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Abstract

Background: Lower-limb amputation (LLA) due to non-traumatic vascular etiology is linked to 

extremely low physical activity and high disability.

Objective: To test the feasibility of a biobehavioral intervention designed to promote physical 

activity.

Design: A randomized, single-blind feasibility trial with a crossover design.

Setting: Veterans Administration Medical Center.

Participants: Military veterans (age: 65.7 [7.8] years; mean [standard deviation]) with 

nontraumatic lower-limb amputation (LLA), randomized to two groups: GROUP1 (n = 16) and 

GROUP2 (n = 15). Both groups had similar baseline amputation characteristics (level of 

amputation and time since amputation).

Interventions: Twelve weekly, 30-minute telehealth sessions of physical activity behavior-

change intervention, with GROUP1 participating in weeks 1–12 and GROUP2 in weeks 13–24. 

GROUP1 noncontact phase in weeks 13–24 and GROUP2 attention control telehealth phase in 

weeks 1–12.

Main Outcome Measures: Feasibility (participant retention, dose goal attainment, intervention 

acceptability [Intrinsic Motivation Inventory [IMI] Interest and Enjoyment scale], safety) and 

signal of efficacy (free-living physical activity [accelerometer-based average daily step count], 

Late Life Function and Disability Index - Disability Scale [LLFDI-DS]).

Results: Participant retention rate was high (90%), with three participants lost to follow-up 

during the intervention period. Dose goal attainment was low, with only 10% of participants 

achieving an a priori walking dose goal. Intervention was rated as acceptable, with mean IMI 

Interest and Enjoyment score (5.8) statistically higher than the null value of 5.0 (P = .002). There 

were no between-group differences in adverse event rates (falls: P = .19, lower extremity wounds: 

P = .60). There was no signal of efficacy for change in average daily step count (d = −0.15) or 

LLFDI-DS (d = −0.22 and 0.17 for frequency and limitations scales, respectively).

Conclusions: Telehealth delivered biobehavioral intervention resulted in acceptable participant 

retention, low dose goal attainment, high participant acceptability, and low safety risk, while 

having no signal of efficacy (physical activity, disability) for people with nontraumatic LLA.

Introduction

The increasing U.S. population of patients with lower-limb amputation (LLA) is attributed 

largely to an aging population with chronic vascular conditions, such as diabetes mellitus 

(DM) and peripheral artery disease (PAD). Such vascular-related, nontraumatic amputations 

in older adults account for the majority of LLA (>80%).1–3 Worldwide, the number of 

people diagnosed with DM has steadily increased over the past several decades;4 therefore, 
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despite current declines in amputation rate for the general population, the incidence of 

amputation due to complications of DM and/or PAD is not declining.5–8 For U.S. military 

veterans, relative amputation rate decreased 34% from 2000 to 2004. However, due to an 

increase in number of veterans with DM during the same period, the population of veterans 

with DM and initial amputation increased by 23%.7

The loss of lower limb due to vascular-related etiologies is characterized by extremely low 

levels of physical activity9 and high disability.10 It is possible that such low physical activity 

and high disability are associated with chronic behaviors that predate the need for 

amputation.11 Current clinical practice guidelines for rehabilitation describe a 

comprehensive approach, including mobility training and community reintegration after 

LLA.12 Conventional LLA rehabilitation guidelines encourage increasing free-living 

physical activity through resistance exercise, mobility training, cardiovascular exercise, and 

other specific functional exercises.13 However, the poor physical activity outcomes indicate 

the need to target the habitual sedentary behaviors associated with DM14 and PAD15 that 

become compounded after nontraumatic LLA.

The use of theory-based biobehavioral intervention founded in chronic disease self-

management theories is a promising approach to helping people become more physically 

active. Biobehavioral interventions can reduce fall risk and improve quality of life for people 

with chronic diseases, including DM and PAD.16–18 Home-based behavior change 

intervention to promote exercise, walking activity, and disease self-management has been 

piloted in people recovering from nontraumatic transtibial amputation, resulting in increased 

daily step count.19 However, the intervention did not focus solely on physical activity. In 

addition, the previous trial was implemented within the first 6 months after amputation and 

physical activity progression was potentially limited due to the need for some participants to 

resolve wound and incision healing issues from the amputation.

Thus, the purpose of this trial was to test the feasibility of using a biobehavioral intervention 

focused on changing physical activity behavior for people with nontraumatic LLA, who 

were 1–5 years removed from the amputation surgery. Feasibility of the intervention (Aim 1) 

was assessed using measures of participant retention, dose goal attainment, participant 

acceptability, and safety. In addition, an efficacy signal (Aim 2) was assessed using physical 

activity and disability outcomes.

Methods

The study was a randomized (1:1 allocation), single-blind (outcome assessors blinded) 

feasibility trial with a crossover design (Figure 1). After a 12-week telehealth biobehavioral 

intervention period, participants in GROUP1 participated in a no-contact 12-week phase. 

GROUP2 participated in a telehealth attention control period for 12 weeks, crossing over to 

the telehealth biobehavioral intervention for the final 12 weeks. Details of the clinical trial 

methods have been previously published.20 The study protocol was approved by the 

Colorado Multiple Institutional Review Board and Rocky Mountain Veterans Affairs Review 

Board and written informed consent obtained from all participants.
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Participants

U.S. military veterans with nontraumatic LLA were recruited for trial participation. Veteran 

volunteers were included if they were ≥50 years of age, had major LLA (above ankle) 1–5 

years prior, had type 2 DM and/or PAD, and were ambulatory using a prosthesis. 

Participants were excluded if their LLA was a trauma or cancer-related etiology or if they 

had an unstable heart condition, uncontrolled hypertension, acute systemic infection, recent 

stroke (within 2 years), active cancer treatment, or lower extremity wound or ulcer that 

limited ambulation. Participants were also required to live within 50 miles of the medical 

center for feasible home-based testing. Descriptive measures included age, height, weight, 

time since amputation, amputation level, the Geriatric Depression Scale-Short Form,21 the 

Mini-Mental Status Examination,22 the Chakrabarty Residual Limb Score,23 and the 

Functional Comorbidity Index.24 In addition, individual prosthetic componentry was 

identified and categorized for each participant.

Physical Activity Behavior-Change Intervention

Both groups participated in 12 individual sessions of the physical activity behavior-change 

intervention (GROUP1: weeks 1–12; GROUP2: weeks 13–24). The initial home-based 

session presented the intervention concepts, provided the participant with equipment (FitBit 

wearable sensor, FitBit Inc., Boston, MA), provided mobile-health computer tablet training, 

and guided the participant on long-term (12 weeks) and short-term (weekly) physical 

activity goals. After the initial home visit, 12 weekly video-based interactions between 

participant and therapist occurred through the mobile health tablet.

Details of the behavior-change intervention are previously published.20 The weekly video-

based interactions (12 sessions, ~30 minutes each) included systematic biobehavioral 

intervention that consisted of participant education (~5 minutes), self-monitoring (~3 

minutes), tailored feedback (~3 minutes), barrier and facilitator identification (~5 minutes), 

promotion of problem solving (~5 minutes), action planning (~5 minutes), and 

encouragement (~2 minutes). Finally, participants reported on fall occurrence, research 

activity difficulties, their residual limb issues, healthcare visits, and health issues (~2 

minutes).

The 12 intervention sessions were conducted by the therapist following a semistructured 

script. The intervention required daily participant interaction with the FitBit wearable sensor 

coupled to a tablet application. The commercially available tablet application (FitBit) 

provided feedback on daily steps and progress toward physical activity goals. Participant 

activity feedback and personal motivations guided the weekly goals and barriers to reaching 

goals were identified. The therapist used the participant-identified barriers to guide the 

participant in reasoning solutions.

Attention Control Sessions

Veterans in GROUP2 participated in an attention control, telehealth delivered education 

program for weeks 1–12. In these sessions, the therapist provided specific health and safety 

education on nonexercise topics pertaining to aging (~10 minutes). In addition, through the 

video interface, the therapist led the patient through a brief period of light upper and lower 
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extremity range of motion tasks with participants seated in a chair (~15 minutes). At the end 

of each session, participants completed a similar safety and healthcare utilization report as in 

the intervention sessions (~5 minutes).

Intervention Fidelity

Intervention and control sessions were delivered by a single trained physical therapist, who 

completed a self-checklist for each session to optimize intervention fidelity. Additionally, 

intervention fidelity was assessed by an in-person reviewer for at least one session per 

participant, which was randomly allocated for various times throughout the 12-week 

periods.

Outcome Measures

Participants were tested at their homes prior to intervention start (baseline), at the end of 

intervention (12 weeks), and 24 weeks postintervention (Figure 1). Feasibility outcomes 

(participant retention, dose goal attainment, intervention acceptability, safety), free-living 

physical activity (average daily step count), self-report questionnaires (Late Life Function 

and Disability Index - Disability Scale [LLFDI-DS], Prosthesis Evaluation Questionnaire - 

Mobility Section [PEQ-MS], Falls Efficacy Scale International [FES-I], Multidimensional 

Scale of Perceived Social Support [MSPSS], Self-Efficacy of Exercise Scale [SEE], Exercise 

Stages of Change Scale [ESC]), and performance-based functional measures (Timed Up-

and-Go [TUG], 5-Meter Walk Test [gait speed], and Two-Minute Walk [2 MW]) were 

measured at each time point.

Feasibility Outcomes—Participant retention rate was assessed by tracking the number of 

participants lost to follow-up during the intervention period (Weeks 1–12 GROUP1, Weeks 

13–24 GROUP2). Dose goal attainment was assessed by the proportion of participants 

achieving 3% average weekly increase in steps, a value based on data for physical activity 

gains in other intervention studies.25–27 Intervention acceptability was measured with the 

Intrinsic Motivation Inventory (IMI) Interest and Enjoyment subscale, with a mean score of 

<5/7 considered a negative acceptability result.28 Adverse and serious adverse events, 

including falls, were used to measure safety at all weekly telehealth sessions and test 

sessions.

Free-Living Physical Activity—Average daily step count was measured for assessing 

free-living physical activity, using an accelerometer-based activity monitor (ActiGraph 

GT3X-BT, ActiGraph, Pensacola, FL). Participants wore the monitor on a waist-belt for a 

10-day period, with instruction to wear at all times except during bathing. The ActiGraph 

monitor was used only for outcome data and provided no feedback to participants. During 

the 10-day wear period, participants completed an Activity and Exercise Diary, which was 

used to verify wear times of the ActiGraph. Acceleration data were sampled at 60 Hz during 

the 10-day period. Days with >10 hours of monitor wear were used for analysis,29 with the 

requirement of collecting a minimum of 3 week-days and 1 weekend day of physical activity 

from each participant at each test point. All valid days were used for calculating average 

daily step count for the 10-day period (mean number of steps/d).
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Self-Report Questionnaires

Participation—The LLFDI-DS measures life participation in two scales: Frequency and 

Limitation. Participants report frequency (very often [5] to never [1]) and to what extent they 

feel limited (not at all [5] to completely [1]) across the 16 different tasks, where higher 

scores indicate greater frequency of task performance and less limitation in tasks.30,31 The 

LLFDI-DS is internally consistent (Cronbach alpha, frequency = 0.75 and limitation = 0.94) 

and reliable (interclass correlation coefficient [ICC], frequency = 0.68 and limitation = 0.82) 

for adults living with chronic conditions.32,33

Physical Function—An average PEQ-MS score was used to rate the amount of difficulty 

completing locomotion tasks. The PEQ-MS is a reliable (ICC: 0.0.73–0.90) and internally 

consistent (Cronbach alpha = 0.96) measure with people who have LLA, where 0 indicates 

inability to complete a task to 4, which indicates no difficulty.34,35

Self-Efficacy—The FES-I was used to measure the amount of concern about the 

possibility of falling while completing 16 different tasks. Participants report “not at all 

concerned” (score of 1) to “very concerned” (score of 4).36,37The FES-I has been validated 

for use with community dwelling older adults and other specific complex health populations.
36 The FES-I is internally consistent (Cronbach alpha = 0.96), reliable (ICC = 0.92–0.96), 

and has been used with people who have LLA.36–38 The SEE scale measured the amount of 

confidence one has to participate in exercise three times a week if specific conditions were 

present, on a 0 (no confidence) to 10 (total confidence) scale.39 The SEE has demonstrated 

reliability with an alpha coefficient of 0.92.39 Using the ESC questionnaire, participants 

indicated readiness for physical activity behavior change with four questions about 

participation in physical activity, intention to be more active, and participation in regular 

activity for the past 6 months.40 The ESC was adapted from a measure of contemplation of 

smoking cessation and has been validated for use in physical activity.40,41

Social Support—The MSPSS is a 12-item questionnaire that quantifies the amount of 

social support participants feel they have on a scale of 1 to 7. Lower scores indicate lower 

perceived social support.42,43 The MSPSS has demonstrated internal consistency (Cronbach 

alpha = 0.88) and reliability (r = 0.85).42–45

Performance-Based Functional Measures

The TUG was measured as the time (handheld stopwatch) required for the participant to rise 

from a chair (46 cm seat height), walk 3 m, return to the chair, and sit back down, as quickly 

and safely as possible.46,47 Original TUG protocol instructions asked participants to walk at 

a comfortable pace.46 The instructions to perform the test quickly were included in this 

study, to allow comparison to other data from community-dwelling adults47 and people with 

LLA.19 The TUG performed as “quickly and as safely as possible” has high interrater 

reliability (ICC = 0.98) in community dwelling adults at high risk for falls.47 The TUG has 

established cutoff scores to indicate fall risk.47,48 In addition, the TUG is responsive to 

changes in mobility status over time.49 Gait speed, assessed with the 5-Meter Walk Test, was 

used to measure the time (handheld stopwatch) required for the participant to walk 5 m (with 

a 2 m acceleration and deceleration zone at both ends) at their typical, freely chosen pace. 
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Gait speed is a widely used measure of functional capacity and is predictive of multiple 

health outcomes, for example <0.8 m/s is an indicator of low life expectancy and poor ability 

for community ambulation.50,51 The 2 MW was performed on a level walkway, with 

walkway length differing between some participants based on their home environment (7–15 

m) but remaining consistent for each participant at each test session. Both the 2 MW and 

gait speed are reliable across time and tester and are valid measures for patients with LLA 

and non-disabled adults.52–54 Blood pressure and heart rate were assessed prior to 

performance-based functional testing in accordance with the American College of Sports 

Medicine Exercise Testing and Prescription Guidelines.55

Statistical Methods

Aim 1 (feasibility) was assessed as participant retention, dose goal attainment, participant 

acceptability, and safety. To assess participant retention rate, an a priori cutoff of 85% 

retention (ie, loss of >6 participants) was deemed as a negative outcome, based on previous 

activity change programs for patients with DM or PAD.18,56 Mean retention rate was 

compared to the null value of 85% using a one-sample t-test (α = .05). The ability to attain a 

3% average weekly step increase for >75% of participants (Weeks 1–12 GROUP1, Weeks 

13–24 GROUP2) was the a priori determination of a positive result for dose goal attainment. 

The proportion of participants attaining a 3% average weekly step increase was calculated 

(95% CI) and compared to the null value of 75% using a one-sample binomial proportions 

test (α = .05). Mean IMI Interest and Enjoyment score at end of intervention (12-week test) 

was compared to the null value of 5.0 using a one-sample t-test (α = .05) to assess 

intervention acceptability. Adverse and serious adverse event (AE/SAE) rates (events/

participant) were compared using a chi-square test of proportions for Weeks 1–12 

(Intervention for GROUP1, attention control for GROUP2). Similar AE/SAE rates between 

groups would indicate no negative safety issues with intervention.

Aim 2 was assessed by calculating the effect size of the intervention with Cohen’s d, using 

mean and SD for change in average daily step counts and LLFDI-DS scores (Weeks 1–12 

GROUP1, Weeks 13–24 GROUP2). Statistical inference of group differences during the first 

12-week period was based on linear models with average daily step count and LLFDI-DS 

frequency and limitation scores as outcome variables (α = .05). Explanatory variables in 

each model included primary medical diagnosis (PAD, DM, or both), group, and baseline 

average daily step count or LLFDI-DS (frequency and limitation) scores.57,58 Similarly, 

group differences were also assessed for the secondary outcomes (self-report questionnaires 

and performance-based functional measures) during the first 12-week period.

Results

Participants

Sixty-six veterans were assessed for eligibility, with 31 veteran men enrolled (Figure 2). 

Thirty-five veterans screened as ineligible, due to time since amputation (n = 7), amputation 

etiology (n = 6), nonambulatory status (n = 5), distance from medical center (n = 2), unstable 

health condition (n = 1), and age (n = 1). Participant characteristics were similar between 

groups (Table 1). Most participants (84%) had transtibial amputation, with 2 participants in 
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GROUP1 and 3 participants in GROUP2 having transfemoral amputation. Interventionist 

fidelity to the protocol was 97%, including at least one session with 75% of participants 

during the intervention period (Weeks 1–12 GROUP1, Weeks 13–24 GROUP2). Adherence 

to the telehealth sessions was high, with only 9% of total sessions missed (49/552 possible 

sessions missed).

Feasibility Outcomes

Participant retention was 90% (95% CI [74.4, 96.5]), with 3 participants lost to follow-up 

during the intervention period (Weeks 1–12 GROUP1, Weeks 13–24 GROUP2). Total 

participant retention for the study (including nonintervention periods) was 87.9% (4 total 

participants lost to follow-up). Three participants (2 in GROUP1, 1 in GROUP2) were lost 

to follow-up during the first 12-week intervention period, leaving 28 participants who 

completed the 12-week test. One additional participant was lost to follow-up in GROUP2 

between the 12- and 24-week tests, leaving 14 GROUP1 and 13 GROUP2 participants who 

completed the 24-week test.

Ten percent of participants achieved the dose goal attainment of 3% average weekly step 

increase. The mean IMI Interest and Enjoyment score was 5.8 at the 12-week test for 

GROUP1, statistically higher than the a priori value of 5.0 (P = .002). Adherence to the use 

of the FitBit sensor for tracking physical activity was high, with participants interacting with 

the device an average of 6.8 days per week during the 12-week intervention period.

There were no between group differences in total AE/SAE rates between groups during the 

first 12-week time period (falls: P = .19, wounds: P = .60), with no AE/SAEs occurring 

during research activities. A total of 10 (GROUP1 = 3, GROUP2 = 7) falls occurred during 

the first 12-week period. Only four other events (eg, vascular procedure, hospitalization) 

occurred within the first 12-week period and were related to progression of comorbid 

conditions and not related to the study protocol.

Preliminary Efficacy

Outcome data were normally distributed, based on Kolmogorov-Smirnov analysis. There 

was no signal of efficacy identified for the physical activity behavior-change intervention, 

with a calculated effect size (Cohen’s d) of −0.15 for change in average daily step count 

during the intervention period (Weeks 1–12 GROUP1, Weeks 13–24 GROUP2). There was 

no between-group difference in average daily step count change for the first 12-week period 

(P = .09) (Table 2).

The effect sizes for within-group change in LLFDI-DS during the intervention period 

(Weeks 1–12 GROUP1, Weeks 13–24 GROUP2) were −0.22 and 0.17 for the frequency and 

limitations scales, respectively. There were no between-group differences in LLFDI-DS 

frequency (P = .09) and limitations (P = .56) scales for the first 12-week period. Secondary 

outcomes had the following effect sizes during the intervention period (GROUP1 and 

GROUP2): TUG (−0.10), gait speed (−0.05), 2 MW (−0.15), PEQ-MS (−0.05), FES-I 

(−0.10), MSPSS (0.17), SEE (0.05), and ESC (0.39), with no between-group differences for 

change in the first 12-week period.
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Discussion

Biobehavioral intervention targeting physical activity change was feasible in terms of 

participant retention, intervention acceptability, and safety for veteran participants with 

nontraumatic LLA. Participant retention rate (90%) was above the a priori cutoff of 85%, 

although the 95%CI included 85%, indicating a reasonable level of retention for this small 

trial. In addition, participants reported interest and enjoyment with the intervention, and both 

groups had similar adverse event rates, which were characteristic of the complex, multi-

comorbid condition of nontraumatic amputation. However, participants did not achieve the 

dose goal of an average of 3% weekly increase in average daily step counts, and the 

biobehavioral intervention did not result in average daily step count increases. In addition, 

the biobehavioral intervention did not change participants’ reports of life participation.

The small effect sizes indicate no clinically meaningful change in efficacy outcomes. Step 

counts in both groups were low compared to minimum physical activity recommendations,59 

with no mean daily step count difference between groups, and the trend of change being 

negative (ie, slightly fewer average steps per day after intervention) during the intervention 

period. Clinically significant changes in step count have not been established for people with 

LLA, although clinically meaningful changes in step count range from 600 to 1200 steps/d 

in populations with similarly low levels of physical activity (eg, diabetes mellitus type 2, 

older age).59,60 The <600 steps/d change in the current study does not suggest a clinically 

significant change. The findings of this study are in contrast to a previous biobehavioral 

intervention trial for people with nontraumatic transtibial amputation, who were provided a 

similar intervention to the current trial, but starting within the first 6 months following 

amputation.19 In this previous pilot trial, people with nontraumatic transtibial amputation 

increased their average daily step count by 1135 steps. Two primary differences between the 

current and previous trial were (1) a singular focus on physical activity goals in the current 

trial and (2) the time since amputation. In the previous pilot trial, participants had a 

transtibial amputation within 6 months prior to study enrollment (mean 18 weeks from 

amputation). In the current trial, the mean time since amputation was 36.4 months. Thus, 

there is indication that the timing of biobehavioral intervention could be a key factor. It is 

possible that people are more able or willing to change walking behaviors early after LLA 

compared to more than a year after LLA (as in the current trial). Indeed, there is evidence 

that pivotal experiences (such as LLA) may provide time windows of opportunity when 

people are open to health behavior changes.61

Little is known regarding the influence of time since amputation on physical activity. A 

study of 72 people with LLA from various etiologies (35% nontraumatic, dysvascular) found 

lower self-reported physical activity to be weakly associated with shorter time since 

amputation.62 It is also known that people with nontraumatic amputation typically report 

lower levels of physical activity than those with traumatic amputation.62,63 The time course 

of physical activity recovery for patients with nontraumatic LLA is unique, as they require 

extended recovery times compared to patients with LLA from other etiologies, due to 

vascular and medical comorbidity.64 Previous studies in nontraumatic LLA have found 

accelerometer-based average daily step counts to be very low,9,11 equating to less than one-

third of the recommended daily steps for people with disabilities.59 For example, average 
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daily steps for people within the first 6 months after LLA have been measured at 1721 

(1524) steps/d [mean(SD)].9 The combined average daily step count of both groups in this 

current study, 1743 steps/d, is comparable to previous data. Further investigation regarding 

the effect of time since amputation on responsiveness to physical activity behavior change 

intervention is needed to better understand the combined influence of time and motivation 

for change.

Numerous barriers to physical activity have been identified for people with nontraumatic 

LLA. For example, a qualitative metasynthesis identified patient education, motivation, 

social support, self-efficacy, and prosthesis factors as overarching categories influencing 

physical activity for people with LLA.65 In addition, higher age, less experience with the 

prosthesis, more comorbidities, and lower functional capacity are associated with lower 

levels of physical activity after LLA.63,66 Also, U.S. military veterans have slightly higher 

physical activity than nonveterans, although veterans who use the Veterans Health 

Administration for health care may have slightly less physical activity than other veterans.67 

All participants in this current study were veterans who obtained at least some of their care 

from the Veterans Health Administration.

Although multiple mechanisms underlie low levels of physical activity after LLA, the 

approach of increasing physical activity through behavior change intervention has been 

shown to improve physical activity in people recovering from nontraumatic transtibial 

amputation.19 In the current trial, the biobehavioral intervention focused on physical activity, 

with the primary target for participant self-monitoring being daily steps. In the previous trial 

with similar intervention, participants targeted goals in (1) home exercise, (2) disease self-

management, and (3) physical activity.19 It is possible that efforts in home exercise and/or 

disease self-management may have indirectly influenced physical activity in the previous 

trial. Although there is no definitive conclusion regarding the effect of goal specificity on 

physical activity outcomes, it is has been suggested that less specificity (eg, being generally 

more active) might be advantageous for people in the early stages of learning how to be 

active.68 In addition, people with nontraumatic LLA may not be motivated to focus solely on 

physical activity behavior change. The influence of goal specificity on physical activity 

outcomes following LLA should be further investigated.

There are limitations of our study. First, only men were successfully recruited. Based on the 

small number of veteran women living with amputation (approximately 2% of the veteran 

amputee population in 2016),69 fewer women than men were expected. However, based on 

evidence of gender differences in physical activity,70 future research on gender differences 

in response to biobehavioral physical activity intervention are necessary. Second, the 

behavior-change intervention employed specific methods based largely on social cognitive 

theory. However, other behavior-change methods may prove effective in helping people 

improve physical activity after the 1-year post-amputation time point. Third, the 

biobehavioral intervention was delivered using telehealth video sessions. Despite previous 

studies demonstrating efficacy of telehealth biobehavioral intervention, it is possible that 

other modes of intervention delivery (eg, in-person or group sessions) may result in physical 

activity improvements for people who are more than a year removed from LLA. Finally, the 

study sample size was small. Despite being appropriately powered for the primary analysis, 
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as a feasibility study it was not powered to allow for other demographic comparisons (eg, 

level of amputation, assistive device use).

Conclusion

Telehealth delivered biobehavioral intervention resulted in acceptable participant retention, 

low dose goal attainment, high participant acceptability, and low safety risk, while having no 

signal of efficacy (physical activity, disability) for people with nontraumatic LLA. Time 

since amputation and participant selection of functional goals may be important factors in 

determining intervention efficacy for this population.

Funding Sources:

VA RR&D I21RX002054, NIH K12 HD055931; NIH/NCATS UL1-TR001082.
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Figure 1. 
Study design overview.
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Figure 2. 
Enrollment CONSORT diagram.
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Table 1

Baseline participant characteristics by group*

Variable GROUP1 (n = 16) GROUP2 (n = 15)

Age, y 67.9 (6.2) 63.4 (8.9)

Gender, n (%) male 16 (100%) 15 (100%)

BMI, kg/m2 26.9 (4.9) 30.9 (6.1)

Time since amputation, months 36.5 (40.8) 36.2 (16.0)

Amputation level, n (%) transtibial 14 (88%) 12 (80%)

GDS, score out of 15 4.1 (4.0) 3.7 (3.8)

MMSE, score out of 30 28.4 (4.5) 29.0 (1.6)

Chakrabarty Grade, score out of 100 84.8 (18.4) 85.7 (12.4)

Functional Comorbidity Index, score out of 20 6.8 (3.3) 6.0 (3.2)

BMI = body mass index; GDS = Geriatric Depression Scale; MMSE = Mini-Mental Status Examination.

*
Data shown are means (SD) or n (%), unless otherwise stated.
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