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Background: Obesity and a sedentary lifestyle are associated with physical impairments and 

biologic changes in older adults. Weight loss combined with exercise may reduce inflammation 

and improve physical functioning in overweight, sedentary, older adults. This study tested 

whether a weight loss program combined with moderate exercise could improve physical 

function in obese, older adult women.

Methods: Participants (n = 34) were generally healthy, obese, older adult women (age range 

55–79 years) with mild to moderate physical impairments (ie, functional limitations). Participants 

were randomly assigned to one of two groups for 24 weeks: (i) weight loss plus exercise (WL+E; 

n = 17; mean age = 63.7 years [4.5]) or (ii) educational control (n = 17; mean age = 63.7 [6.7]). 

In the WL+E group, participants attended a group-based weight management session plus three 

supervised exercise sessions within their community each week. During exercise sessions, 

participants engaged in brisk walking and lower-body resistance training of moderate intensity. 

Participants in the educational control group attended monthly health education lectures on 

topics relevant to older adults. Outcomes were: (i) body weight, (ii) walking speed (assessed 

by 400-meter walk test), (iii) the Short Physical Performance Battery (SPPB), and (iv) knee 

extension isokinetic strength.

Results: Participants randomized to the WL+E group lost significantly more weight than 

participants in the educational control group (5.95 [0.992] vs 0.23 [0.99] kg; P , 0.01). 

Additionally, the walking speed of participants in the WL+E group significantly increased 

compared with that of the control group (reduction in time on the 400-meter walk 

test = 44 seconds; P , 0.05). Scores on the SPPB improved in both the intervention and edu-

cational control groups from pre- to post-test (P , 0.05), with significant differences between 

groups (P = 0.02). Knee extension strength was maintained in both groups.

Conclusion: Our findings suggest that a lifestyle-based weight loss program consisting of 

moderate caloric restriction plus moderate exercise can produce significant weight loss and 

improve physical function while maintaining muscle strength in obese, older adult women with 

mild to moderate physical impairments.
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Introduction
In the past decade, the prevalence of obesity in older adults has doubled.1 Recent 

estimates indicate that an alarming 35% of adults aged 60 years and over are obese2 

and therefore are at increased risk for a number of health conditions, including 

cardiovascular disease, diabetes, hypertension, hyperlipidemia, asthma, osteoar-

thritis, and breast, prostate, and pancreatic cancer.3 Among older adults, African 

American women have the highest prevalence of obesity, with over half classified 
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as obese,1 and also have disproportionately higher rates 

of weight-related comorbidities than do other older adult 

populations.4 Therefore, older African American women 

represent a particularly important, high-risk population. 

Obese, older adults are particularly susceptible to sarcopenia 

(the involuntary loss of skeletal muscle), and the combination 

of muscle loss and fat gain may act synergistically to increase 

risk for functional decline and physical disability.5–7

Despite these health risks, controversy exists in the treat-

ment of obesity in older persons.8,9 Weight loss may improve 

mobility by reducing the load placed on the musculoskeletal 

system, but it could also adversely affect physical function 

by accelerating the rate of muscle loss that normally occurs 

with aging.5,6,10 A recent review of weight loss interventions 

in older adults concluded that weight loss interventions show 

a “modest but significant reduction in weight in older, obese 

people” but that “there is a paucity of outcome data that 

address issues directly relevant to older people – exercise 

capacity, physical function, and quality of life”.11 Thus, the 

development of lifestyle-based weight loss interventions 

that can preserve muscle and improve physical function 

in older, obese adults represents a priority of paramount 

importance.

Although only a few studies have examined the effects 

of weight loss interventions that combine dietary restriction 

plus exercise in obese, older adults, the results of initial 

trials are encouraging. For example, the combination of 

diet-induced weight loss plus exercise was recently found to 

improve physical function and reverse frailty in obese, older 

adults ($65 years).12 Findings from another recent clinical 

trial suggest that the combination of aerobic plus resistance 

exercise may be more efficacious than aerobic exercise 

alone for improving physical function in overweight, older 

adults.13 Moreover, two other recent studies demonstrated 

that a diet plus exercise intervention can attenuate the loss 

of skeletal muscle that typically occurs from diet alone in 

obese, older adults.14,15 Thus, emerging literature suggests 

that weight loss interventions that incorporate exercise 

may have beneficial effects on physical function in obese, 

older adults.

To our knowledge, no study to date has examined the 

effects of a lifestyle-based weight loss plus exercise interven-

tion involving both aerobic and resistance exercise in obese, 

older women with moderate physical limitations. We report 

here the effects of a 24-week lifestyle-based weight loss plus 

comprehensive exercise (WL+E) intervention on changes in 

body weight, physical function, and muscle strength in sed-

entary, obese, older African American and Caucasian women 

with mild to moderate physical limitations. We hypothesized 

that the WL+E intervention would produce significantly 

greater weight loss and larger improvements in physical 

function and strength compared with an educational control 

group.

Methods
Participants
Participants were sedentary, overweight, older, African Amer-

ican and Caucasian women with mild to moderate functional 

limitations. Eligibility requirements included age between 55 

years and 79 years, body mass index .28 kg/m2, a sedentary 

lifestyle (defined as ,20 min/week of aerobic exercise), and 

mild to moderate impairment on the Short Physical Perfor-

mance Battery (SPPB; scores 4–10). Potential participants 

had to agree to maintain their usual physical activity patterns 

and not to initiate any new exercise other than that associated 

with their randomly assigned treatment condition over the 

course of the study. Participants who were unwilling or unable 

to give informed consent, who were unwilling to accept 

random assignment, or who were participating in another 

research project were not accepted. Potential participants 

were excluded at screening if their medical history, clinical 

examination, or laboratory results revealed any of the follow-

ing conditions: weight .136.1 kg, weight loss .4.5 kg in the 

past 6 months, history of surgery for weight loss, hospitaliza-

tion within the past 6 months, significant underlying disease 

likely to limit lifespan and/or increase risk of intervention (ie, 

coronary heart disease, chronic or recurrent respiratory or 

gastrointestinal conditions, cancer [except nonmelanoma skin 

cancer] within 5 years, fasting blood glucose .110 mg/dL, 

resting blood pressure .160/90 mmHg) or bone, muscle, or 

joint conditions that would prevent walking on a regular basis. 

Potential participants were also excluded if they reported tak-

ing any of the following medications: antipsychotic agents, 

monoamine oxidase inhibitors, systemic corticosteroids, 

antibiotics for HIV or tuberculosis, chemotherapeutic drugs, 

or current use of prescription weight loss drugs.

ethics
This study was approved by the University of Florida’s 

Institutional Review Board (IRB Project #399-2006). 

All participants provided written informed consent to 

participate in this study.

Assessment procedures
Participants were recruited between September 2006 and 

December 2008 through a variety of methods, including 
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media articles, direct mailings, newspaper announcements, 

and presentations to community groups. Following telephone 

screening, potentially eligible people were invited to attend a 

screening visit during which the purposes and procedures of 

the study were explained and informed consent was obtained. 

After the participant provided consent, the following 

measurements were taken to determine eligibility: (i) physical 

examination including medical history and current medica-

tions; (ii) height, weight, and girth; (iii) electrocardiogram, 

resting heart rate, and blood pressure; and (iv) blood 

chemistries (metabolic profile, complete blood count, liver 

chemistries, and lipids). Data were collected at the Univer-

sity of Florida’s Aging and Rehabilitation Research Center, 

and assessment staff members were blinded to participants’ 

assigned conditions.

study design and procedure
This was a single-blinded design where personnel respon-

sible for testing were blinded to participants’ randomized 

 assignment. Eligible participants were randomized to the 

WL+E intervention or to a waitlist educational control 

group. The WL+E intervention targeted a 6% or greater 

weight loss through moderate changes in energy intake 

(ie, a reduction of 500–1000 kcal/day) coupled with exercise 

sessions during which participants engaged in both aerobic 

activities (ie, walking) and lower-body resistance training of 

moderate intensity. The educational control group consisted 

of a series of monthly lectures on health issues relevant to 

older adults but unrelated to weight loss, diet, or physical 

activity (eg, skin protection, sleep hygiene). The clinic exam-

iners who measured outcomes were blinded to the treatment 

assignment. SAS’s PROC PLAn (SAS Institute Inc., Cary, 

nC, USA) was utilized for computerized randomization.16

Interventions
Weight loss plus exercise (WL+e) group
In the WL+E group, participants attended a weekly group-

based weight management session and completed three 

structured exercise sessions each week. During the 60-minute 

weight management sessions, the group leaders provided 

participants with nutrition education and instruction in 

behavioral strategies (eg, self-monitoring, goal setting) 

designed to enhance adherence to dietary and exercise 

goals. Group problem solving was used when participants 

reported difficulty with meeting their weekly goals. Both 

the group and supervised exercise sessions were held in 

a community setting (ie, a church facility). Throughout 

the entire program, all intervention team members praised 

participants for success and used behavioral strategies to 

encourage adherence and improve retention.

Dietary component
Each participant’s caloric assignment represented an 

approximate 750 kcal/day deficit from her estimated energy 

intake at baseline, determined through analysis of food 

records. This 750 kcal/day deficit was intended to promote 

weight loss at a rate of 0.7 kg per week. In line with the 

American Heart Association’s dietary recommendations,17 

the supervised weight loss program contained 55%, 30%, and 

15% of energy intake from carbohydrates, fats, and proteins, 

respectively. Food was self-selected under the supervision 

of a registered dietitian. Participants were instructed to 

complete daily food records, which they brought to each 

weight management group session. During these sessions, 

each participant’s food record was reviewed by the registered 

dietitian and a doctoral student trained in behavioral science, 

who provided specific suggestions about dietary changes to 

help participants achieve their calorie goal.

exercise component
The exercise intervention consisted of aerobic, strength 

training, and flexibility exercises. Walking was the primary 

mode of aerobic activity encouraged, but other forms of 

endurance activity (eg, stationary cycling) were also utilized 

when regular walking was contraindicated medically. 

After the third week of the intervention, participants were 

encouraged to meet a weekly walking goal of 150 minutes. 

Participants were supervised by exercise physiologists and 

certified personal trainers.

Throughout the intervention, participants attended 

three supervised exercise sessions each week. Blood pres-

sure and heart rate were monitored before and after each 

supervised exercise session, which was preceded by a brief 

warm-up and followed by a cool-down period. Participants 

completed two 15-minute bouts of walking during each 

session. Following the first walking bout, participants 

were guided to complete a set of five lower-body exercises 

(ie, wide leg squat, standing leg curl, knee extension, side 

hip raise, and toe stand) during a 15-minute strength training 

routine. For each exercise,  participants were encouraged 

to perform 10 repetitions (one set), rest for 1 minute, 

and then perform a second set. Adjustable ankle weights 

(up to 2.27 kg) were used to provide increasing levels of 

resistance. For the leg curl, knee extension, and side hip raise 

exercise, the participants were instructed to perform a set of 

10 repetitions with each leg before resting. Following their 
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second walking bout, participants completed a 5-minute 

cool-down period during which they completed a series of 

flexibility exercises.

Intensity of training
The participants were introduced to the intervention  exercises 

in a structured way such that they began with lighter-intensity 

exercise and gradually increased the intensity level over the 

first 2–3 weeks of the intervention. Following the initial 

adoption phase, participants were instructed to begin walking 

at a moderate intensity level. The Borg Perceived Exertion 

scale,18 a 15-point self-assessment tool that ranges from 

6 to 20, was used to help participants estimate the  intensity 

level at which they were exercising. Participants were 

asked to walk at an intensity level of 13 (activity perception 

 “somewhat hard”), and they were discouraged from exer-

cising at levels that exceeded 15 (“hard”) or dropped to 11 

(“fairly light”) or below. For the strength training component, 

participants were encouraged to complete each exercise at an 

intensity level that corresponded to a 15 or 16 (“hard”).

educational control group
The participants in the educational control group were asked 

to maintain their usual eating and physical activity patterns 

and not to engage in any intentional effort aimed at weight 

loss for 6 months. During the intervention, participants in 

this group attended monthly health education lectures on 

topics relevant to older adults that were not related to weight 

loss, diet, or physical activity (eg, skin protection, sleep 

hygiene). Following their 6-month assessments, participants 

in this group were offered the opportunity to receive the full 

24-week WL+E intervention.

Outcomes
Primary outcome: walking speed
Walking speed (400-meter walk test)
Walking speed was assessed by the 400-meter walk test, 

during which participants were asked to complete a standard 

walking course at their usual pace. Participants were 

permitted to stop during the walk but were not allowed to sit 

or receive help from others and were required to complete 

the course in 15 minutes.

secondary outcomes: anthropometric and physical 
function measures
Body weight
Body weight was taken in a fasting state and following 

voiding in the morning.

sPPB
The SPPB consists of a 4-meter walk, repeated chair stands, and 

three hierarchical standing balance tests.19 Walking speed was 

assessed by instructing participants to walk at their usual pace 

for a distance of 4 meters. For the chair test, participants were 

instructed to fold their arms across their chest and to stand up 

from a sitting position five times as quickly as possible. The time 

it took participants to complete this task was recorded. For the 

balance test, participants were instructed to maintain their feet in 

side by side, semitandem (heel of one foot beside the big toe of 

the other foot), and tandem (heel of one foot in front and touch-

ing the other foot) positions for 10 seconds each. The time to 

complete each of the three performance measures was assigned 

a categorical score based on normative data,7 ranging from 0 to 

4, with 4 indicating the highest level of performance and 0 the 

inability to complete the test. A summary score ranging from 

0 (worst performers) to 12 (best performers) was calculated by 

adding walking speed, chair stands, and balance scores.

Knee extension isokinetic strength
Maximal knee extension strength using each participant’s 

strongest leg was measured using an isokinetic dynamom-

eter (Biodex, Shirley, nY).20 The participants were asked to 

develop their maximal isokinetic knee extension strength. 

Three trials of five repetitions were performed, and the peak 

torque value was used for statistical analyses.

statistical methods
This trial represented a pilot study that was designed to 

 demonstrate the feasibility, acceptability, and efficacy of the 

intervention; therefore, a power analysis was not  conducted. The 

statistical analyses consisted of descriptive and  intent-to-treat 

(ITT) modeling procedures. Post-treatment responses for 

dropouts were filled in using multiple  imputation. The five 

imputed responses sampled from a normal  distribution with the 

mean baseline value (“centered” with a baseline carried forward 

mechanism) and the conditional variance of the  post-treatment 

value were given the pretreatment value. The means and stan-

dard deviations of variables were  computed at baseline and at 

the end of the study; for responses with missing values, the 

means and standard errors (SE) were reported after multiple 

imputation. Change from baseline was defined as the value 

at time t minus the value observed at baseline for all response 

measures. The main  outcomes of interest were change from 

baseline to 6 months for (i) body weight, (ii) walking speed 

(assessed by the 400-meter walk test), (iii) the SPPB, and 

(iv) knee extension isokinetic strength. Differences in the change 

from baseline between the two treatment groups were tested  
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using a multivariate regression with changes from baseline in 

body weight, walking speed, and muscle strength being the 

dependent variables in one model and the intervention group 

and the baseline value as the independent variables. Change in 

SPPB from baseline was compared between two groups with 

the Wilcoxon rank-sum test. Similar analyses were conducted 

to examine racial differences within the active treatment arm. 

Adjustments to variances were carried out using standard mul-

tiple imputation approaches. All analyses were conducted using 

the SAS Version 9.12 software package.

Results
Participant flow during the trial is outlined in Figure 1, and 

the descriptive characteristics of participants by  condition are 

summarized in Table 1. One participant in the Educational 

Control group dropped out of the study due to scheduling 

 conflicts, and one participant in the WL+E group dropped out 

due to personal health issues unrelated to the  intervention. The 

WL+E and educational control groups (n = 34) were balanced 

in baseline characteristics. Three participants assigned to the 

WL+E intervention had  diabetes, but no participants in the 

control group were diagnosed with diabetes. The  participants 

were all nonsmokers. The  majority of participants, 25 of 34, 

reported that their health was “good”, six participants described 

their health as “fair”, and three participants reported that they 

were in “excellent” health. The sample was evenly divided 

between African American (n = 18 out of 34) and Caucasian 

participants (n = 16 out of 34).

We used the ITT procedure in the analysis, such that 

participants’ outcomes were compared based on their 

Control: 17 participants
assigned to education
seminars 

1 participant dropped out
due to scheduling conflicts

1 participant dropped out
due to personal health issues

37 eligible participants 

34 randomized 

3 excluded 
Reasons: 2 changed their mind
1 declined due to travel schedule

Treatment: 17 participants
assigned weight loss and
exercise intervention

412 potential participants
interviewed by phone  

58 potential participants
underwent medical screening 

6-month return visit after
education seminars: 16

returned

6-month return visit after
intervention: 16 participants

returned

21 excluded 
Reasons: 2 withdrew consent
13 failed Short Physical
Performance Battery
1 had increased triglycerides 
3 had a low body mass index
1 was taking asthma medication

Figure 1 Participant flow during the trial.
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randomized groups regardless of their compliance to the 

intervention. The two groups were significantly different 

in outcome changes overall (multivariate regression χ2 

(3 = 27.7; P , 0.001). Changes in each of these outcome 

variables are described below.

Outcomes and estimation
Primary outcome: walking speed
Walking speed (400-meter walk test)
The walking speed (meters/second [m/s]) of participants in 

the WL+E group significantly increased compared to the 

control group (mean [SE] = 0.16 [0.03] m/s vs 0.02 [0.03] 

m/s; P = 0.016; mean difference = 0.14; 95% confidence 

interval [CI] 0.04, 0.24). Within the WL+E group, the African 

American participants had a mean increase in walking 

speed of  0.13 (0.05) m/s and Caucasian participants had an 

improvement of  0.19 (0.05) m/s. This difference was not 

statistically significant (P . 0.05).

secondary outcomes: anthropometric and physical 
function measures
Body weight
Participants randomized to the WL+E group lost significantly 

more weight than did participants in the control group (mean 

[SE] = 5.95 [0.99] kg vs 0.23 [0.99] kg; P = 0.004; mean 

difference = 5.72; 95% CI 2.82, 8.6). The African American 

participants lost 6.50 (1.39) kg, 5.6% of baseline weight, 

whereas the Caucasian participants lost 5.36 (1.45) kg, 5.9% 

of baseline weight, during the intervention; this difference 

was not statistically significant (P = 0.48).

Physical function
sPPB
Scores on the SPPB improved in both the WL+E and con-

trol groups (mean change [SE] in WL+E group = 1.82 

[0.36]; P , 0.001; mean change in the control group = 0.8 

[0.29]; P , 0.05; mean difference = 1.02; 95% CI: 0.16,  

1.88; P = 0.02). Within the WL+E group, the African American 

participants and Caucasian participants had similar improve-

ments in scores on the SPPB (mean change [SE] = 1.61 [0.37] 

versus 1.94 [0.42]).

Knee extension strength
Knee extension strength did not significantly change from 

baseline in either the WL+E or control group, and there were 

no significant differences between groups (mean improvement 

in strength [SE] for WL+E group = 4.33 [3.98] vs 3.95 [3.5] 

kg for control group; mean difference = 0.38; 95% CI 10.5, 

10.91). Within the WL+E group, there was an improvement in 

knee extension strength in the African American participants 

but not in the Caucasian participants (mean improvement 

in strength [SE] for African American participants = 12.36 

[4.76] vs −4.13 [4.89] kg for Caucasian participants), but this 

difference was not statistically significant. Table 2 displays 

changes in all outcome variables for this study.

Adherence
Mean attendance (standard deviation [SD]) at group weight 

loss sessions was 83% (16%), and mean attendance at exercise 

sessions was 70% (26%). Participants met the walking goal of 

the program and reported walking an average of 161 minutes 

Table 1 Baseline characteristics of study participants

Educational control group Weight loss plus exercise group

Caucasian 
(n = 8)

African American 
(n = 9)

Total group 
(n = 17)

Caucasian 
(n = 8)

African American 
(n = 9)

Total group 
(n = 17)

P valuea

M ± SD M ± SD M ± SD M ± SD M ± SD M ± SD

Age (years) 67.1 ± 8.2 60.7 ± 2.7 63.7 ± 6.7 63.1 ± 4.4  64.2 ± 4.8 63.7 ± 4.5 1.0
education (years) 15.5 ± 2.6 13.3 ± 3.3 14.4 ± 3.1 14.8 ± 2.4  14.2 ± 2.3 14.5 ± 2.3 0.90
Weight (kg) 85.0 ± 14.6 95.6 ± 17.6 90.6 ± 16.6 93.1 ± 11.9 104.7 ± 26.3 99.3 ± 21.1 0.19
Body mass index (kg/m2) 33.1 ± 3.1 38.3 ± 8.3 35.8 ± 6.8 36.5 ± 2.4  39.1 ± 7.3 37.8 ± 5.5 0.36
sPPB score  9.0 ± 1.1  9.1 ± 1.1  9.1 ± 1.1  9.3 ± 1.0  9.1 ± 0.8  9.2 ± 0.8 0.71
400-meter walk 0.95 ± 0.4 0.97 ± 0.17 0.96 ± 0.3 0.91 ± 0.15  0.91 ± 0.36 0.91 ± 0.27 0.61
Leg extension strength, lb 73.4 ± 14.5 82.1 ± 19.5 78.0 ± 17.4 68.7 ± 14.3  68.0 ± 23.3 68.3 ± 19.0 0.13
self-reported health, n (%)
 excellent 1 (13%) 0 (0%) 1 (6%) 0 (0%) 2 (22%) 2 (12%)
 good 5 (62%) 7 (78%) 12 (70%) 7 (87%) 6 (67%) 13 (76%)
 Fair 2 (25%) 2 (22%)  4 (24%) 1 (13%) 1 (11%) 2 (12%)

Note: aP value based on total group comparison: weight loss plus exercise group versus educational control group.
Abbreviations: M, mean; sD, standard deviation; sPPB, short physical performance battery.
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per week. The African American participants attended 17.5 

of the 23 group weight loss sessions, whereas the Caucasian 

participants attended 20 of the 23 group weight loss sessions. 

The African American participants attended fewer exercise 

sessions than did the Caucasian participants (42 vs 59 ses-

sions) but reported walking more minutes per week than the 

Caucasian participants (192 vs 126 weekly minutes). Both the 

African American and Caucasian participants met their calorie 

goals 50% of the time and completed food records on average 

5 out of 7 days per week (mean [SD] for African American 

participants = 5.0 [1.5]; Caucasian participants = 5.1 [0.9]).

Adverse events
Less than half of the participants (n = 12 out of 34) reported 

experiencing bone, muscle, or joint pain during the study. 

There was not a significant difference in the number of par-

ticipants who reported experiencing musculoskeletal prob-

lems in the WL+E (n = 7) and Educational Control groups 

(n = 5). no participants experienced any adverse changes in 

blood chemistry, renal, or liver function test results.

Discussion
The major finding of this study was that a lifestyle-based 

weight loss plus exercise intervention produced significant 

weight loss and improved physical function in obese, 

older women with mild to moderate physical  impairments. 

Participants in the intervention group lost approximately 6% 

of their initial body weight and significantly improved 

physical function as measured by changes in gait, balance, 

transfers, and walking speed. In line with previous studies,21 

participants in the educational control group also sig-

nificantly improved their physical function, as measured 

by performance on the SPPB; the observed improvements 

on the SPPB in the Educational Control group may have 

been related to practice effects. Therefore, the difference 

in the improvement in scores between the two groups may 

represent the additive benefit of a lifestyle-based weight loss 

intervention. Muscle strength was also maintained in both 

the intervention and control groups.

Older adults may be particularly susceptible to the adverse 

effects of excessive body weight on physical function because 

of the decrease in muscle mass and strength that occurs with 

aging.22 A significant concern about encouraging weight loss 

in this population is that it could have a detrimental impact 

on muscle function and strength. We did not observe adverse 

effects on muscle function in the present study, as muscle 

strength was maintained among participants in the interven-

tion group. Because participants in the intervention group 

maintained strength despite losing a significant amount of 

weight, this suggests that muscle quality (ie, strength/muscle 

volume) may have improved. Therefore, the findings of the 

present study are encouraging regarding the potential of 

lifestyle interventions to delay or prevent the development of 

disability in obese, older women. These findings are similar 

to one previous clinical trial that found that a lifestyle-based 

diet plus exercise intervention was effective in improving 

physical function in frail, obese, older adults.12

Given the disproportionately higher rates of obesity 

(.50%) and obesity-related comorbidities in African 

American women,1,2 interventions are urgently needed 

Table 2 Main outcome results: adjusted and unadjusted change between baseline and 6-month assessment

Educational control Weight loss plus exercise group

Caucasian 
(n = 8)

African American 
(n = 9)

Total group 
(n = 17)

Caucasian 
(n = 8)

African American 
(n = 9)

Total group 
(n = 17)

P value1

M ± SD M ± SD M ± SD M ± SD M ± SD M ± SD

Unadjusted outcomes
 Weight (kg) −0.89 ± 4.12 0.09 ± 3.91 −0.37 ± 3.92 −5.45 ± 3.24 −6.18 ± 4.42 −5.84 ± 3.81 0.001

 sPPB score 1.88 ± 1.46 0.22 ± 1.86   1.00 ± 1.84 1.63 ± 0.92 1.22 ± 1.72 1.41 ± 1.37 0.46

 400-meter walk 0.03 ± 0.14 0.04 ± 0.11   0.03 ± 0.12 0.19 ± 0.21 0.11 ± 0.13 0.15 ± 0.17 0.03

 Leg strength (kg) −0.74 ± 6.74 4.52 ± 10.59   2.74 ± 8.93 −1.13 ± 12.74 12.68 ± 25.40 6.18 ± 21.07 0.54

Adjusted outcomes

 Weight (kg) −0.47 ± 4.44 −0.05 ± 4.35 −0.23 ± 4.08 −5.36 ± 4.10 −6.50 ± 4.17 −5.95 ± 4.08 0.004

 sPPB score 1.81 ±1.88 −0.17 ± 1.17   0.80 ± 1.20 1.94 ± 1.19 1.61 ± 1.11 1.82 ± 1.24 0.02

 400-meter walk 0.01 ± 0.14 0.03 ± 0.15   0.02 ± 0.12 0.19 ± 0.14 0.13 ± 0.15 0.16 ± 0.12 0.009

 Leg strength (kg) 2.14 ± 15.30 6.27 ± 14.58   3.95 ± 14.43 −4.13 ± 13.83 12.36 ± 14.28 4.33 ± 14.35 0.94

Notes: 1P value based on total group comparison; WL+e vs. educational control group. Adjusted change: control for age, race, bmi, education, group, and group*race.
Abbreviations: M, mean; sD, standard deviation; sPPB, short physical performance battery.
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that can effectively reduce body weight and improve 

physical function levels in this high-risk population. To our 

knowledge, this is the first study to examine the effects 

of a lifestyle-based weight loss plus exercise interven-

tion in obese, older African American women. In contrast 

to previous studies in younger and middle-aged African 

American women,23,24 we found that obese, older,  African 

American women responded in a similar manner as obese, 

older,  Caucasian women in terms of weight loss and 

 improvements in physical function. The specific reason(s) for 

the divergence in findings from previous studies is unclear, 

but a number of factors may have influenced the effectiveness 

of our intervention in African  American women, including 

the intervention setting (ie, church facilities), inclusion 

of a s tructured group-based exercise program, and a tai-

lored dietary  intervention approach, as well as participant 

 characteristics (ie, age,  motivation, health risk). Interestingly, 

among African American women who do achieve and sus-

tain weight loss, significant improvements in cardiovascular 

disease risk  factors have been observed,25 suggesting that 

weight loss may be effective in reducing the risk of chronic 

disease in this high-risk population.

The results of the present study should be interpreted 

in the context of its limitations. First, the sample size was 

relatively small, and the study was not adequately powered 

to detect differences between African American and Cau-

casian women in response to the intervention. Second, we 

did not directly measure body composition and therefore 

were unable to determine the proportion of fat versus fat-

free weight lost. Third, participants completed just over 

two-thirds of the center-based exercise sessions (mean 

attendance = 70%). Although this exercise completion was 

lower than was  anticipated, it is in line with previous studies 

that have found that participants complete approximately 

two-thirds of exercise prescribed, regardless of frequency 

recommended.11,26 The reasons for the lower than anticipated 

rates of attendance at exercise sessions were varied. Some 

participants reported being unable to attend exercise sessions 

due to changes in their schedule, and others reported pre-

ferring to exercise at home. Fourth, this study informs only 

about the effects of a short-term (ie, 6-month) weight loss 

intervention, which is not of sufficient duration to determine 

whether weight loss is sustained. An additional limitation 

of this study is that the participants were generally healthy, 

older adults; therefore, these findings may not be generaliz-

able to older adults with more severe health conditions or 

functional limitations.

The present study also had a number of strengths. 

Few studies have tested the effects of a comprehensive 

lifestyle-based weight loss intervention in an older adult 

population with impaired physical functioning. Given that 

participants had a mean age of 68 years, this study provides 

preliminary information regarding how adults over the age 

of 65 years may respond to a comprehensive weight loss plus 

exercise program. In addition, the patient-centered outcomes 

(ie, walking speed, strength, and SPPB) used in this study have 

high relevance to older adults and have been found to predict 

disability, falls, institutionalization, and  mortality. Another 

strength of this study is the inclusion of equal numbers of 

African American and Caucasian obese women.  Additionally, 

all exercise sessions were conducted under direct supervision 

to ensure that participants  exercised at the appropriate 

intensity and used proper exercise techniques. Finally, the 

intervention was carried out in a community  setting and thus 

represents a unique approach to  implementing lifestyle-based 

interventions within communities.

Conclusion
The findings of this study suggest that a lifestyle-based 

weight loss program consisting of moderate caloric restriction 

plus moderate aerobic and resistance exercise can produce 

significant weight loss and improve indices of physical function 

while maintaining muscle strength in obese, older African 

American and Caucasian women with mild to moderate 

physical limitations. Future research with larger study samples 

over longer time periods is needed to further evaluate the effects 

of a lifestyle-based weight loss program in obese, older women 

from different racial backgrounds. Additionally, longer-term 

trials are needed to determine whether the observed gains are 

maintained with or without continued intervention.
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