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Abstract

Purpose: Breast cancer survivors experience physical and psychosocial concerns following 

active curative-intent treatment. Survivors’ complex needs are often reviewed at survivorship 
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care planning visits (SCP visits). However, little is known about the post-treatment concerns and 

resource needs addressed within the context of SCP visits.

Methods: Using discretely collected electronic health record data, we examined characteristics, 

concerns, and acceptance of education materials and/or referrals among Stage 0–3 breast cancer 

survivors seen for SCP visits.

Results: Most survivors reported concerns related to activity (n = 739; 72.7%) and nutrition (n 

= 677; 66.6%). Survivors of color were more likely to report concerns related to pain/swelling 

(odds ratio [OR], 4.4; 95% CI, 1.7–11.4) and employment/insurance (2.8; 1.4–5.7) compared to 

Whites. More than half accepted materials or referrals for concerns related to nutrition, activity/

pain, substance use, sexual health, mood, and sleep (padj-value < 0.05). However, not all reported 

concerns led to acceptance of materials or referrals.

Conclusion: Survivors seen for SCP visits report a wide range of concerns at the end of active 

curative-intent treatment but may not necessarily accept materials or referrals for their concerns 

within the context of these visits. Our findings highlight the importance of exercise, physical 

rehabilitation, and nutrition interventions for survivors following active curative-intent treatment. 

Further study is needed to elucidate the reasons for acceptance vs. non-acceptance of resources 

addressing reported concerns.
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INTRODUCTION

Over 3.5 million Americans are breast cancer survivors—the largest group of survivors 

in the U.S. [1]. The 5-year survival rate is nearly 90% after curative-intent treatment 

and continues to rise steadily. With improved long-term survival in this population, the 

management of physical and psychosocial side effects as a result of cancer and cancer 

therapies (e.g. chemotherapy, endocrine therapy, radiation, surgery) remains a challenge 

[2]. Post-treatment symptoms include, but are not limited to, fatigue, pain, lymphedema, 

hot flashes, sexual dysfunction, infertility, body image concerns, sleep disorders, cognitive 

impairment, and depression [2]. Additional concerns, such as loss of employment, under- 

or uninsurance, and financial toxicity are mediated by demographics and treatment factors 

[3–5]. Management of these sequelae requires comprehensive, coordinated follow-up care 

across multiple providers [2].

This complex mix of health and social needs are addressed in the context of survivorship 

care planning visits (SCP visits) following active curative-intent treatment [6]. SCP visits 

are intended to facilitate each survivor’s transition from active- to post-treatment care by 

assessing specific concerns and providing resources, such as information or referrals for 

services, to address reported concerns. SCP visits may serve a vital role in the survivorship 

care pathway, as they have the potential to provide personalized continuity of care beyond 

treatment and improve quality of long-term survival. A study of early-stage breast cancer 

survivors found that survivors who attended SCP visits perceived their concerns in various 
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categories, including long-term side effects and practical concerns (e.g. work, finances, 

household activities), to be addressed more adequately than non-attendees [7]. However, 

the impacts of SCP visits on adequately identifying and addressing specific concerns, 

such as those related to activity, pain, sexual health, or employment/insurance, following 

curative-intent treatment are not well understood [8, 9]. Previous studies suggest gaps 

in post-treatment follow-up care, with breast cancer survivors reporting unmet needs for 

resources on persistent treatment side effects, emotional distress, and lifestyle changes [10–

18].

Overall, breast cancer survivors at the end of or following curative-intent treatment may be 

unprepared for lingering effects of treatment [10, 14–17]. Survivors have reported that they 

did not receive information to fully understand the physical effects of therapy [10–12, 15, 

17, 19]. A survey-based study of women several months after a breast cancer diagnosis 

found that nearly one-third reported not being provided with adequate information on 

available sources of support following diagnosis and treatment [13]. Information related 

to changes in body image, nutrition, risk for other malignancies, physical impairment, 

activity limitations, and hormonal treatment effects may be widely requested by survivors 

[10, 11, 18, 19]. Paradoxically, rates of referrals to and utilization of resources are low 

despite high symptom burden [13, 20]. Such findings might be explained by lack of desire 

for supportive services, limited knowledge about availability of services, and/or financial 

barriers to specialty care. A descriptive interview survey of breast cancer survivors who 

completed active treatment found that follow-up care tended to overlook survivors’ physical 

and psychosocial concerns [21]. Thirty-eight percent of survivors did not feel comfortable 

discussing informational needs with their providers and 46% reported unmet informational 

needs and unanswered questions pertaining to a variety of topics, including management of 

treatment-induced side effects, cancer risk to children, and dietary habits.

Little is known about breast cancer survivors’ need for and acceptance of resources—

whether information (e.g. education materials) or referrals for services—at the end of 

treatment, particularly in the context of SCP visits [9, 11]. Using electronic health record 

(EHR) data collected discretely at standardized SCP visits, we conducted a retrospective 

analysis to examine the frequency and patterns of concerns reported by curatively treated 

survivors diagnosed with breast cancer, as well as their acceptance of survivorship materials 

and/or referrals.

METHODS

Setting and Population.

A retrospective study was conducted at the University of Wisconsin Carbone Cancer Center 

(UWCCC). The UWCCC’s EHR vendor is Epic (Epic Systems; Verona, WI, USA). We 

identified 4,180 breast cancer survivors, irrespective of stage, from our EHR-based cancer 

registry who were seen for at least one visit at the UWCCC between January 2016 to 

January 2020 (Supplement 1). Only Stage 0–3 survivors who were seen for a SCP visit as 

standard-of-care were included in the analysis (n = 1,132, 27.1%). We excluded survivors 

who had a survivorship care plan provided by treating providers within the context of routine 

follow-up visits (n = 562, 13.4%) or had SCP visits at the end of treatments other than 
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radiation therapy (n = 116, 2.8%), such as surgery only, given differing workflows that did 

not include routine referral. This study was exempted from review by the University of 

Wisconsin Institutional Review Board.

SCP visit Workflow.

Roughly 4 weeks after completing active treatment, survivors are seen for standardized SCP 

visits. Each visit focuses on assessing and managing post-treatment concerns and outlining 

follow-up care [6]. On arrival for the visit, each survivor completes a two-page, 10-item 

questionnaire. This questionnaire was developed at the UWCCC, based on recommended 

survivorship topics to assess for survivors’ post-treatment concerns and resource needs 

(Supplement 2) [6]. At the visit, an advanced practice provider (APP) reviews the 

questionnaire and an individualized survivorship care plan with each survivor. The APP 

documents each survivor’s concerns and acceptance of education materials or referral into 

an EHR templated documentation form to capture data about the concern and the action 

taken regarding that concern discretely. Data capture is guided by a survivor’s response to 

the questionnaire informed by discussion between the survivor and APP. For each concern 

(e.g. “I have swelling”), the APP documents regarding the concern whether: 1) discussion 

was held, 2) the survivorship care plan section was reviewed, 3) materials in the form of 

survivorship patient education booklet was provided, and/or 4) a referral (e.g. lymphedema 

specialist) was accepted. While the APPs address other concerns raised by survivors in the 

context of this visit, only the concerns/actions represented by the questionnaire/flowsheets 

can be discretely captured. All materials and referrals were standardized over time, and the 

same APPs have provided care planning visits since 2015; regular (2–4/yr) meetings are 

conducted with the APPs and the Survivorship Program Director. Our survivorship care plan 

preparation and delivery processes are described elsewhere [6].

Variables.

Discrete data regarding demographics, clinical characteristics, concerns, and acceptance of 

materials or referrals were extracted from our EHR (Supplement 1). Rural-Urban Continuum 

codes were generated using zip codes [22]. Survivor-specific concerns reported at the SCP 

visit were also extracted from the EHR, including activity, employment/insurance, endocrine 

therapy, genetics, memory/concentration, mood, nutrition, pain/swelling, pregnancy, primary 

care, sexual health, sleep, and substance use. Acceptance of materials or referrals 

to services related to activity/pain/swelling, employment/insurance, endocrine therapy, 

genetics, memory/concentration, mood, nutrition, pregnancy, primary care, sexual health, 

sleep, and substance use were likewise extracted (data captured as an aggregate by the 

flowsheet is indicated as follows “concern/concern”). Discrete data for acceptance of 

materials for employment/insurance, endocrine therapy, genetics, pregnancy, and primary 

care, as well as acceptance of referrals for memory/concentration, sleep, and substance 

use were not available options for survivors during the 2016–2020 study period, as other 

pathways were standard-of-care (e.g. endocrine therapy concerns were messaged to the 

treating oncologist). Acceptance of materials and referrals are defined by selection on the 

flowsheet. For example, the survivor might indicate “I want to lose weight” and “I want 

information” and “I want a referral” with regards to nutrition on the questionnaire; APP 

selects “lose weight,” “written materials” and “referred to dietician” on the flowsheet (see 
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also Supplement 2). All variables describe the survivor, cancer diagnosis, concerns and/or 

materials/referrals at the time of initial SCP visit.

Data Analysis.

Descriptive statistics were conducted to examine survivor characteristics, concerns, and 

acceptance of materials and/or referrals. We assessed for the likelihood of reporting 

a concern given a survivor’s characteristics, including age, stage, race, type of health 

insurance, and receipt of chemotherapy, using a logistic regression model. A one-sided z-test 

was also performed to evaluate whether at least half of the patients who reported a concern 

accepted materials only, referral only, and materials or referral. A padj-value (p-value 

corrected for false discovery rate) of 0.05 was considered statistically significant. These 

analyses were conducted using R Software 4.0.1 (R Foundation for Statistical Computing; 

Vienna, AUT).

RESULTS

Characteristics.

Stage 0–3 breast cancer survivors (n = 1,016) were seen for at least one SCP visit. Most 

survivors were middle-aged (mean, 58 years; range, 22–88), female (n = 1,014; 99.8%), 

Non-Hispanic (n = 985; 96.9%), White (n = 962; 94.7%) and resided in urban areas (n = 

826; 81.3%). All survivors received surgery and radiation (n = 1,016; 100%), more than a 

third received chemotherapy (n = 354; 34.8%), and nearly three-quarters received endocrine 

therapy (n = 718; 70.7%) (Table 1).

Reported Concerns.

Nearly all survivors reported at least one concern (n = 975; 96.0%). Most commonly 

reported concerns were related to activity (n = 739; 72.7%), such as fatigue (n = 519; 

51.1%) and desire to increase physical activity (n = 473; 46.6%) (Table 2). About two-thirds 

reported concerns related to nutrition (n = 677; 66.6%), with most reporting a desire to 

lose weight (n = 601; 59.2%). Other common concerns included pain (n = 492; 48.4%) 

and numbness/tingling (n = 222; 21.9%). Pregnancy- or primary care-related concerns were 

the least common (n = 31; 3.1% and n = 13; 1.3%). Stage was a significant predictor 

for the likelihood of reporting a concern related to endocrine therapy, pain/swelling, 

mood, sleep, sexual health, and memory/concentration. Survivors with Stage I, Stage II, 

and Stage III breast cancer were 5.1 (95% CI, 1.6–17.0), 5.6 (1.6–19.4), and 12.3 times 

(3.2–47.8), more likely to report an endocrine therapy-related concern, respectively, than 

Stage 0 survivors. A year decrease in age at diagnosis was also associated with increased 

odds of reporting a concern related to endocrine therapy (odds ratio [OR], 1.02; 95% CI, 

1.01–1.03), nutrition (1.02; 1.01–1.03), mood (1.02; 1.01–1.03), sleep (1.02; 1.01–1.03), 

sexual health (1.04; 1.03–1.06), memory/concentration (1.03; 1.02–1.04), and employment/

insurance (1.02; 1.00–1.05). Survivors who received chemotherapy were more likely to 

report a concern related to activity (1.5; 1.1–2.0), pain/swelling (2.5; 1.8–3.3), nutrition (1.4; 

1.1–1.9), and employment/insurance (2.3; 1.5–3.4). Survivors of color were also more likely 

to report a concern related to pain/swelling (4.4; 1.7–11.4) and employment/insurance (2.8; 

1.4–5.7) than Whites.
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Acceptance of Resources.

Overall, more than half accepted materials or referrals for concerns related to nutrition (n 

= 669/677; 98.8%), activity/pain (n = 842/854; 98.6%), substance use (n = 50/54; 92.6%), 

sexual health (n = 255/366; 69.7%), mood (n = 211/324; 65.1%), and sleep (n = 240/426; 

56.3%) (padj-value < 0.05). (Table 3). Acceptance of materials was most common among 

survivors who reported concerns related to nutrition (n = 669/677; 98.8%) and activity/pain 

(n = 842/854; 98.6%). Acceptance of referrals was much fewer in number, with most related 

to primary care (n = 8/13; 61.5%) and genetics (n = 6/15; 40.0%). Some predictors, namely 

race and stage, were associated with increased likelihood of accepting materials or referrals 

for reported concerns. Survivors of color were 4.2 times more likely to accept materials 

or referrals than Whites for concerns related to employment/insurance (95% CI, 1.1, 15.9). 

Survivors with Stage III breast cancer were 6.3 times more likely to accept materials or 

referrals for concerns related to memory/concentration than those with Stage 0 breast cancer 

(1.0, 38.1).

DISCUSSION

Few studies have examined concerns and resource needs of breast cancer survivors at 

the end of active curative-intent treatment, particularly in the context of SCP visits [9, 

11]. Our retrospective analysis uniquely captures the specific resource needs of a large 

cohort of routinely referred breast cancer survivors seen for SCP visits. Similar to the 

literature, our survivors reported a wide range of physical and psychosocial concerns, with 

most reporting activity (e.g. fatigue) and nutrition-related (e.g. weight loss) concerns [2, 

10, 11]. Another survey-based study, which evaluated early stage breast cancer survivors 

seen for SCP visits, found hot flashes, night sweats, and numbness/tingling to be the most 

commonly reported concerns [23]. Survey differences may explain the discrepancy between 

our findings and those of this study. We also found that most survivors sought materials 

related to activity/pain and nutrition, a finding similar to existing literature [24]. Similar to 

other studies, we found that demographics and clinical contexts, such as age, race, stage, and 

treatment, impact whether survivors report certain concerns [19, 25]. These findings suggest 

the importance of taking into account sociocultural and economic factors in improving 

survivors’ post-treatment quality of life, as was supported by a study on Spanish-speaking 

Latina breast cancer survivors [19].

Assessments of whether survivor-reported concerns lead to acceptance of materials or 

resources, as well as referrals are few in literature. With a growing emphasis on 

comprehensive and personalized cancer care, an understanding of survivor preferences 

is increasingly important in order to provide resources that effectively meet survivors’ 

specific needs while taking into account their personal circumstances. Our research uniquely 

highlights that survivors of color were more likely to accept materials or referrals for 

reported concerns related to employment/insurance. This finding contrasts with several 

studies in a systematic review of breast cancer survivors of color, which reported that while 

access to resources were desired, survivors were uncertain about their post-treatment status 

and relied on their own care strategies instead of seeking resources from their providers [26]. 

However, it is important to note that for all other concerns, our analysis did not observe 
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a tight correlation between reporting concerns and accepting resources. It is tempting to 

assume that survivors reporting a concern need or desire additional support but our results 

suggest this assumption may not be valid. Far fewer survivors accepted referrals than 

materials, potentially because patient education booklets were offered specifically during 

SCP visits, while referrals may be possible to obtain at other times during treatment 

and follow-up. Referrals might have already existed (e.g. survivor was already seeing 

occupational therapy for lymphedema) or have been perceived by survivors as a resource 

that they could ask for later. Survivors may have declined referrals due to barriers to health 

care access, such as those related to transportation, child care, and costs, as was suggested 

in another study [13]. Furthermore, survivors might obtain cancer information outside of the 

healthcare system [27]. It is also possible that resources provided during SCP visits may not 

have been perceived by survivors as useful for promoting their health and quality of life.

Our limitations include a relatively homogenous cohort of non-Hispanic White urban 

survivors, which may not reflect the concerns of other demographics. Some data were 

unavailable due to limitations in the documentation template (e.g. staging information was 

entered as free-form text and optional), or only present as an aggregate due to the flowsheet 

data capture fields (e.g. pain/activity/swelling). Our next steps are to re-design our care 

planning process to identify the degree of concern (e.g. mild, moderate, severe) and desire 

for resources, and capture why survivors decline resources for a reported concern (e.g. cost, 

time, transportation). We intend to administer follow-up surveys to assess whether survivors 

have utilized the resources provided to them during the SCP visits, their level of satisfaction 

of the resources, as well as reasons for not utilizing the resources.

Our findings illustrate the need for further research to determine how to effectively address 

survivor concerns within the setting of SCP visits, including qualitative and quantitative 

assessments examining what post-treatment resources are desired and conversely, what 

resources are not desired and why. More research exploring potential ethnic, social, 

and cultural variations in survivors’ experiences and needs following active curative-

intent treatment is also needed [15]. Additionally, the high prevalence of activity- or 

nutrition-related concerns suggest the importance of lifestyle modification education and 

interventions, such as exercise, physical rehabilitation, and nutrition guidance programs [10, 

23]. Collectively, such research would provide the opportunity to deliver both individualized 

and comprehensive survivorship care and improve quality of long-term cancer survival in 

this population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1.

Demographic and clinical characteristics (N = 1,016)
a

Characteristic Mean (range)

Age of diagnosis, years 58 (22–88)

No. (%)

Sex

 Female 1,014 (99.8)

 Male 2 (0.2)

Ethnicity

 Non-Hispanic or Latino 985 (96.9)

 Hispanic or Latino 25 (2.5)

 Declines to Answer 6 (0.6)

Race

 White 962 (94.7)

 Black or African American 23 (2.3)

 Asian 12 (1.2)

 American Indian or Alaska Native 5 (0.5)

 Multiracial 2 (0.2)

 Declines to answer 12 (1.2)

Type of insurance

 Private 626 (61.6)

 Medicare 331 (32.6)

 Medicaid 48 (4.7)

 Self-pay 9 (0.9)

 Other 2 (0.2)

Has a primary care provider (PCP) 1,015 (99.9)

Survivorship care plan (SCP) generated at visit b 1,014 (99.8)

Place of residence c 

 Urban 826 (81.3)

 Rural 159 (15.6)

 Unknown 31 (3.1)

Stage

 0 56 (5.5)

 I 339 (33.4)

 II 118 (11.6)

 III 33 (3.2)

 Not captured as structured data within EHR 470 (46.3)

Received endocrine therapy d 718 (70.7)
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Characteristic Mean (range)

 Aromatase Inhibitor 449 (44.2)

 Tamoxifen 266 (26.2)

 Both 3 (0.3)

 Unknown 298 (29.3)

Received chemotherapy 354 (34.8)

a
Demographic and clinical characteristics describe survivors at the time of their initial survivorship care planning visit.

b
Two patients had survivorship care planning visits, but generation of an SCP was deferred until they completed adjuvant capecitabine.

c
Urban represents RUCC 1–3 and rural represents RUCC 4–9.

d
Represents patients on endocrine therapy at diagnosis (for chemoprevention or prior cancer)
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Table 2.

Survivor-reported concerns captured discretely in the EHR

Concern Category
a

No. (%)

Reported concern Did not report concern Missing

Activity 739 (72.7) 276 (27.2) 1 (0.1)

 Fatigue 519 (51.1)

 Would like to increase physical activity 473 (46.6)

 Weakness 140 (13.8)

 Short of breath with activity 84 (8.3)

Employment/insurance 133 (13.1) 881 (86.7) 2 (0.2)

 Cancer-related financial issues 69 (6.8)

 Difficulty working due to cancer 49 (4.8)

 Cancer-related insurance issues 39 (3.8)

 Unable to work due to cancer 21 (2.1)

Endocrine therapy 231 (22.7) 785 (77.3) 0 (0.0)

 Hot flashes/night sweats 218 (21.5)

 Arthralgias 34 (3.3)

Genetics 15 (1.5) 1,001 (98.5) 0 (0.0)

 Would like to know about personal and family risk of future cancers 15 (1.5)

Memory/concentration 269 (26.5) 745 (73.3) 2 (0.2)

 Memory is poor 173 (17.0)

 Trouble concentrating 139 (13.7)

 Thinking is slow 135 (13.3)

 Trouble multi-tasking 110 (10.8)

Mood 324 (31.9) 690 (67.9) 2 (0.2)

 Nervous or worried 226 (22.2)

 Sad or depressed 134 (13.2)

 Noticed changes in social relationships 74 (7.3)

 Lost interest in things I used to enjoy 68 (6.7)

Nutrition 677 (66.6) 338 (33.3) 1 (0.1)

 Would like to lose weight 601 (59.2)

 Would like to improve diet 216 (21.3)

 Would like to gain weight 10 (1.0)

Pain/swelling 630 (62.0) 384 (37.8) 2 (0.2)

 Pain 492 (48.4)

 Numbness and tingling 222 (21.9)

 Swelling 84 (8.3)

 Trouble moving 22 (2.2)

Pregnancy 31 (3.1) 315 (31.0) 670 (65.9)

 Would like to avoid pregnancy 29 (2.9)
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Concern Category
a

No. (%)

Reported concern Did not report concern Missing

 Would like to get pregnant 2 (0.2)

Primary care 13 (1.3) 1,003 (98.7) 0 (0.0)

 Would like to find a PCP 13 (1.3)

Sexual health 366 (36.0) 643 (63.3) 7 (0.7)

 Hot flashes/night sweats 162 (15.9)

 Low interest in sexual activity 154 (15.2)

 Vaginal dryness 129 (12.7)

 Body image concerns 78 (7.7)

 Pain with sexual activity 27 (2.7)

Sleep 426 (41.9) 590 (58.1) 0 (0.0)

 Trouble staying asleep 314 (30.9)

 Trouble falling asleep 173 (17.0)

 Feels sleepy during the day 69 (6.8)

 Legs are restless when trying to sleep 56 (5.5)

Substance use 54 (4.3) 962 (94.7) 0 (0.0)

 Would like to quit smoking 49 (4.8)

 Would like to cut down on alcohol/drug use 6 (0.6)

a
Bolded values indicate the number/percentage of survivors who reported at least one concern per category. Non-bolded values indicate the 

number/percentage of survivors who reported the concern per category. Survivors were able to select more than one concern per category, so 
non-bolded values do not equal 100%.
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Table 3:

Acceptance of materials or referrals among survivors who reported a concern

Concern Category (n)
a

No. (%)

Accepted materials Accepted referral Accepted ≥1
c

Declined ≥1
c Missing

Activity/pain
d (n = 854) 842 (98.6) 30 (3.5) 842 (98.6)

e 11 (1.3) 1 (0.1)

Employment/ insurance (n = 133) b 15 (11.3) 15 (11.3) 118 (88.7) 0 (0.0)

Endocrine therapy (n = 231) b 10 (4.3) 10 (4.3) 221 (95.7) 0 (0.0)

Genetics (n = 15) b 6 (40.0) 6 (40.0) 9 (60.0) 0 (0.0)

Memory/ concentration (n = 269) 146 (54.3) b 146 (54.3) 123 (45.7) 0 (0.0)

Mood (n = 324) 198 (61.1) 27 (8.3) 211 (65.1)
e 113 (34.9) 0 (0.0)

Nutrition (n = 677) 669 (98.8) 46 (6.8) 669 (98.8)
e 3 (0.4) 5 (0.7)

Pregnancy (n = 31) b 5 (16.1) 5 (16.1) 26 (83.9) 0 (0.0)

Primary care (n = 13) b 8 (61.5) 8 (61.5) 5 (38.5) 0 (0.0)

Sexual health (n = 366) 248 (67.8) 17 (4.6) 255 (69.7)
e 109 (29.8) 2 (0.5)

Sleep (n = 426) 240 (56.3) b 
240 (56.3)

e 156 (36.6) 30 (7.0)

Substance use (n = 54) 50 (92.6) b 
50 (92.6)

e 3 (5.6) 1 (1.9)

a
“n” denotes the count of survivors who reported at least one concern per category. This number was used to calculate the percentages.

b
No field to support discrete EHR data capture regarding acceptance of materials or referral existed for this concern, as other pathways were 

deemed standard-of-care at the UWCCC.

c
“≥1” refers to at least one resource (materials only, referrals only, or both). Survivors had the option to accept materials, referrals, or both; 

therefore, the percentages for “accepted materials” and “accepted referral” do not equal 100%.

d
Activity/pain was aggregated into a single variable from the activity and pain/swelling variables for acceptance of materials or referrals, as the 

discretely collected data on acceptance of resources or referrals were not available for activity and pain as distinct categories.

e
More than half of survivors who reported a concern for the given category accepted at least one resource (materials only, referrals only, or both) 

(padj-value < 0.05).
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