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Abstract

Younger women with breast cancer consistently show greater psychological distress than older
women. This study examined a range of factors that might explain these age differences. A total of
653 women within 8 months of a first-time breast cancer diagnosis provided data on patient
characteristics, symptoms, and psychosocial variables. Chart reviews provided cancer and
treatment-related data. The primary outcome was depressive symptomatology assessed by the
Beck Depression Inventory. A succession of models that built hierarchically upon each other was
used to determine which variables could account for age group differences in depression. Model 1
contained age group only. Models 2-5 successively added patient characteristics, cancer-related
variables, symptoms, and psychosocial variables. As expected, in the unadjusted analysis (Model
1) younger women were significantly more likely to report depressive symptomatology than older
women (p < 0.0001). Age remained significantly related to depression until Model 4 which added
bodily pain and vasomotor symptoms (p = 0.24; R=0.27). The addition of psychosocial variables
in Model 5 also resulted in a model in which age was nonsignificant (p = 0.49; R% = 0.49).
Secondary analyses showed that illness intrusiveness (the degree that illness intrudes on specific
areas of life such as work, sex life, recreation, etc.) was the only variable which, considered
individually with age, made the age group-depression association nonsignificant. Age differences

© Springer Science+Business Media New York 2012

Correspondence to: Nancy E. Avis, navi s@vakeheal t h. edu.

Present Address: E. Naftalis Baylor University Medical Center, Dallas, TX, USA
Conflict of interest The authors declare that there are no conflicts of interest.



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

1duasnuey Joyiny vd-HIN

Avis et al.

Page 2

in risk of depression following a breast cancer diagnosis can be explained by the impact of cancer
and its treatment on specific areas of a woman’s life.
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Introduction

Methods

In 2012, an estimated 226,870 women in the US will be diagnosed with breast cancer,
making it the most common cancer among women in this country [1]. A long history of
research on psychological adjustment to breast cancer diagnosis and treatment finds that
with few exceptions [2, 3], younger age is related to greater distress and poorer
psychological adjustment following diagnosis [4-13]. Depression is a particularly common
affective disorder among cancer patients, has a major impact on quality of life, and impacts
treatment adherence [14-19]. As with general psychological distress, younger age has been
shown to be associated with increased depression risk [5,6, 8,13,20, 21].

Because younger women tend to be diagnosed at later stages and/or with more aggressive
disease [22], their poorer adjustment may be a result of disease and/or treatment effects.
Alternatively, other factors related to life stage, such as demands of childcare, employment,
and abrupt menopause with associated symptoms may explain these findings [9, 11, 23].
However, empirical research to elucidate reasons for these age differences is lacking.

Few studies include both a wide age range of women and a wide array of both treatment and
psychosocial variables to adequately explore the above hypotheses. Mosher and Danoff-
Burg [7] suggest that treatment factors, as well as symptoms associated with premature
menopause, psychosocial and economic factors, and less adaptive coping strategies may all
account for these age differences and that a contextual perspective that includes all of these
factors would help elucidate the mechanisms underlying these age differences. Although
Wong-Kim and Bloom [24] used a biopsychosocial model to explain depression among
newly diagnosed women with breast cancer, their study included only women under the age
of 51 at diagnosis and did not include variables associated with premature menopause or
coping strategies. The primary purpose of this study is to explain age differences in
depression risk among women diagnosed with a first-time breast cancer by examining,
through statistical modeling, a broad array of possible explanatory factors among a wide age
range of women. The primary outcome is depressive symptomatology as assessed by the
Beck Depression Inventory.

Setting and population

This observational study was conducted among women aged 25 years and older newly
diagnosed with stage I, 11, or 111 breast cancer. Recruitment was conducted at Memorial
Sloan Kettering Cancer Center and the University of Texas—Southwestern Center for
Breast Care from 2002 to 2006. Women were recruited through hospital clinics and
advertisements and initially screened by chart review or telephone for eligibility. Eligible
women were mailed a baseline questionnaire to return to the Coordinating Center at Wake
Forest University. Baseline questionnaires were completed within 8 months of diagnosis. All
sites obtained approval from their Institutional Review Boards.
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Primary outcome

The primary outcome was depressive symptomatology as measured by the Beck Depression
Inventory (BDI) version BDI-1A [25], a 21-item scale used to assess depressive
symptomatology/general distress. Scores of 10 and above are thought to indicate presence of
at least mild depressive symptoms warranting clinical evaluation. We thus dichotomized
women according to BDI score into “depressed” (=10) and “not depressed” (<9) [26]. We
refer to women as depressed or not depressed, though we recognize that the BDI is a
measure of depressive symptomatology and not a diagnostic tool. We also performed
secondary analyses considering BDI as a continuous outcome to verify findings from the
dichotomized BDI score.

Independent variables

We selected independent variables for inclusion in analyses if they were characteristics of
age/life stage (e.g., having children at home, being employed), related to cancer, or
previously found to be associated with depression independently of age (e.g., illness
intrusiveness, optimism, pain, social support).

Sociodemographic variables/patient characteristics—In addition to age, our main
variable of interest, we included race, marital/partner status, presence of children under age
18 in the home, employment status, education, household income level, and number of self-
reported comorbid conditions. Age categories were adapted from Rowland [27] a priori as
follows: 25-44, 45-54, 55-64, 65-74, and =75 to examine the impact of cancer on women
at various developmental stages.

Cancer-related variables—The following variables were obtained from chart review:
time between cancer diagnosis and baseline questionnaire; cancer stage at diagnosis (I, I1, or
[11); type of surgery (no surgery before completion of baseline survey, lumpectomy before
baseline, mastectomy before baseline); radiation therapy before baseline survey (yes/no);
and chemotherapy before completion of baseline survey (none, chemotherapy with
doxorubicin, chemotherapy without doxorubicin). Doxorubicin, a foundational component
of aggressive anthracycline chemotherapy regimens, was considered because it has
particularly high toxicities and negative side effects [28], and is more likely to be given to
younger women [29].

Symptoms—Two symptom variables associated with depression were included in
analyses: severity of vasomotor symptoms in terms of degree of interference in usual
activities (4-point ordinal scale ranging from none to severe) as used in the Women’s Health
Initiative [30] and severity of bodily pain (6-point ordinal scale, ranging from none to very
severe) from the SF-36.

Psychosocial variables—The IlIness Intrusiveness Scale assessed the degree to which
breast cancer diagnosis and treatment interfered with thirteen life areas: health, diet, paid
work, active recreation, passive recreation, financial situation, relationship with spouse, sex
life, family relations, other social relations, self-expression, religious expression and
community [31]. We added three items to the standard scale that especially impact younger
women: family responsibilities, social activities, and work around the house. For each item,
respondents rated the degree that their illness or its treatment interfered with that area, based
on a 7-point scale, ranging from 1 (not very much) to 7 (very much). The overall illness
intrusiveness score is the sum of the 16 items (Cronbach’s alpha = 0.93).
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Soirituality was measured by the Functional Assessment of Chronic Iliness Therapy-
Spiritual Well-Being (FACIT-Sp) scale [32], a 12-item scale with three subscales: meaning
in one’s life, peacefulness, and the role of faith [33].

Coping was assessed with the 28-item Brief COPE scale [34] measuring 14 types of coping
responses. Participants rated the extent to which each response was used in dealing with
stresses associated with their cancer diagnosis and treatment. A second-order factor analysis
on our data, as recommended by Carver [34], revealed two domains composed of 11 of the
measure’s subscales: active coping (e.g., active coping, emotional support, instrumental
support, and positive reframing) and passive coping (self-blame, denial, and behavioral
disengagement). Scores were the mean for each domain.

Perceived attractiveness was based on three items from the Lasry body image scale [35] that
assess how a woman perceives her general attractiveness. Women rate their agreement (1 =
strongly agree, 5 = strongly disagree) to three statements: feeling attractive to others, feeling
attractiveness has changed due to surgery; and fear of being unattractive sexually. Items are
reverse scored and summed to provide a total score ranging from 3 to 15 with higher scores
indicating greater perceived attractiveness.

Social support was assessed by the RAND Social Support Scale [36] measuring four aspects
of support: emotional support, tangible support, affection, and social interaction. A total
support score is the sum of these four categories.

Finally, we included an 8-item version of the self-report Life Orientation Test (LOT) [37] to
measure optimism. Participants respond to eight statements on a 4-point scale ranging from
agree to disagree. Scores are calculated as the sum of the items.

Statistical methods

We computed descriptive measures (percentages and means with standard deviations) after
stratifying the sample on age group and covariates. In all analyses depression is treated as a
dichotomous outcome variable.

We modeled the association between age group and depression using logistic regression.
Our analysis goal was to determine which variables, if any, statistically accounted for crude
age group differences in depression. We employed a modeling strategy whereby we created
successively more detailed logistic models, and examined the resulting adjusted odds ratios
and p values for the age group-depression association. Model 1 contained age group only.
Model 2 contained age group plus the sociodemographic/patient characteristics (race,
marital/partner status, children age <18, household income, employment, education,
comorbidities). Model 3 contained age group, sociodemographic/patient variables, and
cancer-related variables (time since diagnosis, stage, surgery, radiation, chemotherapy).
Model 4 contained all the above variables plus vasomotor and pain symptoms. Finally,
Model 5 added to Model 4 the psychosocial variables (spirituality, illness intrusiveness,
coping, perceived attractiveness, social support, optimism). In all models, age group was
treated as a categorical rather than ordinal variable.

The following predictor variables were parameterized as continuous variables: time since
diagnosis (in months), severity of vasomotor symptoms (0-3), severity of physical pain (0-
5), and all the psychosocial scales. All other variables were treated as nominal categorical
variables.

For each logistic regression model, we computed Nagelkerke’s R? as a measure of model fit
[38]. All analyses were conducted using SAS 9.1.3.
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Results

Sample characteristics

A total of 740 surveys were mailed out to women deemed eligible from chart reviews or
telephone screening; 653 women completed baseline surveys for a response rate of 88 %.
The age distribution was as: 25-44 years (N = 132), 45-54 years (N = 209),55-64 years(N =
167), 65-74 years (N = 102), and 75+ (N = 43).

Table 1 shows participant characteristics in terms of frequencies and percentages for
categorical variables and means and standard deviations for the continuous variables, all
stratified by age group. Age was significantly related to depression, employment status,
income, having children at home, comorbid conditions, chemotherapy with doxorubicin,
cancer stage, type of surgery, vasomotor symptoms, and bodily pain. Age was also
significantly related to most of the psychosocial scales except for active coping, social
support, and optimism.

Table 2 shows the percentage of women classified as depressed according to covariate
stratum. Nonwhite women, those with children under 18 years of age in the home, with
household incomes under $20,000, and who had either none or 3 or more comorbid
conditions were more likely to be depressed. With respect to disease and treatment
covariates, women diagnosed with stage Il or 111 disease and those who received
chemotherapy with doxorubicin reported more depression. Finally, there were monotonic
gradients in percentage depressed according to degree of vasomotor symptoms and of bodily
pain. Means of all psychosocial scores significantly differed by depression status (Table 3).

Regression models

Table 4 shows the results of our model-building strategy to explain age-related differences
in odds of depression.

As expected, in the unadjusted analysis (Model 1) we found a statistically significant
relationship (p <0.0001) between age and depression, with younger women much more
likely to be depressed than older women. There was a monotonic association between age
group and the crude OR of depression: relative to the youngest age group, odds of
depression ranged from 0.57 to 0.17. Model 2 added the sociodemographic/patient
characteristics variables. Although income level (p = 0.007), presence of children under the
age of 18 years in the home (p = 0.018), and number of comorbidities (p = 0.02) were
significantly related to depression, age remained highly significant (p = <0.001), with the
ORs maintaining their monotonicity of decline with increasing age group. Model 3 added
the five cancer-related variables. Chemotherapy status was significantly associated with
depression (p < 0.0001), with those receiving doxorubicin having significantly higher odds
of depression than those who received no chemotherapy (OR = 2.66, 95 % CI 1.53-4.61).
There was no significant difference in odds of depression between those who received
chemotherapy without doxorubicin and those who received no chemotherapy. The same
three sociodemographic/patient variables were significant in model 3 as in model 2:
presence of children under the age of 18 years, household income level, and humber of
comorbidities. Age group remained significant at p = 0.014, though the ORs (how ranging
from 0.88 to 0.33) moved closer to 1.0 relative to the reference group.

Model 4 added the two symptom variables to Model 3. This is the first model in the series in
which age group was no longer statistically significantly associated with depression. (p =
0.24). The ORs for the age group-depression association moved even closer to 1.0 relative to
the reference group. Nagelkerke’s R? increased from 0.18 to 0.27. Severity of vasomotor
symptoms was significant (p = 0.012), as was severity of bodily pain (p < 0.0001). Income
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level (p = 0.02) and presence of children under age 18 (p = 0.004) were still significant in
this model as was chemotherapy status (p = 0.003).

Model 5 added the psychosocial variables. In this full model, age was again non-
significantly associated with depression (p = 0.49). Nagelkerke’s R? (0.49) was substantially
higher than that for Model 4. Odds ratios and significance levels for all variables in model 5
are shown in Table 5. Severity of bodily pain remained a significant predictor of depression
(p=0.02, OR =1.34, 95 % CI = 1.06-1.69), as did chemotherapy (p = 0.01, OR = 2.98 for
comparison of chemotherapy with doxorubicin to those with no chemotherapy before
baseline). Several psychosocial variables were significantly associated with depression,
including spirituality-peace (p < 0.0001), illness intrusiveness (p< 0.0001), passive coping
strategies (p = 0.01), and perceived attractiveness (p = 0.02).

We replicated the above-described five statistical models employing BDI as a continuous
variable using linear rather than logistic models. Results were almost exactly the same: age
group became statistically nonsignificant in model 4, following the addition of the symptom
variables, and the same list of significant predictor variables were found in the full model 5.

In secondary analyses, we explored which variables most helped explain age group
differences in depression. We found, in automated forward-selection logistic regression
analyses, that among the eight variables selected for entry using a significance-level-for-
entry criterion of 0.10 (illness intrusiveness, spirituality-peace, active coping, pain,
perceived attractiveness, optimism, chemotherapy status, and number of comorbidities, the
illness intrusive-ness score was the first variable selected for entry as significantly
associated with depression risk). In models which included a single predictor variable in
addition to age, we also found that illness intrusiveness was the only variable which, alone,
made the age group-depression association nonsignificant.

We further found a significant monotonic gradient by age for each of the illness
intrusiveness questions with older women reporting less intrusiveness for each item. To
examine whether illness intrusiveness was simply a proxy for more aggressive treatment, we
limited analyses to women who had only stage | disease and no chemotherapy treatment.
These strong age-related patterns in all the illness intrusiveness items held even among
women who had the least objectively intrusive diagnoses and treatment regimens.

Discussion

These cross-sectional analyses confirm previous reports that younger women are more likely
to report depressive symptoms following breast cancer diagnosis than older women. We
found a monotonic gradient in the crude odds of depression by age, with those 75 and older
at time of diagnosis having 83 % lower odds of depression in unadjusted analyses compared
to women under age 45 at time of diagnosis.

Many of the variables significantly associated with depression in crude bivariate analyses
are consistent with other studies [5, 18, 24, 39, 40]. However, only a subset of these
remained significant following simultaneous adjustment in the full model: chemotherapy
regimen, bodily pain, illness intrusiveness, sense of peace, passive coping, and perceived
attractiveness. Contrary to Compas et al. [9], we found that younger women used more
active coping. However, they also used more passive coping (although this was not
statistically significant), suggesting that they may use more coping strategies in general.
Although other studies have also found that psychosocial factors contribute more to
depression than treatment factors [3, 5, 19] we would not conclude, as did Bardwell et al.
[5], that cancer-related variables are unimportant when considering risk of depression. It
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should be noted that Bardwell et al. combined surgery and chemotherapy into one category
and did not consider specific chemotherapy regimens. Our results suggest that it is important
to consider aggressiveness of chemotherapy. As found by Wong-Kim and Bloom [24], a
biopsychosocial approach provides the most comprehensive explanation of depression.
However, our primary goal was not to confirm previous findings, but to better understand
why younger women experience more depression after a breast cancer diagnosis than do
older women. Adjustment for sociodemographic and cancer-related variables ameliorated
the strong, crude age-related gradient in depression risk somewhat, but age remained a
significant predictor of risk of depression. It was not until symptoms and certain
psychosocial variables were included in the model that the inverse age-related gradient
disappeared.

Of the psychosocial variables, and indeed of all the variables we examined, illness
intrusiveness appears to be a key measure which helps to explain the age-related differences
—younger women consistently report significantly higher levels of illness intrusiveness than
do older women across all 16 domains covered by the illness intrusiveness measure.
Although health, diet, active recreation, and social activities were among the top five areas
that were most disrupted by cancer across all participants, there were some differences by
age group. For example, sex life was the area most affected for those under age 45, while
work around the house was in the top five for those 55 and older.

It is not possible to completely eliminate the intrusive-ness of a breast cancer diagnosis on a
younger woman. However, a focus on symptom management and on self-reports of illness
intrusiveness in distinct areas of life may suggest possible interventions to lessen pain and
intrusiveness, and consequently may lessen risk for depression. Younger women reported
more severe pain and this may be an important factor that increases illness intrusiveness. For
those under age 45, sex life was rated as the area most affected by cancer (4.5 on a 7-point
scale) and other studies have shown that younger women often report significant sexual
problems as a result of chemotherapy [41, 42]. Sexual functioning is an area where remedies
to decrease vaginal dryness or interventions to increase feelings of sexual attractiveness may
be beneficial.

This study has several limitations. The analyses are observational and cross-sectional only,
so we cannot eliminate the possibility that women who are depressed are more likely to
perceive their breast cancer as more intrusive. The Beck Depression Inventory is a self-
report measure of depressive symptomatology and is not a measure of clinical depression.
Although characteristic of many samples of breast cancer patients, this sample is relatively
homogeneous (mostly white, educated) which limits the generalizability of our findings.

Overall, our results provide empirical support that age differences in psychological
morbidity immediately following a breast cancer diagnosis may be accounted for by the
greater impact cancer and its treatment have in the lives of younger women.

Acknowledgments

The authors thank the funding provided by the Department of Defense Grant #DAMD 17-01-0447.

References

1. ACS. American Cancer Society, Cancer Facts & Figures 2012. Atlanta: American Cancer Society;

2. Ganz PA, Lee JJ, Sims MS, Polinsky ML, Schag CA. Exploring the influence of multiple variables
on relationship of age to quality of life in women with breast cancer. J Clin Epidemiol. 1992;
45:473-485. [PubMed: 1588353]

Breast Cancer Res Treat. Author manuscript; available in PMC 2013 December 02.



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

1duasnuey Joyiny vd-HIN

Avis et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Page 8

. Golden-Kreutz DM, Andersen BL. Depressive symptoms after breast cancer surgery: relationships

with global, cancer-related, and life event stress. Psycho-Oncology. 2004; 13:211-220. [PubMed:
15022156]

. Avis NE, Deimling GT. Cancer survivorship and aging. Cancer. 2008; 113:3519-3529. [PubMed:

19058151]

. Bardwell WA, Natarajan L, Dimsdale JE, et al. Objective cancer-related variables are not associated

with depressive symptoms in women treated for early-stage breast cancer. J Clin Oncol. 2006;
24:2420-2427. [PubMed: 16651649]

. Broeckel JA, Jacobsen PB, Balducci L, Horton J, Lyman GH. Quality of life after adjuvant

chemotherapy for breast cancer. Breast Cancer Res Treat. 2000; 62:141-150. [PubMed: 11016752]

. Mosher CE, Danoff-Burg S. A review of age differences in psychological adjustment to breast

cancer. J Psychosocial Oncol. 2005; 23:101-114.

. Wenzel LB, Fairclough DL, Brady MJ, et al. Age-related differences in the quality of life of breast

carcinoma patients after treatment. Cancer. 1999; 86:1768-1774. [PubMed: 10547550]

. Compas BE, Stoll MF, Thomsen AH, Oppedisano G, Epping-Jordan JE, Krag DN. Adjustment to

breast cancer: age-related differences in coping and emotional distress. Breast Cancer Res Treat.

1999; 54:195-203. [PubMed: 10445418]

. Kroenke CH, Rosner B, Chen WY, Kawachi I, Colditz GA, Holmes MD. Functional impact of
breast cancer by age at diagnosis. J Clin Oncol. 2004; 22:1849-1856. [PubMed: 15143077]

Mor V, Malin M, Allen S. Age differences in the psy-chosocial problems encountered by breast
cancer patients. J Natl Cancer Inst Monogr. 1994; 16:191-197. [PubMed: 7999464]

Vinokur AD, Threatt BA, Vinokur-Kaplan D, Satariano WA. The process of recovery from breast
cancer for younger and older patients. Changes during the first year. Cancer. 1990; 65:1242-1254.
[PubMed: 2302673]

van’t Spijker A, Trijsburg RW, Duivenvoorden HJ. Psychological sequelae of cancer diagnosis: a
meta-analytical review of 58 studies after 1980. Psychosom Med. 1997; 59:280-293. [PubMed:
9178339]

DiMatteo MR, Lepper HS, Croghan TW. Depression is a risk factor for noncompliance with
medical treatment: meta-analysis of the effects of anxiety and depression on patient adherence.
Arch Intern Med. 2000; 160:2101-2107. [PubMed: 10904452]

Day R, Ganz PA, Costantino JP. Tamoxifen and depression: more evidence from the National
Surgical Adjuvant Breast and Bowel Project’s Breast Cancer Prevention (P-1) Randomized Study.
J Natl Cancer Inst. 2001; 93:1615-1623. [PubMed: 11698565]

Fann JR, Thomas-Rich AM, Katon WJ, et al. Major depression after breast cancer: a review of
epidemiology and treatment. Gen Hosp Psychiatry. 2008; 30:112-126. [PubMed: 18291293]

Bower JE. Behavioral symptoms in patients with breast cancer and survivors. J Clin Oncol. 2008;
26:768-777. [PubMed: 18258985]

Deshields T, Tibbs T, Fan MY, Taylor M. Differences in patterns of depression after treatment for
breast cancer. Psycho-Oncology. 2006; 15:398-406. [PubMed: 16100708]

Burgess C, Cornelius V, Love S, Graham J, Richards M, Ramirez A. Depression and anxiety in
women with early breast cancer: five year observational cohort study. BMJ. 2005; 330:702.
[PubMed: 15695497]

Parker PA, Baile WF, de Moor C, Cohen L. Psychosocial and demographic predictors of quality of
life in a large sample of cancer patients. Psycho-Oncology. 2003; 12:183-193. [PubMed:
12619150]

Howard-Anderson J, Ganz PA, Bower JE, Stanton AL. Quality of life, fertility concerns, and
behavioral health outcomes in younger breast cancer survivors: a systematic review. J Natl Cancer
Inst. 2012; 104:386—405. [PubMed: 22271773]

Anders CK, Fan C, Parker JS, et al. Breast carcinomas arising at a young age: unique biology or a
surrogate for aggressive intrinsic subtypes? J Clin Oncol. 2011; 29:18-e20. [PubMed: 21115855]
Avis NE, Crawford S, Manuel J. Psychosocial problems among younger women with breast
cancer. Psycho-Oncology. 2004; 13:295-308. [PubMed: 15133771]

Wong-Kim EC, Bloom JR. Depression experienced by young women newly diagnosed with breast
cancer. Psycho-Oncology. 2005; 14:564-573. [PubMed: 15543537]

Breast Cancer Res Treat. Author manuscript; available in PMC 2013 December 02.



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

1duasnuey Joyiny vd-HIN

Avis et al.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Page 9

Beck AT, Steer RA, Ball R, Ranieri W. Comparison of Beck Depression Inventories-1A and -1l in
psychiatric outpatients. J Pers Assess. 1996; 67:588-597. [PubMed: 8991972]

Beck, AT.; Steer, RA. The Psychological Corporation. Texas: San Antonio; 1987. Beck depression
inventory manual.

Rowland, JH. Developmental stage and adaptation: adult model. In: Holland, JD.; Rowalnd, JH.,
editors. Handbook of psycho-onocology. Oxford: Oxford University Press; 1989. p. 25-43.

Pal SK, Childs BH, Pegram M. Emergence of nonanthra-cycline regimens in the adjuvant
treatment of breast cancer. Breast Cancer Res Treat. 2010; 119:25-32. [PubMed: 19795206]

Lyman GH, Dale DC, Crawford J. Incidence and predictors of low dose-intensity in adjuvant
breast cancer chemotherapy: a nationwide study of community practices. J Clin Oncol. 2003;
21:4524-4531. [PubMed: 14673039]

Barnabei VM, Cochrane BB, Aragaki AK, et al. Menopausal symptoms and treatment-related
effects of estrogen and progestin in the Women’s Health Initiative. Obstet Gynecol. 2005;
105:1063-1073. [PubMed: 15863546]

Devins GM. Using the illness intrusiveness ratings scale to understand health-related quality of life
in chronic disease. J Psychosom Res. 2010; 68:591-602. [PubMed: 20488277]

Peterman AH, Fitchett G, Brady MJ, Hernandez L, Cella D. Measuring spiritual well-being in
people with cancer: the functional assessment of chronic illness therapy-Spiritual Well-being Scale
(FACIT-Sp). Ann Behav Med. 2002; 24:49-58. [PubMed: 12008794]

Canada AL, Murphy PE, Fitchett G, Peterman AH, Schover LR. A 3-factor model for the FACIT-
Sp. Psycho-Oncology. 2008; 17:908-916. [PubMed: 18095260]

Carver CS. You want to measure coping but your protocol’s too long: consider the brief COPE. Int
J Behav Med. 1997; 4:92-100. [PubMed: 16250744]

Lasry JC, Margolese RG, Poisson R, et al. Depression and body image following mastectomy and
lumpectomy. J Chronic Dis. 1987; 40:529-534. [PubMed: 3597656]

Sherbourne CD, Stewart AL. The MOS social support survey. Soc Sci Med. 1991; 32:705-714.
[PubMed: 2035047]

Scheier MF, Carver CS. Optimism, coping, and health: assessment and implications of generalized
outcome expectancies. Health Psychol. 1985; 4:219-247. [PubMed: 4029106]

Nagelkerke JD. A note on a general definition of the coefficient of determination. Biometrika.
1991; 78:691-692.

Bloom JR, Stewart SL, Johnston M, Banks P. Intrusiveness of illness and quality of life in young
women with breast cancer. Psycho-Oncology. 1998; 7:89-100. [PubMed: 9589507]

Dunn LB, Cooper BA, Neuhaus J, et al. Identification of distinct depressive symptom trajectories
in women following surgery for breast cancer. Health Psychol. 2011; 30(6):683-692. [PubMed:
21728421]

Burwell SR, Case LD, Kaelin C, Avis NE. Sexual problems in younger women after breast cancer
surgery. J Clin Oncol. 2006; 24:2815-2821. [PubMed: 16782919]

Ganz PA, Rowland JH, Desmond K, Meyerowitz BE, Wyatt GE. Life after breast cancer:
understanding women’s health-related quality of life and sexual functioning. J Clin Oncol. 1998;
16:501-514. [PubMed: 9469334]

Breast Cancer Res Treat. Author manuscript; available in PMC 2013 December 02.



Page 10

Avis et al.

T00°0> aseasip Jo abels

S9|geLIEA Pale|al-1aoue)

8’8y ¢  96¢ 9¢ L'Te 9€ 4] LT 4 € €<
Sor 0¢ §'¢s €9 ¥'es L8 ovv 16 €1e 144 T
L'y 4 61T 4 6'G¢ (54 8'Ly 66 799 18 SUON
100°0> SanIpIqIowoD
9'Ge 7 ¥'6¢ 0€ Ter cL 0'Sy ¥6 oy €9 ajenpesf abis|j00<
9'81 8 9'81 67 61 43 T1¢ 144 8ve 9 ajenpelb abajj00
§'6€ LT ¥'0€ T€ R 74 1974 414 €9 A1 0¢ afaj02 awos
€91 L 9'1¢ [44 el [44 9'8 8T 8'6 €T sjenpelf SH>
T00°0> uoneonp3
T000> €6 14 L'ET 1 vy 175 ¥'89 (44 6'Cy 89 awin-ped Jo |iny pakojdw3
¥'1e 6 €1¢ 0¢ €9r 9. 6°99 91T 1444 LS 00T<
c'9C 17 % 8¢ 1'8¢ Ly ¥'0€ 29 0'1€ (0)% 00T-0S
0°0S TC 6'0€ 6¢ LT 6¢ |2 ST CET LT 6'6¥—0¢
v'e T S'L L €L 4 ¥'S 11 9711 ST 0¢>
T000°0> SpUBSNOY} Ul 8W0dUI PlOYasnoH
T000> 00 0 00 0 (44 L '6E Z8 1729 a8 awoy u1 8T s Japun uaIpIIyd
9000 [A5] [44 9'69 TL L'0L 81T 0'6L S9T 169 6 paJsuled/paLLe
00T0 L'L6 474 T'€6 S6 9'G8 VT 7’06 68T 6°.8 91T 3081 3}ym dluedsIH-UON
So1IS1IBYOR.IRYD JUBITRed/Sso1ydelfowapoldos
00 0 0¢ 4 [ 4 0T 4 ST 4 (+0€ 8100s |Ag) 813183
€¢ T 0¢ 4 99 17 [ 1 7an qT (62-6T 91095 |QQ) 8¥eI9PON
€9r L 19T 11 e g vSE vL o Ly 65 (81-0T 21035 |ad) PIIN
¥'18 13 7'6L 18 ToL LTT G99 81T vy 99 (6—0 21025 1@Q) [ewWlON
T00°0> A10631ed uoissaidaq

%100 'ON %100 ‘ON %100  ON %100  'ON %100  ON

(er=u)+s. (@T=U)v/S99 (IT=U)}¥9SS (BOZ=U)¥S5Sy (C€T =U) G2
ed A 1002720 oDV soIs1BIOR feyD

dnoub abe Aqg sonsiisioereyd sjdwes

T alqel

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

Breast Cancer Res Treat. Author manuscript; available in PMC 2013 December 02.



Page 11

Avis et al.

00 0 00 0 00 0 6T 4 80 T 819nas KIap
0L € 8L 8 09 0T o] 1T ST 6T 919NS
9'Ge T 902 2 €'9¢ v ¥Se €5 6'8€ 15 3JeISPON
9'Ge T LST 91 z91 Vx4 0€C 8y T6T 14 PIIA
€ee 0T ¥ €e 6'62 05 8.2 85 €GT 0z piw A1sp
9'8T 8 g€z 4 9Te 9 L9t g€ ¥TI Gt 8UON
2000 ured Ajipog
€ T 0 4 zot LT 62T 1z 8'6 €1 BTETES
0L € 9.1 81 8'6T €€ 0 9  §€e 1€ a1eIapoN
91T § g% 9 €€ S 0€e 69 02 62 PIIA
16. vE 6% 95 L'lg €9 12 19 L'ty 65 3UON
T00'0> swoldwAs Jojowosen
swoldwAs
0L € 96T 0z 98T 1€ 8T 1€ 8'6 €1 uroignioxop ou Adessyiowayd
L'y AN 4 4 Loy 89 T8 L0T 289 06 uId1gnIoXop yim Adessyrowsyd
y88 8 695 85 L0y 89 Ove 1. 02 62 g/desapowayd oN
T00°0> Adelaylowsy)
(A4 6T TEy v €6 67  90C e 89 6 uonelpey
855 ¥Z 699 8s Lol 81T ¥'6L 99T  Z'€6 €zt qUOeIPEs ON
T00°0> uolyeipey
7’18 g€ geL v. 6L ST TT19 82T 80§ 19 AwoyoadwinT
9'8T 8  G& 9 0Te e ¥E L v 95 Awoyosise
00 0 oz A L ey 6 89 6 gfusbuns oN
T00°0> A1a6uns Jo adA 1
0L € 6'G 9 8L €1 78 LT 90T T I
98T 8 €ee e L'LE €9 oy 8 €65 €L It
vyl € 809 29 SYS 16 LTS 80T  TE 514 I
%100 ON %100 ON  9%I0D ON %[O ON %[00 ©ON
Er=u)+s. (T=u)v259 (9T=Ur9GS (BOc=U)¥5Gr (CET=U)¥rGe
ma Alobated aby Sols1eIRRYD

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Breast Cancer Res Treat. Author manuscript; available in PMC 2013 December 02.



Page 12

Avis et al.

Kanuns auljaseq a10jaq Adelaypowayo Jo ‘uoneipel ‘A1sbins oN

q

dnoub abe Aq saoualayip Jo) anjea Qm

LT0 (T'9) 's¢ (¥'8) 992 (8'9) 92 (8'9) 9°5¢ (59) £'s¢ (uesw) wsiwndo
GE0'0 (80) T¥ (80) 2y (90 ¥y (o) vy (Lo ey (ueaw) yoddns [e1o0s
1000>  (8T)6°0T (02) 01T (z2) 601 (s52) 86 (€2 ve (ueaw) sseudAIRORIIE PIAISIIA
0600 o€t (7o) et (7o) et o€t o) v'T (ueaw) Buidod anissed
1000>  (0Q)0C () ee (920) 9 (La)Le (La)Le (ueaw) Burdod aAndy
1000> (€€T) L'Se (eL1)B'TE (5'6T) v'or (6'02) T'LY (0'02) 9'vS (ureaw) ssauaAIsnul ssaul||
1000>  (2€) 0T (¥e) L1t (6€) v'TT (Tv) 00T (9e) €6 a0ead
eeTo (eaeer (62) et (62) g€t (82)zer (62) Lzt Buiueaiy
€000 (sv) 98 (ev)0TT (6'v) €01 (T9) 96 (09) 88 Uirey Jo 8joy
1000 Ty T16v (€T 9V (€T 9V w1y (ueaw) Ayjenpds (sysuow) sisouBerp aouls awn uealy
(er=u)+5. (coT=u)tv.G9 (9T=U)¥9SG (60Z=U)¥SGF (€T =U) ¥iGe
Alobared aby
ed SUOIFe1ndp pJepuess pue sues N Sols1eIe feyD

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Breast Cancer Res Treat. Author manuscript; available in PMC 2013 December 02.



Page 13

Avis et al.

09 06 9'6€ 69 6¥T ajenpelb aba|j0d
099 L0T ove 8§ 291 abs]]02 swos
G'89 8y STy I 28 ajenpelb SHs
¥9'0 uolreonp3
L'19 gec €8e 9vT T8¢ pakojdwa 10N
€9 2T 8'9¢ 00T 2/l¢ awi-ued o [ny pakojdw3
690 snyels JuswAodwgy
09 8.1 0'9€ 00T 8l¢ 001<
LS9 0€T €ve 89 86T 00T-0S
679 cL T'se 6€ T 6'67—0¢
8've 9T 299 0e 9 0z>
T00'0> Spuesnoy) ul swodul pjoysasnoH
6'89 45 T71€ 0ST ¢8Y ON
6’y 72 198 96 TLT S8A
T00'0> awoy ui gT abe Japun ualpjiyd
€9 LTT 8'9¢ 89 G8T palauned
9.0 029 06¢ 08¢ 8.1 89% paLLeN
snyels Jauled
S8y €€ S19 Ge 89 BY10
6'€9 743 T9¢ T1¢ 98§ 81yM d1uedsIH-UON
€100 Aoruyiaeoey
So11s1I8108.IRYD JUalred/solydeifowapoldos
18 513 9'8T 8 ey +G.
6L 18 9'0¢ T¢ ¢0T ¥.-G9
1oL LTT 6'6¢ 0S 19T ¥9-GS
S99 81T Sey 16 602 w14
ey 99 9'.S 9L ¢eT Yv—G¢
T00°0> dnoub aby
% MOY ON % MOY 'ON
anend  pessSIdep 10N Pesseldeq N SoIsLRIe eyD

Sa|qelLIeA pale|al-190URd pue ‘sansislorIRYd Jusited/solydeiBowapoldos ‘dnoib abe Aq passaidap se paijiIsse]d uswom Jo abeluadlad

¢?olqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Breast Cancer Res Treat. Author manuscript; available in PMC 2013 December 02.



Page 14

Avis et al.

clLL [43 8'ce 6€ T.T pliw A1sA
788 0T 61T 1 8TT SUON
T000> ured Ajipog
£'ee 0¢ 199 (014 09 219N
7'€S 0L 99y 19 TET 9]eJIBPON
829 STt (A 89 €8T PN
el [4ir4 9'/Lc Ll 6.¢ SUON
T00°0> swo)dwAs 1010WoseA
swoldwAs
GGl 17 Sve 174 86 urgignioxop ou Adelayloway)
09 VET 0vS /ST 16¢ u1a1gnIoxop ynm Adelayiowsy
vSL 66T  9ve G992 eAdeiagowayd ON
T000> Adeiayiowsyd
89/ 9cT (44 8¢ 9T uoneipey
S5 18  SZv  80C 68V pUONEIpRI ON
T00°0> 2l0jaq uonelpey
99 ¥8¢ 8'¢e SvT  6cv Awoyosdwin
8'GS 07T (4474 18 167 AwoyosiseN
T8y e 618 ¥T U2 ghIabns oN
700 AK1abuns o adA |
8'¢s 8¢ (A4 S¢ €9 11
0°0S TET 0°0S TET 2¢9¢ 1
V'EL 8¢ 9'9¢ 06 8€¢e |
T000> aseasip Jo abels
sa|gelien pajejal-1aoue)
¥'89 99 91y Ly €11 €<
8'89 10¢ T1€ 16 ¢6e ¢ T
099 9T 0vv L0T  Eve Aupigiowod oN
9000 sa111pIgJoWo)
€29 29T  Lle 8 09 ayenpest aBafj00<
% MOY ON 9% MOY 'ON
anfend  passaidep ION  pesselded N SOIIS1PIR FeyD

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Breast Cancer Res Treat. Author manuscript; available in PMC 2013 December 02.



Page 15

Avis et al.

Aanuns auljaseq Buns|dwod aioyaq Adelayiowayd Jo ‘uonelpes ‘A1sbins ozm

00¢ T 008 ¥ S aJ1anes AJa/
§'Ge €T Sv.L 8¢ 18 919A3S
6'Cy 6. 799 T0T 08T deIspoN
19 8L 9'8¢ (514 LeT PN
%MoY ON 9% MOY 'ON
anend  pessoidep ION  posseadeq N SoIIs110R IeYD

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Breast Cancer Res Treat. Author manuscript; available in PMC 2013 December 02.



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

wduosnue Joyiny vd-HIN

Avis et al.

Mean values (standard deviation) of psychosocial covariates by depression status

Table 3

Psychosocial covariate

Depressed  Not depressed  pvalue

Spirituality
Role of faith
Meaning
Peace
Iiness intrusiveness
Active coping

Passive coping

8.3(5.1)
115 (3.2)
7.8(3.6)

59.3 (19.0)

2.7(0.5)
15(0.5)

Perceived attractiveness 8.9(2.2)

Social support

Optimism

4.1(0.8)
233(5.7)

10.7 (4.6)
142 (2.2)
12.2 (3.0)
33.3(15.7)
2.5(0.6)
1.2(0.3)
11.1(2.1)
4.4(0.7)
27.6 (5.0)

<0.001
<0.001
<0.001
<0.001

0.017
<0.001
<0.001
<0.001
<0.001
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Table 5

Results of multivariate logistic regression model (model 5) containing all variables

Characteristics Odds 95% CI pvalue
ratio
Age group 0.49
25-44 1.00
45-54 1.46 0.70-3.07
55-64 2.07 0.83-5.21
65-74 1.14 0.35-3.70
75+ 2.01 0.47-8.55

Sociodemographics/patient characteristics

Non-Hispanic white race 0.75 0.29-1.90 0.54
Married/partnered 142  0.71-2.82 0.32
Children under age 18 in home 1.89 0.94-3.79 0.07
Household income (in thousands of dollars) 0.10

>100 1.00

50-100 1.24 0.63-2.41

20-49.9 2.16 0.88-5.26

<20 520 1.31-20.59
Employed full or part-time 1.06 0.60-1.86 0.85
Education 0.97

>College graduate 1.00

College graduate 1.16 0.59-2.29

Some college 0.98 0.46-2.06

<HS graduate 096  0.36-2.58
Comorbidities 0.18

0 1.00

1-2 0.57 0.31-1.06

>3 0.81 0.34-1.94

Cancer-related variables
Time between diagnosis and paseline (months) ~ 1.03  0.83-1.29 0.77
Stage 0.70
11 1.00
1l 0.98 0.36-2.69
| 131 0.43-3.95

Type of surgery 0.99

No surgery 1.00

Mastectomy 0.97 0.26-3.67

Lumpectomy 0.97 0.26-3.55

Radiation 161  0.67-3.86 0.28
Chemotherapy 0.01

No chemotherapy@ 1.00
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Characteristics Odds  95% CI pvalue
ratio
Chemotherapy with doxorubicin 2.98 1.33-6.68
Chemotherapy without doxorubicin 1.09 0.41-2.91
Symptoms
Severity of vasomotor symptoms (0-3 scale) 115 0.87-1.53 0.34
Severity of bodily pain (0-5 scale) 1.34 1.06-1.69 0.02
Psychosocial variables
Spirituality
Role of faith 0.99 0.93-1.06 0.86
Meaning 0.91 0.81-1.03 0.12
Peace 1.05 0.74-091  <0.001
IlIness intrusiveness score (10-unit change)b 1.66 1.38-2.00 <0.001
Active coping 1.07 0.58-1.96 0.83
Passive coping 2.45 1.13-5.34 0.02
Perceived attractiveness 0.85  0.74-0.98 0.02
Social support 0.86 0.57-1.31 0.49
Optimism 0.95 0.90-1.00 0.07

a . .
No surgery, radiation, or chemotherapy before baseline survey

b . . . . o
Because the illness intrusiveness score spans such a large range (16-112), we present an OR corresponding to a 10-unit increase
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