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Abstract

PURPOSE: Determine the feasibility of a remotely delivered mobile health (mHealth) supported 

intervention to improve diet and physical activity in hematologic malignancy survivors.

METHODS: Pilot randomized controlled trial of a 16-week intervention for improving diet and 

physical activity: individualized goal-setting (daily steps, sodium, percent saturated fat, percent 

added sugar intake) per feedback from mHealth trackers (Fitbit for activity; Healthwatch360 for 

diet), supplemented by a Facebook peer support group. Controls accessed the trackers without 

goal-setting or peer support. Everyone received standardized survivorship counseling with tailored 

advice from a clinician. Actigraphy and food frequency questionnaires assessed activity and diet at 

baseline and follow-up.

RESULTS: Forty-one participants (51.2% male; median age 45.1y; 7.0y from treatment) were 

randomized (24 intervention; 17 control). Fitbit and Healthwatch360 use were more common 
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among intervention versus control participants (75.0% versus 70.6% and 50.0% versus 17.7% of 

eligible days, respectively). Most intervention participants (66.7%) engaged with Facebook; 

overall, 91.7% interacted with the study’s mHealth applications. While no comparisons in activity 

or dietary outcomes between intervention versus control group met statistical significance, the 

intervention was associated with greater reductions in the targeted dietary factors and 

improvements in Healthy Eating Index-2015 score, moderate-vigorous physical activity time, and 

daily steps. Participant retention at 6-months was 90.2%.

CONCLUSIONS: An intervention for cardiovascular risk reduction based on individualized goal-

setting enhanced by mHealth and social media peer support was feasible and acceptable among 

cancer survivors.

IMPLICATIONS FOR CANCER SURVIVORS: Effective and easily disseminated strategies 

that improve diet and reduce sedentary time in this population are needed.

Registered in ClinicalTrials.gov (NCT03574012) on June 29, 2018.
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INTRODUCTION

Hematologic malignancies require among the most intensive treatments of all cancers, 

including high-dose chemotherapy, radiation in many instances, and hematopoietic cell 

transplantation (HCT) for particular high-risk patients. While such treatments now often 

induce long-term cures, these survivors have been shown to be at significantly greater risk of 

premature cardiovascular disease due to therapy-related cardiotoxic exposures and a greater 

number of modifiable cardiovascular risk conditions and lifestyle factors compared with the 

general population and even other cancer survivors [1–3]. Observational studies suggest that 

reducing the burden of these risk conditions (i.e., hypertension, dyslipidemia, diabetes) and 

lifestyle factors (i.e., smoking, poor diet, physical inactivity) may substantially reduce the 

risk of serious cardiovascular events in this high-risk population, and that lifestyle 

modification may be as influential as control of cardiovascular risk conditions [4, 5].

Given the widespread popularity of smart phones and the increased availability of affordable 

consumer-grade health trackers and related mobile health applications (i.e., “mHealth 

apps”), an increasing number of studies are exploring the role of integrating these devices 

for health promotion purposes [6]. At the same time, social media may offer a strategy by 

which to engage and maintain participants’ interest for intervention activities by providing a 

venue for social support and learning [7]. With these considerations in mind, we designed 

this 16-week pilot randomized controlled trial (RCT) to determine the feasibility, 

acceptability, and preliminary efficacy of an intervention based on existing consumer grade 

physical activity (PA) and dietary mHealth trackers and a widely used social media-based 

peer support group to supplement individualized goal-setting of PA and dietary goals among 

high-risk hematologic malignancy cancer survivors. This design allowed the intervention to 

be delivered completely remotely and without the need to develop any study-specific 

hardware or software.
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The intervention’s theoretical framework was guided by self-determination theory, based on 

increasing individual competence, autonomy, and relatedness. Self-determination theory has 

been a well-accepted model supporting physical activity and dietary intervention [8, 9]. In 

the study, regular interaction and feedback from the fitness and dietary trackers along with 

personalized goal-setting from study staff are expected to increase both competence and 

autonomy, while peer support is expected to increased relatedness. Results from this pilot 

study may inform the development of a larger, robustly powered and easily disseminated 

RCT for hematologic and other cancer survivors at increased risk of cardiovascular disease.

METHODS

Study participants

All participants were recruited from the Fred Hutchinson Cancer Research Center (FHCRC), 

an NCI-designated comprehensive cancer center. Eligibility criteria included: 1) current age 

18 to 55 years; 2) receipt of HCT or any history of acute leukemia or lymphoma; 3) ≥5-years 

from initial cancer diagnosis; 4) currently in remission and not on any active anti-cancer 

therapies; 5) English-speaking; 6) access to a smart phone or computer with internet access; 

and 7) presence of ≥1 cardiovascular risk factor (i.e., medication(s) for hypertension, 

dyslipidemia, or diabetes; self-reported PA level <30 minutes/day; current smoker). 

Exclusion criteria included: 1) pre-existing ischemic heart disease or ongoing symptomatic 

cardiomyopathy; 2) active chronic graft versus host disease; and 3) currently pregnant. An 

initial cohort of HCT survivors (n=21) was enrolled and randomized between September-

December 2018, and a second cohort of leukemia and lymphoma survivors (n=20) was 

enrolled and randomized between February-May 2019. All participants provided informed 

consent and the protocol and procedures were approved by FHCRC’s institutional review 

board.

Measures

All participants were evaluated at FHCRC’s Prevention Center research clinic at baseline 

prior to randomization. Height and weight (to calculate body mass index [BMI]) and blood 

pressure were collected using a standardized protocol. A fasting (10 hours) blood draw was 

obtained to assess lipid profile, glucose, insulin, and hemoglobin A1c. Cardiopulmonary 

reserve was assessed per submaximal exercise testing (up to 85% of the predicted maximum 

heart rate for age, or if the participant reported a rated perceived exertion score of 15 and a 

respiratory exchange ratio ≥1.00) and a 6-minute walk test (physiological cost index). These 

measures were repeated at FHCRC for all participants following the 16-week intervention 

period. At both clinic visits, participants also completed a questionnaire regarding their 

cardiovascular health history, medication adherence [10], PA levels [11], smoking history 

[12], health-related quality of life (PROMIS Global 10), health-related self-efficacy [13], 

behavior and attitudes towards exercise [14] and diet [15]. Participants also completed a 

separate food frequency questionnaire (FFQ) [16]. All participants were asked to wear a 

research grade triaxial accelerometer (Actigraph GT3X, ActiGraph LLC, Pensacola, 

Florida) at the hip for 7 days prior to and immediately after the intervention period [17, 18]. 

Research staff who obtained the in-person assessments and processed the FFQ and 

actigraphy data were blinded to randomization assignment.
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Intervention and Control Conditions

The study schema is shown in Supplementary Figure 1. Following the baseline assessment, 

all participants received a 30-minute telephone-based review of a National Academy of 

Medicine-recommended cancer treatment summary and survivorship care plan [19], based 

on abstracted medical records, from a study advanced practice provider blinded to 

randomization assignment and following a standardized script. The telephone session 

included the development of a mutually-agreed upon action plan directed at any measurable 

cardiovascular abnormalities (e.g., hypertension, dyslipidemia, diabetes) [20]. This included 

a discussion of potential barriers (and solutions) to successful implementation of the action 

plan. All participants also received complimentary access to a commercially available 

consumer-oriented fitness tracker (Fitbit Flex wearable wristband and mHealth app; Fitbit, 

Inc., San Francisco, California) and a diet tracking app (Healthwatch360; GB Healthwatch, 

San Diego, California). These apps were in part chosen due to their abilities to provide the 

specific feedback necessary for the study’s goal-setting (further described below) and to 

enable the research team to directly access participant data from a researcher portal. Current 

smokers also received access to a smartphone-based smoking cessation app, iCanQuit, 

whose treatment model has broad empirical support [21, 22]. Given the expected small 

numbers of current smokers (~10% based on our prior research [4]) and their predicted high 

cardiovascular risk, current smokers were non-randomly assigned to the intervention arm, 

while remaining participants were randomized 1:1 to intervention:control, stratified by sex.

Over the course of the 16-week intervention period (January-April 2019 for cohort 1; May-

September 2019 for cohort 2), intervention participants received weekly individualized goal-

setting to increase daily steps tracked by Fitbit and reduce three dietary components strongly 

associated with impacts on cardiovascular health (sodium, saturated fats, and added sugars; 

Table 1) [23] tracked using Healthwatch360. Study staff had direct access to participant’s 

Fitbit and Healthwatch360 data through an app-specific research portal. Using this 

information, staff created individualized weekly step count goals based on the past week’s 

daily average steps. Study staff also updated dietary goals monthly based on a one-week 

period (occurring once every four weeks) where participants were asked to enter consumed 

foods and beverages on the Healthwatch360 app. Goals for participants were communicated 

via text messaging or by email per participant preference. Staff also sent intervention 

participants text messages related to PA and diet twice per week to encourage and remind 

participants about their goals [24]. Finally, intervention participants also had access to a 

private, invitation-only study-specific Facebook group (optional) where staff provided 

intervention participants with supportive messaging as well as links to educational 

information on the health benefits of exercise and diet based on a predetermined script 

(Supplemental Table 1). Participants who declined to join the group received links to the 

educational information by email instead. The Facebook group, moderated by staff, also was 

intended to be a forum for participants to encourage and discuss their experiences with the 

study’s PA and dietary components.

Control participants, while having access to the Fitbit tracker and Healthwatch360 app, did 

not receive reminders to use them, and received no coaching on goal-setting or feedback on 
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their activity or diet. They only received a reminder halfway through the intervention period 

reminding them their follow-up assessments would occur in approximately two months.

Statistical Analysis

The primary aim of the study was feasibility. Metrics defined a priori, and informed by our 

prior work [25, 24], included: 1) >20% participation rate with >80% retention rate over the 

intervention period; 2) >90% interaction with mHealth apps among intervention participants 

over the intervention period. Specifically, app usage was defined as the number of days that 

the fitness tracker recorded ≥500 steps (goal ≥50%), number of days the diet tracking app 

recorded ≥500 calories (goal ≥75%), and number of participants who logged into the 

Facebook group and interacted at least once (e.g., viewing or liking a post, or posting a 

comment themselves).

Secondary aims focused on preliminary efficacy and effect size needed to power any future 

RCT. Outcomes of interest were: 1) changes in PA as measured by actigraphy, specifically 

sedentary time, light PA, and moderate-to-vigorous PA (MVPA); and 2) changes in diet as 

measured by FFQ, specifically, sodium (mg/day), saturated fat (as % of total energy/day), 

added sugars (as % of total energy/day), and overall diet quality per the 2015 Healthy Eating 

Index (HEI-2015) [26]. For actigraphy-derived PA data, we applied the Choi algorithm on 

minute-level counts data to detect nonwear periods and applied commonly used data quality 

standards to define valid wear time [27]. We used validated Troiano cut-points to define 

sedentary time (<100 counts/minute), light PA (100–2019 counts/minute), and moderate-to-

vigorous PA (MVPA; ≥2020 counts/minute) [27, 28]. We examined change from baseline by 

randomization status using mixed-effects linear regression, adjusted for sex, wear time (PA 

outcomes only), and study cohort. Finally, as part of a pre-planned subanalysis, we also 

examined differences in outcomes among intervention subjects by degree of Facebook 

engagement (above versus below the median number of interactions). All comparisons were 

two-sided, with p-values <0.05 considered statistically significant. Analyses were done using 

STATA (version 16, StataCorp, College Station, Texas).

Qualitative Interviews and Analyses

Following the intervention period, we conducted 10 optional individual semi-structured 

qualitative interviews with intervention participants by telephone to assess their perception 

of the study’s acceptability (i.e., adoptability) [29]. Staff without prior interactions with 

participants used a standardized script to explore study experiences and barriers to 

participation, including those related to the study’s survivorship care counseling, PA and 

dietary trackers and apps, and social media platform [30]. Interviews were digitally recorded 

and transcribed verbatim. Two staff members independently coded and analyzed the 

transcripts using thematic analysis to identify themes and subthemes [31]. A third staff 

member adjudicated any inconsistent codes.

RESULTS

Overall, 420 potentially eligible participants whose last known address was in Washington 

State were identified from the institutional database and approached by mail (Supplementary 
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Figure 1). Of these, we were unable to locate 68 participants, 68 refused, 69 were found to 

be ineligible, and 174 were still in process when we met our accrual goal (n=41; 14.4% of 

those initially approached, not lost to follow-up, and not known to be ineligible). The 

median age of the 41 enrolled participants was 45.1 years (range 20.2–54.8), and 

participants were 7.0 years (range 4.6–9.8) from last cancer treatment or transplant (Table 

2). Most participants had received prior HCT (63.4%) and some radiation exposure (53.7%). 

Notably the self-reported time spent doing physical activity (median 180 minutes/week) met 

national recommendations for ≥150 minutes/week (i.e., ≥21.4 minutes/day) of moderate 

activity [32]. While mean BMI was in the overweight range (29.0±6.4 kg/m2), blood 

pressures and lipid profiles were generally not very abnormal. In contrast, mean insulin 

resistance was high and cardiopulmonary reserve (physiological cost index, predicted VO2 

max) appeared low for age.

Overall, 91.7% of intervention subjects interacted with the study’s mHealth apps. This 

included 75.0% of intervention participants meeting goals for regular fitness tracker use, 

50.0% meeting goals for regular dietary tracker use, and 66.7% meeting goals for social 

media interaction. Not surprisingly, regular fitness and dietary tracker usage (using the same 

definitions) among control subjects was lower (70.6% and 17.7%, respectively). Overall 

study retention following the intervention period at 6 months was 90.2% (four lost to follow-

up out of 41).

In contrast to self-reported PA, mean actigraphy-measured levels of MVPA at baseline were 

slightly below national recommendations for both groups (intervention 18.9±20.7 minutes/

day; control 20.2±11.9 minutes/day) with high amounts of sedentary time (intervention 

604.3±97.2 minutes/day; control 585.7±114.5 minutes/day). Adjusted mixed models found 

no significant differences between the two groups over time with respect to sedentary time, 

light or MVPA time, or total steps, although the direction of effect favored the intervention 

group (Table 3). For the targeted dietary factors, baseline sodium intake was high in both 

groups (intervention 3,633±1,500 mg/day; control 3,383±1,197 mg/day) but percent added 

sugars and percent saturated fat were close to recommended goals (<10% of daily calories; 

Tables 1 and 3). Analyses of these FFQ-derived measures of dietary factors over time 

showed no significant differences between the two groups, although the direction of effect 

generally favored the intervention group. Both PA and diet results, including direction of 

effects, were similar when comparisons were limited to those with paired data and if non-

randomly assigned smokers were excluded (data not shown). When quality of life and 

health-related self-efficacy were examined, the intervention was associated with 

improvements, although the differences between arms were not statistically significant 

(Table 3). Finally, no significant differences between the intervention versus control group 

were observed in any of the cardiovascular health measurements between baseline and 

follow-up (data not shown).

When outcomes among intervention participants were analyzed by degree of Facebook 

engagement, those with greater engagement reportedly significantly greater change in 

health-related self-efficacy (+11.9 versus −4.3; p=0.004) and diet quality (percent saturated 

fat −1.6% versus +1.6% and HEI +5.2 versus −3.3; both p=0.01) compared with those with 

lower engagement. The magnitude of change for sedentary time (−18.8 versus +22.7 
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minutes/day; p=0.45) and MVPA (+7.2 versus +1.4 minutes/day; p=0.54) was also larger 

among those with greater Facebook engagement.

Ten intervention participants (out of 11 approached) completed qualitative interviews with 

study staff to assess study acceptability. Overall, most expressed satisfaction with their 

experience overall, including increased awareness of their health risks and continued interest 

in improving targeted lifestyle habits (Table 4). In addition to key facilitators and barriers 

identified from at least 5 of those surveyed, participants also provided various suggestions 

for enhancing the intervention. The most common suggestions included increasing 

participant accountability with more frequent check-ins (including via apps or by personal 

calls, plus opportunities to revise or further tailor one’s initial action plan) as well as more 

information and training on how to use the apps more effectively, particularly the diet 

tracker.

DISCUSSION

Overall, our results showed that a 16-week multiple mHealth app-based lifestyle and 

counseling intervention among intensively treated cancer survivors was feasible. While we 

did not meet our predefined participation rate of 20%, we believe that had we used more 

aggressive follow-up strategies (e.g., multiple mailings and phone calls) and if we had not 

reached our enrollment cap, we could have met the 20% threshold. Other barriers to 

participation, such as requiring two in-person visits to the cancer center, could be modified 

to rely instead on remote procedures (e.g., home visits). Participant retention met feasibility 

aims (>80%, including among controls), and among intervention subjects, >90% interacted 

with the study’s various mHealth apps. As a pilot study not powered for efficacy testing, it 

was not surprising that we did not observe significant differences in our PA and dietary 

outcomes. However, the direction of effect supported the intervention and provided 

important information on potential effect sizes that can inform the design of a more robustly 

powered follow-up study [33]. Finally, while a randomized design is not essential to 

determine the feasibility of a pilot intervention, given that any future, robustly powered 

intervention study would likely require a randomized design, incorporating randomization at 

the pilot study phase allowed us to gain valuable information specific to both the 

intervention and control conditions [33].

Research from our group and many others have shown that HCT and hematologic 

malignancy survivors are at significantly increased risk of early cardiovascular disease [1–3, 

34–36], and that potentially modifiable risk factors such as PA, diet, and smoking remain 

associated with cardiovascular risk in heavily treated cancer survivors [4, 5]. There is a large 

body of evidence from the general population that shows that behavioral counseling 

targeting healthful diet and PA is modestly effective [38, 23]. The effectiveness of such 

interventions may be increased when they are more tailored for a narrower population (e.g., 

those with cardiovascular risk factors) and if they are more intensive and accessible in real-

time when needed [39]. Among cancer survivors, a mixed body of evidence supports the 

efficacy of tailored interventions targeting PA, and to a lesser degree, diet quality [40, 41]. 

However, many of the more effective studies have been fairly intensive with multiple in-

person or telephone sessions [42, 43]. There also remains a preponderance of studies 
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focused on white women with breast cancer, and the evidence for other cancer survivor 

populations is more limited [40, 41]. With these gaps in mind, our pilot intervention 

involving both men and women treated primarily for hematologic malignancies and 

targeting both PA and diet extends the available literature.

mHealth interventions are an attractive strategy to overcome these barriers, given the 

growing sophistication of wearable and consumer-grade trackers and apps, and the 

widespread penetration of smart phones across different racial/ethnic groups [44]. While 

mHealth RCTs targeting PA in the general population have generally shown only modest 

effects [45], mHealth interventions for cancer survivors specifically have been limited for 

both PA and diet [46, 41]. Among cancer survivors, goal-setting and graded tasks were 

among factors associated with more efficacious PA interventions and higher adherence [40]. 

A focus on walking as the primary PA intervention modality has also been shown to be 

preferred by cancer survivors [47]. For diet interventions, modest improvements in diet 

quality are possible, although in isolation they tend not be associated with significant 

anthropometric or physiologic changes, suggesting a need for multi-faceted interventions 

[41, 48]. With these results in mind, we believe our multi-faceted intervention based on goal-

setting with gradual changes in PA and dietary factor shows promising preliminary 

feasibility and acceptability.

Based on our study’s experience and supplemented by qualitative feedback from 

participants, modifications to study procedures, such as greater guidance on the use of the 

dietary tracker and increasing participants’ sense of accountability by providing more 

frequent reminders or check-in’s may further improve interaction, adherence, and efficacy in 

the future. Additional strategies that may increase the efficacy of the intervention include: 1) 

longer intervention period, where 6 months is a common benchmark, followed by a less 

intensive “maintenance” phase to help sustain any intervention effects; 2) more ambitious 

goal-setting, perhaps supplemented by a more sophisticated PA tracker capable of reporting 

MVPA, not just steps; 3) limiting participants to those who are highly sedentary and have 

below average diet quality at baseline; and 4) increasing engagement on the social media 

platform (the study did not require use of a social media platform as an eligibility criteria). 

While we non-randomly assigned current smokers to the intervention arm, our study did not 

assess those participants’ interest in quitting. Any future study that incorporates a smoking 

cessation app as part of a multi-faceted mHealth intervention would need to be more 

proactive in encouraging engagement with that app.

Our study has some additional limitations, which could be addressed in any future revised 

protocol. Besides being a pilot trial with limited sample size recruited from a single 

institution, there was also limited racial/ethnic diversity (i.e., 79% white non-Hispanic). 

However, mHealth-supported interventions may help reduce racial/ethnic disparities, in that 

smartphone ownership is similar (~80%) across different racial/ethnic groups in the US [44]. 

Studies targeting other groups will need to consider whether interventions need to be 

culturally tailored to be more acceptable to participants from different racial/ethnic 

backgrounds [49]. A longer intervention period, besides being more likely to lead to 

adoption of longer-term lifestyle change [50], would also be more likely to detect any 

improvements in participants’ cardiometabolic profiles [39, 51].
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In summary, cancer survivors generally have low adherence to healthy lifestyle 

recommendations. While oncology providers are invested in helping cancer patients and 

survivors address these issues, significant barriers exist (e.g., lack of time, training, 

resources, and reimbursement) [51, 52]. In this void, remote-based and easily disseminated 

mHealth apps may play an important role. Our results provide preliminary evidence that a 

multi-faceted mHealth-supported lifestyle intervention, using existing platforms while 

personalizing goals and content, is feasible.

Supplementary Material

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

Goal-setting categories for intervention participants

Goals Ideal Borderline Not ideal

Average daily 
steps

8,000–9,999 steps 
(doing great; can set 

weekly goal to increase 
by 10%, up to ≥10,000)

If ≥10,000 steps 
(maintain, and try to also 

achieve ≥60 active 
minutes)

5,000–7,999 steps (weekly goal will be 
to increase daily steps by 10%; e.g., if 
prior week’s average was 6,000, then 

the new goal would be to try to average 
6,600 steps/day that week)

<5,000 steps (weekly goal will be to increase daily 
steps by 500; e.g., if prior week’s average was 3,000, 

then the new goal would be to average 3,500 
steps/day that week)

Daily % added 
sugars

<10% (maintain) 10–14% (try to reach <10% by next 
month’s assessment)

≥15% (try to reach 10–14% by next month’s 
assessment, then try to maintain for another month at 

that level before trying to achieve ideal range the 
following month)

Daily % 
saturated fat

<10% (maintain) 10–14% (try to reach <10% by next 
month’s assessment)

≥15% (try to reach 10–14% by next month’s 
assessment, then try to maintain for another month at 

that level before trying to achieve ideal range the 
following month)

Daily sodium <2300 mg (maintain) 2300–3999 mg (try to reduce by 500 
mg each month)

≥4000 mg (try to reduce by 500 mg each month)
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TABLE 2.

Demographic and clinical characteristics of study participants

Characteristics Intervention N=24 Control N=17 Overall N=41

Female (%) 11 (45.8) 9 (52.9) 20 (48.8)

White, non-Hispanic (%) 19 (79.2) 13 (76.5) 32 (78.0)

Median current age (range) 44.0 (20.9–54.0) 46.0 (20.2–54.8) 45.1 (20.2–54.8)

Median age at diagnosis, years (range) 36.6 (12.1–47.6) 37.5 (12.0–48.8) 37.5 (12.0–48.8)

Underlying diagnosis (%)

 Leukemia 10 (41.7) 4 (23.5) 14 (34.1)

 Lymphoma 13 (54.2) 13 (76.5) 26 (63.4)

 Other
a 1 (4.2) 0 1 (2.4)

History of hematopoietic cell transplant (%) 14 (58.3) 12 (70.6) 26 (63.4)
b

College graduate (%) 13 (54.2) 11 (64.7) 24 (58.5)

Currently married/partnered (%) 15 (62.5) 11 (64.7) 26 (63.4)

History of survivorship clinic attendance (%) 13 (54.2) 7 (41.2) 20 (48.8)

Median reported activity, minutes/week (IQR)
c 165 (50–310) 180 (70–300) 180 (70–300)

Cardiovascular risk factors (%)

 Hypertension requiring medication 4 (16.7) 4 (23.5) 8 (19.5)

 Dyslipidemia requiring medication 3 (12.5) 5 (29.4) 8 (19.5)

 Diabetes requiring medication 5 (20.8) 1 (5.9) 6 (14.6)

 Current smoker
d 5 (20.8) 0 5 (20.8)

Clinical measurements, mean (SD)

 BMI, kg/m2 28.6 (6.5) 29.6 (6.3) 29.0 (6.4)

 Systolic blood pressure, mmHg 124 (15) 125 (9) 125 (12)

 Diastolic blood pressure, mmHg 77 (12) 80 (9) 78 (11)

 Low density lipoprotein, mg/dL 119 (23) 112(35) 116 (28)

 Triglyceride, mg/dL 110 (47) 192 (85) 144 (76)

 HOMA-IR 4.22 (5.90) 4.29 (3.11) 4.25 (4.83)

 Physiological cost index, beats/minute 0.62 (0.27) 0.63 (0.46) 0.62 (0.36)

 Predicted VO2 max, mL/kg/minute 24.2 (6.0) 24.5 (5.2) 24.3 (5.6)

HOMA-IR, homeostatic model assessment of insulin resistance; IQR, interquartile range; SD, standard deviation

a
Auto-immune disease requiring hematopoietic cell transplantation

b
20 allogeneic and 6 autologous transplants

c
Expressed in terms of minutes of self-reported moderative physical activity, where time spent doing vigorous activity is weighted twice that of 

moderate activity

d
Smokers were non-randomly assigned to the intervention arm; 9 other individuals were former smokers (4 intervention, 5 control)
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TABLE 4.

Qualitative interview results (n=10)

Selected Themes Representative quotations

Positive sentiment

 Increased awareness I didn’t even realize that I was at risk for heart stuff because of [what] I’ve been through. And so, I think it was 
great to be made aware of that.

 Lifestyle change

I’m trying to be more active than I was before, I’m trying to really watch, monitor, my health, trying to get better, 
knowing that there is some heart related issues with what I went through now.
I have on my own been tracking everything I eat because I noticed I’d think about it more, then I would eat better 
when I was doing that.

Facilitators

 Altruism Any way we can help further the cause of cancer research is good.

 Improving own health Seeing kind of where my fitness level was at after all the treatments and if there’s things I can be doing to make 
my lifestyle healthier.

 Study materials and 
information I think it was very straight forward and there was an ability to ask questions if you needed more information.

 Feedback & motivation 
from intervention

I would give like 4 out of 5 stars, because I feel like it does a great job obviously of tracking your daily habits and 
things like that.
When you track everything it kind of gives you a scorecard on how you’re doing, so then I would try to figure out 
what it would take to get some of the numbers higher.
Because you realize that there’s other people that went through the same things that you went through when you 
were sick.

Barriers

 Action plan goals not 
always helpful

I did not find the phone sessions particularly helpful. I did like the fact that we made some commitments to a 
certain amount of exercise on a weekly basis, but I don’t know that they affected or changed my behavior much.

 Incorporating feedback 
into daily life

Between my work and activities and kids, I didn’t have the time… it was a very time-consuming piece where I 
kind of failed on keeping up with it.

 Difficulty with apps
[Healthwatch360] seemed to be more geared to somebody that ate a lot of fast food or processed food….It was a 
little bit harder to find generic meals you might make at home and, and find a close equivalent to that on the app.
After a couple of months I was just kind of bored with it and tired of wearing it.

 Remembering to use 
apps I had a really hard time of remembering… I would go, like a week… forget all about it.

Proposals for improvement

 More frequent check-ins Follow-up at an earlier time, especially when you’re not progressing… would have been more beneficial
Maybe more telephone… just have a quick 10-minute check-in at least once a month.

 More training on apps If you had an interviewer sit down and go over all the functions… show them how to use it on their phone… I 
think you’d get people using it more.
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