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Abstract
Purpose of the research—Little is known about the relationships between pain, anxiety, and
depression in women prior to breast cancer surgery. The purpose of this study was to evaluate for
differences in anxiety, depression, and quality of life (QOL) in women who did and did not report
the occurrence of breast pain prior to breast cancer surgery. We hypothesized that women with
pain would report higher levels of anxiety and depression as well as poorer QOL than women
without pain.

Methods and sample—A total of 390 women completed self-report measures of pain, anxiety
depression, and QOL prior to surgery.

Key Results—Women with preoperative breast pain (28%) were significantly younger, had a
lower functional status score, were more likely to be Non-white and to have gone through
menopause. Over 37% of the sample reported clinically meaningful levels of depressive
symptoms. Almost 70% of the sample reported clinically meaningful levels of anxiety. Patients
with preoperative breast pain reported significantly higher depression scores and significantly
lower physical well-being scores. No between group differences were found for patients' ratings of
state and trait anxiety or total QOL scores.

Conclusions—Findings from this study suggest that, regardless of pain status, anxiety and
depression are common problems in women prior to breast cancer surgery.
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INTRODUCTION
Almost all of the 226,870 women diagnosed with breast cancer in 2012 will undergo surgery
(Siegel et al., 2012). While clinical experience suggests that the threat of a cancer diagnosis
combined with the uncertainty associated with surgical and adjuvant treatments results in a
significant amount of preoperative anxiety and depression, only six studies were identified
that used symptom specific scales to evaluate anxiety and depression in women prior to
breast cancer surgery (Hanson Frost et al., 2000; Katz et al., 2005; Millar et al., 1995; Ozalp
et al., 2003; Parker et al., 2007; Vahdaninia et al., 2010). The most frequently used measures
across these studies were the Spielberger State Trait Anxiety Inventory (STAI-S, STAI-T)
(Spielberger et al., 1983), the Hospital Anxiety and Depression Scale (Snaith, 2003), the
Beck Depression Inventory (Beck and Steer, 1987), and the Center of Epidemiologic Studies
Depression scale (CES-D) (Radloff, 1977). Across these studies, approximately 34% to 53%
of patients were categorized as having clinically meaningful levels of anxiety (Millar et al.,
1995; Ozalp et al., 2003; Parker et al., 2007; Ramirez et al., 1995) and 18% to 26% had
clinically meaningful levels of depressive symptoms (Parker et al., 2007; Vahdaninia et al.,
2010). Taken together, findings from this limited number of studies suggest that anxiety and
depression are highly prevalent in women prior to breast cancer surgery. The varying
prevalence rates may be attributed to differences in the measures used to assess anxiety and
depression. In addition, many of these studies had relatively small samples sizes.

Even more limited are the number of studies that evaluated for both psychological distress
and the presence of pain in women prior to breast cancer surgery. In one study that used
valid methods to assess both psychological distress and the occurrence of pain prior to
surgery (Katz et al., 2005), 27.1% of the women reported preoperative breast pain.
Compared to pain free patients, women with clinically meaningful levels of acute pain two
days after surgery reported higher levels of anxiety and depression. Because recent work
from our research team found that 28% of women had pain in their breast prior to breast
cancer surgery (McCann et al., In press) and research on the prevalence of anxiety and
depression in the preoperative period are limited, we decided to examine the relationships
between preoperative breast pain, anxiety, depression, QOL in a large sample of breast
cancer patients (n=398) prior to surgery. We hypothesized that women with pain would
report higher levels of anxiety and depression as well as poorer QOL than women without
pain.

METHODS
Patients and Settings

This descriptive, correlational study is part of a larger study that evaluated for neuropathic
pain and lymphedema in women who underwent breast cancer surgery. Patients were
recruited from Breast Care Centers located in a Comprehensive Cancer Center, two public
hospitals, and four community practices.

Patients were eligible to participate if they were: an adult woman (≥18 years) who would
undergo breast cancer surgery on one breast; were able to read, write, and understand
English; agreed to participate, and gave written informed consent. Patients were excluded if
they were having breast cancer surgery on both breasts and/or had distant metastasis at the
time of diagnosis. A total of 516 patients were approached and 410 enrolled in the study
(response rate 79.4%). The major reasons for refusal were: too busy, overwhelmed with the
cancer diagnosis, or insufficient time available to do baseline assessment prior to surgery.
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Study Procedures
The study was approved by the Committee on Human Research at the University of
California, San Francisco and by the Institutional Review Boards at each of the study sites.
During the patient's preoperative visit, a clinician explained the study and determined the
patient's willingness to participate. Patients were introduced to a research nurse who
determined eligibility and obtained written informed consent prior to surgery. After
obtaining written informed consent, patients completed the baseline study questionnaires,
and height and weight were obtained. Medical records were reviewed for disease and
treatment information.

Instruments
The demographic questionnaire obtained information on age, marital status, education,
ethnicity, employment status, and income. Patient's functional status was assessed using a
self-administered KPS scale which ranges from 30 (I feel severely disabled and need to be
hospitalized) to 100 (I feel normal, I have no complaints or symptoms). The KPS has well
established validity and reliability (Karnofsky, 1977; Karnofsky et al., 1948).

The Self-Administered Comorbidity Questionnaire (SCQ) is a short and easily understood
instrument that was developed to measure comorbidity in clinical and health service
research settings (Sangha et al., 2003). The questionnaire consists of 13 common medical
conditions that were simplified into language that could be understood without any prior
medical knowledge. Patients were asked to indicate if they had the condition using a “yes/
no” format. If they indicated that they had a condition, they were asked if they received
treatment for it (yes/no; proxy for disease severity) and did it limit their activities (yes/no;
indication of functional limitations). Patients were given the option to add two additional
conditions not listed on the instrument. For each condition, a patient can receive a maximum
of 3 points. Because there are 13 defined medical conditions and 2 optional conditions, the
maximum score totals 45 points if the open-ended items are used and 39 points if only the
closed-ended items are used. The SCQ has well-established validity and reliability and has
been used in studies of patients with a variety of chronic conditions (Brunner et al., 2008;
Cieza et al., 2006; MacLean et al., 2006; Sangha et al., 2003; Smith et al., 2009).

Patients were asked to indicate if they had pain in the breast. If they responded in the
affirmative they were asked to rate the intensity of their pain (i.e., average and worst pain)
using 0 (no pain) to 10 (worst imaginable pain) numeric rating scales (NRS). Numeric rating
scales are valid and reliable measures of pain intensity (Jensen, 2003). In addition, patients
were asked to report the number of hours per day and the number of days per week that they
experienced significant pain (i.e., pain that interfered with their ability to function).

The CES-D scale consists of 20 items selected to represent the major symptoms in the
clinical syndrome of depression. Scores can range from 0 to 60, with scores of ≥16
indicating the need for individuals to seek clinical evaluation for major depression. The
CES-D has well established concurrent and construct validity (Carpenter et al., 1998;
Radloff, 1977; Sheehan et al., 1995). In the current study, the Cronbach's alpha for the CES-
D was 0.90.

Confirmatory factor analysis, identified four factors that are used as independent subscales:
Depressed Affect (DA), Positive Affect (PA), Somatic and Retarded Activity (S), and
Interpersonal Difficulties (ID) (Radloff, 1977). Subsequent studies replicated the four factor
structure of the CES-D (Devins et al., 1988; Hertzog et al., 1990). In the current study,
Cronbach's alphas for the CES-D subscales were 0.75 (DA), 0.86 (PA), 0.75 (S), and 0.81
(ID).
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The STAI-T and STAI-S consist of 20 items each that are rated from 1 to 4. The scores for
each scale are summed and can range from 20 to 80. A higher score indicates greater
anxiety. The STAI-T measures an individual's predisposition to anxiety determined by his/
her personality and estimates how a person generally feels. The STAI-S measures an
individual's transitory emotional response to a stressful situation. It evaluates the emotional
responses of worry, nervousness, tension, and feelings of apprehension related to how a
person feels “right now” in a stressful situation. Cuttoff scores of ≥31.8 and ≥32.2 indicate
high levels of trait and state anxiety, respectively (Spielberger et al., 1983). The STAI-S and
STAI-T inventories have well-established validity and reliability (Bieling et al., 1998;
Kennedy et al., 2001; Spielberger et al., 1983). In the current study, the Cronbach's alphas
for the STAI-T and STAI-S were .88 and .95, respectively.

The Quality of Life-Patient Version (QOL-PV) is a 41-item instrument that measures four
dimensions of QOL in cancer patients (i.e., physical well-being, psychological well-being,
spiritual well-being, social well being) as well as a total QOL score. Each item is rated on a
0 to 10 NRS with higher scores indicating a better QOL. The QOL-PV has established
validity and reliability (Ferrell, 1995; Ferrell et al., 1995; Padilla et al., 1990; Padilla et al.,
1983). In the current study, the Cronbach's alpha for the QOL-PV total score was .86 and for
the physical-, psychological-, social-, and spiritual well-being subscales the coefficients
were 0.70, 0.79, 0.75, and 0.61 respectively.

Data Analyses
Data were analyzed using SPSS version 19. Descriptive statistics were used to describe the
demographic and clinical characteristics of the patients. Based on the women's response to
the question about having pain in their breast prior to surgery, patients were categorized into
the no pain (n = 280, 72%) and pain (n = 110, 28%) groups. Independent sample tests and
Chi square or Fisher's Exact test analyses were used to evaluate for differences in
demographic and clinical characteristics between women with and without pain.

In addition, separate univariate analyses of variance (ANOVA) were performed to evaluate
for differences in subjective reports of depression, anxiety, and QOL between women with
and without pain in their breast. Based on the initial analyses of demographic and clinical
characteristics, significant differences were found between women with and without pain in
age, ethnicity, and menopausal status. Because previous research demonstrated that these
characteristics can affect depression, anxiety, and/or QOL (Beder, 1995; Bloom et al., 2004;
Ell et al., 2005; Ell et al., 2008; Gupta et al., 2006; Mosher and Danoff-Burg, 2005; Schultz
et al., 2005; Shim et al., 2006; Thewes et al., 2004), age (as a continuous variable) and
ethnicity and menopausal status (as dichotomous variables) were entered as covariates and
presence of pain (as a dichotomous variable) was entered as a fixed factor in the univariate
ANOVAs that evaluated for differences in depression, anxiety, and QOL scores between the
pain groups. All calculations used actual values. Adjustments were not made for missing
data or for multiple testing (Rothman, 1990). Therefore, the cohort for each analysis was
dependent on the largest set of available data. A p-value of < 0.05 is considered statistically
significant.

RESULTS
Differences in Demographic and Clinical Characteristics Between Patients With and
Without Breast Pain

Prior to surgery, 28% of the women (n = 110) reported pain in their breast (eight women did
not answer the pain question). As shown in Table 1, except for age, KPS scores, ethnicity,
income, and menopausal status, no differences were found between the two pain groups in
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most of the demographic and clinical characteristics. Patients who reported breast pain were
significantly younger (p<.0001), more likely to be Non-white (p=.016), premenopausal (p=.
01), and had a lower KPS score (p=.008).

Detailed information on the pain characteristics is reported elsewhere.(McCann et al., In
press) In brief, patients rated their average pain as 2.2 (±2.1) and their worst pain as 3.5
(±2.3). In addition, they reported that they experienced a significant amount of pain (i.e.,
pain that interfered with their function) on 2.8 (±2.7) days per week for 6.1 (±7.8) hours per
day.

Differences in CES-D Total and Subscale Scores Between Women With and Without Breast
Pain

The mean CES-D score for the total sample was 13.7 (SD=9.7) and 37.5% of the women
had a CES-D score of ≥16. As shown in Figure 1, after controlling for age, ethnicity, and
menopausal status, women with breast pain reported significantly higher total CES-D scores
(15.8±0.9; p=.01) than women without pain (12.8±0.5; p=0.01). Women with pain reported
significantly higher scores on the S subscale (6.4±0.4 versus 5.3±0.2, p=.004), DA subscale
(5.6±0.4 versus 4.5±0.2, p=.002), and lower scores in the PA subscale (8.4±2.6 versus
9.3±2.6, p=.005) than women without pain.

Differences in STAI-T and STAI-S scores Between Women With and Without Breast Pain
The mean STAI-T and STAI-S scales for the total sample were 35.3 (±9.0) and 41.7 (±13.5),
respectively. About 59% of the women had a STAI-T score of ≥31.8 and 69% had a STAI-S
score of ≥32.2. As shown in Figure 2, after controlling for age, ethnicity, and menopausal
status, no differences in trait or state anxiety scores were found between the two pain
groups.

Differences in Total and Subscale QOL-PV Scores Between Women With and Without
Breast Pain

As shown in Figure 3, after controlling for age, ethnicity, and menopausal status, except for
the physical well-being subscale, no differences in total or subscale QOL scores were found
between the two pain groups. Patients with breast pain prior to surgery reported significantly
lower physical well-being scores than patients without pain (p=.04).

DISCUSSION
This study is the first to evaluate for differences in depression and anxiety in a large sample
of women who did and did not have pain in their breast prior to breast cancer surgery.
Regardless of pain status, 37.5% of these women reported a CES-D score above the cutoff
for clinically significant levels of depressive symptoms. This prevalence is higher than
previous reports of depressive symptoms that ranged between 18% to 26% (Parker et al.,
2007). In terms of anxiety, regardless of pain status, almost 70% of the sample reported
clinically meaningful levels of anxiety. This finding is significantly higher than the 50%
reported in previous studies (Ozalp et al., 2003; Parker et al., 2007). The differences in
prevalence rates across studies may be related to differences in the measures used to assess
anxiety and depressive symptoms, timing of the measures, and sample characteristics. Taken
together, these findings suggest that a relatively high percentage of women are experiencing
significant amounts of psychological distress prior to surgery for breast cancer. Future
studies need to incorporate a clinical interview to refine the diagnoses of anxiety and
depression
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Our hypothesis regarding the relationship between depressive symptoms and pain was
supported. After controlling for the effects of age, menopausal status, and ethnicity, women
with pain reported significantly higher CES-D Total, Somatic, and Depressed Affect
subscale scores and significantly lower Positive Affect subscale scores. The difference in
total CES-D scores between the two pain groups represents not only a statistically
significant but a clinically meaningful difference in depressive symptoms (i.e., d=1.2)
(Osoba, 1999). In addition, 49.5% of the women with pain met the cutoff for clinically
significant levels of depressive symptoms compared to only 32.8% in the no pain group (p=.
003). Of note, in the pain group, the combination of high DA with low PA subscale scores is
characteristic of the expression of a depressive disorder (Watson et al., 1988). Furthermore,
when specific conditions on SCQ were evaluated, a higher percentage of women with pain
reported a history of depressive illness (31%) compared to the no pain group (18%, p=.009).
These women with a history of depressive illness, high depressive symptoms scores, and
pain prior to surgery may represent a group of women who are at risk for worse
postoperative outcomes.

Only one study was found that reported CES-D subscale scores for oncology patients
(Musick et al., 1998). Compared to Musick and colleagues' large sample of cancer patients
(n = 1371) with a variety of cancer diagnoses that included both women and men (DA=1.2,
S=0.9, PA=2.7, ID=0.9), women in our study reported higher DA (4.9) and S (5.6) subscale
scores, better PA (9.1) scores, and similar ID scores (0.3). Similar differences exist between
our findings and mean subscale scores reported for a community sample of insured women
(n = 218) (DA=3.3, S=4.5, PA=2.1, I.D=0.4) (Gatz and Hurwicz, 1990) and older persons (n
= 174) (DA=2.0, S=3.1, PA=5.1, I.D=0.1) (Baune et al., 2007). In contrast, CES-D subscale
scores for women in our study are similar for the S and PA subscales of the CES-D reported
by a sample of patients with rheumatoid arthritis (n=415; DA=2.6, S=5.8, PA=9.1, I.D=0.9)
where 83% of the patients were women (McQuillan et al., 2003). Interestingly, the CES-D
subscale scores for our sample are lower than scores reported by a community sample (n =
680) of married women (DA=5.6, S=8.1, PA=6.3, I.D=0.7)(Ross and Mirowsky, 1984).
However, this inconsistent finding might be explained by the fact that Ross and colleagues
(1984) removed two items from the CES-D (“crying” and “life is a failure”) before the
factor structure of the subscales was tested.

Our hypothesis regarding differences in the severity of both state and trait anxiety was not
supported. While previous studies of acute and chronic pain have shown positive
associations between anxiety and pain (Katz et al., 2005; Poleshuck et al., 2006), it is not
entirely clear why pain status influenced depression but not anxiety. One possible
explanation is that high levels of anxiety associated with the diagnosis and impending
surgery in both groups blunted any differential effects of pain on this symptom.

As expected, women with pain prior to surgery scored lower on the physical well-being
subscale of the QOL-PV compared to women without pain. However, the total and
psychological, spiritual, and social subscale scores were not different between the two pain
groups. It is not entirely clear why between group differences in psychological well-being
scores were not found given the fact that these women differed on depression scores. One
possible explanation is that the psychological well-being subscale of the QOL-PV evaluates
additional aspects of psychological well-being that are not evaluated using either the CES-D
or the STAI-S (e.g., coping) and that these characteristics are not affected by pain.

Several limitations need to be acknowledged. First, self-report measures were used to
evaluate depression and anxiety. Future studies need to incorporate a diagnostic interview
like the Structured Clinical Interview for DSM-IV Disorders to confirm a clinical diagnosis
of anxiety or depression. Second, based on recent reports that neuroticism is associated with
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depression and anxiety (Middeldorp et al., 2005), future studies should include a personality
measure in order to assess the relative contribution of various aspects of an individual's
personality to pain, anxiety, and depression. A possibility exists that the rates of anxiety and
depression reported in this study may be underestimations because one of the major reasons
for refusal was that women reported that they were too overwhelmed by their cancer
experience to participate in this study. Finally, because the majority of women were
Caucasian and well-educated, findings from this study may not generalize to all women who
undergo surgery for breast cancer.

Findings from this study suggest that a significant percentage of women, regardless of pain
status, experience anxiety and depressive symptoms. Future studies need to evaluate for
changes over time in anxiety and depressive symptoms and the factors that influence the
trajectories of these symptoms.
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Figure 1.
Differences in total and subscale scores on the Center for Epidemiologic Studies Depression
scale between women with and without pain prior to surgery. All values are plotted as
means ± standard error of the mean.
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Figure 2.
Differences in total and subscale scores on the Spielberger Trait and State Anxiety scale
between women with and without pain prior to surgery. All values are plotted as means ±
standard error of the mean.
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Figure 3.
Differences in total and subscale scores on the Quality of Life Scale-Patient Version
between women with and without pain prior to surgery. All values are plotted as means ±
standard error of the mean.
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Table 1

- Differences in Demographic and Clinical Characteristics Between Women with (n= 110) and Without
(n=280) Breast Pain Prior to Breast Cancer Surgery

Characteristic
Total Sample n = 390 No Pain n = 280; 72% Pain n = 110; 28%

Statistics
Mean (SD) Mean (SD) Mean (SD)

Age (years) 54.9 (11.5) 56.5 (11.8) 50.9 (9.8) t=4.81, p<0001

Education (years) 15.6 (2.6) 15.8 (2.7) 15.4 (2.6) t=1.42, p=.16

KPS score 93.2 (10.2) 94.0 (10.3) 90.9 (10.1) t=2.66, p=.008

SCQ score 4.29 (2.8) 4.32 (2.8) 4.20 (3.1) t=.40, p=.69

BMI (kg/m2) 26.7 (6.1) 27.0 (6.3) 26.1 (5.6) N.S.

Number of biopsies 1.5 (0.8) 1.4 (0.8) 1.6 (0.8) U; p=.009

n (%) n (%) n (%)

Ethnicity - % Non-white 138 (35.6) 89 (31.9) 49 (45.0) FE; p=.018

% Married/Partnered 163 (42.2) 117 (41.9) 46 (43.0) FE; p=.91

% Lives alone 94 (24.1) 67 (24.1) 27 (25.2) FE; p=.90

% Employed 189 (48.8) 134 (48.4) 55 (50.0) FE; p=.82

Annual income

 <$30,000 52 (16.2) 29 (12.6) 23 (25.3)

 $30,000–$99,999 146 (45.5) 109 (47.4) 37 (40.7) U; p=.052

 ≥$100,000 123 (38.3) 92 (40.0) 31 (34.1)

AJCC Status

 Stage 0 64 (17.3) 47 (17.7) 17 (16.0)

 Stage I 138 (37.2) 105 (39.6) 33 (31.1) KW; p=.40

 Stage IIA, IIB 135 (36.4) 92 (34.7) 43 (40.6)

 Stage IIA,IIIB,IIIC,IV 34 (9.2) 21 (7.9) 13 (12.3)

% Postmenopausal 243 (63.9) 186 (67.9) 57 (53.8) FE; p=.012

% Received neoadjuvant therapy 78 (20.1) 59 (21.1) 19 (17.3) FE; p=.48

Abbreviations: AJCC = American Joint Committee on Cancer; BMI = Body Mass Index; kg/m2 = kilograms/meter squared; KPS = Karnofsky
Performance Status; KW = Kruskal-Wallis; N.S. = not significant; SCQ = Self-Administered Co-Morbidity Questionnaire
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