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Abstract

Purpose: Older survivors of leukemia and lymphoma often experience long-term effects of 

chemotherapy. We described common concerns related to their cancer and treatment in older 

survivors of leukemia and non-Hogkin lymphoma (NHL) and assessed correlates of these 

concerns.

Methods: We utilized data from the Women’s Health Initiative (WHI) Life and Longevity After 

Cancer (LILAC) study that recruited post-menopausal women aged 50–79. Participants diagnosed 

with leukemia and NHL were included (n=420). They were asked about 14 areas of current 

concerns related to their cancer and treatment and to rate each from 0 (no concern) to 2 (major 

concern), with total scores ranging from 0–28. Linear regression was used to assess factors 

correlated with the concern score, and logistic regression for factors correlated with the three most 

common concerns.

Results: Mean age at assessment was 81 years (range 69–99); 72% reported at least one 

concern, and median concern score among these survivors was 3.5 (Q1-Q3 2–5). Factors 

significantly correlated with concern scores were sadness, pain, distress, higher prior symptom 

count, and loneliness (all p<0.05). Significant factors correlated with common concerns were 1) 

Fatigue/sleep: sadness/depression, distress, higher prior symptom count, greater loneliness, and 

worse physical functioning; 2) Physical functioning/activity: older age, public insurance, higher 

body mass index, pain, worse QoL, and higher treatment-related comorbidities; 3) Memory/

concentration: prior chemotherapy or radiation, worse QoL, higher prior symptom count, and 

greater loneliness (all p<0.05).

Conclusions and Implications for Cancer Surviors: Almost three-quarters of older 

survivors of leukemia and lymphoma reported at least one concern; a multifaceted intervention 

may be needed to address these concerns.

Keywords

Older cancer survivors; leukemia and lymphoma; women; common concerns

Introduction

Leukemia and non-Hodgkin lymphoma (NHL) are two of the most common hematologic 

malignancies [1]. With increasingly effective therapeutic options, more adults with leukemia 

and NHL are living longer. Five-year survival rates for all types of leukemia and lymphoma 

are 64% and 73%, respectively [2]. The diagnosis of acute leukemia is often sudden, and 

leukemia-directed treatments can be intense (e.g., inpatient chemotherapy with or without 

stem cell transplantation), while chronic leukemias often require prolonged therapy [3, 

4]. Prolonged and recurrent hospitalizations are common among patients with leukemia 

due to treatments and their associated complications (e.g., infections, bleeding) [5]. 

Similarly, treatments of NHL often result in hospitalizations [6], and survivors of NHL 

frequently experience long term and late effects of chemotherapy (e.g., secondary cancers, 
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cardiac problems) [7, 8]. Among older cancer survivors (age ≥65), these long-term health 

consequences may be worsened by aging-related conditions such as functional and cognitive 

impairments that are more common in cancer survivors than in individuals without a history 

of cancer [9].

The increase in number of older cancer survivors underscores the importance of 

understanding their physical and psychosocial concerns (e.g., functional decline, cognitive 

decline) [10]. Cancer survivors with concerns that are not adequately addressed are more 

likely to report greater levels of psychological distress than those whose concerns are 

addressed [11]. Prior studies often included survivors with solid tumors or a mixed cancer 

population that included hematologic malignancies but did not focus on the specific 

concerns of survivors with leukemia and NHL [12–17]. Of studies that focused on survivors 

of hematologic malignancies, most had small to moderate sample sizes (N=20–250) and 

focused on concerns within five years of treatment, or they did not focus on older adults 

[18, 19]. A better understanding of the physical and psychosocial concerns of older cancer 

survivors and identification of those who are more likely to have concerns may inform 

support systems and guide interventions to address them, thereby improving outcomes in 

older survivors of leukemia and NHL.

In this study, we aimed to describe common concerns in older survivors of leukemia and 

NHL and to assess demographic and clinical factors associated with these concerns.

Methods

Study Design, Setting, and Sample

This analysis utilized data from the Women’s Health Initiative (WHI) and Life and 

Longevity After Cancer (LILAC) studies. Full details of WHI and LILAC have previously 

been described [20–22]. Briefly, the WHI recruited post-menopausal women aged between 

50 and 79 years from 40 clinical sites (24 states and the District of Columbia) from 

1993 to 1998 into one or more randomized trials (WHI-Clinical Trials, n=68,132) or into 

an observational study (WHI-Observational Study, n=93,676). The studies were closed in 

2004–2005. Participants were subsequently invited to continue in WHI extension studies 

beyond 2005.

Starting in 2013, the LILAC study enrolled participants diagnosed with certain types 

of cancer (breast, endometrial, ovarian/fallopian tube/primary peritoneal, lung, colorectal, 

melanoma, NHL, and leukemia) during the WHI [23]. The LILAC survivorship cohort was 

developed to study cancer survivorship and issues pertinent to cancer survivors. Participants 

completed the baseline LILAC questionnaire and additional follow-up questionnaires at one 

(Form 370) and two years (Form 371) after LILAC enrollment. For the purpose of this 

analysis, we included participants who were 1) enrolled in the LILAC study and completed 

the baseline LILAC questionnaire (Form 340, 2013–2016); 2) had a diagnosis of leukemia 

or NHL after enrollment in WHI; 3) completed the Year 2 follow-up survey (Form 371); and 

4) completed at least half of the questions on current concerns (Form 371). All participants 

provided informed consent, and WHI was approved by the institutional review board at each 

participating institution.
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Dependent Variable

On the Year 2 follow-up survey, participants were asked about 14 areas of current concern 

related to their cancer and treatment and to rate each need from 0–2 [no concern or “I’m 

fine” (0), moderate concern or “I could use some help” (1), and major concern or “It’s a big 

problem for me” (2)]. These areas included bone health or falls, fatigue or sleep, emotional 

health, physical functioning or activity, memory or concentration, weight change or gain 

or loss, personal care (dressing, bathing, etc.), sexual functioning, shortness of breath or 

heart problems, coordinating care among healthcare providers, genetic counseling or testing, 

financial advice or assistance, numbers of tests to monitor your health, and end of life 

planning. These areas of concerns were selected because they are known to be prevalent 

in cancer survivors and are highlighted in the National Comprehensive Cancer Network 

guidelines [24, 25].

Measures

Demographic factors included age at the Year 2 follow-up survey (Form 371, i.e., age 

when they complete the questionnaire on current concern), race, marital status, education, 

and insurance status. Clinical factors included time since diagnosis and treatment received 

(chemotherapy, radiation, stem cell transplantation). We also included body mass index 

(BMI), number of comorbidities, sadness/depression, pain, anxiety, fatigue, depression, 

number of symptoms, activities of daily living, quality of life (QoL), social support, 

loneliness, social network size, and physical activity level, as outlined below:

Body mass index: This was calculated based on self-reported weight on the LILAC 

baseline questionnaire (Form 340) and most recent height (WHI Form 80).

Comorbidities: Participants self-reported 18 comorbidities (e.g., low blood counts, high 

blood pressure, kidney problems) on the LILAC baseline questionnaire (Form 340).

Sadness/depression: Participants were asked, “Do you feel sad or depressed?” on the 

LILAC Year 2 follow-up survey (Form 371).

Pain: Participants were asked to rate their pain at its worst in the last 24 hours from 0 (no 

pain) to 10 (pain as bad you can imagine) on the LILAC Year 2 follow-up survey (Form 

371). Presence of pain was categorized into yes (1–10) vs. no (0).

Anxiety, fatigue, and distress: Participants were asked to rate their overall level of 

anxiety, fatigue, and distress during the past week from 0 (none) to 10 (worst) on the 

LILAC Year 2 follow-up survey (Form 371). Anxiety, fatigue, and distress were individually 

categorized as yes (1–10) or no (0).

Symptoms: Participants were asked about the presence of 24 physical and psychological 

symptoms (e.g., abdominal/pelvic pain, constipation, shortness of breath, feeling anxious, 

trouble concentrating) on the LILAC Year 1 follow-up survey (Form 370). The number of 

symptoms was summed [26].
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Physical functioning: This was assessed using the 10-item RAND-36 physical 

functioning subscale (Form 151/155) at the closest time prior to completion of the Year 

2 follow-up survey [27]. Participants were asked if their health limited them in performing 

several activities (e.g., moderate activities, lifting or carrying groceries, walking certain 

distances). Response options for each activity were “no, not limited at all” (3 points), “yes, 

limited a little” (2 pounts), or “yes, limited a lot” (1 points). The scores were summed across 

all items and transformed to a 0–100 scale, with higher scores indicating greater physical 

functioning.

Global quality of life: Participants were asked “Overall, how would you rate your 

quality of life?” (Form 151/155). Response options ranged from 0 to 10, with higher scores 

indicating better QoL [28].

Social support: Participants were asked how often someone was available to take them 

to the doctor, have a good time with, hug them, prepare their meals, and understand their 

problems on the LILAC baseline questionnaire (Form 340) [29]. Response options included 

none of the time, a little of the time, some of the time, most of the time, and all of the time. 

Scores were transformed to 0–100, with higher scores indicating greater support.

Loneliness: Participants were asked on the LILAC baseline questionnaire (Form 340) how 

often they felt they lack of companionship, how often they felt left out, and how often 

they felt isolated from others (3-item Loneliness Scale from the University of California, 

Los Angeles) [30]. Response options were “often”, “some of the time”, “hardly ever (or 

never)”, or no answer. Responses of “often” received 1 point, “some of the time” 2 points, 

and “hardly ever (or never)” 3 points, with the responses across the three questions being 

summed to a scale of 3–9, with lower scores indicating more feelings of loneliness.

Social network size: Participants reported their number of children and first-degree 

relatives on enrollment to WHI (Form 32).

Physical activity level: Participants reported the frequency (days per week) and duration 

(minutes) of mild, moderate, and strenuous recreational physical activity (Form 340). 

Physical activity summarized as energy expenditure was calculated as the product of 

metabolic equivalents (METs) of task intensity values for each physical activity [31] 

multiplied by the hours per week of reported participation (MET-h/week) [32].

Statistical Analyses

We used descriptive statistics to characterize the distribution of the demographic and 

clinical characteristics of the study sample. For the dependent variable, we described 

percentages of participants reporting no (0), moderate (1), and major concerns (2) for each 

of the 14 individual concerns. We compared differences in the demographic and clinical 

characteristics between those with any concerns in the 14 areas vs. no concerns. Categorical 

variables were tested using Fisher’s exact test, and continuous variables were tested using 

two-sample t-tests or Wilcoxon rank-sum tests depending on whether the distributions were 
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normal or skewed. Normality of continuous variables was tested using the Kolmogorov-

Smirnov test.

For multiple linear regression, we evaluated factors associated with the concern score. 

Summary concern scores were generated that ranged from 0–28, with higher scores 

indicating greater concerns. For participants with missing responses to concern questions, 

scores were pro-rated and scaled such that all participants were on the 0–28 scoring 

range. Participants with missing responses to more than half of the concern questions were 

excluded from the study. We used a backwards selection model and included potential 

variables that were significant at p<0.20 on bivariate analyses. Variables were removed 

during selection until all variables were significant at p<0.10. We included time from 

diagnosis in all models regardless of significance.

Because factors associated with overall and individual concerns may be different, we 

generated a separate multvariable logistic regression for the three most common concerns. 

Steps in generating the final models were similar to the above. We removed variables 

that were similar to the dependent variables (e.g., physical functioning was not included 

in the model for concern in physical functioning or activity). All p-values were from 

two-sided tests, and the results were considered statistically significant if p<0.05. As this 

was an exploratory analysis, correction for multiple testing was not performed. All statistical 

analyses were performed using SAS version 9.4 (SAS Institute, Inc., Cary, NC).

Results

Demographics

As reported previously, there were 161,808 participants in the WHI, and 30,306 had incident 

cancers.[23] Of these, 20,784 had one of the eight designated cancers in LILAC and 

9,934 were eligible to participate in LILAC. A total of 7,760 participants consented to 

the LILAC study, and 7,650 completed the baseline LILAC questionnaire. After excluding 

those without leukemia or NHL (N=5,203) and those who did not respond to at least half of 

the current concern questions (N=13), our sample included a total of 420 participants.

Mean age at completion of the questionnaire on current concern was 80.2 (SD 5.5, range 

69–99); 49% (204/420) and 14% (57/420) were aged 70–79 and ≥80 years, respectively 

(Table 1). The majority were White (397/420; 95%). Over half were married (206/420; 

52%), and 40% (157/420) had attended post-graduate or professional school. The two 

most common types of lymphoma were chronic lymphocytic leukemia/small lymphocytic 

lymphoma (116/420; 28%) and diffuse large B-cell lymphoma (89/420; 22%). Median time 

since diagnosis was 8.8 years (range 2.5–20.8); 29%, 36%, and 36% were 2–5 years, 6–10 

years, and ≥11 years, respectively. Figure 1 shows the distribution of time since diagnosis. 

In terms of treatment, 62% had received chemotherapy, 21% had received radiation, and 1% 

had received a stem cell transplantation.

Current concerns

Approximately 72% (303/420) reported at least one concern, with 13%, 14%, and 45% 

reporting 1, 2, and ≥3 concerns respectively. Table 2 shows the percentages of participants 
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with no, moderate, and major concerns in the various areas. The most common concerns 

were fatigue or sleep (moderate or major concern: 41%; 170/415), physical functioning 

or activity (41%; 169/416), memory or concentration (34%; 129/413), bone health or falls 

(30%; 122/414), and shortness of breath or heart problems (26%; 106/413) (Figure 2).

The median concern score in the whole sample was 2.1 (Q1-Q3, 0–5; N=420), and 3.5 

(Q1-Q3, 2–6; N=303) among those who reported any concern.

Correlates of common concerns

Factors significantly correlated with higher concern scores were greater sadness/depression 

[β=0.68; 95% Confidence Interval (CI) 1.00, 2.35], greater pain (β=0.60; 95% CI 0.06, 

1.14), greater distress (β=0.64; 95% CI 0.06, 1.22), and higher prior symptom count 

(β=0.07; 95% CI 0.01, 0.04), as well as greater loneliness (β=−0.46; 95% CI −0.65, −0.27), 

worse QoL (β=−0.34; 95% CI −0.52, −0.16), and lower physical functioning (β=−0.37; 95% 

CI −0.48, −0.27) (Table 3).

On multivariable logistic regression, factors correlated with moderate or major concerns 

relating to fatigue or sleep were the following: Any sadness/depression [Odds ratio 

(OR)=2.57; 95% CI 1.40–4.72), any distress (OR=1.84; 95% CI 1.07–3.17), higher prior 

symptom count (1 unit increase; OR=1.11; 95% CI 1.05–1.18), greater loneliness (1-point 

improvement in loneliness; OR=0.83, 95% CI 0.70–0.99), and worse physical functioning 

(10-point improvement in functioning; OR=0.87; 95% CI 0.80–0.95) (Table 4).

Factors correlated with moderate or major concerns relating to physical functioning 

and memory or concentration are shown in Tables 5 and 6, respectively. For physical 

functioning, these factors included older age, public insurance type (vs. private or 

combination insurance), higher BMI, presence of pain, worse QoL, and higher number 

of treatment-related comorbidities (Table 5). For memory or concentration, these factors 

included prior receipt of chemotherapy or radiation, worse QoL, higher prior symptom 

count, and greater loneliness (Table 6).

Discussion

In a cohort of older survivors of leukemia and NHL, almost three-quarters reported some 

concerns, with the most prevalent being fatigue or sleep, physical functioning or activity, and 

memory or concentration (34–41%). Common correlates of overall and prevalent concerns 

included worse psychological health (e.g., sadness, distress), physical symptoms (e.g., pain, 

greater symptom count, worse physical functioning), worse QoL, and greater loneliness. 

Older age, public insurance type, higher BMI, and higher number of comorbidities were 

correlated with concern about physical functioning. Prior receipt of chemotherapy or 

radiation was correlated with concern about memory or concentration. Time since diagnosis 

was not a correlate of concerns.

Our finding that older survivors of leukemia and NHL had a substantial prevalence of 

concerns, with over 40% reporting concerns in at least three areas, is consistent with 

prior studies of survivors of hematologic malignancies, demonstrating multiple unmet 
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needs up to almost six years from completion of treatment [33–35]. For example, in a 

cross-sectional survey of 477 leukemia and lymphoma survivors who were up to 48 months 

from completion of treatment, 41% reported at least one unmet need and at least one in 

four survivors had an unmet need in eight areas [34]. However, a key distinction of our 

study from prior work was its focus on an older population. The mean age of leukemia 

and lymphoma survivors in existing studies assessing unmet needs has ranged from 50 

to 58 years [33–35], while the mean age of survivors in this analysis was 81 years. This 

substantial difference in age may account for the differences we observed in unmet needs 

compared to existing studies of younger cancer survivors. While concerns related to fatigue, 

physical functioning, and memory issues were most prevalent in our study, emotional 

concerns, care coordination, sexual issues, employment, and child care needs were more 

frequently reported in younger survivors (note that child care and employment were not 

included in our concern questionnaire given its focus on an older population) [33–35]. Our 

findings illustrate that the concerns and unmet needs of older survivors are distinct from 

those of younger populations. Understanding the concerns of older leukemia and lymphoma 

survivors as elucidated by our study is a critical step to ensure that survivorship interventions 

are appropriately targeted for this population.

We identified several correlates of concerns in this cohort of older survivors with leukemia 

and NHL, including worse psychological health (e.g., sadness, distress), physical symptoms 

(e.g., pain, physical functioning, symptom count), and worse QoL. These multilevel 

associations have previously been reported [36–38]. For example, a systematic review 

of 26 studies found that worse psychological health, symptoms, and QoL, among other 

demographic and clinical factors, were strongly associated with greater unmet needs among 

post-treatment cancer survivors [38]. These multilevel correlates demonstrate the need for a 

comprehensive, multidisplinary approach to the lingering concerns of older cancer survivors. 

Older age, public insurance type, higher BMI, and higher number of comorbidities were 

correlated with concerns in physical functioning, which has been observed previously as 

well. [39]. These findings may be explained by age-related physical changes including 

increased risk of comorbidities (not controlled in our study) and physical impairment from 

cancer treatments, all of which are associated with reduced physical functioning [40, 41]. 

Insurance type may also be a proxy for older age, as the public insurance was Medicare 

among the majority of our sample. It is important to understand the extent to which cancer 

exacerbates existing health conditions and/or creates new health conditions in older adults. 

Future prospective studies that examine the trajectory of decline in physical functioning in 

younger and older survivors over time are needed to disentangle the effects of cancer and 

aging [42].

Prior receipt of chemotherapy or radiation was correlated with concern about memory 

or concentration [43, 44]. Chemotherapy-related cognitive impairment (CRCI) consists of 

problems in memory, attention, concentration, and executive functioning associated with 

chemotherapy treatment in individuals with cancer [45]. Although research in this area is 

still emerging, it has been shown that a subset of individuals with hematologic malignancy 

experience CRCI [46, 47]. In addition, combined chemotherapy and central nervous system-

directed radiation treatments have been shown to cause frequent and serious neurological 

damage. Cognitive assessments should be considered throughout the cancer treatment 
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process, particularly during therapeutic protocols using radiotherapy and chemotherapy as 

well as in post-treatment survivorship visits [48]. In addition, the inclusion of cognitive 

screenings and endpoints in clinical trials is needed to expand our understanding and 

approach to cognitive dysfunction related to age and/or cancer therapies in older survivors 

with leukemia and NHL.

We identified a novel correlate of concern: greater loneliness. In addition to physical 

and psychological health, the social environment plays an important role in aging [49]. 

Loneliness refers to a subjective assessment that social relationships are lacking [50]. 

Loneliness is known to be associated with several negative outcomes such as worse 

psychological health, low self-ratings of health, and reduced survival in older adults [51–53]. 

Older adults are especially vulnerable to social loneliness due to various reasons such as loss 

of family members and friends, limited mobility due to development of comorbidities, and 

hearing loss. Clearly, better studies of loneliness in older survivors of leukemia and NHL are 

needed, examining the effects of loneliness on outcomes as well as uptake and adherence to 

interventions to address loneliness and other concerns.

Our study demonstrated that demographic, psychological, physical, and clinical factors 

that may be associated with an older cancer survivor’s lingering concerns should be 

assessed by healthcare providers. One strategy to measure and address these multifaceted 

correlates is through the use of a comprehensive geriatric assessment (CGA), which is 

an in-depth, multidimensional evaluation of an individual’s health used to identify issues 

that are potentially treatable to improve outcomes [54, 55]. CGA results can help elicit a 

multidisciplinary management approach to address these persistent concerns among older 

survivors of leukemia and NHL. CGA addresses social support and can guide strategies and 

interventions (e.g., peer support, support group, increased family involvement) to reduce 

social loneliness [56, 57]. Using CGA to guide survivorship care is currently being tested 

among older survivors of solid tumors (ClinicalTrials.gov Identifier: NCT05006482).

Our study has several limitations. First, it is important to acknowledge survivorship bias in 

the sample, and as such our findings may be most relevant to longer term older survivors of 

hematologic malignancies. Second, our sample consists of women only, and most of them 

were White and had at least some college education, thereby limiting the generalizability 

of our findings. Third, while we included leukemia and NHL survivors, <5% had acute 

leukemia. This subgroup is associated with short term suvival and likely has more concerns 

related to uncertainty and end-of life, although a prior study identified psychological 

health and physical symptoms as two prevalent concerns [35, 58–60]. Finally, correlates 

of concerns were either collected at the same time or prior to the questionnaires on concerns 

being complete, therefore causation cannot be established.

In conclusion, we found that almost three-quarters of older survivors of leukemia and 

lymphoma reported at least one concern. Prevalent concerns included fatigue or sleep, 

physical functioning or activity, and memory or concentration. Common correlates of overall 

and prevalent concerns included worse psychological health, physical symtoms, quality of 

life, and loneliness. A multifaceted and multicomponent intervention may be important in 
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addressing common concerns in older cancer survivors in order to improve their QoL and 

survivorship experience.
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Figure 1: 
Distribution of time since leukemia or lymphoma diagnosis
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Figure 2: 
Percentages of leukemia and lymphoma survivors with unmet needs in the individual areas
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Table 1:

Demographic and clinical characteristics of the study sample

Variable No concern (N=117) Any concern (N=303) Total (N=420) P-value

Age at completion of form 371, mean (SD) 80.2 (5.5) 81.4 (5.8) 81.8 (5.7) 0.06

Age group in years, n (%) 0.68

 <75 17 (14.5) 39 (12.9) 56 (13.3)

 75–79 36 (30.8) 81 (26.7) 117 (27.9)

 80–84 36 (30.8) 92 (30.4) 128 (30.5)

 85–89 19 (16.2) 68 (22.4) 87 (20.7)

≥90 9 (7.7) 23 (7.6) 32 (7.6)

Race and ethnicity, n (%) 0.52

 White 108 (92.3) 289 (95.4) 397 (94.5)

 Black 5 (4.3) 8 (2.6) 13 (3.1)

 Asian/Pacific Islander 3 (2.6) 3 (1.0) 6 (1.4)

 Hispanic/Latino 1 (0.9) 2 (0.7) 3 (0.7)

 Other 0 (0) 1 (0.3) 1 (0.2)

Marital status, n (%) 0.31

 Married/Living as married 64 (59.3) 142 (49.7) 206 (52.3)

 Widowed 28 (25.9) 99 (34.6) 127 (32.2)

 Divorced/Separated 12 (11.1) 36 (12.6) 48 (12.2)

 Single/Never married 4 (3.7) 9 (3.2) 13 (3.3)

Education, n (%) 0.09

 ≤High school graduate 11 (9.5) 54 (17.9) 65 (15.6)

 Some college/college graduate 60 (51.7) 136 (45.0) 196 (46.9)

 Post-graduate/Professional school 45 (38.8) 112 (37.1) 157 (37.6)

Insurance, n (%) 0.24

 Both public and private 46 (50.6) 109 (43.4) 155 (45.3)

 Private 9 (9.9) 18 (7.2) 27 (7.9)

 Public 36 (39.6) 124 (49.4) 160 (46.8)

Years since diagnosis, median [Q1-Q3] 8.7 [5.5–13.4] 8.8 [5.7–12.9] 8.8 [5.6–13] 0.92

Years since diagnosis, n (%) 0.81

 2 to 5 years 35 (29.9) 85 (28.1) 120 (28.6)

 6 to 10 years 39 (33.3) 111 (36.6) 150 (35.7)

 ≥11 years 43 (36.8) 107 (35.3) 150 (35.7)

Type of treatment received, n (%)

 Chemotherapy 60 (51.3) 199 (65.7) 259 (61.7) 0.007

 Radiation 19 (16.2) 67 (22.1) 86 (20.5) 0.22

 Stem cell transplantation 0 (0) 3 (1.0) 3 (0.7) 0.56

Number of treatment-related comorbidities, median [Q1-Q3] 1 [0–2] 2 [0–4] 1 [0–3] <0.001

BMI, mean (SD) 25.0 (4.4) 25.7 (4.7) 25.5 (4.6) 0.20
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Variable No concern (N=117) Any concern (N=303) Total (N=420) P-value

Sadness or depression, n (%) 4 (3.5) 70 (23.3) 74 (17.8) <0.001

Pain, n (%) 38 (34.6) 180 (61.0) 218 (53.8) <0.001

Anxiety, n (%) 71 (67.1) 239 (80.5) 310 (75.2) <0.001

Fatigue, n (%) 91 (79.1) 279 (93.9) 370 (89.8) <0.001

Distress, n (%) 55 (47.4) 214 (72.8) 269 (65.6) <0.001

Total number of symptoms, median [Q1-Q3] 5 [2.5–8] 9 [7–12] 8 [5–11] <0.001

Physical Functioning, mean (SD) 90 [75–95] 60 [35–80] 75 [45–90] <0.001

Quality of life, mean (SD) 9 [8–10] 8 [6–8] 8 [7–9] <0.001

Social support score, median [Q1-Q3] 95 [75–100] 80 [62.5–95] 82.5 [65–100] <0.001

Loneliness score, median [Q1-Q3] 9 [9–9] 9 [7.5–9] 9 [8–9] <0.001

Social network size at WHI enrollment, median [Q1-Q3] 5 [4–7] 5 [4–7] 5 [4–7] 0.80

Physical activity level, MET-h/week, median [Q1-Q3] 13.6 [4.3–28.6] 6.7 [1.0–16.5] 8.6 [1.6–19.3] <0.001

a
Ranged from 0–28; the scores were pro-rated among those who had missing responses
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Table 2:

Individual concerns

Types of concern (N=420)* No concern, n (%) Moderate concern, n (%) Major concern, n (%)

Bone health or falls 292 (70.5) 104 (25.1) 18 (4.4)

Fatigue or sleep 245 (59.0) 132 (31.8) 38 (9.2)

Emotional health 330 (79.7) 80 (19.3) 4 (1.0)

Physical functioning or activity 247 (59.4) 137 (32.9) 32 (7.7)

Memory or concentration 274 (66.3) 121 (29.3) 18 (4.4)

Weight changes 328 (78.9) 80 (19.2) 8 (1.9)

Personal care 385 (93.0) 23 (5.6) 6 (1.5)

Sexual functioning 334 (92.8) 18 (5.0) 8 (2.2)

Shortness of breath/heart problems 303 (74.1) 89 (21.8) 17 (4.2)

Coordinating care between health care providers 360 (87.8) 41 (10.0) 9 (2.2)

Genetic counseling or testing 373 (95.6) 15 (3.9) 2 (0.5)

Financial advice or assistance 368 (90.6) 32 (7.9) 6 (1.5)

Number of tests to monitor their health 368 (90.9) 35 (8.6) 2 (0.5)

End of life planning 365 (89.0) 41 (10.0) 4 (1.0)

*
Totals for each concern may not sum to n=420 due to non-response
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Table 3:

Multivariable linear regression evaluating factors associated with concern score (0–28 scale)

Variable Multivariable analyses β (95% CI) P-value

Time from diagnosis to form 371 (1-year increase) −0.03 (−0.09 to 0.02) 0.20

Chemotherapy treatment 0.06

 No chemotherapy Reference

 Chemotherapy 0.68 (0.19 to 1.18)

Sadness or depression (0–10 scale) <0.001

 0 Reference

 >0 1.67 (1.00 to 2.35)

Pain (0–10 scale) 0.03

 0 Reference

 >0 0.60 (0.06 to 1.14)

Distress (0–10 scale) 0.03

 0 Reference

 >0 0.64 (0.06 to 1.22)

Quality of life (1 point increase) −0.34 (−0.52 to −0.16) <0.001

Total number of symptoms (1-unit increase) 0.07 (0.01 to 0.14) 0.03

Loneliness score (1-point increase) −0.46 (−0.65 to −0.27) <0.001

Physical Functioning (10-point increase) −0.37 (−0.48 to −0.27) <0.001
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Table 4:

Multivariable logistic regression evaluating factors correlated with moderate/major concerns relating to 

fatigue.

Variable Odds ratio (95% CI) P-value

Time from diagnosis to form 371 (1-year increase) 0.97 (0.92–1.02) 0.18

Sadness or depression (0–10 scale) 0.002

 0 Reference

 >0 2.57 (1.40–4.72)

Pain (0–10 scale) 0.06

 0 Reference

 >0 1.50 (0.97–2.59)

Distress (0–10 scale) 0.03

 0 Reference

 >0 1.84 (1.07–3.17)

Total number of symptoms (1-unit increase) 1.11 (1.05–1.18) <0.001

Loneliness score (1-point increase) 0.83 (0.70–0.99) 0.04

Physical Functioning (10-point increase) 0.87 (0.80–0.95) 0.002
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Table 5:

Multivariable logistic regression evaluating factors correlated with moderate/major concerns relating to 

physical function.

Variable Odds ratio (95% CI) P-value

Time from diagnosis to form 371 (1-year increase) 0.95 (0.90–1.01) 0.08

Age at form 371 (1-year increase) 1.08 (1.03–1.13) 0.001

Insurance type 0.007

 Public (Medicare/Medicaid) 1.95 (1.20–3.18)

 Private or combination public/private Reference

BMI (1 kg/m2 increase) 1.06 (1.01–1.12) 0.03

Pain (0–10 scale) <0.001

 0 Reference

 >0 2.94 (1.79–4.82)

Fatigue (0–10 scale) 0.06

 0 Reference

 >0 2.93 (0.95–9.04)

Quality of life (1-point increase) 0.59 (0.50–0.70) <0.001

Number of treatment-related comorbidities (1-unit increase) 1.17 (1.07–1.29) 0.001
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Table 6:

Multivariable logistic regression evaluating factors correlated with moderate/major concerns relating to 

memory or concentration.

Variable Odds ratio (95% CI) P-value

Time from diagnosis to form 371 (1-year increase) 1.01 (0.96–1.06) 0.70

Chemotherapy ever <0.001

 Yes 2.45 (1.48–4.06)

 No Reference

Radiation ever 0.003

 Yes 2.31 (1.32–4.04)

 No Reference

Quality of life (1-point increase) 0.74 (0.64–0.86) <0.001

Total number of symptoms (1-unit increase) 1.10 (1.04–1.17) 0.001

Loneliness score (1-point increase) 0.70 (0.58–0.83) <0.001
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