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Abstract

BACKGROUND—BEreast cancer survivors often receive long-term adjuvant endocrine therapy
(AET) to reduce recurrence risk. Adherence to AET is suboptimal, which may be due to the
experience of symptoms and/or concerns. Few studies have comprehensively assessed self-
reported concerns between those who currently, previously or have never received AET. The
study objective is to describe self-reported physical and emotional concerns of breast cancer
survivors who are current, prior, or never-recipients of AET.

METHODS—Secondary analysis was performed on a subset of survey data collected in the 2010
LIVESTRONG Survey. Breast cancer survivors (n=1013, mean 5.4 years post-diagnosis) reported
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on 14 physical and 8 emotional concerns that began after diagnosis and were experienced within 6
months of participation in the survey. Bivariate analyses examined the prevalence of each concern
by AET status. The relationships between AET and burden of physical or emotional concerns
were modeled with logistic regression.

RESULTS—More than 50% of the participants reported currently experiencing cognitive issues,
fatigue, fear of recurrence, emotional distress, and identity/grief issues. Thyroid dysfunction and
stigma concerns were more common among participants with prior AET (p<0.01), while fear of
recurrence, emotional distress, and concern about appearance were more common among those
currently receiving AET (p<0.01). Fatigue, sexual dysfunction, and pain were more common
among prior and current AET recipients (p<0.01). In adjusted models, receipt of AET was
associated with a higher number of physical, but not emotional concerns. A higher number of
concerns was associated with younger age, having children, receipt of chemotherapy, longer
duration of cancer treatment, and shorter time since diagnosis (p<0.01).

CONCLUSIONS—Breast cancer survivors who received AET were at risk of developing a
variety of physical and emotional concerns, many of which persisted after treatment. These
findings suggest the importance of developing individualized, supportive resources for breast
cancer survivors.

Keywords
breast cancer survivor; adjuvant endocrine therapy; quality of life; adverse effects

INTRODUCTION

Over 200,000 women are newly diagnosed with breast cancer annually in the USA[1]. Of
these, approximately 75% are hormone receptor positive[2] who often receive long-term
(i.e., 5 or more years of) adjuvant endocrine therapy (AET) upon completion of primary
therapy (e.g., surgery, radiation, chemotherapy) to further reduce their cancer recurrence
risk[3] [4]. AET has been associated with a range of physical and psychosocial symptoms,
including cognitive dysfunction, musculoskeletal symptoms, sexual dysfunction, urinary
symptoms, vasomotor symptoms, adjustment disorder or other psychosocial distress,
insomnia and fatigue[3,5,6] [7].

These symptoms can become persistent and bothersome in a subset of patients, potentially
resulting in increased health care utilization[8] as well as decreased quality of life[9], ability
to function[10], and adherence to AET [11,6,5]. For example, roughly a third of breast
cancer survivors need to discontinue their first line adjuvant aromatase inhibitor agents due
to the development of AET-related adverse effects, of which about a quarter are
musculoskeletal symptoms|[6]. Early discontinuation and adherence rates of less than 80%
are independent predictors of mortality[12]. Therefore, increased insight into the nature and
course of symptoms will facilitate the development of targeted and cost-effective supportive
care efforts.

Most studies have documented symptom experiences of breast cancer survivors during AET,
but little is known about how this compares to those who have never or previously taken
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AET. Some studies have reported on the long-term concerns of breast cancer survivors [13-
15], but little is known about the degree to which these symptoms persist upon completion
of AET. A unique source of data regarding symptoms experienced by breast cancer
survivors is the 2010 LIVESTRONG Survey, which was designed to comprehensively
assess physical, emotional, and practical concerns that may develop in survivors after
completion of primary cancer treatment[16]. Here, the term “concerns” refers to physical
and emotional symptoms and issues that have previously been associated with the post-
treatment cancer survivorship experience[17] [18,9,19-22].

Using this comprehensive data set, the current study is to our knowledge the first to compare
a full range of self-reported physical and emotional concerns among breast cancer survivors
who are currently taking, have previously taken, or have never taken AET.[BE1] This
comparison can provide insight into which concerns may be related to AET and the
prevalence of persistent physical and emotional concerns following completion of AET.

Breast cancer survivors completed the online, anonymous, and cross-sectional
LIVESTRONG Survey between June 2010 and March 2011 (approved by the Western
Institutional Review Board). Males as well as cases of metaplastic and inflammatory breast
cancer were excluded (n=69), in addition to those who were still in primary treatment
(n=201) and who responded “yes” to the question “Living with cancer as a chronic
condition” (n=67), as these respondents may be considered to have metastatic disease.
Women (n=1013) in the sample were categorized as currently taking, have previously taken,
or have never taken AET, based on responses to two questions: 1) indicating that “hormonal
therapy” was one of their cancer treatments and 2) whether they were currently taking
“medication to prevent a recurrence.” Never-recipients were respondents who answered
“no” to both questions, while current recipients answered “yes” to both. Prior recipients
were respondents who answered “yes” to having received hormonal therapy as part of
treatment but “no” to currently taking medication to prevent a recurrence. There were
several respondents who were excluded, as their AET status could not be determined (n=18).

This is a secondary analysis of a subset of the survey data collected in the 2010
LIVESTRONG Survey. Upon request (available at research@livestrong.org), we were
granted access to the de-identified data-set. Additional details are available in the
LIVESTRONG report[16].

Our analysis focused on socio-demographic and medical characteristics, as well as physical
and emotional concerns[16]. LIVESTRONG developed survey questions through a process
that engaged cancer survivors as well as experts in survey methodology and oncology. The
survey examines socio-demographic characteristics (age, race/ethnicity, marital status, parity
status, education, employment, income, and health insurance status), medical characteristics
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(type of treatment facility, time since diagnosis, time since last treatment, duration of
treatment, and types of primary treatment received), and physical and emotional concerns.
The concerns queried in the survey were included because they were identified as important
according to one or more of the following criteria: appeared in prior publicly available,
validated surveys focused on survivorship (specifically, the Quality of Life in Adult Cancer
Survivors (QLACS) scale[23]); identified as late effects of cancer by expert advisors or in
the peer-reviewed literature (e.g., [24]); and/or were concerns identified by survivors
reaching out to LIVESTRONG for assistance. Draft survey items underwent initial analysis
with a pilot test and focus groups composed of cancer survivors, as well as expert review.
Participants could endorse up to fourteen physical and eight emotional concerns that had
surfaced since completing primary cancer treatment and continued to be experienced within
6 months of survey participation[16]. If a respondent endorsed any of the items related to a
specific concern (via choosing “yes” or “no”), they were counted as having the concern.

Statistical Analysis

Results

Associations of AET experience with categorical demographic variables and with physical
and emotional concerns were tested using chi-square tests. Associations of AET with
continuous variables including age and a number of physical or emotional concerns were
tested by ANOVA or Kruskal-Wallis test. The number of concerns was bounded between 0
and 14 for physical concerns and between 0 and 8 for emotional concerns. The number was
dichotomized as “Low Number” or “High Number” using the median number of concerns
(Low: < 3 vs High: = 3, for both physical and emotional sums) as the cut point. Multiple
logistic regression models were fit to explore the relationship between a high vs. low
number of physical and emotional concerns experienced and demographic, disease duration
and treatment-related factors. The set of predictors to be included in each model was
determined a priori and no model selection methods were used. Modeling assumptions were
verified and all tests were two-sided. The three study groups were first compared on
background demographic and cancer history-related characteristics, and then compared on
the prevalence of specific physical and emotional concerns and the total number of concerns
endorsed within each domain using chi-squared tests. Due to the high number of statistical
tests, we used a more conservative criterion of p<0.01 to indicate statistical significance.
The analysis for this paper was generated using SAS software, Version 9.2 of the SAS
System for PC.

Comparison of socio-demographic and medical characteristics as well as physical and
emotional concerns among breast cancer survivors who are currently taking, have previously
taken, or have never taken AET: The respondents’ characteristics are shown in Table 1. This
sample of breast cancer survivors averaged 53 years old. Most were married with children;
employed full-time; received combined surgery, chemo-, and radiation therapy; and two-
thirds of the respondents indicated that they have previously taken or are currently taking
AET. The three study groups differed significantly on several characteristics, with those
currently taking AET being younger, less likely to have children, more likely to have
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employer-based health insurance, and having a shorter time since diagnosis and duration of
treatment compared to the other two groups.

The three most common physical concerns were cognitive dysfunction, fatigue, and sexual
dysfunction (54, 52, and 46% respectively; Table 2A). On average, survivors endorsed
experiencing 3.1 post-cancer onset physical concerns within the last 6 months. The average
number of physical concerns was significantly different among the 3 AET groups and
tended to be higher among those who have previously taken and are currently taking AET
compared to those who have never taken AET (p<0.01). Thyroid dysfunction was reported
more commonly among those who have previously taken AET compared with those who
have never taken and are currently taking AET (p<0.01). Fatigue, sexual dysfunction, and
pain (p<0.01) were less commonly reported among those who have never taken AET
compared to those who previously have taken and are currently taking AET.

The three most common emotional concerns were fear of recurrence, emotional distress, and
issues with identity or grief (67, 56, and 55% respectively; Table 2B). On average, survivors
endorsed having experienced, within the 6 months prior to survey participation, 3.1
emotional concerns. The average number of emotional concerns was significantly different
between the three AET groups: those who currently are taking AET reported a higher
number compared to those who have never or previously taken AET (p<0.02). The
incidence of specific emotional concerns differed among AET groups, as those who are
currently taking AET more commonly reported fear of recurrence, emotional distress, and
concern about their appearance than those who have previously and never taken AET
(p<0.01). However, women who had previously taken and are currently taking AET reported
more stigma concerns than those who have never used AET (p<0.001).

Independent associations of AET and other characteristics with a higher versus lower burden
of physical and emotional concerns:

Logistic regression analysis (Table 3A) showed that relative to women who have never
received AET, women who have previously taken or are currently taking AET reported a
statistically significant higher number of physical concerns, even after controlling for other
demographic and medical factors (p=0.003). Additional independent correlates of reporting
a higher number of physical concerns were having children, a shorter time since cancer
diagnosis, a longer duration of primary treatment, and receipt of chemotherapy (p<0.01).

Logistic regression analysis (Table 3B) revealed no statistically significant relationship
between the number of emotional concerns and AET. However, a higher number of
emotional concerns were reported among those who were younger, were closer to their time
of diagnosis, had longer primary treatment durations, and had received chemotherapy
(p<0.01).

Discussion

More than half of the breast cancer survivors in this sample reported still experiencing
certain post-cancer onset physical and emotional concerns within the 6 months prior to
survey participation (i.e., cognitive dysfunction, fatigue, fear of recurrence, emotional
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distress, and identity/grief issues). Logistic regression analysis showed a statistically
significant relationship between a higher number of post-diagnosis physical concerns and
current or prior receipt of AET.

Regarding specific concerns, those who have previously received AET reported more
thyroid concerns than those who are currently taking or have never taken AET. Other studies
have also reported on the association between thyroid disease and breast cancer, raising
thoughts about a possible endocrine commonality (possibly iodine mediated) or an
immunological interaction (possible immune response to the thyroid triggered by the cancer)
[25,26] [27]. The role of AET exposure in thyroid dysfunction among breast cancer
survivors deserves further exploration as we currently lack insight into its frequency and
cause.

Overall, in bivariate analyses, those who are currently taking (and to a lesser degree those
who have previously taken) AET reported a higher number of physical and emotional
concerns compared to those who have never taken AET. However, multiple logistic
regression analyses indicated that current or prior AET usage was associated with
statistically significant higher odds of reporting a high number of physical concerns, though
AET status was not associated with odds of high emotional concern burden. In contrast, Fan
et al. (2005) found that AET did not have an additional effect on fatigue, menopausal
symptoms, and cognitive dysfunction above and beyond primary therapy when compared to
matched healthy women[28]. However, Fan et al. enrolled early breast cancer survivors who
were different from those in our sample; they were younger, within their first two years of
diagnosis, had all received adjuvant chemotherapy, and AET was mostly limited to
tamoxifen. It is possible that the physical and emotional concerns queried in the
LIVESTRONG Survey — particularly those that were associated with current or prior AET
exposure — are late effects or side effects that may have become more noticeable over time
as the effects of other completed cancer treatments (i.e. surgery, chemotherapy, and /or
radiation) remit. Lastly, some concerns queried in the LIVESTRONG Survey are mainly
related to surgery and/or chemotherapy and are less specific to known side effects of AET
(e.g., joint pain), which may explain why we observed no differences among AET groups
for some concerns such as lymphedema and neuropathy.

Cluze et al. demonstrated that AET-related concerns are clinically relevant, as they are
related to AET adherence throughout the entire 5-year course of AET therapy[29]. Our
results indicate that some physical concerns may persist for years beyond AET
discontinuation; prior AET recipients, who were farther out from diagnosis than those who
have never used AET, reported more concerns than never-recipients. Unfortunately, our
inability to differentiate among those who have previously taken between those who had
completed their recommended course of therapy or had to stop prematurely (for reasons
such as intolerance) may have resulted in an underestimation of the difference between the
reported current concerns among prior and current recipients.

The higher number of post-cancer onset physical and emotional concerns associated with
some factors that are not easily modifiable (i.e. number of children, receipt of chemotherapy,
age, time since cancer diagnosis, duration of treatment) is similar to reports of concerns
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among survivors previously treated with radiation and/or chemo-therapy[30] [28]. Some of
these characteristics (in particular younger age and receipt of chemotherapy) as well as
treatment-emergent concerns have also been shown to be predictors of premature AET
discontinuation[6], indicating that socio-demographic and medical factors that threaten AET
adherence may overlap with some factors that relate to a higher number of post-treatment
concerns. In this way, supportive care efforts might be targeted towards those survivors
whose socio-demographic and/or medical characteristics place them at high risk for both
AET non-adherence and increased post-treatment concerns.

The strengths of our study relate to the utilization of the LIVESTRONG 2010 survey data.
This data set includes a large sample of breast cancer survivors at different stages in their
cancer survivorship trajectories, which enables comparison of multiple physical and
emotional concerns between those who have previously taken, are currently taking, or have
never taken AET. However, there are several important limitations worth noting. First, the
survey was designed to probe general concerns relevant to cancer survivors, and as such
does not provide insight into some adverse effects of AET such as vasomotor symptoms and
arthralgias. The survey relied on self-report assessments of cancer treatment history and
AET exposure. Therefore, we do not have specific agent or dosing information about
chemotherapy, radiation, and endocrine treatment histories. Additionally, the data does not
specify whether respondents who have previously taken AET were able to complete their
entire course, or if they prematurely discontinued the medication due to intolerance.
Furthermore, the number of concerns rather than the severity of concerns was assessed;
hence, the impact of severity of concerns on global functioning cannot be determined.
Second, there is a potential selection bias given that the survey respondents consisted of
those who volunteered to complete an online questionnaire; the women in this sample are
likely not representative of the entire population of breast cancer survivors. Finally, the
cross-sectional nature of the data makes it impossible to determine whether AET exposure
caused the differences in reported physical and emotional concerns observed in the data.
More longitudinal research that measures physical and emotional concerns before AET
exposure and over time during the course of treatment is needed to fully understand the role
of AET in physical and emotional functioning among breast cancer survivors. While these
results cannot confirm the hypothesis that AET exposure causes more physical and
emotional concerns in the post-treatment period, the data presented here do lend support to
continued research on this important topic, and can be valuable in generating hypotheses
concerning ways in which supportive care might help women adhere to AET regimens.

In conclusion, breast cancer survivors who are currently taking or have previously taken
AET in this nation-wide sample were more likely to experience an increased number of
physical concerns in the post-treatment period. Further research is needed to help design
individualized, yet cost-efficient management approaches that target the unique needs of not
only current, but also prior AET recipients. These data also suggest the need for innovative
care models that allow: 1) monitoring of survivors’ patient-reported outcomes over time and
2) responding in a timely, pro-active manner that meets the dynamic needs of these cancer
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survivors (e.g., interval provision of mailed, online, phone, or even face-to-face support
depending on the nature and severity of survivors’ needs).

Acknowledgments

we would like to express our gratitude to Ms. A. Cardy for her critical reading and editing of this manuscript.

Research reported in this publication was supported in part by the National Institutes of Health (KL2TR000146;
P30 AG024827; P30 CA047904), the Hartford Foundation, Magee-Womens Research Institute & Foundation, and
the Pittsburgh Affiliate of Susan G. Komen for the Cure.

REFERENCES

1

. Siegel R, Naishadham D, Jemal A. Cancer statistics, 2013. CA Cancer J Clin. 2013; 63(1):11-30.

[PubMed: 23335087]

.Jemal A, Ward E, Thun MJ. Recent trends in breast cancer incidence rates by age and tumor

characteristics among U.S. women. Breast Cancer Res. 2007; 9(3):R28. [PubMed: 17477859]

. Burstein HJ, Prestrud AA, Seidenfeld J, Anderson H, Buchholz TA, Davidson NE, Gelmon KE,

Giordano SH, Hudis CA, Malin J, Mamounas EP, Rowden D, Solky AJ, Sowers MR, Stearns V,
Winer EP, Somerfield MR, Griggs JJ. American Society of Clinical Oncology clinical practice
guideline: update on adjuvant endocrine therapy for women with hormone receptor-positive breast
cancer. J Clin Oncol. 2010; 28(23):3784-3796. [PubMed: 20625130]

. Aydiner A. Meta-analysis of breast cancer outcome and toxicity in adjuvant trials of aromatase

inhibitors in postmenopausal women. Breast. 2013; 22(2):121-129. [PubMed: 23462682]

. Aiello Bowles EJ, Boudreau DM, Chubak J, Yu O, Fujii M, Chestnut J, Buist DS. Patient-reported

discontinuation of endocrine therapy and related adverse effects among women with early-stage
breast cancer. J Oncol Pract. 2012; 8(6):e149-e157. [PubMed: 23598850]

. Henry NL, Azzouz F, Desta Z, Li L, Nguyen AT, Lemler S, Hayden J, Tarpinian K, Yakim E,

Flockhart DA, Stearns V, Hayes DF, Storniolo AM. Predictors of aromatase inhibitor
discontinuation as a result of treatment-emergent symptoms in early-stage breast cancer. J Clin
Oncol. 2012; 30(9):936-942. [PubMed: 22331951]

. Ochayon L, Zelker R, Kaduri L, Kadmon I. Relationship between severity of symptoms and quality

of life in patients with breast cancer receiving adjuvant hormonal therapy. Oncol Nurs Forum. 2010;
37(5):E349-E358. [PubMed: 20797943]

. Hanchate AD, Clough-Gorr KM, Ash AS, Thwin SS, Silliman RA. Longitudinal patterns in

survival, comorbidity, healthcare utilization and quality of care among older women following
breast cancer diagnosis. J Gen Intern Med. 2010; 25(10):1045-1050. [PubMed: 20532657]

. Bloom, JR.; Kang, SH.; Petersen, DM.; Stewart, SL. Quality of life in long-term cancer survivors.

In: Feuerstein, M., editor. Handbook of cancer survivorship. New York, NY US: Springer Science +
Business Media; 2007. p. 43-65.

10. Binkley JM, Harris SR, Levangie PK, Pearl M, Guglielmino J, Kraus V, Rowden D. Patient

perspectives on breast cancer treatment side effects and the prospective surveillance model for
physical rehabilitation for women with breast cancer. Cancer. 2012; 118(8 Suppl):2207-2216.
[PubMed: 22488695]

11. Lin JH, Zhang SM, Manson JE. Predicting adherence to tamoxifen for breast cancer adjuvant

therapy and prevention. Cancer Prev Res (Phila). 2011; 4(9):1360-1365. [PubMed: 21893499]

12. Hershman DL, Shao T, Kushi LH, Buono D, Tsai WY, Fehrenbacher L, Kwan M, Gomez SL,

Neugut Al. Early discontinuation and non-adherence to adjuvant hormonal therapy are associated
with increased mortality in women with breast cancer. Breast Cancer Res Treat. 2010

13. Fallowfield LJ, Kilburn LS, Langridge C, Snowdon CF, Bliss JM, Coombes RC. Committee

IESTS. Long-term assessment of quality of life in the Intergroup Exemestane Study: 5 years post-
randomisation. Br J Cancer. 2012; 106(6):1062—1067. [PubMed: 22353807]

Support Care Cancer. Author manuscript; available in PMC 2015 April 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

van Londen et al.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 9

Koch L, Jansen L, Herrmann A, Stegmaier C, Holleczek B, Singer S, Brenner H, Arndt V. Quality
of life in long-term breast cancer survivors - a 10-year longitudinal population-based study. Acta
Oncol. 2013; 52(6):1119-1128. [PubMed: 23514583]

Murgic J, Soldic Z, Vrljic D, Samija I, Kirac I, Bolanca A, Kusic Z. Quality of life of Croatian
breast cancer patients receiving adjuvant treatment--comparison to long-term breast cancer
survivors. Collegium antropologicum. 2012; 36(4):1335-1341. [PubMed: 23390830]

http://www.livestrong.org/pdfs/3-0/LSSurvivorSurveyReport.

Rechis, R.; Reynolds, KA.; Beckjord, EB.; Nutt, S.; Burns, RM.; Schaefer, JS. "I Learned to Live
With It" Is Not Good Enough: Challenges Reported by Post-Treatment Cancer Survivors in the
LIVESTRONG Surveys. Austin, TX: LIVESTRONG; 2011.

Aziz NMLeoctIPAGE, Cancer survivorship: Today and tomorrow. New York, NY US: Springer
Science + Business Media; p. 54-76.

Casillas, J.; Ganz, P. Physical late effects of cancer: Implications for care. In: Miller, SM.; Bowen,
DJ.; Croyle, RT.; Rowland, JH., editors. Handbook of cancer control and behavioral science: A
resource for researchers, practitioners, and policymakers. Washington, DC US: American
Psychological Association; 2009. p. 431-448.

Demark-Wahnefried, W.; Aziz, NM. Health promotion and disease prevention in adult cancer
survivors. In: Miller, SM.; Bowen, DJ.; Croyle, RT.; Rowland, JH., editors. Handbook of cancer
control and behavioral science: A resource for researchers, practitioners, and policymakers.
Washington, DC US: American Psychological Association; 2009. p. 487-494.

Ganz PA. Survivorship: adult cancer survivors. Prim Care. 2009; 36(4):721-741. [PubMed:
19913184]

Stricker CT, Jacobs LA. Physical late effects in adult cancer survivors. Oncology (Williston Park).
2008; 22(8 Suppl Nurse Ed):33-41. [PubMed: 19856569]

Avis NE, Smith KW, McGraw S, Smith RG, Petronis VM, Carver CS. Assessing quality of life in
adult cancer survivors (QLACS). Qual Life Res. 2005; 14(4):1007-1023. [PubMed: 16041897]

Alfano CM, Rowland JH. Recovery issues in cancer survivorship: a new challenge for supportive
care. Cancer journal. 2006; 12(5):432-443.

Turken O, Narln Y, Demlrbas S, Onde ME, Sayan O, Kandemlr EG, Yaylac IM, Ozturk A. Breast
cancer in association with thyroid disorders. Breast Cancer Res. 2003; 5(5):R110-R113. [PubMed:
12927040]

Giani C, Fierabracci P, Bonacci R, Gigliotti A, Campani D, De Negri F, Cecchetti D, Martino E,
Pinchera A. Relationship between breast cancer and thyroid disease: relevance of autoimmune
thyroid disorders in breast malignancy. The Journal of clinical endocrinology and metabolism.
1996; 81(3):990-994. [PubMed: 8772562]

Smyth PP. The thyroid, iodine and breast cancer. Breast Cancer Res. 2003; 5(5):235-238.
[PubMed: 12927031]

Fan HG, Houede-Tchen N, Yi QL, Chemerynsky I, Downie FP, Sabate K, Tannock IF. Fatigue,
menopausal symptoms, and cognitive function in women after adjuvant chemotherapy for breast
cancer: 1- and 2-year follow-up of a prospective controlled study. J Clin Oncol. 2005; 23(31):
8025-8032. [PubMed: 16258100]

Cluze C, Rey D, Huiart L, BenDiane MK, Bouhnik AD, Berenger C, Carrieri MP, Giorgi R.
Adjuvant endocrine therapy with tamoxifen in young women with breast cancer: determinants of
interruptions vary over time. Annals of Oncology. 2012; 23(4):882-890. [PubMed: 21788360]

Schlegel RJ, Manning MA, Molix LA, Talley AE, Bettencourt BA. Predictors of depressive
symptoms among breast cancer patients during the first year post diagnosis. Psychology & health.
2012; 27(3):277-293. [PubMed: 22404698]

Support Care Cancer. Author manuscript; available in PMC 2015 April 01.


http://www.livestrong.org/pdfs/3-0/LSSurvivorSurveyReport

Page 10

van Londen et al.

NIH-PA Author Manuscript

_ (01) €5 _ (1) LT _ (17) 27 _ (T ztT _ M00T-18
| over | oot | @ov | €neer | st
_ (z1) 29 _ (tn) zt _ (1) v§ _ (e1) 82T _ M09-Tv
| €nes | @oer | ot | evert | soro
1970 _ _ _ _ _ BWOodU |
_ (s1) 2L _ (eT) ¥1 _ (91) 19 _ (s1) 28T _ Jayro/paholdwaun
_ (T7) 65 _ (L1) 8T _ (91) 29 _ (¥1) 6€T _ painsy
_ (€2) 12T _ (L2) 82 _ (¥2) 26 _ (v2) v _ pafojdw3 yjas/wWi-led
_ (09) 192 _ (ev) s _ (v¥) 89T _ Uy viv _ awn-|n4
e6vC'0 _ _ _ _ _ Juewo|dwg
ySIC0 | (z5)962 (69) 19 (ze) 86T | (95) a5 | aiow Jo saibaq s.Jojaydeq
:uoiyeonp3g
5000 | (g9) v5¢ (r2) 8L (8)10e | (D) eeL | seA
WLIPIYD
yE6Y'0 | (1) voe (s2) 61 (69)99z | (12) 602 | 93O SA J8ULEA JSBWOQ/ PRLLIBIN
sneis feyse N
¥€0€0 | (06) L9¥ (88) 26 (98) vee | (88) e68 | 'O 'SABUUM
20ey
Ndoo_ov_ (6) 15 _ (6) ¥ _ (1) v _ (1) €5 _ (ps)uesw eBy
(TS) Teg=u
anfea-d 13v (ot)sot=u | (8g)/8e=u | €10T=U
weund | 13vJold | 13V RN 1\

7(pa10u a13ym 1d30x3 (9%5)u a1e SanjeA |[e) Sa|qelieA pare|ay asessia pue Juswieal ] ‘solydesfowsq

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Support Care Cancer. Author manuscript; available in PMC 2015 April 01.



Page 11

van Londen et al.

NIH-PA Author Manuscript

‘1891 S m>>-_mv_m3,_v_m

.<>OZ<N

“g1ep BUISSIW-UOU U0 Paseq paje|nojes alam mEmEmn_H

_ (8v) 25z _ (ov) zv _ (8v) 181 _ (Lv) 18 _ uonelpey + A1abing + Adesayjowsyd
_ (02) €01 _ (t2) ze _ (z2) a8 _ (12) 012 _ uoneipey Jo Aisbins Jayns + Adessyiowsyd Jo Adelsyiowsyd
_ (z€) 991 _ (68) v _ (o) g1t _ (ze) zee _ Adessyrowayd oN
#2590 _ _ _ _ _ (@AsNnPX3 A|eninn) sa1obo1e) Juawies s |
gl000> | (et _ (6€) 9T _ (re)sT _ (0e)oT _ [(1ps) Uesw ‘sJA] 1ewes 11 Arewtid Jo Uoie Ing
gl000> [ (g¢) vg _ (91) 06 _ (66 €L _ (z9) s _ [(ps) uesw ‘s 1A] ssouBeIp 80U BWI L
_ (Tv) €12 _ (9¢) 8¢ _ (sv) TLT _ (zv) 2ev _ 18410/39110 s, UedIsAUd/181UusD Ajunwiwod
_ (se) 6.1 _ (¥e) 9 _ (9¢) 9T _ (se) 15¢ _ [endsoH
_ (r2) ver _ (0g) 1€ _ (02) 9L _ (€2) 182 _ 131U3D) 130UBD) 10 ANSISAIUN
ySvco _ _ _ _ _ :A10e4 Wewes . |
_ (o1) L _ (v1) €T _ (sT) 28 _ (em)etT _ Jaypo Jo ajdniniN
| @ | @6 | anee | v | Awosuoniowswmienos
_ (6) ov _ (t2) 0z _ (o1) ve _ (o1) v6 _\A_coas___s:o%%n_
| €owe | ©avs | w9z | @9 | Auosakorduz
€000 _ _ _ _ _ 90UeNSU | Yo H
_ (ve) zet _ (82) 62 _ (s2) 96 _ (s2) Le _ J3MSUE 0} 10U Jajald
_ (92) veT _ (€2) ve _ (t2) 08 _ (2) 8e2 _ alow J0-T0T
(t5) TZg=u
anfeA-d 13v (o) sot=u | (8¢)s8e=u | €TOT=U
wennd | L3vJoud | 13V BeN v

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Support Care Cancer. Author manuscript; available in PMC 2015 April 01.



Page 12

van Londen et al.

*JaMsUe 0] 10U J331d 'PIMOPIM ‘P3DIOAIP ‘paretedas ,m_m:_wo

*JAMSUE 0} J0U Jajaid Jay10 ‘ourreT Jo oluedsiH ‘19puels| d1319ed JBUYIQ JO UBITEMEH SAITBN UBILIBWY UBDLIY J0 YoB|g ‘UBISY ‘BAITBN UBNSE|Y 10 UBIpU| cmo:mE,qm

"alenbg-1
S .ch

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

Support Care Cancer. Author manuscript; available in PMC 2015 April 01.



Page 13

van Londen et al.

gl000> | (z0) ez (s9) 89 (09)zez | (29) €29 | 8ouawndal o reay
uJjeduo) [euoliows
(18) Tes=u (om) (8¢) L8e=u
anpea-d E.m_v. w__,mo .r% @ﬁ_noﬁn_ _.m_u.\m,_mﬂ_ mﬁm@uc
._V_._”m:‘_wocoo feuonow3 g
Z1000 | (g2 ¢t o) ze (c2)8z | w2 Te | (ps)uesw suseouoo osAyd Jo BAWINN
€¢000 | (8) LS (28) 16 (61) 908 | (8) vs8 ueouoa feosAyd Auy
£68¢0 (st )9 (9) 12 (r) sy | Buipssd
£689°0 1z @9 (s) 61 (9) oy | BunesH
ge6c’o )12 ) v (9) vz (S) 6 | wesH
g500°0 (v) 81 @ ()12 (995 | proshyL
glL60 (6) 6 (ot) o1 (OF (6)v6 | Bun
0050 (1) L5 (en) et (6) v€ (o1) €01 | uoIsIA
gLc80 (11) 65 (om) o1 onor | Gneor | reio
ghel’0 (sT) 8L (€T) ¥1 (€115 | @) vt | sousunuosu
g0090 | (62) 0sT (92) 12 (92) 10T | (82) 822 | BwapaydwAT
gL000 | (z8) ve1 (9€) L€ (82) 901 | (€€) L€ | ured
607’0 [ (gg) 06T (se) L€ @) vzt | (se) 15¢ | Aupedounan
g1000> | (1g) €9z (8v) 6 (88) ¥vT | (9v) 95v | uonounysAq renxes
g1000> [ (;9) 262 (es) 55 (rv) 891 | (25) 02 | enbred
6710 [ (z9) 962 (19) v5 (19)s6T | (v5) avs | samubod
uJeIuU0) easAud
(T9) T2S=U (om) (8e) L8¢e=u
anfea-d chw_,mo ._.mﬂ_u,@H_uof_h_n_ ;.._aw.m_m/ﬂ_ ma_mﬂ@u:
v.._”wc Bouod _mo_w\A:Q Y
¢ 9lqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Support Care Cancer. Author manuscript; available in PMC 2015 April 01.



Page 14

van Londen et al.

‘pajou a1aym 1daoxa (%) U aJe sanjea __<v

1531 oaswm-_som

“g1ep BUISSIW-UOU UO Paseq pate|ndjed a1am s)uadlad

1
Zt000 | (g1 ve @1 0% (0267 | (6T) T | (PS)UesW SULBOUOD [UONOUR JO JBUINN
£¢l00 | (z6) 61 (06) v6 (98) zee | (68) S06 U80ueo [euoliouR Auy
glseo (o1) 05 (9)9 (8) 1€ (6)28 | uwed

gl000> [ (gg) 10T () ev (81)69 | (52) 6T | ewbng
£¢900 | (z2)6¢T (€2) vz (02) 22 | w2) ovz | sdysuonejsy
ge000 | (sv)9gz (ee) ve (se)geT | (ov) sov | eouereaddy
eIT0 | (ev) 122 (tv) v (6v) 28T | (5¥) TSP | Alweq o1ysry
€910 | (gs) goe (g9) 85 (29) 10z | (8) zog | seuoyfmuapy

gl000> | (z9) yze (zq) 55 (6v) 16T | (99) 025 | ssensig

(T5) TZg=u (om) (8e) /8e=u
anfea-d E.m_w. Lm_hﬂo ._.m_m @Hhuof__hn_ M\m,_m/_\/_ ma_n“@uc
V.chbocoo feuonows g

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Support Care Cancer. Author manuscript; available in PMC 2015 April 01.



yduasnuel Joyny Yd-HIN

1duasnuely Joyny vd-HIN

1duasnuely Joyny vd-HIN

van Londen et al.

Table 3

A: Multiple L ogistic Regression Model for High versusLow Number 1 of Physical Concerns?

OddsRatio (95% CI) p-value
AET 0.003
Never REF
Prior 1.51(0.88, 2.57)
Current 1.85 (1.30, 2.65)
Age 0.99 (0.97, 1.01) 0.468
Race: White2 1.25 (0.76, 2.07) 0.387
Marital Status: Marital /Domestic Partner3 1.09 (0.74, 1.61) 0.649
Children: Yes 1.71 (1.19, 2.45) 0.004
Education: Bachelor’s Degree or more 0.81 (0.59, 1.13) 0.214
Employment: 0.151
Full-time REF
Part-time/Self Employed 1.17 (0.78, 1.75)
Retired 0.62 (0.35, 1.09)
Unemployed/other 0.209 (0.51, 1.33)
Income: 0.048
0-40K REF
41-60K 1.17 (0.63, 2.18)
61-80K 1.43(0.74, 2.77)
81-100K 1.46 (0.71, 3.00)
101K or more 0.69 (0.37, 1.31)
Prefer not to answer 0.88 (0.47, 1.62)
Health Insurance: 0.839
Employer only REF
Private or Military only 1.20 (0.69, 2.06)
Government or None only 1.26 (0.67, 2.38)
Multiple or other 1.01 (0.59, 1.71)
Type of Treatment Facility: 0.050
University or Cancer Center REF
Hospital 0.66 (0.43, 1.00)
Community Center/Doctor’s Office/Other 0.62 (0.41, 0.92)
Time since diagnosis (yrs) 0.94 (0.90, 0.99) 0.010
Duration of Treatment (yrs) 1.09 (1.02, 1.15) 0.007
Mutually Exclusive Treatment Cat: <0.001

No Chemo

REF

Only Chemo or Chemo + either Surgery or Radiation

458 (2.93, 7.16)

Chemo + Surgery + Radiation

4.01 (2.75, 5.83)
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B: Multiple L ogistic Regression Model for High versusLow Number 1 of Emotional Concerns?

Odds Ratio (95% CI) p-value
AET 0.897
Never REF
Prior 1.10 (0.65, 1.85)
Current 1.07 (0.75, 1.52)
Age 0.97 (0.95, 0.99) <0.001
Race: White2 1.78 (1.09, 2.89) 0.021
Marital Status: Marital /Domestic Partner3 0.92(0.63, 1.35) 0.668
Children: Yes 1.38 (0.97,1.97) 0.072
Education: Bachelor’s Degree or more 1.14 (0.83, 1.56) 0.430
Employment: 0.525
Full-time REF
Part-time/Self Employed 1.28 (0.86, 1.90)
Retired 1.02 (0.59, 1.77)
Unemployed/other 1.30 (0.81, 2.09)
Income: 0.021
0-40K REF
41-60K 0.87 (0.48, 1.60)
61-80K 1.06 (0.55, 2.01)
81-100K 1.32 (0.64, 2.69)
101K or more 0.87 (0.46, 1.63)
Prefer not to answer 0.54 (0.29, 0.99)
Health Insurance: 0.563
Employer only REF
Private or Military only 0.76 (0.45, 1.28)
Government or None only 0.75 (0.41, 1.40)
Multiple or other 1.07 (0.64, 1.80)
Type of Treatment Facility: 0.634
University or Cancer Center REF
Hospital 0.88(0.58, 1.33)
Community Center/Doctor’s Office/Other 0.83 (0.56, 1.22)
Time since diagnosis (yrs) 0.93(0.89, 0.97) <0.001
Duration of Treatment (yrs) 1.08 (1.02, 1.15) 0.008
Mutually Exclusive Treatment Cat: 0.002

No Chemo

REF

Only Chemo or Chemo + either Surgery or Radiation

2.01 (1.31, 3.09)

Chemo + Surgery + Radiation

1.75 (1.2, 2.51)

1Low burden: < 3 and high burden = 3 concerns.
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Referent group: American Indian or Alaskan Native, Asian, Black or African American Native Hawaiian or Other Pacific Islander, Hispanic or

Latino, other, prefer not to answer.
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3. . .
Single, separated, divorced, widowed, prefer not to answer.

4 . .
All predictors were fit in one model.
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