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Abstract

Hormone-related symptoms are common in breast cancer survivors and many aspects of these
symptoms are currently under study. Reliable and valid assessment tools are needed to
successfully study hormone-related symptoms in breast cancer survivors; however, no gold
standard currently exists for measuring these symptoms. This study evaluated the psychometric
properties of a shortened version of the Breast Cancer Prevention Trial (BCPT) symptom checklist
in a sample of 803 breast cancer survivors. Principal factor analysis with Promax oblique rotation
revealed a five-factor structure, identifying five separate hormone-related symptoms scales:
vasomotor symptoms, urinary incontinence, cognitive/mood changes, vaginal symptoms, and
weight gain/appearance concern. Hormone-related symptom scale scores differed by demographic
and clinical characteristics according to expectations, suggesting that these five scales from the
shortened BCPT checklist are reasonably reliable and valid. Symptom scale scores were only
weakly correlated with health-related quality of life scores; however, the pattern of results
generally supported the validity of the symptom scales. This study adds to the evidence that breast
cancer survivors experience a significant number of hormone-related symptoms. Future clinical
trials and quality of life and symptom management intervention studies would benefit from
accurate assessment of hormone-related symptoms with the five scales from the shortened BCPT
checklist.

Corresponding author: Anne McTiernan, Fred Hutchinson Cancer Research Center, PO Box 19024, M4-B402, Seattle, WA 98109,
Telephone: 206-667-6196, Fax: 206-667-7850, amctiern@fhcrc.org.

Some material presented in this manuscript was presented at the 2005 meeting of the American Psychosocial Oncology Society.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Page 2

Introduction

Hormone-related symptoms are common after treatment for breast cancer and include
vasomotor symptoms (hot flashes, sweats, palpitations), urinary incontinence, vaginal
dryness, and cognitive and mood changes. These symptoms occur at higher rates in breast
cancer survivors than in age-matched healthy peers for several reasons [Ganz, et al., 1995;
Ganz, et al., 1998a; Meyerowitz, et al., 1999]. Breast cancer occurs primarily in post-
menopausal women and the diagnosis may coincide with ongoing menopausal symptoms.
Hormone replacement therapy (HRT) is typically stopped abruptly at the time of breast
cancer diagnosis, which may intensify symptoms. Additionally, adjuvant therapy including
tamoxifen or chemotherapy is associated with increased symptoms of estrogen deficiency
[Ganz, et al., 1998b]. Tamoxifen has been associated with more frequent hot flashes, night
sweats, and vaginal discharge than placebo in women of all ages [Day, et al., 1999]. Ovarian
failure secondary to chemotherapy is associated with early menopause in younger women,
and past chemotherapy is associated with sexual dysfunction in breast cancer survivors
[Ganz, et al., 1999].

Many aspects of hormone-related symptoms are currently under study among breast cancer
survivors, including their prevalence, duration, and impact on quality of life (QOL). At the
same time, symptom management interventions are also being studied. Reliable and valid
assessment tools are needed to study hormone-related symptoms in breast cancer survivors
successfully. However, currently no gold standard exists for measuring these symptoms.

Various forms of the National Surgical Adjuvant Breast and Bowel Project Breast Cancer
Prevention Trial (BCPT) 43-item checklist have recently been used in four analyses of
breast cancer survivors. [Bower, et al., 2000; Ganz, et al., 2002; Ganz, et al., 2000; Ganz, et
al., 1998a]. This checklist asks about physical and psychological symptoms as well as
symptoms associated with menopause and tamoxifen use. However, psychometric data on
this instrument in breast cancer survivors are sparse. One recent study evaluated the
psychometric properties of the original form of the instrument in breast cancer survivors
[Stanton, et al., 2005]. However, further investigation of the psychometric properties of this
scale is needed to ensure reliable and valid measurement of hormone-related symptoms in
breast cancer survivors so that the scale can be used as a predictor or outcome variable in
future studies. Additionally, a shorter version of the instrument could be more easily
integrated into clinical trials if it was found to be adequately reliable and valid.

The purpose of this study was to evaluate the psychometric properties of a modified 16-item
version of the BCPT checklist in a large multiethnic sample of breast cancer survivors. In
this paper, we present the results of a factor analysis identifying groups of items that provide
separate symptom scales, internal consistency reliability estimates for these scales, symptom
scale scores within subgroups of women defined by tamoxifen use, breast cancer treatment
type, and menopausal status, and associations between the hormone-related symptom scales
and health-related QOL subscales of physical functioning and mental health. We
hypothesized that (1) post-menopausal women and those who received adjuvant therapy
with either tamoxifen or chemotherapy would have higher hormone-related symptom scale
scores since these factors may contribute to the development of these symptoms, (2) factors
indicating symptoms of cognition or mood problems would be more strongly associated
with mental and emotional health than physical functioning since these constructs are
conceptually similar, (3) factors representing physical symptoms such as vasomotor
symptoms or incontinence would be more strongly associated with physical functioning than
mental or emotional health since these constructs are conceptually similar, and that (4) both
factors indicating difficulties with mood or cognition and factors indicating physical
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symptoms would be associated with vitality in breast cancer survivors since vitality may be
influenced by both physical and psychological factors.

Methods

Study Design

Participants in this study are women enrolled in the Health, Eating, Activity, and Lifestyle
(HEAL) Study, a population-based, multicenter, multiethnic, prospective study of women
newly diagnosed with in situ or Stages | to I11A breast cancer. HEAL study participants are
being followed to determine the impact of weight, physical activity, diet, hormones, and
other exposures on breast cancer prognosis. Written or documented verbal informed consent
was obtained from each participant for participation in the original HEAL Study and at each
subsequent assessment. All study protocols were approved by the Institutional Review
Boards of each participating center, in accordance with an assurance filed with and approved
by the United States Department of Health and Human Services.

Data for the current study derive from three data collection points. The baseline interview
occurred on average 6.1 months following diagnosis. A second interview was conducted
with HEAL participants on average 24.4 months following the baseline interview. We refer
to this assessment as the 24-month assessment. A third assessment consisted of the QOL
survey and was administered on average 34.5 months following the baseline interview.

Eligibility and Recruitment

Patients diagnosed with their first primary breast cancer were recruited from National
Cancer Institute sponsored Surveillance Epidemiology and End Results (SEER) registries in
three geographic regions of the United States. In the first site (New Mexico), patients were
recruited into the HEAL study between July 1996 and March 1999 from Bernalillo, Sante
Fe, Sandoval, Valencia, or Taos counties, New Mexico. Eligible participants had to be (1)
diagnosed at age 18 years or older, (2) able to participate in an interview within a 12-month
period after diagnosis, and (3) have no prior breast cancer diagnosis. The second site
(Western Washington) recruited patients between September 1997 and September 1998
from King, Pierce, or Snohomish counties, Washington. Eligible participants (1) were
diagnosed at age 40-64 years, (2) were able to participate in an interview within a 12-month
period after diagnosis, (3) had no prior diagnosed breast cancers, and (4) were willing to
travel to the study site for measures. Incident breast cancer patients at the third site (Los
Angeles County, California) were initially recruited to participate in one of two population-
based case-control studies, a study of in situ breast cancer [Meeske, et al., 2004; Patel, et al.,
2003] and a study of invasive breast cancer [Marchbanks, et al., 2002a; Marchbanks, et al.,
2002b]. Women were eligible to participate in these two case control studies if they were
age 35 to 64 years at diagnosis, Caucasian or Black, and born in the United States. Los
Angeles County participants in these studies were included in the HEAL study if they were
Black, diagnosed between May 1995 and May 1998, and satisfied the HEAL stage eligibility
criterion.

Figure 1 details the flow of participant recruitment into the HEAL QOL cohort used in these
analyses. A total of 1,183 participants completed the baseline survey including 615 from
New Mexico, 202 from Western Washington, and 366 from Los Angeles County. Of those
women who completed the baseline survey, 944 (80%) participated in the 24-month
assessment. Of the women who did not participate, 44 were deceased, 104 refused to
participate, 55 could not be located, 17 could not be contacted within the study period, and
19 were too ill to complete the questionnaire. Of those women who completed the baseline
survey, 858 (73%) participated in the QOL follow-up. Of the women who did not
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participate, 75 were deceased, 140 refused to participate, 49 could not be located, 50 could
not be contacted, and 11 were too ill to complete the questionnaire. For these analyses of
QOL outcomes, we excluded 53 women diagnosed with recurrent breast cancer or a new
primary breast cancer by the date of the QOL assessment, identified as follows. Thirty-two
women self-reported another occurrence of breast disease at the 24-month assessment. We
confirmed 31 of these occurrences via medical record abstraction: 16 had recurrent breast
cancer, 14 had a new primary breast cancer, and one had both. One could not be confirmed
by medical record abstraction. Another thirteen women had been diagnosed with a new
primary breast cancer, confirmed with SEER data, by the date of the QOL assessment. An
additional six women who did not self-report another occurrence of breast disease at the 24-
month follow-up were confirmed by medical record abstraction to have recurrence (n = 4) or
new primary breast cancer (n = 2). We further excluded two women who had unconfirmed
cases of new breast disease at the time of these analyses. This defined a QOL cohort of 805
women. However, for the analyses presented here, we also excluded an additional two
participants because they did not have complete data for the symptom questions. The final
sample size for the factor analysis was 803 women.

Data collection

Measures

Figure 1 shows the timing of the three data collection points including the information
collected at each assessment point. The baseline assessment was conducted via in-person
interview at all three sites and included information on demographic and clinical variables.
The baseline interview occurred from 1 to 9 months following diagnosis (mean = 5.3
months) in New Mexico, from 3 to 23 months following diagnosis (mean = 7.5 months) in
Western Washington, and from 2 weeks to 17 months following diagnosis (mean = 6.0
months) in Los Angeles County. The 24-month assessment was conducted via in-person
interview at all three sites and included information on demographic and clinical variables.
The 24-month assessment was conducted 17-32 months after the baseline interview (mean =
22.9 months) in New Mexico, 12-29 months after the baseline interview (mean = 24.2
months) in Western Washington, and 23-45 months after the baseline interview (mean =
27.3 months) in Los Angeles County. The QOL assessment was administered by telephone
interview and mailed questionnaire in New Mexico, by mailed questionnaire plus telephone
follow-up in Washington, and by telephone interview in Los Angeles County. The same
QOL assessment, a standardized questionnaire that included information on hormone-related
symptoms, physical functioning and mental health, and QOL measures, was used at all sites.
The QOL assessment was conducted 26-54 months post-baseline (mean = 36.4 months) in
New Mexico, 15-37 months post-baseline (mean = 26.0) in Western Washington, and 28-54
months post-baseline (mean = 37.3 months) in Los Angeles County.

Hormone-related symptoms checklist—The BCPT hormone-related checklist was
originally based on a checklist of 52 menopausal symptoms and estrogen side effects
developed for use in a clinical trial assessing the effects of hormone replacement therapy
associated with cardiac risk factors in 875 postmenopausal women [Greendale, et al., 1998].
A reduced version, based on 43 items, was subsequently used in the BCPT [Ganz, et al.,
1995], a multi-center chemoprevention trial on the efficacy of tamoxifen. We selected 15
items representing the most relevant symptoms for a population of breast cancer survivors
from the BCPT checklist to measure hormone-related symptoms reported by women in the
HEAL QOL study. We reworded one item, changing “early awakening” to “interrupted
sleep” and added one item measuring “irritability or mood swings.” The timeframe was
changed from “last 4 weeks” to “during the past year” to gain a better understanding of the
symptoms breast cancer survivors experience over a longer period of time. We retained the
five-point Likert response scale ranging from 0 (not at all) to 4 (extremely) that was used in
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the original instrument. The hormone-related symptoms checklist was given at the QOL
assessment.

General functioning—We used the Medical Outcomes Study short form 36 (SF-36)
health status measure created to measure physical functioning and mental health aspects of
health-related QOL in healthy populations [Hays, et al., 1993; Ware, 1996]. This widely
used measure includes 36 items, scored into eight subscales: Physical Functioning, Role-
Physical, Bodily Pain, General Health, Vitality, Social Functioning, Role-Emotional, and
Mental Health, and summarized into a physical component and a mental component
summary scale. All SF-36 subscales ranged from zero to 100 with increasing scores
indicating better functioning, per standard coding protocol. Also per protocol, the two
component summary measures have a mean of 50 and a standard deviation of 10.
Considerable psychometric analyses have been published on the SF-36, and our own
analyses indicate high internal consistency among items in the eight subscales (Cronbach’s
alphas ranged from 0.78-0.91). The SF-36 was given at the QOL assessment.

Demographic variables—We used standard measures of age in years, education, and
ethnicity collected at baseline. We collected information on marital status, household
income, and employment at the 24-month assessment.

Menopausal status—Menopausal status was determined at the 24-month assessment
using an algorithm that assigned women into pre, post, or unclassifiable menopausal status
based on the following questionnaire data: age, date of last menstruation, hysterectomy and
oophorectomy status. Because of the inability to define menopausal status for women
without a uterus or those taking HRT, we first considered all women in these two groups
who were over age 55 as postmenopausal. This decision was made based on the very low
proportion of women over age 55 who are premenopausal. Women who were 55 years of
age or older, and who had not menstruated in the last year or who did not know the date of
their last menstruation but reported having had a hysterectomy, were categorized as
postmenopausal. Women less than age 55 were also categorized as postmenopausal if they
had not menstruated in the last year prior to their interview. The following groups of women
were categorized as unknown menopausal status: women less than age 55, who had a
hysterectomy, but had at least one ovary remaining; and women 55 years of age or older
with an intact uterus, who were still menstruating but had used HRT within a year or more
prior to interview. The remaining women were classified as premenopausal. Women in the
QOL study who did not complete a 24-month follow-up assessment are missing menopausal
status (n = 27).

Stage of breast cancer and treatment—Stage of disease was based on SEER data.
Treatment data were obtained from medical record abstraction and SEER registry records.
We abstracted details of surgeries, radiation therapy, chemotherapy, and use of tamoxifen
therapy. Treatment data were recoded as: surgery only; surgery with chemotherapy; surgery
with radiation, or the combination of all three treatments. A separate variable dichotomized
treatment as any chemotherapy versus no chemotherapy. These variables were abstracted
before or concurrent with the 24-month assessment. Use of tamoxifen was collected by a
combination of medical record abstraction and self-reported use collected from the baseline
and 24-month assessments. We used these data to create a three-level variable of tamoxifen
use: use between baseline and 24-months, use at or before baseline only, and no use during
the study period.

Antidepressant use—Self-reported use of antidepressant medication was collected at the
24-month assessment. Participants were asked whether they were currently taking any
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prescription medications. If yes, participants enumerated each medication name, the dose,
and how often they took the medication. We coded these data to form a dichotomous
variable indicating current use (currently taking at 24 mo) versus no current use (not
currently taking at 24 months).

Overview of Analysis

Results

The analyses presented in this paper use data collected through November 18t 2004.
Responses to the 16-item symptom questionnaire were subjected to an exploratory factor
analysis using weighted least square parameter estimates since we had no a priori notions
regarding the number or specification of the underlying latent variables. We used the
principal factor method followed by Promax (oblique) rotation to extract components in
order to yield optimal results given our belief that the underlying factors would be
correlated. For interpretation of the rotated factor pattern, an item was said to load on a
given component if the factor loading was at least 0.30 for that component and had factor
loadings less than 0.30 for all other components.

Determination of the number of factors to retain in the final solution was based on a number
of indices. First, eigenvalues were examined using scree plots and also by looking at the
corresponding percent of variance explained by each factor. Second, the root mean square
error of approximation (RMSEA) was examined with 0.06 serving as a rule of thumb for
good model fit [Hu and Bentler, 1999]. Third, scale interpretability was evaluated to
determine the dimensionality of the menopausal symptom scale. The factor analysis was
conducted using Mplus, which is specialized software that is designed for analyzing ordinal
level data [Muthen and Muthen, 1998].

Symptom scale scores for each participant were estimated based on the five factors by
computing a mean of the items that loaded highly on each component. Hormone-related
symptom scale scores, stratified by tamoxifen use, treatment type, and menopausal status,
were compared using analysis of covariance (ANCOVA) while controlling for age, breast
cancer stage, and antidepressant use. Additionally, differences were tested using a bootstrap
re-sampling method with analysis of variance to account for non-normality when estimating
p-values (based on 1,000 bootstrap samples per model) since the symptom scales exhibited
positive moderate-to-high skewness [Davison and Hinkley, 2003]. The bootstrap method
produced results that were similar to those that were produced by our standard analysis of
variance approach; thus, the results of the normal theory-based linear models are presented
here. Symptom scale scores were correlated with the SF-36 subscales and summary
component scales to investigate convergent and discriminate validity. These analyses were
performed using SAS/STAT software, Version 9 of the SAS System for Windows [SAS
Institute, 2002].

Sample Characteristics

Table 1 presents the baseline and 24-month follow-up demographic and clinical
characteristics of the sample. Where demographic characteristics may have changed from
the baseline survey to the 24-month assessment (marital status, employment, income,
menopausal status), we present the data from the 24-month assessment, where available. At
baseline, participants ranged in age from 29-86 years with a mean of 56 years (sd =10). The
majority of women were non-Hispanic White (60%), followed by Black (25%) and Hispanic
(12%) participants. Most participants had been diagnosed with localized breast cancer (56%)
and received some chemotherapy and/or radiation treatment in addition to surgery. At the
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24-month follow-up, 76% of women were post-menopausal, 45% were taking tamoxifen,
and over half were married and currently employed.

Self-reported symptoms

Table 2 reports the prevalence (past year) and mean severity for the 16 hormone-related
symptoms assessed in this study. Over 98% of women reported experiencing at least one
hormone-related symptom in the past year and 50% of women reported between eight and
12 different symptoms. The most prevalent symptoms were forgetfulness, interrupted sleep,
hot flashes, unhappiness with body appearance, and weight gain. Women in the sample
reported being “moderately” bothered by symptoms, on average, with greater severity
ratings for hot flashes and night sweats.

Factor Structure

Principal factor analysis with Promax rotation revealed a five-factor structure accounting for
72.1% of the variance in symptoms (Table 3: factor loadings used to interpret the meaning
of each factor are in bold type). This five-factor solution satisfied all of the criteria for
establishing meaningful components, including good interpretability. Results of a scree test
suggested that there were five meaningful components and each showed good
interpretability. The RMSEA for the five-factor solution was 0.06, indicating good model
fit. One item, pain with intercourse, was dropped from analysis due to a low number of
respondents, as 313 women did not report having intercourse within the past year.

The first factor represented vasomotor symptoms (night sweats, hot flashes, and interrupted
sleep) and accounted for the largest percentage (37%) of the common variance in symptom
scores (Table 3). The remaining factors were associated with urinary incontinence (difficulty
with bladder control while laughing or crying or at other times), cognitive difficulty and
mood (difficulty concentrating, distractibility, forgetfulness, irritability/mood swings, and
napping/staying in bed), vaginal symptoms (vaginal discharge, genital itching/irritation), and
weight and appearance (weight gain, unhappiness with the appearance of body). These
factors accounted for 11%, 9%, 8% and 7% of the common variance in symptom scores,
respectively. Correlations among the five factors ranged from 0.23 (vasomotor & urinary
incontinence) to 0.61 (cognitive/mood & weight/appearance) and were generally low to
moderate.

Internal consistency reliability

We assessed the item-total correlation coefficients and Cronbach’s alpha coefficients for the
five factor-based scales created from the hormone-related symptom checklist in order to
establish internal consistency reliability. For each scale, the correlations between each item
and the sum of the remaining items that constitute that scale were moderate to high
(vasomotor symptoms r = 0.45 to 0.68; urinary incontinence symptoms both r = 0.79;
cognitive/mood symptoms r = 0.42 to 0.78; vaginal symptoms both r = 0.43; weight/
appearance symptoms both r = 0.54). Internal consistency coefficients were reasonably high
across the scales. Cronbach’s alpha coefficients for the scales varied from 0.60 (vaginal
symptoms scale) to 0.88 (urinary incontinence scale), with 0.83 for the cognitive/mood scale
and 0.75 for the vasomotor scale. The Cronbach’s alpha for the weight/appearance scale
improved from 0.63 to 0.70 with the exclusion of the breast sensitivity and tenderness
variable associated with a weak factor loading (0.23). All three items were retained in the
vasomotor scale even though the factor loading for interrupted sleep was substantially lower
than the other two symptoms in the scale for two reasons. First, the Cronbach’s alpha for the
scale was not improved with the exclusion of the interrupted sleep item. Second, these items
hang together conceptually since experiencing hot flashes and night sweats can interrupt
sleep. Similarly, the items assessing irritability and napping had lower factor loadings than
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the other three items on the cognitive/mood scale but all five items were retained to optimize
the Cronbach’s alpha for the scale.

Factor-based scores

Inter-correlations among the five hormone-related symptom scores were statistically
significant (p < 0.0001) ranging from 0.16 (vaginal symptoms and urinary incontinence
scales) to 0.45 (cognitive/mood and weight/appearance scales) and were generally low.

Table 4 presents the mean scale scores for the five hormone-related symptom scales, in total,
and stratified by several characteristics (tamoxifen use, menopausal status, treatment type)
that may relate to their occurrence. ANCOVA results are also presented, adjusted for age,
breast cancer stage at diagnosis, and 24-month antidepressant use. Scores on the vasomotor
and vaginal symptoms scales were significantly higher for women who reported taking
tamoxifen between baseline and 24-months compared with women who had not taken
tamoxifen during the study period (p < .05). Both scale scores were also significantly higher
for women taking tamoxifen between baseline and 24-months compared to women who had
taken tamoxifen at or before baseline but had stopped taking tamoxifen by 24-months (p <.
05).

Vasomotor scale scores were significantly higher in post-menopausal women compared to
pre-menopausal women (p < .001). Scores on the urinary incontinence scale appeared higher
in post-menopausal women compared to pre-menopausal women; however this was not
statistically significant in the adjusted model.

Scores on several scales differed by breast cancer treatment type. Table 4 presents mean
scores for each of the symptom scales by four common types of treatment: surgery, surgery
with radiation, surgery with chemotherapy, and surgery with radiation and chemotherapy.
However, we also wanted to directly assess any differences in symptoms potentially
attributable to chemotherapy use specifically. Thus, we also tested differences in symptom
scores using a dichotomous treatment variable (chemotherapy vs. no chemotherapy). Scores
on the vasomotor scale were not significantly different among the four treatment categories.
However, using the dichotomous chemotherapy variable, women treated with chemotherapy
had significantly higher vasomotor scores than women not treated with chemotherapy (mean
difference = 0.25; p = 0.03). Scores on the vaginal symptoms scale did not significantly
differ among the four treatment categories. However, using the dichotomous chemotherapy
variable, women treated with chemotherapy reported significantly higher vaginal symptoms
scores than women not treated with chemotherapy (mean difference = 0.16; p = 0.04).
Women who were treated with a combination of chemotherapy, radiation, and surgery had
significantly higher scores (all p < .05) on the weight/appearance scale than any other
treatment group. The difference in weight/appearance scores by any chemotherapy use did
not reach statistical significance (mean difference = 0.20; p = 0.08). Scores on the cognitive/
mood scale were slightly higher in the women who received any chemotherapy than in the
other treatment groups but this was not statistically significant using either the four-level or
two-level treatment variables.

Correlations with physical functioning and mental health

Table 5 presents the Pearson correlation coefficients between the factor-based scores on the
hormone-related symptom scales and the SF-36 component summary scales as well as the
eight individual subscales. Although many of the symptom scales and SF-36 scales were
significantly correlated (p < 0.001), the correlations were generally weak and negative (r =
—0.03 to —0.52). Negative correlations indicate that fewer and less severe symptoms were
associated with better functioning on the domains of the SF-36.
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The factor-based scores on the cognitive/mood scale correlated better with SF-36 scales than
the other symptom scales. Cognitive/mood scores were more highly correlated with SF-36
mental health subscales (r = —0.39 to —0.52) and the mental component summary score (r =
—0.51) than with SF-36 physical functioning subscales (r = —0.20 to —0.40) or the physical
component summary score (r = —0.26). Scores on the vasomotor symptom scale were more
strongly correlated with the mental than physical component summary scores (r = —0.23,
—0.09) and with the vitality, mental health, and bodily pain scores specifically (r = —0.25,
—0.23, —0.19). Scores on the urinary incontinence scale were weakly correlated with SF-36
scores, with correlations approximately equivalent for physical and mental domains (r ~
—0.20). Weight/appearance scale scores were more highly correlated with the mental
component summary score (r = —0.30) and the mental health subscale scores (r = —0.18 to
—0.32) than with the physical component summary score (r = —0.11) or the physical
functioning subscales (r = —0.06 to —0.21). Additionally, the correlations between scores on
the vaginal symptom scale and SF-36 measures were generally very small. Finally, scores on
all five hormone-related symptom scales were correlated weakly to moderately with the
SF-36 vitality subscale, with stronger correlations for cognitive/mood scores (r = —0.49) and
weight/appearance scores (r = —0.32).

Discussion

This study sought to investigate the psychometric properties of a modified version of the
BCPT menopausal symptom checklist in breast cancer survivors. Factor analysis revealed
five meaningful scales that measured vasomotor symptoms, urinary incontinence, cognitive/
mood symptoms, vaginal symptoms, and weight gain/appearance concern. Results indicated
that each of the five scales had good internal consistency reliability, the items within each
scale were sufficiently highly related but not redundant, and each scale represents a
homogeneous construct.

These five scales are consistent with the results of Stanton and colleagues on the factor
analysis of the full BCPT checklist [Stanton, et al., 2005] (scales: hot flash, bladder control,
vaginal problems, cognitive problems, weight problems), with the exception that the
analysis of the full instrument revealed three additional scales measuring nausea,
musculoskeletal pain, and arm problems. Further, these scales are consistent with the three
scales of Ganz and colleagues [Ganz, et al., 2000] who divided their subset of BCPT
checklist symptoms into hot flashes, vaginal symptoms, and urinary symptoms scales
conceptually and report similarly high Cronbach’s alpha estimates for each scale (hot
flash=0.76, vaginal=0.73, urinary=0.76). Our factor structure is also somewhat similar to the
six-factor structure of the original PEPI instrument: cognitive-affective, weight-appetite,
musculoskeletal, breast discomfort, anxiety, and vasomotor [Greendale, et al., 1998].
Further, our scales are similar to those of the menopause-specific QOL questionnaire used in
healthy women [Hilditch, et al., 1996], conceptually divided into vasomotor symptoms,
psychosocial (including cognitive and mood symptoms), physical (including weight gain
and urinary symptoms), and sexual items (including vaginal symptoms). The consistency
among the scale structure in these studies suggests that the five scales identified by factor
analysis in the current study are measuring conceptually meaningful groups of symptoms.

We computed scale scores for each of the five symptom scales. The correlations among
these scale scores were generally low, indicating that the scale scores are measuring
different but related dimensions of hormone-related symptoms and can be used as separate
outcomes in future research. We did not compute a total scale score in these analyses
because we believed that the correlations were low enough that a total symptom score would
be an amalgamation of distinct symptom groups and not a useful construct.
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Vasomotor symptoms scale

Higher vasomotor symptom scores were associated with tamoxifen use, postmenopausal
status, and chemotherapy exposure. These results are consistent with previous research that
has shown use of tamoxifen to be associated with more frequent hot flashes and night sweats
compared to placebo [Day, et al., 1999]. Furthermore, scores on the vasomotor scale should
be higher in women with chemotherapy-induced early menopause or age-related natural
menopause. Prior research on the menopause transition in healthy women has shown that
vasomotor symptoms increase from early to late peri-menopause [Dennerstein, et al., 2000].

Urinary incontinence scale

The urinary incontinence scale score was not significantly associated with tamoxifen use,
treatment type, or menopausal status. The potential effects of tamoxifen on urinary
incontinence are unknown. However, the trend for the severity to be worse in post-
menopausal women compared to pre-menopausal women is consistent with past research in
healthy women showing that urinary incontinence may increase from the pre-menopausal
and early peri-menopausal stages and peak two years post-menopause [Dennerstein, et al.,
2000].

Cognitive/Mood Scale

Cognitive/mood scores were not significantly associated with tamoxifen use, chemotherapy
exposure, or menopausal status. Previous research has suggested that adjuvant treatment
with chemotherapy can produce cognitive deficits [Rugo and Ahles, 2003] and many
patients complain of “chemobrain.” The inconsistency between these results and ours may
suggest that the measure of cognitive difficulty in the present scale is not sufficiently
sensitive to detect clinically significant cognitive impairment. Alternatively, it may be that
cognitive deficits associated with chemotherapy cannot be detected much beyond
termination of the therapy. One might expect normal age-related differences in both
cognitive and mood domains in pre- versus post-menopausal women. However, since our
factor encapsulates both cognition and mood, the normal age-related decline in cognitive
function likely cancels out the mood elevation noted throughout the menopause transition in
healthy women [Dennerstein, et al., 2000].

Vaginal symptoms scale

Scores on the vaginal symptoms scale were higher in women taking tamoxifen and women
who received chemotherapy. These results are consistent with previous research that has
shown use of tamoxifen to be associated with more vaginal discharge compared to placebo
[Day, et al., 1999] and that adjuvant treatment with chemotherapy can produce vaginal
symptoms [Ganz, et al., 1998b]. Further, scores on our vaginal symptoms scale did not differ
by menopausal status, consistent with past research showing vaginal discharge symptoms
were relatively stable across the menopause transition in healthy women [Dennerstein, et al.,
2000].

Weight gain/appearance concern scale

The weight/appearance scale scores were similar for pre- and post-menopausal women,
consistent with past research indicating weight symptoms were relatively stable across the
menopause transition [Dennerstein, et al., 2000]. Our study found slightly higher scores on
the weight/appearance scale for women who had been treated with chemotherapy. This is
consistent with previous research showing treatment with chemotherapy to be associated
with weight gain one year after breast cancer diagnosis [Goodwin, et al., 1999].
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To investigate convergent and discriminative validity, we next compared the symptom scale
scores to scores on the SF-36 physical functioning and mental health summary component
scales and subscales. Though these correlations were moderate to weak, the patterns of
results generally supported the validity of the hormone-related symptom scales. Scores on
the cognitive/mood scale were more strongly associated with SF-36 mental health subscales
than physical subscales. Weight/appearance scale scores were more highly correlated with
the mental health scores than with physical scores. Finally, consistent with our hypothesis
that physical and psychological processes likely influence feelings of vitality, scores on all
five hormone-related symptom scales were correlated weakly to moderately with the SF-36
vitality and mental health subscales. Counter to our hypotheses, scores on the vasomotor and
urinary incontinence symptom scales were not more strongly associated with SF-36 physical
functioning subscales than mental health subscales. The SF-36 physical functioning
subscales may not have been sensitive to vasomotor symptoms and urinary incontinence.
Alternatively, vasomotor symptoms and urinary incontinence may contribute equally to both
physical functioning and mental health.

Previous work correlating the BCPT checklist scores with SF-36 scores in breast cancer
survivors [Stanton, et al., 2005] and in healthy women at high-risk for breast cancer [Ganz,
et al., 1995] found similar moderate to weak negative correlations. The general patterns of
correlations between hormone-related scale scores and SF-36 scores in this study lend
support for the construct validity of the scales. However, the low magnitude of these
correlations here and in Stanton’s and Ganz’s work suggests that these persistent and
common symptoms do not relate strongly to health-related QOL.

The strengths of this study include its large ethnically and socio-economically diverse
sample of breast cancer survivors and the opportunity to compare hormone-related
symptoms to health-related QOL. The main limitation of this study is the limited number of
psychometric instruments available for validation. Future research is needed to help provide
construct validity for the hormone-related symptom scales, as well as investigate test-retest
reliability, face validity, and how symptoms and the factor structure presented here change
over time. Evidence is accumulating that hormone-related symptoms may change over the
course of survivorship [Ganz, et al., 2002] and a valid instrument should be sensitive to
these changes.

It is not ideal that three out of five of the scales determined via factor analysis are comprised
of only 2 items and that none of the scales had internal consistency estimates that reached
the 0.90 deemed appropriate for individual-level measurement [Sloan, et al., 2002]. Further,
both the vasomotor scale and the cognitive/mood scale included items that did not cluster
together well with the rest of the scale, as demonstrated by lower factor loadings (under .50).
Future research should investigate the benefit of adding more items to the scales presented
here until the reliability estimates reached 0.90. For example, the vaginal symptoms subscale
might include an item specifically measuring vaginal dryness or the weight gain/appearance
concern scale might include items about concern that weight gain may increase overall
health risk or risk of breast cancer recurrence. Other sleep symptoms may be added to see
whether different aspects of sleep disturbance would load differentially on the factors and
help explain more of the variance in symptoms. Alternatively, future investigators wishing
to use these scales may also choose not to use the items that did not load as highly on the
vasomotor or cognitive/mood scales.

In conclusion, the evidence presented here suggests that the five hormone-related symptom
scales from the shortened form of the BCPT checklist are reliable and valid and can be used
to more accurately determine the prevalence and severity of symptoms among breast cancer
patients. This shortened form cannot be uniformly substituted for the full BCPT checklist,
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which generates three additional scales. However, this short form may be useful to future
studies in which the entire scale is not feasible. This study adds to the growing evidence that
breast cancer survivors are experiencing a significant number of hormone-related symptoms.
Future clinical trials, as well as QOL and symptom management intervention studies, will
benefit from accurate assessment of hormone-related symptoms with these five scales from
the shortened form of the BCPT checklist.
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Figure 1.
Participant Recruitment and Timing of Data Collection for Variables used in this Analysis
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Table 1

Demographic and clinical characteristics of HEAL participants with baseline and QOL follow-up data (n =
803)

Characteristic n %

Baseline Characteristics

Location
New Mexico 439 54.7
Western Washington 166 20.7
Los Angeles 198 24.7
Age (yr)
29-49 238 29.6
50-59 301 37.5
60-69 178 22.2
70+ 86 10.7
(mean + sd) (55.5+10.4)
Education
HS or less 205 25.6
Some college 293 36.5
College grad 155 19.3
Grad school 149 18.6
(missing) @)
Race/Ethnicity
Non-Hispanic White 485 60.4
Black 199 24.8
Hispanic 95 11.8
Other 24 3.0

Stage at diagnosis

in situ 178 222
Local 453 56.4
Regional 172 21.4
Treatment type
Surgery only 259 323
Surgery/Radiation 296 36.9
Surgery/Chemotherapy 74 9.2
Surgery/Radiation/Chemotherapy 174 21.7

24-Month Assessment Follow-up Characteristics

Marital status

Currently married or in a partnered relationship 450 58.2
Widowed/divorced/separated 272 35.2
Never married 51 6.6
(missing)” (30)

Current employment
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Characteristic n %
Currently working 449 58.0
Unemployed (on leave, looking for work) 26 34
Not working outside the home/retired/disabled 299 38.6
(missing)* (29)
Income ($)
<= 10K 54 75
>10K - 20K 86 11.9
>20K - 30K 93 12.9
>30K - 50K 168 23.2
>50K - 70K 210 29.0
>70K 113 15.6
(missing)” (79)
Menopausal status
Pre 142 18.3
Post 589 75.9
Unclassifiable 45 5.8
(missing)” (27)
Months from diagnosis to QOL survey
23-35 192 239
36-41 274 34.1
42 - 47 209 26.0
48 - 63 128 15.9
(mean + sd) (40.5 + 6.5)
Tamoxifen
Use between baseline & 24 mo 350 45.1
Use at or before baseline only 69 8.9
No use during study period 357 46.0
(missing)” (27)
Antidepressants
Currently taking at 24 mo 119 15.3
Not currently taking at 24 mo 657 84.7
(missing)” (27)

*
Includes women with baseline and QOL data who did not complete a 24-month assessment (n = 27).
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Prevalence (past year) and mean severity of hormone-related symptoms in 803 breast cancer survivors

Table 2

Symptom Prevalence (%  \ean Severity
past year) (sD)

Forgetfulness 79.6 1.8(0.9)
Interrupted sleep 7.7 2.1(1.0)
Hot flashes 735 25(1.1)
Unhappy with appearance of my body 68.7 2.1(1.0)
Weight gain 64.5 2.1(1.0)
Irritability or mood swings 61.9 1.7 (0.8)
Difficulty concentrating 60.8 1.7 (0.8)
Night sweats 60.0 22(11)
Breast sensitivity/tenderness 59.5 1.7 (0.9)
Easily distracted 58.7 1.7 (0.8)
Difficulty with bladder control at other times 58.2 1.8 (1.0)
Tendency to take naps; stay in bed 53.7 1.7 (0.9)
Difficulty with bladder control when laughing or 46.0 1.8(0.9)
crying

Pain with intercourse T 407 1.9(1.0)
Vaginal discharge 375 1.6 (0.8)
Genital itching/irritation 34.4 1.5(0.8)

+

Among those who reported having intercourse in the past year (n = 492).

¢Severity coded from 1 (slightly) to 4 (extremely).

Psychooncology. Author manuscript; available in PMC 2010 December 2.

Page 17



Page 18

Alfano et al.

*Aoug1SISu0D [eulaiul 8ziwndo 0} 10308} WOLY PAPNJOXS Wal|

1
'PIOg Ul a.1e 1039k} YyIea Jo Buiuesw ayp 18idisiul 03 pasn sbulpeo| J01oe €08 = U 810N
€20 800 vT°0 €00 800 1 SSaULIaPUBY/AIIAIISUSS Isealg
9.0 200- AN 100 100 ureb 1yBiapn
160 S0'0— 000 G0'0— 01°0- Apog Aw jo souesesdde ayr yum sseurddeyun
20°0— 8L°0 200— 200- 10°0—- uoney/BuIyoN [euss
G0'0— 6.0 60°0— 100 200 abreyosip feurfep
0T'0 6T°0 S€°0 01’0 2ro— paq ui Aels ‘sdeu axe) 03 Aduspua
vT'0 110 G7'0 100 0T'0 sBuims poouu 1o Ajjigest|
100 000 €L°0 200 10°0— ssau|nj1abio
G0'0— 100 ¥6'0 000 G0'0— payoensiq Ajise3
10°0- 60°0— 10T 80°0— 200 Bunenusouod Aynaia

Buikio 1o Buiybne|

10°0— 10°0— G0'0— 260 700 USYM [0J3U00 Jappelq yum Anaigia
(Buizaaus ‘Buiybnoo :ar1)
20°0- 10°0— 20°0- 860 G0'0— SawI} Jay1o e [013U0 J3ppPe|q Yyim A)noilia
800 20°0- 820 600 8€0 doa|s pajdnusiu]
€00 800 11°0- ¥0'0— Z80 saysejs 10H
L0°0— ¥0'0— S0°0 000 860 syeams yBIN
G 1019e4 101004 € 101084 2 101084
souedeaddy  swoldwAs poo 8oUaUIIUOdU| T J010e4
AybBIBAN leuibep fanimubod Areunn 10J0WOSeA way|

1S1]99y9 woydwAs parejai-suoLlioy ay) Jo sisAjeur wouj ulaned Jo1oe) parelod (anbijgo) xewoud

€9lgel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Psychooncology. Author manuscript; available in PMC 2010 December 2.



Page 19

Alfano et al.

"T00" > Oyxx TO" > Oy ‘GO > dye :18U30 YD WUy AURIIIIUBLS JJIP Jey asoy) ase Y ybnoayy e s1ens| ayp Aq paeubisap 1d1iasiadns uowwod e areys 1eyl INST 0 suosiedwod om_>>\__mn_m

uajIxowe) 104 9// = U ‘dn-mo||04 JUBLUSSASSE LIuoW-7Z Je asn juessaidapiue pue ‘sisoubelp e abiels Jaoueo 1sealq ‘painseslu alam swordwAs awil ayl Je sieak ul abe 1oy 1snlpe (INST) suesw saenbs-1ses]

“JUSLLSSASSE LIUOW-{Z 18 Sn1e)s [esnedoualu 10} TE/ ‘JUSLUSSASSE YIUOW-{Z 18 asn UajIxowe) 1of 9// ‘sueaw ajdwes [e1o] Joy pue adAj Juswieal 10) €08 = U :310N

“SWIOIAWIAS 319A3S 910U BuedIpUl 21098 BUISEaIOUI UM -0 PaPOJ sa[eas WodwAs pale|al-suowioH 910N

'snyels [esnedousw Joy TS/ = U ‘adA) Juswireal) pue asn

}

wxy'x6'% 8T % GT %6GT  wxy VT 971 a ST 971 9T INST
(mr1  (TTST Ctner Dzt @TDer TDST TDYT  @DYT (z1)sT (TD¥T  soueleaddyayblom
90 80 90 G0 90 90 w¥xxp¥0 #6050  xxxprxo 80 NS
(8090 (L0)g0  (0o)s0 (L0)so (80s0 (090 (90¥0 (L0 +0 (80)20 (20090  swoidwAs feuiben
€T VT zT zT €T zT T €T €T NS
(60)ct (60T  (ooT (80)0T (®DOT (80)TT (8DOT (BOTT (go)TT (BOTT POO/AAINUBOD
A €T 0T TT TT 0T 0T zT T INST
(trot (01o0T (cme0 (Dot (TT0T (090 (T80 (TT)0T (T1)0T (17)6°0 dduUdUnUOdL] AreuLIN
LT 8T 971 GT  wxolT  xxxaCT  xxxq€T ¥ ST  xxxgve87 JAST
Trer (zmo0C Cner vt (@D9r ©ODST (OUET (TTST Ttner (DT lojowiosep
porsad Ajuo ow yz %
joneipey oweus  uoneped Ao m\%q tp aiopq  wewed  (g) 9feas woldwAs
JA1abang JAasbang  jAusbans  Ausbung 150d aid asnoN  Jdo1jeasn asN uesN
adA] juswieal | snye1s |[esnedous|n 85N uajIxowe | relol

NIH-PA Author Manuscript

adA) uswiyeal) pue ‘snyels [esnedoustu ‘asn UajIxowe) A $8109s 8]eas WoldWAS paye|al-suowIoy Uea|A

v alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Psychooncology. Author manuscript; available in PMC 2010 December 2.



Page 20

Alfano et al.

100" > d
.
10" >d

S0° >

XX

xx

d

“SIIOJOWIAS 21aAaS I0W BUIEoIPUI 3109 BUISEIOUI YIIM -0 PAP0D aJam $a[eas woldwiAs pajejal
-3UOWIOH ‘0T JO UOITRIASP PIEPUEIS B PUB (G 10 UealW B 3ABY S3|eds Juauodwod Arewwns 9g-4S ‘BUitonouny Janag Buneoipul sa100s Buisealoul Yim 00T-0 Woiy pabues seeasqns 9g-4S ‘€08 = U ;810N

. . . . . . . . . aoueJeaddy

o 0E 07, 810 w0007 080~ L 100— 1 020— L, 910— 90°0— soxn 0870~ wx 110 AULGIENNY
. . . . . . . . . swoydwAs
#5810~ #x01°0= w8107 000— L JT0- Ly P170- ,,600- 90°0— wux 810 #x600- [euBen
. . . . . . . . . . POON

ok 0507 i 6870 wrr TV 07 e OF 07 OV k8807 1 SE0- s 0¢°0~ xokx 150~ i 960 /anmubod
wax 00— 4, 00— wrr LV 07 8807 000y 10—y 16°0— xxx 000~ xxx 810~ xxx 000~ mocmrﬁm_mw_ﬁ
oo €07 L B0 w07 §T07 L LV0— L 6170— ,010— €0°0— yxx €60 »600- JojowoseA

Arewwns Adewwng

yyesH [euonows  Buluonound yiesH ured  [eaisfyd  Buluonounyg  jusuodwio)  jusuodwio) 3|eas
[e3UBIN -90Y [eos  ANENA  [eJeusD Ajipog -90y [e21sAud [eIUBIN easAud  wordwiAs

$3[edS [enplAIpu] yljesH [eIUsIN 9g-4S S9[JS [enpIAIpU] YiesH

[eatsAud 9¢-4S

s8|eas Arewwins 9¢-4S

$9100S 9[2ISONS PUE $3103S AJRLULUNS 9E-4S LM S3100S 8]eas WoldwAS paje|ai-auowioy JO SUOIe|a1I0)

G 9lgel

NIH-PA Author Manuscript NIH-PA Author Manuscript

NIH-PA Author Manuscript

Psychooncology. Author manuscript; available in PMC 2010 December 2.



