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Abstract

Background—Androgen deprivation therapy (ADT) can decrease the physical performance (PP) 

of older men with prostate cancer (PC).

Methods—We conducted a three-arm randomized pilot study (n = 19) comparing a home-based 

walking and resistance intervention (EXCAP) and a technology-mediated walking and resistance 
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intervention using Wii-Fit to a usual-care-arm in men ≥ 70 years with PC receiving ADT. The 

intervention lasted for 6-weeks, with follow-up at 12-weeks. The primary pre-specified outcome 

was change in Short Physical Performance Battery (SPPB) score. Mixed effects regression models 

were used to assess change in outcomes over time.

Results—Mean participant age was 70 years (range: 67-93). Eight patients were randomized to 

the Wii-Fit-arm, 6 to EXCAP-arm, and 5 to usual-care-arm. SPPB scores remained nearly constant 

in the usual-care-arm (β=−0.12; p=0.79), while individuals in the EXCAP-arm had on average a 

1.2 point increase at each follow-up (β=1.20; 95% CI: 0.36, 2.06). The Wii-fit-arm had a non-

significant increase in SPPB score over time relative to usual-care (β=0.32; 95% CI −0.43,1.06; 

p=0.46).

Individuals in the EXCAP-arm had an increase in steps per day over time compared to the usual-

care-arm (p-value = 0.006); the EXCAP-arm had an increase of 2720 steps (95% CI: 1313, 4128) 

while the usual-care-arm had an increase of 97 steps (95% CI: −1140, 1333). Participants in the 

Wii-Fit-arm had an increase of 1020 steps (95% CI: −474, 1238, p=0.710). Other outcomes (i.e., 

handgrip strength, lean muscle mass, and chest press repetitions) were not statistically significant.

Conclusions—A home-based aerobic and resistance exercise program, EXCAP, shows promise 

for improving PP in older men with PC on ADT.

Keywords

Androgen deprivation therapy; elderly; older adults; prostate cancer; Wii-Fit; home-based exercise 
interventions

INTRODUCTION

Prostate cancer (PC) is the most common non-cutaneous malignancy in men (1). Over two 

thirds of PC is diagnosed in men aged 70 and older.(1) The use of androgen deprivation 

therapy (ADT) is first line therapy for patients with PC recurrence, including men with 

biochemical recurrence (BCR) or those with metastatic disease.(2) ADT is accomplished by 

orchiectomy or gonadotrophin-releasing hormone (GnRH) agonists, lowering testosterone 

levels to castrate levels (7-30 ng/dL). Once initiated, ADT is typically continued life-long. 

The use of ADT is increasing in various clinical settings, such as primary therapy,(3) 

adjuvant therapy after radical prostatectomy,(4) and BCR.(5) Since older men are more 

likely to be diagnosed with indolent cancers and live with PC as a chronic disease, they are 

exposed to long-term effects of ADT including cardiovascular complications, osteoporosis, 

fatigue, weakness, and obesity.(6, 7) The effects of ADT on muscle strength, muscle mass, 

and physical performance (PP) are well-known, especially in older patients.(8, 9) ADT 

increases lean muscle loss and decreases muscle strength in older men with PC, which can 

lead to a decrease in PP and functional abilities in older men.(10, 11)

The Short Physical Performance Battery (SPPB) is an objective test that assesses timed gait 

speed, balance, and chair stands (a marker of muscle strength), and it is an important 

measure of PP in older adults.(12) In a pilot study, over 50% of older patients aged ≥ 70 on 

ADT with asymptomatic PC exhibited impaired SPPB scores of ≤ 9(10). Gait speed was 

significantly worse in older men on ADT compared to a usual-care group.(9, 13)
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The benefits of exercise in improving the PP of older adults have been the focus of recent 

research.(14, 15) Exercise interventions in an older patient with PC on ADT should include 

a multi-component exercise program focusing on improving PP, reducing loss of muscle 

strength and mass, and improving aerobic capacity.(16) Few randomized studies to date have 

evaluated the role of home-based combined resistance and aerobic exercise interventions in 

men on ADT.(16-19) The home-based aerobic and resistance program (EXCAP) combines 

resistance exercises using resistance bands, with an individually tailored walking-

prescription.(20) It has demonstrated an improvement in PP in patients with breast cancer 

and PC receiving radiation therapy.(20, 21) Technology-based interventions such as the Wii-

Fit as a home-based exercise modality (22) is considered safe for use at home (23) and has 

been reported as enjoyable for balance training in unimpaired older adults (24) and impaired 

older adults without cancer.(25) The potential benefits of Wii-Fit and EXCAP (improved 

balance, PP and fall reduction) in older men with PC on ADT have not been studied to date.

In accordance with other literature describing the purpose for conducting pilot studies (e.g., 

deriving preliminary efficacy estimates to design larger trials, assessing feasibility, fidelity or 

safety),(26) we conducted a randomized-three arm pilot trial designed to assess feasibility 

(as measured by number of steps per 7 days) and preliminary data on possible impact of 

EXCAP and a comparable program using Wii-Fit on PP (as measured by SPPB) in older 

men on ADT.

MATERIALS AND METHODS

Sample

Eligibility criteria were chosen to identify older PC patients on ADT who were at high risk 

of PP problems. The sample consisted of men aged ≥ 65 years who were receiving ADT for 

at least three months for histologically-confirmed PC. Patients had to have stable disease on 

ADT (stable or declining PSA, no progressive clinical symptoms, and no new metastatic 

lesions for one month prior to study entry). Subjects with >5 errors on the Short Portable 

Mental Status Questionnaire (SPMSQ) (27), signifying possible cognitive impairment, were 

excluded from the study. Although men needed to be sedentary, those with significant PP 

impairment (i.e. unable to walk 4 meters as part of SPPB measured walk) were excluded 

because they would be unable to perform the interventions. Sedentary was defined by 

patients not performing activity in a systemic, organized manner for the purpose of 

improving physical fitness or those who were not exercising regularly more than once 

weekly. Further, patients who were in active or maintenance physical activity, i.e. men 

planning to change their exercise behavior as documented by a standard screening 

questionnaire, the Stages of Exercise Stage Questionnaire, were excluded.(28)

Other inclusion criteria included the ability to read and understand English and receipt of 

care at the University of Rochester or the University of Chicago Genito-urinary Medical 

Oncology clinics. Both sites received IRB approval from their respective institutions for 

conducting the study.
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Study Design

In this three-arm, randomized pilot study, patients were randomized to a tailored, multi-

component, home-based aerobic and progressive resistance exercise program (EXCAP), a 

tailored, multi-component technology-mediated exercise program utilizing the Wii-Fit 

technology (Wii-Fit), or usual-care. An American College of Sports Medicine (ACSM)-

trained exercise physiologist, designated at each site, performed the objective tests and 

explained the home-based exercise programs to participants. Weekly reminders were 

conducted by phone to facilitate completion of the diary and pedometer assessments for all 

groups, until the 6-week post-intervention visit. Patients continued exercise interventions on 

their own between 6-weeks and 12-weeks of follow-up. Assessments were conducted at 

baseline, 6-weeks (post-intervention) and 12-weeks (follow-up). (Figure 1). The 

investigators, study statistician, and data managers remained blinded at all times.

Recruitment and Baseline Assessment

After providing written informed consent, demographic, comorbidity and exercise history 

were obtained and the SPMSQ was administered.(27) Eligible patients performed the SPPB,

(12) a 6-minute walk test,(29) a handgrip dynamometry test(30) and a chest-press maximum 

repetition test (31) (see Measurements.) Patients were instructed to wear pedometers during 

waking hours and complete a daily diary for one week. At the end of the week, patients who 

completed at least 70% of their daily diary entries were considered sufficiently adherent with 

study procedures (i.e. completed 5 of 7 days of the diary) to continue. A dual-energy X-ray 

absorptiometry (DEXA) scan was completed on day 7. When the baseline assessments were 

completed, patients were randomly assigned to one of the three study arms.

Measurements

Except for clinical data, all measures were obtained at each of the time points.

a) Clinical Data—A questionnaire recorded demographic, comorbidity, diagnostic, 

treatment information including time on ADT and body mass index. PSA was collected from 

the medical record. Subjects were screened with Exercise Stages of Change Form (28) to 

confirm they were not already actively exercising.

b) Functional and Aerobic Measures—i) SPPB

The primary outcome, objective physical performance, was assessed with the SPPB. The 

SPPB, an objective, clinically-relevant measure of physical performance was the pre-

specified primary outcome of the pilot study.(32) A score less than 10 (out of a possible 12) 

indicates an increased risk of incident disability and mortality.(12)

ii) 6-minute walk test (33)

Participants walked at their normal speed for a total of 6 minutes and covered as much 

distance as they could during this time. The total distance walked in meters was recorded 

and used to calculate an estimate of aerobic capacity.
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c) Skeletal muscle strength and muscular mass measure—iii) Handgrip 

dynamometer (30)

Trials were performed in an alternating bilateral sequence for a total of six attempts (three 

with each arm), and a rest period of 30 seconds was required between each trial. An average 

of the measures from the three trials was recorded.

iv) Chest press repetition maximum test: The standard chest press repetition maximum test 

was used to estimate patients’ repetition maximums for bench press (pectoralis and deltoid 

muscles).(31)

iv) DEXA Scan: DEXA can provide measures of body composition, specifically fat mass 

and lean mass, from which estimates of skeletal muscle mass can be derived.(34)

Interventions—Each intervention was designed to provide similar modes, intensities, and 

durations of the exercise components. Exercises were designed by the Physical Exercise 

Activity and Kinesiology Core (PEAK) Human Performance Clinical Research Core Lab at 

the University of Rochester and were designed to adhere to the ACSM guidelines for 

exercise testing. Patients randomized to the exercise arms received a single, 45-minute, 

instructional session with an ACSM-trained exercise physiologist.

Prior to study initiation, video-conferences were held between principal investigators, co-

investigators, exercise physiologists and research coordinators at both sites. Research 

coordinators at both sites underwent training to standardize use of equipment including 

SPPB, handgrip dynamometers , use of Wii-Fit, the 6-minute walk test and chest press 

repetition maximum test. A standard operating procedure checklist was implemented to 

ensure procedural consistency at both sites.

i) EXCAP

Patients received an “exercise kit” which contained instructions and materials for use of the 

pedometer and resistance bands. EXCAP-arm consists of two components, aerobic and 

resistance, which are outlined below. (20, 21)

The first component was a moderately intense aerobic walking exercise program meeting 

60%–70% of heart rate reserve and a 3–5 exercise rating of perceived exertion on the ACSM 

revised rating scale (35) at least 5 days a week. Patients were instructed to increase their 

total steps walked each day by 5% to 20% each week and were encouraged to reach the 

ACSM-suggested 10,000 steps a day. A pedometer calculated the average number of steps 

walked daily. Participants wore their pedometer during waking hours and noted their daily 

steps in a diary. Steps per day were calculated by adding the total number of steps walked 

over seven days and dividing the total number by seven.

The second component of the exercise program was a tailored therapeutic resistance band 

exercise prescription designed to provide low to moderate intensity progressive resistance 

exercises (3–5 exercise rating of perceived exertion on the ACSM revised rating scale) at 

least 5 days a week. Patients were given a set of three color-coded therapeutic resistance 
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bands, each representing different resistance levels. Patients were instructed to begin with an 

individually determined number of sets (1 set = 8–15 repetitions) for each of the exercises 

for a minimum of 5 days a week. Patients were instructed to increase the intensity by 

switching from low to moderate resistance bands, or by shortening the initial length of the 

band. They were instructed to progressively increase from their baseline sets and repetitions 

to a maximum of 4 sets of 15 repetitions for each exercise daily.

ii) Technology Mediated Home-Based Interventions (Wii-Fit)

This exercise program was individually tailored and designed to deliver a similar mode, 

intensity, and duration of exercise as EXCAP with the addition of a balance component. The 

patient was provided with an individual “exercise kit”. The kit contained instructions and 

materials (Wii-Fit technology, instruction manual and pedometer).

A pedometer was used to calculate the average number of steps walked daily. Wii-Fit 

technology delivers the exercise program using different exercises modules. The exercise 

physiologist tailored the exercises to each subject during the baseline assessment. Exercise 

programs of increasing intensity were unlocked as the patients demonstrated increase in 

physical performance.

ANALYTICAL METHODS

A change in SPPB score of 1.0 to 1.5 is considered clinically meaningful.(32) In order to 

provide an 80% power and a type 1 error rate of 0.05 for detecting a difference for a mean 

change score in SPPB of 1.2 between the three arms, an expected standard deviation of 0.5, 

a goal sample size of 18 subjects was needed. However, due a larger standard deviation for 

SPPB (2-3.4 depending on arm) and baseline differences in SPPB, a linear mixed-effects 

model was conducted, still using the pre-specified primary outcome of SPPB change scores. 

The potential mediators of the exercise interventions included changes in muscle mass (as 

measured by DEXA), muscle strength (as measured by handgrip dynamometer and chest 

press repetition maximum test), and aerobic capacity (as measured by 6-minute walk). These 

secondary analyses were exploratory, and due to the statistical power limitations of the 

study, findings were considered to be hypothesis-generating.

Statistical Analysis

The distribution of covariates by study group were compared, using ANOVA and Pearson 

chi-square tests as appropriate, to determine whether there are significant differences in 

demographic and clinical covariates at baseline. Next, the change in the pre-specified 

primary outcome, the SPPB, for each participant who completed at least one follow-up visit 

was compared with changes in outcomes from baseline to each follow up visit for each study 

group. Mixed-effects linear regression models with a maximum-likelihood estimation 

method were used to assess the rate of change in the primary (SPPB) and each of the four 

secondary outcomes (steps per day, handgrip strength, lean muscle mass, chest press 

repetition maximum) over the three study time points. These models assess the overall rate 

of change in study outcome over time, while accounting for variability in individual 

trajectories. These models do not require complete follow-up data, and thus allow the 
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inclusion of individuals who have only one follow-up visit (36). In the first set of models, we 

included covariates for the assigned study group, each time point, and a (time x study group) 

interaction term. The interaction term tests whether the rate of change for each intervention 

group was significantly different from the rate of change in the usual-care-arm. We included 

age, race, and education in the models to account for differences in baseline demographics 

and socioeconomic status, and we included PSA in the models because of concern about 

baseline differences between groups (p=0.09) which may reflect an increased disease 

burden. Model coefficients were presented along with 95% confidence intervals and p-

values. All statistical analysis was conducted using Stata 12.1.

RESULTS

Thirty-one patients were initially pre-screened and consented for the study, of which 19 

completed the baseline assessment, 19 completed the 6-week assessment, and 13 completed 

the 12-week assessment. Our final analysis is based on 19 fully-evaluable patients with at 

least 2 time points (11 from University of Rochester, 8 from University of Chicago). 

Following recruitment, 12 patients did not fulfill minimum eligibility criteria of completing 

their daily diary 5 out of 7 days of the screening period and therefore were not randomized. 

Among the 6 drop-outs between 6-week and 12-week assessment, 3 were in the Wii-Fit-arm, 

1 in the EXCAP-arm and 2 in the usual-care-arm. Among the three dropouts in the Wii-Fit-

arm, one patient lost his Wii-Fit, while two reported loss of interest in the exercises. The 

dropout in the EXCAP-arm stated exercises were tedious. The two dropouts in the usual-

care-arm found filling daily diaries to be cumbersome.

Table 1 presents the baseline sample characteristics. Patients in Wii-Fit-arm had non-

significantly higher baseline SPPB scores (9.1) compared to usual-care-arm (7.8) (p=0.69). 

Handgrip strength was non-significantly higher in usual-care-arm compared to EXCAP-arm 

(handgrip strength: 29.1 kg in Wii-fit-arm, 33.8 kg in EXCAP-arm, 34.7 kg in usual-care-

arm, p=0.69). Baseline differences existed in lean muscle mass between the three groups 

(lean muscle mass: 49 kg in Wii-Fit-arm, 56.3 kg in EXCAP-arm, 59.4 kg in usual-care-arm, 

p=0.04).

In terms of feasibility, individuals in the EXCAP-arm had a higher rate of change in steps 

per day compared to the usual-care (p<0.01); the usual-care-arm had an increase in number 

of steps by 97 steps (95% CI: - 1140,1333) while the EXCAP-arm had an increase of 2720 

steps at each follow-up (95% CI: 1313,4128). Patients in the Wii-Fit-arm reported a non-

significant increase of 382 steps at each follow-up (95% CI: - 473,1238; p=0.71).

Table 2 presents the mean SPPB score and other secondary outcomes at each time point for 

each group. Overall, the EXCAP-arm had a 2.3 point change in SPPB score after 12 weeks, 

compared to 0.6 point in Wii-Fit arm and −0.5 points in the usual-care arm. Figure 2 

illustrates the change in SPPB score for each participant with at least one follow-up visit.

Results from the mixed-effects linear regressions are presented in Table 3, and the adjusted 

model-based estimates of each outcome over time for each study arm are illustrated in 

Figure 3. Individuals in the EXCAP- arm had a greater change in SPPB score over time 
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compared to the usual-care (p=0.04); SPPB scores remained nearly constant in the usual-

care-arm (β=−0.12; p=0.79), while individuals in the EXCAP-arm had on average a 1.2 

point increase at each follow-up (β=1.20; 95% CI: 0.36, 2.06). The Wii-fit-arm had a non-

significant increase in SPPB score over time relative to usual-care (β=0.32; 95% CI 

−0.43,1.06; p=0.46).

Among the secondary outcomes, we observed an increase in grip strength and chest press 

repetitions in EXCAP-arm compared to usual care arm. Grip strength increased from 33.8 

kg (95% CI: 25, 42.5) to 39.5 kg (95% CI: 34.6, 44.5) at 12 weeks; chest press repetitions 

had an increase from 78.8 kg (95% CI: 50.6, 67.6) to 89.0 kg (95% CI: 66.1, 111.9) at 12 

weeks. These observed changes were not significant. No differences over time were noted 

with lean muscle mass.

DISCUSSION

The combination of a novel home-based aerobic and resistance exercise program (EXCAP) 

improved PP in older PC patients on ADT. Improvement in PP was shown by improved 

SPPB compared to usual-care in the EXCAP arm; total number of steps was also higher in 

the EXCAP arm. The EXCAP program was well tolerated with no adverse effects. These 

findings are consistent with prior research showing improvements in quality of life and 

physical function in patients with breast cancer and PC receiving radiation therapy.(21, 37, 

38) The Wii-Fit intervention showed a non-significant improvement in SPPB scores 

compared with usual-care.

Older men on ADT are a vulnerable population. Previous studies have demonstrated a loss 

of lean muscle mass on the order of 2-5% within weeks of initiating ADT.(17, 39, 40) Loss 

of lean body mass and muscular strength (i.e. sarcopenia) due to ADT are associated with 

weakness, physical decline, and falls in older men.(10) Our study demonstrates that a 

tailored exercise program for older men with PC on ADT may improve PP. These results are 

consistent with several studies that support the benefits of exercise interventions in men on 

ADT with improvements in physical well-being and quality of life.(17-19, 41) Although 

using different measures of strength, others have found similar improvements in lean mass, 

muscle strength, PP, and balance using combined resistance and aerobic programs. In a 

larger study, 155 men were randomized to a supervised resistance exercise program three 

times per week for 12-weeks or to a usual-care group.(17) Men assigned to resistance 

exercise had higher levels of muscular fitness (p<.001), less fatigue (p =.002), and higher 

quality of life (p =.001) than men in the usual-care group. (35) Limitations to prior studies 

were lack of a tailored or multi-component design, and lack of PP outcomes, such as SPPB. 

These measures are of importance since they correlate with improved function and quality of 

life (QoL) and can predict adverse outcomes in the elderly.(42) EXCAP demonstrated more 

impact on PP possibly through improved adherence. Number of steps increased by 2.5 fold 

in EXCAP-arm. An increase in steps may allow patients to increase their daily activities and 

function. (43, 44)

Technology has potential for increasing adherence to physical activity.(45, 46) In 2008, 

Nintendo launched Wii-Fit, a computerized exercise program that included strength training, 
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aerobics, and balance activities. (47, 48) A Wii-Fit based intervention improved mobility, 

walking endurance, and decreased fear of falling among older residents in assisted living 

facilities. (49-51) The Wii-Fit program requires minimal space and equipment at home.(52) 

Elders who participated in Wii-Fit exercises at least 3 times per week over 4-12-weeks 

showed similar improvements in balance and strength as other exercise programs.(51) 

However, our study was unable to replicate these findings in older men with PC on ADT. In 

our patient population, the Wii-Fit program showed a trend towards improvement in PP and 

steps, but these findings were not significant. EXCAP was more effective at improving PP in 

comparison to Wii-Fit. This is likely due to a robust resistance exercise component utilizing 

resistance exercise bands. Wii-fit and EXCAP had similar aerobic exercise components and 

therefore we do not suspect that these aerobic exercises contribute to statistically significant 

improvement in PP. These findings are consistent with prior literature establishing that 

resistance training provides substantial increase in muscle strength and endurance, while 

smaller improvements are noted with aerobic training.(53) With respect to future trials, Wii-

Fit would not satisfy the requirements for adequate resistance to improve PP in our patient 

population. Future trials would utilize EXCAP given statistically significant improvement in 

PP.

The limitations of this study include, men in both exercise arms were older and with higher 

SPPB scores compared with usual-care-arms. Baseline differences in lean muscle mass were 

noted between the three arms. However, our study compared muscle mass within each arm. 

The small sample size may explain why handgrip strength and chest press repetition 

maximum did not achieve statistical significance, and limits the capture of adverse events. 

Our interpretation of outcomes was limited with 6 dropouts from a total of 19 patients and 

cannot be addressed with imputation-based calculations given small sample size. We 

attempted to select a group of patients who were motivated. Our results may not be 

generalizable to cognitively impaired older adults or adults who are already physically 

active. Sedentary was defined with a qualitative definition rather than using quantitative 

methodology (time and METS), which may be a limitation to how patients were selected.

Despite these limitations, the results of this pilot study provides evidence that home-based 

aerobic resistance exercise could improve PP of older men on ADT.

CONCLUSIONS

Strengthening muscles through resistance exercises and aerobic exercises may improve PP 

among older men with PC on ADT. Large phase III randomized-controlled trials designed to 

study a home-based resistance exercise program using EXCAP are needed to validate and 

expand these findings.
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Figure 1. 
Study Schema
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Figure 2. 
Change in SPPB Score for each participant by study group
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Figure 3. 
Adjusted estimates of the change in outcomes over time by study groups
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Table 1

Sample baseline characteristics

Variables

Wii
(n=8)

N (%) or Mean
(SD)

EXCAP
(n=6)

N (%) or Mean
(SD)

Control
(n=5)

N (%) or Mean
(SD)

p-value

Demographics

 Age 77.5 (6.7) 75.7 (9.5) 71.8 (5) 0.41

  Range 70-87 67-93 67-80

 Marital Status

  Married 6 (75.0) 3 (50.0) 4 (80.0) 0.49

  Unmarried 2 (25.0) 3 (50.0) 1 (20.0)

 Education

  HS/Some

  college 6 (75.0) 3 (50.0) 2 (40.0) 0.41

  Bachelors+ 2 (25.0) 3 (50.0) 3 (60.0)

 Work

  Working 3 (37.5) 4 (66.7) 1 (20.0) 0.28

  Not working 5 (62.5) 2 (33.3) 4 (80.0)

 Race

  White 7 (87.5) 4 (66.7) 3 (60.0) 0.49

  African

  American 1 (12.5) 2 (33.3) 2 (40.0)

Clinical
characteristics

 BMI 29.5 (4.2) 28.5 (3.5) 31.8 (4.7) 0.43

 IADL 11.1 (1.7) 11.8 (0.4) 11.4 (0.5) 0.56

 KPS 87.5 (8.9) 88.3 (13.3) 88 (16.4) 0.99

 Time on ADT (months) 67.4 (67.9) 58.7 (56.3) 60 (66.6) 0.96

 Gleason Score 7.1 (1.6) 8.0 (1) 7.6 (1.3) 0.54

 PSA 1.9 (2.9) 2.4 (3.1) 21.9 (30.2) 0.09

 Comorbidity

  0 to 1 6 (75.0) 4 (66.7) 3 (60.0) 0.96

  2 2 (25.0) 2 (33.3) 2 (40.0)

Outcomes

 SPPB 9.1 (2.0) 8.7 (2.8) 7.8 (3.4) 0.69

 Handgrip 29.1 (6.2) 33.8 (11.0) 34.7 (6.8) 0.41

 Steps per day 2999.9 (2627.9) 3593.9 (2777.1) 2625.7 (2286.1) 0.82

 Muscle Mass 49 (6.2) 56.3 (6.8) 59.4 (8.2) 0.04

 Chest press repetition
 max

59.1 (12.2) 78.8 (29.1) 72 (19.2) 0.22

Abbreviations: BMI – Body Mass Index, IADL – instrumental activities of daily living, KPS – Karnofsky Performance Status, ADT – Androgen 
deprivation therapy, PSA – Prostate-specific antigen, SPPB –Short physical performance battery P-values represent comparisons of covariates 
across study arms using ANOVA or Pearson Chi-Square tests

* Two individuals with high PSA were in the control arm with values of 44.8 and 63.5
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Table 3

Mixed effects linear regression comparing rate of change in study outcomes by study group (n=18)

Coefficient 95% CI p-value

SPPB

 Wii 3.41 (0.67,6.14) 0.015

 EXCAP 1.33 (−1.57,4.23) 0.369

 Time −0.12 (−1.04,0.79) 0.790

 Time × Wii 0.44 (−0.74,1.62) 0.461

 Time × EXCAP 1.33 (0.08,2.58) 0.038

Handgrip

 Wii −2.01 (−11.96,7.95) 0.693

 EXCAP 0.53 (−9.82,10.89) 0.919

 Time 0.57 (−1.28,2.42) 0.543

 Time × Wii −0.59 (−2.95,1.78) 0.628

 Time × EXCAP 0.34 (−2.16,2.84) 0.791

Steps per day

 Wii 987.37 (−
2499,68,4474.42) 0.579

 EXCAP −1002.50 (−
4939.64,2934.64) 0.618

 Time 96.58 (−
1140.05,1333.21) 0.878

 Time × Wii 285.48 (−
1221.68,1792.64) 0.710

 Time × EXCAP 2623.83 (756.18,4491.48) 0.006

Lean muscle mass

 Wii −7.54 (−14.9,−0.16) 0.045

 EXCAP 0.30 (−7.36,7.96) 0.939

 Time 0.37 (−0.8,1.54) 0.540

 Time × Wii −0.83 (−2.26,0.59) 0.252

 Time × EXCAP −1.26 (−2.74,0.22) 0.095

Chest press reps

 Wii 6.12 (−15.50,27.74) 0.579

 EXCAP 14.73 (−7.86,37.32) 0.201

 Time −0.73 (−5.82,4.35) 0.777

 Time × Wii −0.63 (−7.14,5.88) 0.850

 Time × EXCAP 0.46 (−6.42,7.33) 0.897

Model is adjusted controls for Age, Race, Education, and PSA.

Change in outcomes data shown include patients who completed the study1
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