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SUMMARY

Importance—In older adults reduced mobility is common and is an independent risk factor for 

morbidity, hospitalization, disability, and mortality. Limited evidence suggests that physical 

activity may help prevent mobility disability; however, there are no definitive clinical trials 

examining if physical activity prevents or delays mobility disability.
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Objective—To test the hypothesis that a long-term structured physical activity program is more 

effective than a health education program (also referred to as a successful aging program) in 

reducing the risk of major mobility disability.

Design, Setting, and Participants—The Lifestyle Interventions and Independence for Elders 

(LIFE) study was a multicenter, randomized trial that enrolled participants between February 2010 

and December 2011, who participated for an average of 2.6 years. Follow-up ended in December 

2013. Outcome assessors were blinded to the intervention assignment. Participants were recruited 

from urban, suburban and rural communities at 8 field centers throughout the US. We randomized 

a volunteer sample of 1,635 sedentary men and women aged 70–89 years who had physical 

limitations, defined as a score on the Short Physical Performance Battery of 9 or below, but were 

able to walk 400 m.

Interventions—Participants were randomized to a structured moderate intensity physical 

activity program (n=818) done in a center and at home that included including aerobic, resistance 

and flexibility training activities or to a health education program (n=817) consisting of workshops 

on topics relevant to older adults and upper extremity stretching exercises.

Main Outcomes and Measures—The primary outcome was major mobility disability 

objectively defined by loss of ability to walk 400 m.

Results—Incident major mobility disability occurred in 30.1% (n=246/818) of physical activity 

and 35.5% (n=290/817) of health education participants (HR=0.82, 95%CI=0.69–0.98, p=0.03). 

Persistent mobility disability was experienced by 120/818 (14.7%) physical activity and 162/817 

(19.8%) health education participants (HR=0.72; 95%CI=0.57–0.91; p=0.006). Serious adverse 

events were reported by 404/818 (49.4%) of the physical activity and 373/817 (45.7%) of the 

health education participants (Risk Ratio=1.08; 95%CI=0.98–1.20).

Conclusions and Relevance—A structured moderate intensity physical activity program, 

compared with a health education program, reduced major mobility disability over 2.6 years 

among older adults at risk of disability. These findings suggest mobility benefit from such a 

program in vulnerable older adults.

Registration—ClinicalsTrials.gov identifier NCT01072500.

INTRODUCTION

The life expectancy of older Americans continues to increase, with persons aged 65 years or 

older representing the fastest growing segment of the U.S. population.1 While prolongation 

of life remains an important public health goal, of even greater significance is preservation 

of the capacity to live independently and to function well during late life.2 Identification of 

proven interventions to prevent disability is an important public health challenge.3

Mobility - the ability to walk without assistance - is a critical characteristic for functioning 

independently.4;5 Those who lose mobility have higher rates of morbidity, disability, and 

mortality,6–13 and yet are often excluded from clinical trials. Preserving the ability to walk 

400 m, an excellent proxy for community ambulation, is central to maintaining a high 

quality of life and independence in the community.
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To our knowledge, no trial has conclusively tested that physical activity can prevent or delay 

the onset of mobility disability over an extended follow-up. Therefore, we conducted the 

Lifestyle Interventions and Independence for Elders (LIFE) Pilot study from 2004 to 2006 to 

plan for the Phase 3 randomized trial.14 As hypothesized, the LIFE Pilot study (N=424) 

showed significant improvements in walking speed and physical performance measures. The 

pilot was not powered for a disability endpoint, but showed a non-significant reduction in 

risk of major mobility disability in the physical activity group, compared with the health 

education group, also referred to as the successful aging group. In the LIFE study we 

hypothesized that compared with a health education program, a long-term structured 

physical activity program would reduce the risk of major mobility disability.

METHODS

Trial design and participants

The LIFE study was a multicenter, single-blinded, parallel randomized trial conducted at 8 

field centers across the U.S. (University of Florida, Gainesville and Jacksonville, Florida; 

Northwestern University, Chicago, Illinois; Pennington Biomedical Research Center, Baton 

h21-Rouge, Louisiana; University of Pittsburgh, Pittsburgh, Pennsylvania; Stanford 

University, Stanford, California; Tufts University, Boston, Massachusetts; Wake Forest 

School of Medicine, Winston-Salem, North Carolina; and Yale University, New Haven, 

Connecticut) between February 2010 and December 2013. The Administrative Coordinating 

Center was located at the University of Florida and the Data Management, Analysis, and 

Quality Control Center at Wake Forest School of Medicine. The field centers included rural, 

suburban and urban communities.

Details of the methods were published previously.15 Briefly, the eligibility criteria consisted 

of men and women aged 70–89 years who (a) were sedentary (reporting <20 min/week in 

the past month performing regular physical activity and <125 min/week of moderate 

physical activity); (b) were at high risk for mobility disability based on lower extremity 

functional limitations measured by the Short Physical Performance Battery (SPPB)16 score 

≤9 out of a of 12 (45% of participants were targeted to have a score <8); (c) could walk 400 

m in ≤15 minutes without sitting, leaning, or the help of another person or walker; (d) had 

no major cognitive impairment (Modified Mini-Mental State Examination17 [3MSE] 1.5 

standard deviations below education- and race-specific norms); and (e) could safely 

participate in the intervention as determined by medical history, physical exam and resting 

ECG.

Targeted mass mailings to the community was the primary recruitment strategy.18

The study protocol was approved by the institutional review boards at all participating sites. 

Written informed consent was obtained from all study participants. The trial was monitored 

by a data and safety monitoring board appointed by the National Institute on Aging. The 

trial is registered at ClinicalsTrials.gov with the identifier NCT01072500.
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Randomization

Participants were randomized to a physical activity or to a health education program, via a 

secure web-based data management system using a permuted block algorithm (with random 

block lengths) stratified by field center and gender. Both groups received an initial 

individual 45-minute face-to-face introductory session by a health educator who described 

the intervention, communicated expectations, and answered questions.

Interventions

The physical activity intervention involved walking, with a goal of 150 min/week, strength, 

flexibility, and balance training.15 The intervention included attendance at two center-based 

visits per week and home-based activity 3–4 times per week for the duration of the study. A 

protocol was in place to restart the intervention for the participants who suspended the 

physical activity for medical reasons. The physical activity sessions were individualized and 

progressed towards a goal of 30 min of walking daily at moderate intensity, 10 min of 

primarily lower extremity strength training by means of ankle weights (2 sets of 10 

repetitions), 10 min of balance training, and large muscle group flexibility exercises. The 

participants began with lighter intensity and gradually increased intensity over the first 2–3 

weeks of the intervention. The Borg’s scale of self-perceived exertion19 that ranges from 6 

to 20, was used to measure intensity of activity. Participants were asked to walk at an 

intensity of 13 (activity perception “somewhat hard”), and lower extremity strengthening 

exercises were performed at an intensity of 15 to 16.

The health education program focused on successful aging, and which has been termed the 

successful aging arm of the study in previous publications. The health education group 

attended weekly workshops of health education during the first 26 weeks, and then monthly 

sessions thereafter (bi-monthly attendance was optional). Workshops included topics, other 

than physical activity, relevant to older adults, such as how to effectively negotiate the 

health care system, how to travel safely, preventive services and screenings recommended at 

different ages, where to go for reliable health information, nutrition, etc. The program also 

included a 5- to 10-minute instructor-led program of gentle upper extremity stretching or 

flexibility exercises.

Measurements

Participants were assessed every six months at clinic visits. Home, telephone, and proxy 

assessments were attempted if the participants could not come to the clinic. The assessment 

staff was blinded to the intervention and remained separate from the intervention team. 

Participants were asked not to disclose their assigned group and not to talk about their 

interventions during the assessment. Self-reported physical activity was ascertained by a 

separate set of un-blinded assessors.

The main baseline assessments included self-reported demographic and contact information, 

medical and hospitalization history, medication inventory, ECG, physical exam, Quality of 

Well-Being questionnaire,20 health care utilization, physical activity assessed with the 

Community Healthy Activities Model Program for Seniors (CHAMPS) questionnaire,21 and 

with accelerometry over 7-day periods (Actigraph Inc., Pensacola FL), cognitive testing, 400 
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m walk test,22 the SPPB; body weight, blood pressure, and pulse rate. These measures were 

repeated during follow-up at varied intervals. Details of these measures and their frequency 

are described elsewhere.15 The SPPB consisted of 4 m walk at usual pace, a timed repeated 

chair stand, and three increasingly difficult standing balance tests.16,23 Each measure was 

assigned a categorical score ranging from 0 (inability to complete the test) to 4 (best 

performance). A summary score ranging from 0 (worst performers) to 12 (best performers) 

was calculated by summing the three component scores. Race and ethnicity were reported 

by the participants and were collected according to NIH requirements. To minimize 

reporting bias, adverse events originating from the blinded assessments are presented.

Outcome assessment

The primary outcome of major mobility disability was defined as the inability to complete a 

400 m walk test within 15 min without sitting and without the help of another person or 

walker.15 Use of a cane was acceptable. Participants were asked to walk 400 m at their usual 

pace, without over exerting, on a 20 m course for 10 laps (40 m per lap). Participants were 

allowed to stop for up to 1 minute for fatigue or related symptoms. When major mobility 

disability could not be objectively measured because of the inability of the participant to 

come to the clinic and absence of a suitable walking course at the participant’s home, 

institution or hospital, an alternative adjudication of the outcome was based on objective 

inability to walk 4 m in ≤10 sec, or self-, proxy-, or medical record-reported inability to 

walk across a room. If participants met these alternative criteria, they would not be able to 

complete the 400 m walk within 15 minutes. Reports of death were tracked through regular 

surveillance. Two consecutive major mobility disability assessments, or major mobility 

disability followed by death defined persistent mobility disability. Censoring was defined at 

the time of the last definitive assessment for major mobility disability.

At each contact, participants (or proxies if the participant was not available) were questioned 

about outcomes and hospitalizations since the last visit. All records for hospitalizations were 

obtained and outcomes were reviewed and adjudicated independently by two experts who 

were blinded to the group randomization. If the two reviewers disagreed, the information 

was forwarded to the adjudication committee and a determination was made by consensus.

Statistical Considerations

Power calculations for the primary outcome, time until the first post-randomization 

occurrence of major mobility disability, were based on a log-rank test with a 2-sided, 0.05 

significance level. Based on the LIFE Pilot study,14 the annual incidence rate of major 

mobility disability in the health education group was assumed to increase from 18% in the 

first year to 21% after two years. We further assumed that recruitment would be uniform 

over 21 months, follow-up would average 31 months, and loss to follow-up would be 8%/

year. Under these assumptions, randomization of 1600 participants provides 80% power to 

detect a 21% reduction, and 90% power to detect 24% reduction in the hazard for major 

mobility disability in the physical activity participants. These effect size targets were 

determined based on consistency with effects derived from observational research, the LIFE 

Pilot experience, clinical relevance (around 20% reduction) and available funding resources.
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Baseline characteristics were summarized by intervention group using mean (SD) or 

percentages. Intervention adherence was calculated as the percentage of scheduled 

intervention sessions attended by participants. Self-reported minutes of activity and minutes 

spent in activity associated with >760 counts/minute (by accelerometry)24 were analyzed 

using mixed effects ANCOVA models for repeatedly measured outcomes with an 

unstructured parameterization for longitudinal covariance. Models contained the following 

terms: field center and gender (both used to stratify randomization), baseline value of the 

relevant physical activity measure, intervention, clinic visit and intervention-by-visit 

interaction. Least squares means were obtained from these models and contrasts were used 

to estimate the average effects (95% CI) over follow-up. Risk ratios (95% CI) were 

calculated to determine the relative effect of the intervention on the proportion of 

participants reporting adverse effects. A test of equality of the risk ratios for hospitalization 

between baseline subgroups defined by SPPB levels (< 8 vs ≥ 8) was performed using 

Poisson regression.

The effect of the intervention on the primary outcome (i.e. time until the initial 

ascertainment of major mobility disability) was tested based on a two-tailed significance of 

0.05 using the intention to treat approach in which participants are grouped according to 

randomization assignment. To compare intervention, we used a likelihood ratio test from a 

Cox regression model, stratified by field center and gender. Failure time was measured from 

the time of randomization; follow-up was censored at the last successfully completed 400m 

walk test. For participants who did not have any outcome assessments, we assigned one hour 

of follow-up time, since we knew that they completed the 400m walk at baseline. An 

assessment for non-proportionality of hazards was made with the addition of the interaction 

between log(time) and intervention.25 Interaction terms were entered into these Cox models 

and likelihood ratio tests were used to assess the consistency of the intervention effect across 

levels of baseline subgroups (ethnicity/race, gender, cardiovascular disease, diabetes, 

walking speed, and physical performance). The secondary endpoints were analyzed using 

the same approach as used for the primary outcome.

Sensitivity analyses were performed to investigate the effect of loss to follow-up on major 

mobility disability. These analyses used stabilized inverse probability weights that were a 

function of baseline covariates hypothesized to be predictive of loss-to-follow-up (i.e. 

gender, race-ethnicity, age (80+), history of diabetes, gait speed <0.8 m/sec, low SPPB score 

(<8), 3MS<90, clinical site, and living alone (yes/no)) and follow-up gait speed and SPPB 

scores to explore how the estimated hazard ratios and confidence intervals may have been 

altered under these missing data assumptions. Statistical analyses were performed in SAS 

9.3 and R.26

RESULTS

Study participants

From February 2010 to December 2011, we screened 14,831 participants; of these, 1,635 

were eligible and randomized (818 to physical activity and 817 to health education; Figure 

1). Details regarding screening, recruitment yields and baseline characteristics have been 

published.18 Baseline characteristics were similar in the two groups (Table 1). The mean age 

Pahor et al. Page 6

JAMA. Author manuscript; available in PMC 2014 December 15.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



was 78.9 years, 67.2% were women, 17.6% were African American, the average body mass 

index was 30.2 kg/m2, and the average SPPB score was 7.4. The mean follow-up for any 

contact (including telephone) was 2.6 years (median=2.7 years; Inter-Quartile Range 

[IQR]=2.3–3.1 years). The trial ended in December 2013 as planned in the study protocol.

Intervention adherence

The physical activity group attended 63%, SD=27% (median=71%; IQR=50–83) of the 

scheduled sessions after excluding medical leave. A total of 479 (58.6%) participants went 

on medical leave at least once and 210 (25.7%) more than once. The mean duration of 

medical leave was 135±203 days (median=49 days; IQR=21–140). Health education 

participants attended 73±25% (median=82%; IQR=63–90). Based on CHAMPS 

questionnaires, through the 24 month follow-up visit (the minimum planned intervention 

duration for all participants), the physical activity group maintained an average of 218 min/

week (95%CI 210–227; average change from baseline=138 min, 95%CI=129–146) in 

walking/weight training activities; whereas, the health education group maintained an 

average of 115 min/week (95%CI=106–123; average change from baseline=34 min, 

95%CI=24–42) (Figure 2). Thus, the physical activity intervention maintained a 104 min 

(95%CI=92–116; p<0.001) difference in walking/weight training activities compared with 

the health education group during the initial two years where all participants were followed.

Based on accelerometry using a definition of >760 counts/minute for moderate activity,24 

through follow-up, on average, the physical activity group participated in 213 min/week 

(95%CI=205–221; average change from baseline=15 min, 95%CI 7–23) of moderate 

activity; whereas, the health education group maintained 173 min/week (95%CI=165–181; 

average change from baseline= −25 min, 95%CI=−33, −17 min) (Figure 2). Thus, the 

physical activity intervention maintained a 40 min/week (95%CI=29–52; p<0.001) 

difference in moderate physical activity assessed with accelerometry, compared with the 

health education group during two years of follow-up.

Major mobility disability

Data for major mobility disability were obtained for 794/818 (97.1%) physical activity and 

803/817 (98.3%) health education participants. Loss to follow-up was 4.0% annually. Major 

mobility disability was experienced by 246/818 (30.1%) physical activity participants and 

290/817 (35.5%) health education participants (HR=0.82; 95%CI=0.69–0.98; p=0.03, Figure 

3). Of the 246 and 290 physical activity and health education participants classified with 

major mobility disability, 42 (17%) and 32 (11%) resulted from alternative adjudications in 

each group, respectively. The sensitivity analyses exploring the effect of loss to follow-up 

on conclusions altered the estimates of the hazard ratio and confidence limits by less than 

0.016 for all analyses (see online appendix table). Persistent mobility disability was 

experienced by 120/818 (14.7%) physical activity and 162/817 (19.8%) health education 

participants (HR=0.72; 95%CI=0.57–0.91; p=0.006). Major mobility disability or death was 

experienced by 264/818 (32.3%) physical activity and 309/817 (37.8%) health education 

participants (HR=0.82; 95%CI=0.70–0.97; p=0.02).
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In pre-specified subgroup analyses, results for major mobility disability did not significantly 

differ when participants were categorized by ethnicity/race, gender, history of 

cardiovascular disease, history of diabetes, baseline walking speed, and baseline physical 

performance (Figure 4). The subgroup with lower physical function at baseline (SPPB<8), 

representing 44.7% of the study population yet 71% (283 of 536 total events) of major 

mobility disability events, received considerable benefit (HR=0.81). In post-hoc analyses, 

the benefit of physical activity on major mobility disability was similar in participants with 

3MSE score <90 and ≥90 (Figure 4).

Safety Serious adverse events were reported by 404/818 (49.4%) of the physical activity and 

373/817 (45.7%) of the health education participants (Risk Ratio=1.08; 95%CI=0.98–1.20, 

Table 2). For inpatient hospitalizations, 396/818 (48.4%) physical activity and 360/817 

(44.1%) health education participants reported an event (Risk Ratio=1.10; 95%CI=0.99–

1.22). The reasons for hospitalization were highly heterogeneous, and most of them deemed 

unrelated to the intervention. Among those with SPPB < 8 the Risk Ratio was 1.04 

(95%CI=0.90–1.20); and among those with SPPB ≥ 8 the Risk Ratio was 1.17 

(95%CI=1.00–1.36). The test of equality of risk ratios for hospitalization for physical 

activity vs. health education between the two baseline SPPB subgroups was not significant 

(p=0.44).

DISCUSSION

The LIFE study showed that, over 2.6 years of follow-up, the physical activity intervention, 

compared with the health education intervention, significantly reduced major mobility 

disability (HR=0.82, p=0.03), persistent mobility disability (HR=0.72, p=0.006) and the 

combined outcome of major mobility disability or death (HR=0.82, p=0.02). The subgroup 

with lower physical function at baseline (SPPB<8), representing 44.7% of the study 

population yet 71% (283 of 536 total events) of major mobility disability events, received 

considerable benefit (HR=0.81). These results suggest the potential for structured physical 

activity as a feasible and effective intervention to reduce the burden of disability among 

vulnerable older persons, in spite of functional decline in late life. To our knowledge, the 

LIFE study is the largest and longest duration randomized trial of physical activity in older 

persons.

The LIFE study has important strengths, including the objectively measured primary 

outcome of major mobility disability that is a reliable,22 well-validated and important 

clinical and public health outcome in older people.11 Participants at high risk of disability 

were recruited from 8 field centers spanning the US, including urban, suburban and rural 

settings, and included a high proportion of older adults from African American/Hispanic 

backgrounds. Although highly prevalent and increasing in size, the older, more vulnerable 

population has been understudied and typically is not included in large randomized trials. 

Retention throughout the follow-up was excellent. The adherence rates to the physical 

activity intervention were similar or higher than those achieved in other much shorter studies 

involving older adults.27–29 The physical activity program was likely successful in part 

because of the adherence and lifestyle motivation procedures put in place.30 The participants 

were reimbursed for their transportation costs, which added to the cost of the intervention, 
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but likely contributed to the high levels of attendance. According to initial cost data 

collected in the LIFE study, the physical activity intervention cost, including transportation, 

was approximately $4,900 per participant over the 2.6 years of average participation ($1,815 

per year). The physical activity intervention was designed to be simple for widespread 

implementation in a variety of communities and settings, as it does not require any special 

equipment.

The LIFE study has limitations. We could not ascertain whether participants who were 

excluded because of their high level of physical function or severe cognitive deficits, would 

also benefit from physical activity. The participants were recruited from the community, but 

may have been self-referred, so they may not be fully representative of all people in the 

community. The average follow-up duration of 2.6 years was relatively short vs. the 

estimated average 9 year life-expectancy of the LIFE cohort.31 Ideally, it would be useful to 

assess the effect of the intervention on the quality of the remaining years of life. The study, 

which was powered based on assumptions of 21%–24% risk reduction, achieved a hazard 

ratio of 0.82 and an absolute risk difference of 5.4%. While the effect size was slightly lower 

than planned, we believe that it is clinically relevant given the major health impact of 

mobility disability and the lack of proven interventions to avert mobility disability in 

vulnerable older populations. In addition, persistent mobility disability was significantly 

reduced by a larger degree in the physical activity group (HR=0.72), indicating that physical 

activity not only prevents the onset of major mobility disability, but also favors improved 

recovery in those who lose mobility.

Based on observational cohorts,32 we expected a lower hospitalization rate in the physical 

activity group. In the LIFE study, Physical activity did not decrease the hospitalizations rate. 

We found a higher rate of hospitalizations in the physical activity group that did not reach 

statistical significance. The hospitalizations comprised a range of heterogeneous diagnoses 

mostly deemed unrelated to the intervention. Our finding may have several explanations. 

First, physical activity may unmask symptoms resulting in earlier detection of underlying 

medical conditions. For example, sedentary older persons with subclinical left ventricular 

dysfunction may observe heart failure symptoms when they start moderate physical activity. 

Second, the physical activity group’s more frequent contact, and testing of vital signs at each 

intervention session may have led to a higher rate of recognition of health events. Third, the 

stress of exercise in the context of lowered homeostatic reserve in vulnerable participants,33 

may have led to a higher risk of adverse events. However, our data do not support this 

explanation. The hospitalization results were not significantly different among those with 

SPPB score <8, and those with score 8 or 9. Finally, there may be no causal association 

between physical activity and hospitalizations.

Physical activity did not decrease the death rate. We found a higher rate of mortality in the 

physical activity group that did not reach statistical significance, and which was compatible 

with benefit or harm of physical activity (Table 2). Given the small number of events the 

data regarding mortality are inconclusive. Further studies are needed to assess the effects of 

physical activity on mortality and hospitalizations in vulnerable older adults.
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Conclusion

A structured moderate intensity physical activity program, compared with a health education 

program, reduced major mobility disability over 2.6 years among older adults at risk of 

disability. These findings suggest mobility benefit from such a program in vulnerable older 

adults.
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Figure 1. 
Study flow
1Participants who did not receive the allocated intervention, i.e. attended no intervention 

sessions.
2For participants who did not have any MMD assessments, we assigned one hour of follow-

up time, since we knew that they were able to do the 400m walk at baseline.
3Partial follow-up indicates participants who had censoring times prior to the last planned 

follow-up visit.
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4Discontinuation of the intervention was operationalized as participants who did not attend 

at least one intervention session during their last 6-months of follow-up prior to the last 

planned follow-up visit date. Deaths and intervention withdrawals are included in these 

numbers. As an example, a participant may have discontinued the intervention in the initial 

six month of follow-up due to illness and then died prior to the 6-months assessment for the 

primary outcome. This participant would be reflected as missing the primary outcome due to 

death and also discontinuing the intervention.

Pahor et al. Page 21

JAMA. Author manuscript; available in PMC 2014 December 15.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 2. 
Self-reported and accelerometry derived physical activity by treatment group in the LIFE 

study participants. Plotted values represent least squares means (95% CI) from a mixed 

effects model adjusting for clinical site and gender (both used to stratify randomization) and 

the baseline self-reported walking/weight training activities or accelerometry counts. In 

addition to the above mentioned terms, the model contained a term for intervention group, 

follow-up clinic visit (i.e. 6, 12, 18, … months) and the intervention by visit interaction. All 

participants had expected follow-up through 24 months and approximately 47% of 

randomized participants had expected visits at 36 months. Accelerometry data were not 
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collected at the 36 month visit. Baseline values represent the overall mean of both groups 

combined: this is the assumed value for both groups when obtaining least squares means at 

follow-up using mixed effects ANCOVA. The baseline, pre-randomization value, is 

reflected by follow-up time 0. P-values represent tests of the average intervention effect 

across all visits.
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Figure 3. 
The effect of a moderate physical activity intervention on the onset of major mobility 

disability and persistent mobility disability: The Life Study. Kaplan Meier plot of major 

mobility disability occurrence and persistent mobility disability occurrence are presented in 

the top and bottom panels, respectively. The graph for major mobility disability was 

truncated at 3.5 years and the health education group had 4 additional failures between 3.5 

and 3.6 years of follow-up. Number of events represents cumulative events and adjusted 

hazard ratios and p-values are from proportional hazards regression models defined in the 

methods.
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Figure 4. 
Forest plot of the hazard ratio of major mobility disability for physical activity vs. health 

education according to sub-groups (PA= Physical Activity; HA = Health education; FG = 

Fasting Glucose). P-values were obtained from likelihood ratios tests of the interaction terms 

added to the Cox regression model.
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Table 1

Baseline characteristics of the participants

Characteristic
Physical Activity

N=818
Health education

N=817

Age (years) 78.7 ± 5.2 79.1 ± 5.2

Women 547 (66.9%) 551 (67.4%)

Ethnicity: Hispanic 31 (3.8%) 30 (3.7%)

Race: Caucasian 604 (73.8%) 635 (77.7%)

Race: African American 163 (19.9%) 125 (15.3%)

Short Physical Performance Battery score 7.4 ± 1.6 7.3 ± 1.6

Short Physical Performance Battery score <8 353 (43.3%) 378 (46.2%)

400 m walking speed (m/sec) 0.83 (0.17) 0.82 (0.17)

Body mass index (kg/m2) 30.1 ± 5.7 30.3 ± 6.2

Self-reported minutes per week in walking/weight training activities 75.1 ± 125.6
Median=0

IQR=0–105

86.7 ± 134.5
Median=30
IQR=0–105

Accelerometry minutes per week of moderate physical activity 193.7 ± 155.3
Median=161

IQR=80–257 (N=590)

202.1 ± 186.5
Median=153

IQR=85–266 (N=581)

Modified Mini-Mental State Examination (3MSE) score (0–100 scale) 91.5 ± 5.5 91.6 ± 5.3

Self-reported hypertension 573 (70.5%) (N=813) 578 (71.5%) (N=808)

Self-reported diabetes 199 (24.4%) (N=815) 216 (26.6%) (N=813)

Self-reported heart attack, myocardial infarction 60 (7.4%) (N=815) 69 (8.5%) (N=812)

Self-reported stroke 57 (7.0%) (N=814) 52 (6.4%) (N=814)

Self-reported cancer 178 (21.9%) (N=814) 192 (23.6%) (N=815)

Self-reported chronic pulmonary disease 130 (16.0%) (N=815) 123 (15.2%) (N=812)

Data are means and standard deviations or n (%); SPPB = short physical performance battery. We defined “moderate physical activity” for 

accelerometry based on the 760 counts/minute cut-point.24

Some values may slightly differ from those previously published18 due to data updates.
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