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Abstract

Background: Long-term survival for children diagnosed with cancer exceeds 80%. Notably, 

premature cardiovascular disease has become the leading non-cancer cause of late mortality 

among these survivors.

Methods/design: This randomized controlled trial (RCT; NCT03104543) focuses on adult 

participants in the Childhood Cancer Survivor Study identified as high risk for ischemic heart 

disease or heart failure due to their cancer treatment. Participants undergo a home-based 
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evaluation of blood pressure and laboratory tests to determine the prevalence of undiagnosed 

and/or undertreated hypertension, dyslipidemia, and diabetes. Those with abnormal values are then 

enrolled in an RCT to test the efficacy of a 12-month personalized, remotely delivered 

survivorship care plan (SCP) intervention designed to reduce undertreatment of these three target 

conditions. The intervention approximates a clinical encounter and is based on chronic disease 

self-management strategies.

Results: With a goal of 750, currently 342 out of 742 eligible participants approached have 

enrolled (46.1%). Initially, we randomized participants to different recruitment strategies, 

including shorter approach packets and a tiered consent, but did not find significant differences in 

participation rates (40.7% to 42.9%; p = .95). Subsequently, slightly greater participation was seen 

with larger upfront unconditional incentive checks ($50 vs. $25: 50.7% vs. 44.1%; p = .10). 

Overall, the financial impact of the $50 upfront incentive was cost neutral, and possibly cost-

saving, vs. a $25 upfront incentive.

Conclusion: The overall study will determine if a National Academy of Medicine-recommended 

SCP intervention can improve cardiovascular outcomes among long-term survivors of childhood 

cancer. Modifications to the recruitment strategy may improve participation rates over time.
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1. Introduction

Long-term survival for childhood cancer now exceeds 85% and there are an estimated half-

million survivors of childhood cancer now living in the United States [1,2]. As a result, 

cardiovascular disease is now a leading non-cancer cause of premature mortality in 

childhood cancer survivors [3,4]. Due to cancer treatment-related exposures, survivors have 

a greater than five-fold increased risk of serious cardiovascular disease and death, and a 

greater burden of modifiable cardiovascular risk factors such as hypertension, dyslipidemia, 

and diabetes compared with the general population [3,4]. In conjunction with cardiotoxic 

cancer treatment exposures, these modifiable risk factors further increase the risk of serious 

cardiovascular diseases like ischemic heart disease and heart failure, more than they do in 

the general population [4]. However, recognition of this excess risk and recommended 

screening practices among survivors and their healthcare providers is limited [5-8].

In response, we proposed to determine the prevalence of hypertension, dyslipidemia, and 

diabetes underdiagnosis (i.e., people with these conditions but unaware) and undertreatment 

(i.e., previously diagnosed but not achieving standard treatment goals) among a national 

sample of childhood cancer survivors. Among survivors with hypertension, dyslipidemia, or 

diabetes, we are also currently testing, in a randomized controlled trial (RCT), the efficacy 

of a personalized survivorship care plan (SCP) intervention further tailored to improve 

control (i.e., reduce undertreatment) of these three cardiovascular risk factors.

SCPs contain a summary of a survivor's past cancer treatment and a follow-up plan from 

evidence-based guidelines for survivorship care. They are devised to bridge the knowledge 
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gap regarding cancer treatment late effects among both survivors and primary care providers. 

However, despite widespread endorsement of SCPs by national and international 

organizations, including the National Academy of Medicine, few studies have examined the 

efficacy of SCPs in modifying clinical endpoints, and the overall literature is mixed on the 

efficacy of SCPs on health outcomes [9,10]. Therefore, our study aims to advance 

understanding about barriers to cardiovascular risk factor treatment among both survivors 

and healthcare providers, and to test whether a potentially sustainable, readily disseminated 

(and widely endorsed) SCP-based intervention can actually improve treatment outcomes – 

both understudied areas in cancer survivorship care.

This ongoing study leverages one of the largest childhood cancer survivor cohorts in the 

world, the Childhood Cancer Survivor Study (CCSS; n = 25,664), for recruitment of a subset 

of adult-aged participants for direct, in-person assessments [11]. Validated CCSS-derived 

prediction models for ischemic heart disease and heart failure, based on original cancer 

treatment exposures, are being used to select high risk study participants, provide 

personalized risk information to participants and their primary care providers, and aid 

providers' clinical decision-making [12,13]. Herein we describe the detailed methodology 

for the Communicating Health Information and Improving Coordination with Primary care 

(CHIIP) study (Clinicaltrials.gov: NCT03104543), as well as the results of various 

participant recruitment strategies, which may be of interest to other researchers engaged in 

behavioral intervention studies relevant to improved adherence to clinical care.

2. Methods

2.1. Overall design

The first aim of the study is to determine the prevalence of (1) underdiagnosis and (2) 

undertreatment of three conditions (hypertension, dyslipidemia, and diabetes) considered to 

be risk factors for the development of cardiovascular disease (hereafter, we refer to these 

three conditions as cardiovascular risk factors). To accomplish this aim, we are recruiting a 

cross-sectional sample of CCSS participants predicted to be at high cardiovascular risk 

based upon their original cancer treatment exposures. Those found to have one or more 

cardiovascular risk factors (see eligibility below) are randomized to an intervention arm or a 

delayed-intervention control arm to answer the study's second and third aims (Fig. 1). Aim 2 

is to determine the efficacy of the RCT and Aim 3 seeks to determine the barriers among 

survivors and their primary care providers that contribute to undertreatment of hypertension, 

dyslipidemia, and diabetes in this high-risk population.

2.2. Population

Participants are drawn from members of the CCSS cohort who currently reside in the United 

States. Given insurance differences, non-US residents are not eligible. Based on CCSS risk 

prediction models for ischemic heart disease and heart failure [12,13], the study is targeting 

recruitment of those who are predicted to be at moderate or high cardiovascular risk, and 

who are able to read, write, and speak English. Participants with known ischemic heart 

disease or heart failure from prior CCSS surveys are excluded. Other upfront exclusion 

criteria include current active cancer treatment and pregnancy. However, individuals who 
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become pregnant after enrollment, or are diagnosed with a new cancer after enrollment, 

remain eligible. Given the logistics of completing hundreds of home visits using an external 

contractor, Examination Management Services Inc. (EMSI), recruitment has focused on 

CCSS participants with current addresses within 50 miles of a designated EMSI branch 

office in each targeted metropolitan area. Geocoding of CCSS participants' last address and 

identification of major US metropolitan regions with high concentrations of participants 

have facilitated this effort. Study procedures are then deployed sequentially across each 

selected site. Details of our recruitment strategy are further described below.

2.3. Measurements

Participants are asked to complete a < 20-min survey that includes items related to past 

medical history (cancer diagnosis and treatment), current cardiovascular health and 

medication adherence (if applicable), lifestyle habits (tobacco use, physical activity, fruit/

vegetable intake), attitudes towards healthcare, and current mood (PROMIS anxiety and 

depression short forms [14]). Specifically, the Medication Adherence Scale assesses 

medication adherence to any blood pressure, lipid-lowering, and diabetes medications [15]. 

Attitudes towards healthcare are assessed by examining health-related self-efficacy [16] and 

the Multidimensional Health Locus of Control (MHLC) scale [17].

After consent and completion of the baseline questionnaire, participants' contact information 

is provided to EMSI, whose staff then schedules a home visit. At this visit, EMSI staff 

measure participants' standing height, weight, resting blood pressure (three measurements), 

and waist circumference. Blood is drawn for lipid profile, glucose, insulin, and hemoglobin 

A1c. To improve ease of scheduling and minimize barriers to participation, we do not 

require participants to fast prior to the blood draw, but we record the duration of any fasting 

if it occurred. The elimination of routine fasting is consistent with current clinical practice 

and national guidelines provide guidance on how to interpret non-fasting laboratory results 

[18-22]. Blood is then shipped overnight to a CLIA-certified laboratory (St. Jude Children's 

Research Hospital) and results provided within one business day of receipt. Additional blood 

is banked if the participant provided additional optional consent. Individuals eligible to 

participate in the RCT portion of the study (further described below) are scheduled for a 

second home visit approximately one year after the baseline home visit. At this visit, an 

EMSI staff member collects the same measurements, including lipid profile, glucose, 

insulin, and hemoglobin A1c.

2.4. Eligibility for randomized controlled trial (RCT)

Participants who have at least one of the following findings from their baseline measurement 

are eligible to participate in the RCT: 1) average of the lowest two blood pressure 

measurements ≥130/ 80 mmHg; 2) low density lipoprotein (LDL) ≥160 mg/dL; 3) 

triglyceride ≥150 mg/dL (if ≥10 h fast) or ≥200 mg/dL (if <10 h fast); 4) glucose ≥100 

mg/dL (if ≥8 h fast and not known to be diabetic) or ≥140 mg/dL (if<8 h fast and not known 

to be diabetic; or 5) hemoglobin A1c ≥5.7% (if not known to be diabetic) or hemoglobin 

A1c ≥7% (if known to be diabetic). Individuals who report ischemic heart disease or heart 

failure/cardiomyopathy on the CHIIP study's baseline questionnaire can have a home visit 
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but are not eligible to continue onto the RCT even if they have an otherwise eligible 

cardiometabolic abnormality identified (Fig. 1).

2.5. Randomization and Intervention

After RCT eligibility is confirmed by the study team, a software algorithm featuring a 

random number generator is used to perform a block randomization of RCT-eligible 

participants with blocks of four, assigning them 1:1 to intervention or delayed-intervention 

control arm with a random permutation of two interventions and two controls within each 

block, stratified by site. The intervention is a manualized, telehealth-delivered, personalized, 

clinician-led, SCP-focused self-management counseling session that is generalizable to a 

real clinical setting. This assures the methods are sustainable in practice, broadly accessible 

without depending on survivorship care resources in a local community, and cost-

conserving. After randomization, participants in the intervention arm receive a printed, 

mailed SCP with personalized health history, recommendations, and clinically meaningful 

results from the baseline home visit (i.e., average blood pressure, lipid profile, diabetes 

screening, body mass index) (see Supplement for a template). The personalized health 

information includes both absolute and relative risk estimates of ischemic heart disease and 

cardiomyopathy/heart failure compared with the general population, based on each 

participant's prior childhood cancer treatment exposures [12,13]. Study staff then schedule 

participants for a remote counseling session via telephone or HIPAA-compliant web video, 

depending on participant choice.

The first session with a study clinician (survivorship-trained advanced practice provider) is 

designed to be delivered within 30 min. The session includes a review of the SCP and an 

opportunity for the participant, in discussion with the study clinician, to make mutually 

agreed upon goals and an action plan to address the cardiovascular risk factors identified. 

The principle of goal-setting and emphasis on achievable actions that can be implemented in 

the near-term to meet those goals (plus discussion of potential barriers and solutions) are 

based on well-accepted chronic disease self-management models (Fig. 2) [23-25]. To 

facilitate and standardize possible goals, study clinicians follow a standard of care strategy 

document for hypertension, high LDL/triglyceride, and hyperglycemia management that 

emphasizes close interval follow-up with primary care, adherence to existing medications, 

and lifestyle factors, if relevant. Scripted questions are also used to ensure the participants 

understand the SCP, to elicit participants' intentions to act on the SCP information, and to 

identify potential barriers and solutions related to any planned actions. After the session, the 

personalized action plan is mailed to the participant.

Approximately four months after the initial counseling session, participants are asked to 

schedule a follow-up session by telephone or web video. This session is designed to be 

completed within 15 min and provides an opportunity for the study clinician to follow up 

with the participant on the action plan, address any barriers to plan completion and mutually 

agree on a revised plan if needed. The clinician also rates the survivor's completion of the 

action plan on a numeric scale. Both the baseline and four-month follow-up sessions are 

audiotaped to facilitate process evaluation of content and fidelity of the clinician adherence 

to the intervention.
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2.6. Delayed-intervention control

Participants assigned to the control arm immediately receive a copy of clinically meaningful 

baseline home visit results, with a general recommendation to seek medical follow-up in 

instances where any of those values are abnormal. A copy is also sent to their designated 

healthcare provider. After four months, participants receive a generic thank you letter by 

mail for participating, which also includes a reminder of the second home visit. With the 

goal of enhancing control group retention, control participants are reminded that they can 

receive the study intervention (minus the four-month booster session) after completing the 

second home visit and any associated surveys. After completing the second home visit, 

control participants are mailed their personalized SCP and offered the opportunity to receive 

a self-management telehealth call with the study clinician.

2.7. Interaction with primary care providers

At the time of consent, all participants are asked to list their current and past (within the last 

two years) primary care provider(s). Current designated providers receive a copy of all 

materials sent to study participants: SCP with home visit results and an action plan if the 

participant is in the intervention arm; home visit results only if in the control arm. Following 

the second home visit, healthcare providers of participants in both study arms complete a 

survey on their self-efficacy and knowledge about providing care for childhood cancer 

survivors. Questions are adapted from the Survey of Physicians' Attitudes Regarding the 

Care of Cancer Survivors (SPARCCS) [26]. At that time study staff also request participant 

medical records from the past three years. To enhance response rates, the survey has been 

limited to four pages (less than five minutes) and we apply Dillman's tailored design survey 

protocol [27]. This includes personalizing the survey to the provider and referencing the 

study participant, as well as an upfront $20 cash incentive. Non-responding providers are 

sent a second survey packet approximately a month later with an alternative cover letter, 

followed by a third and final survey packet three months later with a small token incentive 

(e.g., $5 coffee card).

2.8. Overall study planned analysis

Due to the nature of the intervention, participants and study staff cannot be blinded. 

However, EMSI staff who conduct the home visits and the statisticians are blinded to the 

RCT arm assignment. For Aim 1, we will estimate the prevalence of underdiagnosed and 

undertreated (as defined earlier under study eligibility) hypertension, dyslipidemia, and 

diabetes among enrolled participants, assessing potential modifiers of the prevalence. For 

Aim 2, we will determine if the intervention arm is associated with a lower probability of 

having an undertreated cardiovascular risk factor, compared with the control arm, at one-

year follow-up. As some survivors may contribute up to three outcomes (persistent 

hypertension / pre-hypertension, dyslipidemia, and diabetes/pre-diabetes), we will use 

generalized estimating equations, accounting for intra-individual correlation of the three 

outcomes, to estimate the overall intervention effect as a single parameter (three-element 

vector). Analyses will be conducted per intent-to-treat and will include all randomized 

participants. For those participants with missing/unknown outcomes at the one-year follow-

up, we will assume they have persistent undertreated risk factors. Finally, for Aim 3, we will 
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examine if participants who are initially underdiagnosed or undertreated have lower 

knowledge of their prior cancer history and lower health-related self-efficacy compared with 

those not affected. We also will examine if different health-related behavioral attitudes as 

defined by the MHLC scale (“worried”, “collaborative”, and “self-controlling”) are 

associated with differential rates of underdiagnosis or undertreatment [28]. A priori, we 

hypothesize that the proportion undertreated will be greatest among “self-controlling” 

survivors vs. “collaborative” and “worried” (least undertreated) survivors.

2.9. Detailed overview of recruitment strategies

For the first study site, research staff mailed potentially eligible participants an introductory 

packet via US Postal Service containing a one-page cover letter, one-page trifold study 

brochure, consent with medical release form (9 pages), a baseline questionnaire (14 pages), 

and a $25 upfront unconditional incentive in the form of a bank check. An additional $25 

incentive was promised upon completion of the baseline home visit (further described 

below). After two weeks, research staff began contacting potential participants by telephone 

and email to assess interest and to answer any questions regarding the study. After 6–8 

weeks, a second packet (without further incentive) was mailed to non-responders. Finally, 

approximately 3–4 months after the initial approach, study staff mailed a third packet (minus 

the baseline questionnaire) plus a small token incentive [i.e., $5 coffee gift card]. Research 

staff continued periodic telephone and email outreach regarding study participation during 

this time, up to 6 months from the initial packet mailing date. Throughout this time, besides 

responding by mail, interested participants could also provide consent and complete the 

study questionnaire online or by telephone.

To try to improve response rates, the study subsequently tested alternative recruitment 

strategies. We randomized (1:1:1) the content and size of materials sent: 1) standard packet 

described above; 2) a shorter introductory packet with the standard consent and medical 

release form but without the baseline questionnaire; and 3) an even shorter introductory 

packet with a simplified consent and medical release form (7 instead of 9 pages). Potential 

participants randomized to the second and third strategies were then sent the questionnaires 

by mail after enrollment, and also with options to complete the questionnaires by telephone 

or online. With the shortened and simplified consent, only the baseline home visit was 

described; participants who consented would then be offered a second consent form that 

described the intervention trial after the home visit was completed. All three strategies 

contained the upfront unconditional $25 bank check as incentive, with the promise of an 

additional $25 upon completion of the baseline home visit.

Another strategy to improve recruitment rates tested the timing for delivery of the $50 

incentive. For some participants, the study switched entirely to an upfront unconditional $50 

bank check incentive to accompany the initial introductory packet. Participants who 

consented under these conditions do not receive any additional incentive upon completing 

the baseline home visit. Differences in characteristics among participants vs. non-

participants were then compared using t-test (continuous variables) or chi-square test 

(categorical variables), while participation rates in response to the different recruitment 

strategies were compared using the chi-square test. All procedures were approved by the 
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human subjects review board at the Fred Hutchinson Cancer Research Center and St. Jude 

Children's Research Hospital.

3. Results

Participant recruitment began in August 2017, and as of July 2019, active recruitment has 

been completed at 6 geographically disparate metropolitan regions across the United States 

with 342 participants enrolled as part of Aim 1 (participation rate 46.1%, with site-specific 

rates ranging from 40.5% to 56.3%; Table 1). Recruitment is ongoing at several other 

metropolitan regions with an overall accrual goal of approximately 750 participants enrolled 

for Aim 1 by Spring 2021, which after accounting for an expected drop-out rate of around 

10–15%, will allow the study to have at least 650 participants with useable home visit 

results. Below, we describe the initial results from our various different recruitment 

strategies and preliminary differences between participants and non-participants. The results 

corresponding to Aim 1 (prevalence of underdiagnosed and undertreated cardiovascular risk 

factors) will be presented separately after enrollment has been completed, and the results 

corresponding to Aims 2 (randomized clinical trial) and 3 (barriers contributing to 

undertreatment) will be presented after all participants have completed the intervention 

period and follow-up testing.

A randomized trial of recruitment strategies was undertaken in the study's second and third 

sites (n = 259 approached), but we did not find that a slightly shorter introductory packet 

(42.9%) nor an even shorter packet with a simplified consent (42.7%) were associated with a 

markedly improved participation rate compared with the original introductory packet 

(40.7%; overall p = .95; Table 2). Therefore, in subsequent sites, the study reverted to the 

original introductory packet given that it was logistically easier for study staff to distribute 

and track.

The participation rate for $25 vs. $50 upfront bank checks appeared to slightly favor the 

larger amount (44.1% vs. 50.7%; p = .10). Among study participants given a $25 bank check 

(n = 521), the deposit rate within 6 months after they were mailed was 87.4% among 

consented participants vs. 34.7% among non-participants (p < .001). When the incentive was 

increased to $50 (n = 221), the 6-month deposit rate was 74.1% vs. 32.1% among consented 

participants vs. non-participants as of July 2019 (p < .001). Notably the overall cost per 

consented enrollee using either strategy was comparable: $52.68 for upfront $50 incentive 

vs. $54.58 for upfront $25 incentive (which includes an assumption that a similar proportion 

[87%] of enrolled participants will deposit the second $25 conditional incentive distributed 

after completing the home visit). The per enrollee cost for the $25 incentive strategy 

increases to $57.83 if 100% of enrolled participants deposit their second $25 incentive. As a 

result, the study has adopted the $50 upfront incentive as its standard recruitment strategy.

To date, an examination of demographic and clinical characteristics among participants vs. 

non-participants indicates that participants are more likely to be female, have had prior chest 

radiation, and have self-reported hypertension (Table 3). However, we do not see differences 

in other demographic and treatment characteristics. As of July 2019, 291 out of 342 

participants (85.1%) have completed their baseline home visits, and 161 participants have 
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been recruited to and randomized in the RCT. Notably, five participants who initially 

received the simplified consent and completed their baseline home visit, had results that met 

RCT eligibility but refused subsequent randomization when offered the second study 

consent.

4. Discussion

Premature cardiovascular disease is a leading contributor to late morbidity and mortality in 

long-term survivors of childhood cancer [3,4]. Cohort studies from North America and 

Europe, including the CCSS, have consistently shown that survivors have a greater than five-

fold increased risk of serious cardiovascular morbidity or mortality vs. the general 

population, corresponding to an approximate 5% cumulative incidence by age 45 years 

[29-32]. Among survivors that have been exposed to cardiotoxic cancer treatments (i.e., 

anthracyclines and chest radiotherapy), this risk can be markedly greater [12,13]. 

Demographic characteristics such as age at treatment and gender, and off-target and indirect 

effects of both radiotherapy and chemotherapy may also affect cardiovascular health 

[3,33,34].

Multiple studies in childhood and adult cancer survivors also have shown that even after 

considering treatment exposures, conventional cardiovascular risk factors such as 

hypertension, diabetes, and dyslipidemia remain important, and further increase the risk of 

serious cardiovascular disease in more than additive fashion [4,35,36]. Among childhood 

cancer survivors, these conditions also tend to present at younger ages compared with 

siblings or the general population [37,38]. Given the relatively young age of onset of these 

conditions that occur more typically in older adults, and the limited knowledge of cancer 

survivor-specific guidelines among general practitioners [5,6], most high risk survivors 

likely do not receive recommended cardiovascular screening studies [8,39,40]. For these 

reasons, we believe there is a compelling rationale to develop an intervention for this high-

risk population designed to target these modifiable cardiovascular risk factors. Our study's 

first aim will specifically determine the prevalence of underdiagnosed and undertreated 

cardiovascular risk factors in this population. Specifically, studies that have attempted to 

examine cardiovascular risk factor undertreatment have been rare among survivors of adult 

cancers [41-44], and have not been done, to our knowledge, among survivors of childhood 

cancers. Our study's intervention features a National Academy of Medicine-recommended 

SCP, which is designed to promote knowledge/awareness of personal health risks among 

survivors and to help disseminate that information to primary care providers [9]. Prior 

research has shown that>80% of adult survivors of childhood cancer are followed by 

primary-care providers [40,45], and that while the majority of internists and family 

practitioners report caring for childhood cancer survivors, receipt of an SCP remains 

uncommon and most providers are not familiar with long-term follow-up guidelines for 

childhood cancer survivors [5,6]. Although the SCP is, by itself, a tool to foster self-

management, we are supplementing it with well-established, focused chronic disease self-

management strategies (Fig. 2) now being applied to improve coordination of cancer 

survivorship care [23,25]. Collection of directly measured data also offers an opportunity to 

further refine risk prediction in the future, beyond using self-report alone.
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To date, with a little over half of the target accrual being met, we have learned several 

lessons from the conduct of this study. We have achieved nearly a 50% participation rate, 

which is favorable when compared with participation rates for contemporary epidemiologic 

studies and specifically for many cancer-related or cardiovascular disease prevention trials 

with young adults [46-48]. Our choice of a larger upfront unconditional incentive may 

improve our final response rate. In general, the use of upfront unconditional incentives has 

been associated with an improved participation rate in similar settings [49-51]. In our 

experience thus far, the greater upfront cost of the larger unconditional incentive has been 

off-set by higher participation rates and<100% deposit rates of the bank checks. 

Furthermore, our current cost estimates do not account for the extra research staff time 

required to process and track the multiple checks associated with the $25 incentive strategy 

compared with single $50 check, further favoring the latter strategy.

It is possible that participation rates could be further improved by use of a direct cash or gift 

card incentive, which participants may find more convenient (and thus more attractive) than 

a bank check. However, the cost associated with cash and most gift card-based incentives 

cannot typically be recouped by the study should subjects lose their incentive or not respond. 

While a proportion of non-participants deposited their checks, the deposit rate was 

significantly lower compared with participants.

In summary, our study is systematically assessing the magnitude of underdiagnosis and 

undertreatment of potentially modifiable cardiovascular risk factors and contributing 

survivor- and provider-specific barriers among adult-aged childhood cancer survivors 

predicted to be at high risk of future cardiovascular disease. Results from this study may 

significantly advance our understanding of cardiovascular disease risk and its modification 

among childhood cancer survivors of all ages, given that many of the cancer treatments 

CCSS participants received remain in common use today [52,53]. If successful, our 

personalized intervention will increase the proportion of survivors and healthcare providers 

who are aware of current screening guidelines, who receive/deliver more appropriate 

cardiovascular treatment, and who adhere to these guidelines and treatments. The cumulative 

effect will be a mitigation of these high-risk survivors' long-term cardiovascular risk.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Overall schema. Aim 1 seeks to determine the overall prevalence of underdiagnosis and 

undertreatment of target cardiovascular conditions; 750 participants will be enrolled, 

accounting for drop-out, so that 650 will remain with useable home visit (i.e., clinical) 

results. Aim 2 features a randomized clinical trial to determine the efficacy of a mailed 

survivorship care plan (SCP) that contains an explanation of the home visit's clinical results, 

followed by a telehealth counseling intervention delivered by an advanced practice provider. 

The control group only receives upfront a letter explaining the clinical results. Aim 3 

determines barriers among survivors and their primary care providers with respect to 

knowledge and self-efficacy towards the care of childhood cancer survivors. (*) 

Undertreatment or underdiagnosis and eligible for randomization if ≥1 of the following 

clinical results are found: average blood pressure ≥ 130/80 mmHg, LDL ≥160 mg/dL, 

triglyceride ≥150 mg/dL, glucose ≥100 mg/dL or HbA1c ≥5.7% (if not previously diabetic), 

HbA1c ≥7% (if known diabetic). (†) Controls can receive the intervention after the 2nd 

home visit & survey completion.
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Fig. 2. 
Self-management model for cancer survivorship care, based on chronic disease management 

models. Adapted from Schuman-Green et al. (reference 25).
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Table 3

Distribution of baseline demographic and clinical characteristics by Aim 1 participation status.

Characteristic Participant
N = 342 (%)

Non-participant
N = 400 (%)

P-value

Female sex 208 (60.8) 201 (50.3) 0.004

White non-Hispanic race/ 294 (86.0) 335 (83.8) 0.40

  ethnicity

Cancer diagnosis 0.87

 Bone cancer 17 (5.0) 22 (5.5)

 Central nervous system tumor 49 (14.3) 61 (15.3)

 Hodgkin lymphoma 73 (21.3) 70 (17.5)

 Kidney (Wilms) 43 (12.6) 48 (12.0)

 Leukemia 99 (28.9) 118 (29.5)

 Non-Hodgkin lymphoma 21 (6.1) 23 (5.8)

 Neuroblastoma 29 (8.5) 39 (9.8)

 Soft tissue sarcoma 11 (3.2) 19 (4.8)

Median age at diagnosis (range) 6.4 (0.1–20.9) 5.3 (0.0–20.7) 0.30

Median current age (range) 37.0 (20.2–63.1) 36.5 (19.0–65.1) 0.56

Anthracycline exposure 219 (64.4) 260 (65.7) 0.72

Chest radiation exposure 230 (68.3) 242 (61.3) 0.049

Prior self-reported hypertension 63 (18.4) 51 (12.8) 0.03

Prior self-reported dyslipidemia 51 (14.9) 55 (13.8) 0.65

Prior self-reported diabetes 19 (5.6) 26 (6.5) 0.59
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