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Abstract

Introduction
Many older adults are not physically active despite the well-docu-
mented health benefits of regular exercise. We examined cardi-
ovascular, strength, and mobility outcomes among a sample of ra-
cially/ethnically diverse adults aged 55 or older participating in a
community park-based physical activity program.

Methods
We assessed the following among adults aged 55 or older who at-
tended a 1-hour park-based fitness class 2 or 3 times per week for
21 weeks: 1) 3 fitness outcomes, 2) systolic and diastolic blood
pressure, 3) height and weight (to assess body mass index), and 4)
pulse. We collected data at baseline (August–September 2016) and
follow-up (January–February 2017). Linear regression analysis,
adjusting for sex, age, and race/ethnicity, examined the associ-
ation between program participation and changes in outcomes.

Results
Adjusted models showed a mean decrease in systolic blood pres-
sure (−3.80 mm Hg; 95% CI, −6.75 to −0.84 mm Hg) and diastol-

ic blood pressure (−1.54 mm Hg; 95% CI, −3.01 to −0.06 mm Hg)
and a  mean increase  in  number  of  arm curls  completed  in  30
seconds (1.66; 95% CI, 0.71–2.61) from baseline to follow-up
among all participants. Hispanic participants, compared with non-
Hispanic  white  and  non-Hispanic  black  participants,  showed
greater improvements in mean body mass index (−2.48; 95% CI,
−4.60 to −0.34), systolic blood pressure (8.59 mm Hg; 95% CI,
−16.82 to −0.36 mm Hg), diastolic blood pressure (−7.06 mm Hg;
95% CI,  −11.16 to −2.97 mm Hg),  and pulse (−6.53 beats per
minute; 95% CI, −11.38 to −1.67 beats per minute).

Conclusion
Park-based fitness classes tailored to older, racially/ethnically di-
verse adults can improve cardiovascular health and strength.

Introduction
One in 4 Americans have multiple  chronic conditions such as
heart disease, stroke, cancer, type 2 diabetes, obesity, and arthritis
(1–3) Americans aged 65 or older have more chronic conditions
than their younger-age counterparts: 3 of 4 have multiple chronic
conditions (1,4). Among adults aged 65 or older, 91% have at least
1 chronic condition and 73% have at least 2 chronic conditions
(5).  These conditions are associated with disability,  decreased
quality of life, and increased health care costs (6).

Racial/ethnic minority populations have a disproportionate burden
of  multiple  chronic  conditions  (4).  Older  adults,  racial/ethnic
minorities,  and low income populations  are  more  likely  to  be
sedentary or  more likely to not  follow recommended physical
activity guidelines than the general population (7,8). For example,
non-Hispanic white adults aged 65 or older in the United States re-
port higher levels of physical activity than same-aged non-Hispan-
ic black and Hispanic adults (8). The Hispanic and non-Hispanic
black population in South Florida’s Miami-Dade County have a
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disproportionate burden of preventable chronic disease compared
with the non-Hispanic white population living in that area (9,10).

Physical activity is a key strategy for preventing chronic disease
(11). Physicians recommend physical activity to prevent and treat
the development of functional decline related to aging and im-
prove stamina and muscle strength in people with chronic dis-
abling conditions (12). Physical activity also increases the ability
to maintain and continue to live independently and reduces the
risk of falling and fracturing bones (12–15). Older adults are re-
commended to do at least 150 minutes of moderate-intensity aer-
obic physical activity, at least 75 minutes of vigorous-intensity
aerobic activity, or a combination of moderate and vigorous phys-
ical activity weekly. They are also recommended to engage in
activities that strengthen major muscles 2 or more days per week
and should perform balance-enhancing physical activity on 3 or
more days per week (16).

Parks are ideal places to promote physical activity because they
are typically free of charge and provide a safe environment for
families  and people  of  all  ages  (3).  Parks  are  often present  in
neighborhoods and around homes and may be easily accessible to
people in surrounding areas, making parks optimal settings to im-
plement exercise programs. Evidence-based physical activity pro-
grams targeting older adults increase activity-related quality of
life, and many community-based physical activity interventions
have been proven to reduce disease incidence and to be cost ef-
fective  (17,18).  However,  studies  document  that  racial/ethnic
minority groups tend to live in neighborhoods that lack proximity
to safe and accessible recreation (19,20). Few studies have ex-
amined how park-based physical activity classes might affect the
health of older adults. The objectives of our study were to exam-
ine  cardiovascular,  strength,  and  mobility  outcomes  among  a
sample of racially/ethnically diverse adults aged 55 or older be-
fore  and  after  participation  in  21  weeks  of  a  community
park–based physical activity program and to explain differences in
fitness outcomes across racial/ethnic groups.

Methods
We conducted an observational, prospective cohort study with a
noncontrolled pre–post design. This study was approved by the
Sterling Institutional Review Board. We collected data at 2 points:
at baseline in fall 2016 (late August and early September) and at
follow-up in winter 2017 (late January and early February). Eli-
gible participants were men and women aged 55 or older. The fit-
ness classes were offered free of charge at 8 parks in various loca-
tions throughout Miami-Dade County and were advertised through
media, fliers, and word of mouth.

Fitness classes

Participants enrolled by completing a program registration and
demographic  form on a  rolling  basis  from May 2016 through
September 2016 at 8 designated park facilities.

Fitness classes were adapted from the EnhanceFitness program, an
evidence-based group exercise program that encourages increased
activity, energy, and empowerment among older adults to “sustain
independent lives” (21). Each class emphasized consistent body
movement throughout a  1-hour period,  2 or  3 times per  week.
Miami-Dade County Department of Parks, Recreation and Open
Spaces (MDPROS) recreation leaders were certified to conduct
group fitness classes by the YMCA. They instructed each session
in an open, multipurpose room inside recreation centers at each
park. Five instructors were Hispanic and 4 were non-Hispanic
black. Six instructors led the class in English, one led in Spanish,
and one led in a mixture of English and Spanish. Each exercise
class followed a similar schedule: 10 minute warm-up, 20 minutes
of cardiovascular exercises (movement, steps, and/or dancing to
music), 15 minutes of strengthening exercises, and 15 minutes of
cool-down (stretching, balancing, and meditation). Participants
were  encouraged  to  hold  2-lb  or  5-lb  weights  or  wear  ankle
weights to increase exercise intensity. Water breaks were included.

Study measures

We collected baseline data before participants entered their first
class and follow-up data at the end of the program. To maximize
data collection, we encouraged participants to attend a make-up
class if they missed their testing days. Health and wellness special-
ists employed by MDPROS collected data. They were trained to
collect biometric and fitness data by University of Miami faculty
members.

Demographic characteristics
We collected demographic data at enrollment only. Participants
completed a demographic profile, which included questions on
age, sex, and race/ethnicity.

Biometric measurements
We collected data on height and weight at baseline and follow-up
and calculated body mass index (BMI) as weight in kilograms di-
vided by height in meters squared (kg/m2). We measured height in
meters by using a stadiometer (Seca 217 Mechanical Telescopic
Model; Seca North America East Medical Scales & Measuring
Devices) and weight in kilograms by using a calibrated digital
scale (Seca Model 869; Seca North America East Medical Scales
& Measuring Devices). Participants were asked to remove shoes,
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heavy clothes, and items from their pockets. Weight category was
defined according to Centers for Disease Control and Prevention
guidelines  as  normal  weight  (BMI  <25.0),  overweight  (BMI
25.0–29.9), or obese (BMI ≥30.0) (22).

We used an automatic blood pressure machine (American Dia-
gnostic Corporation e-sphyg 2 Automatic Sphygmomanometer,
Model 9002) to measure heartbeats per minute,  systolic blood
pressure, and diastolic blood pressure at baseline and follow-up.
We measured blood pressure 3 consecutive times for each patient,
with a minute rest between measurements. The first measure was
dropped, and the remaining 2 values were averaged for analysis to
decrease the potential for white-coat hypertension (23). We used
the appropriate cuff size for each participant.

Fitness tests
We used components of the standardized Functional Fitness Test,
designed for adults aged 60 or older, to measure each participant’s
strength and mobility at baseline and follow-up (24).

Arm curls. We assessed arm strength by timed arm curls. To per-
form the arm curl test, participants sat in a chair and held either a
5-lb dumbbell (women) or an 8-lb dumbbell (men) in the right
hand or wrapped a 5-lb or 8-lb cuff weight around the right wrist.
Participants were required to hang the right arm straight on the
right side of the body, bend the right elbow, bringing the right
hand up to the right shoulder while keeping the right elbow close
to the body, and then return it down to the straight arm position.
This full movement was considered 1 repetition. We recorded the
total number of repetitions completed in 30 seconds.

Chair stands. We assessed leg strength by timed chair stands. Par-
ticipants began by sitting in a chair with arms folded across the
chest, placing hands on the shoulders. Participants were to stand
up out of the chair and then return to the sitting position. The com-
plete action was considered 1 repetition. We recorded the total
number of repetitions completed in 30 seconds.

8-Foot up-and-go test. We assessed mobility by the 8-foot up-and-
go test. Participants were to sit in a chair, stand up, walk around a
cone set 8 feet in front of the chair and then return to the chair to
sit.  The  goal  was  to  perform  this  test  as  quickly  as  possible
without running. The stopwatch began when participants were
fully standing up out of the chair and stopped when participants
sat back down into the chair.  We recorded completion time in
seconds.

Statistical analysis

We computed descriptive statistics to summarize characteristics
across all participants at baseline and 21-week follow-up. We gen-
erated means and standard deviations (SDs) for all continuous data

(age, BMI, systolic and diastolic blood pressure, heartbeats per
minute, number of arm curls, number of chair stands, and 8-foot
up-and-go test). We tabulated categorical data (sex, race/ethnicity)
as frequency and percentage. We performed t tests to determine
whether study outcomes differed significantly across racial/ethnic
groups at baseline.

We used linear regression models to test the association between
program participation and changes in cardiovascular and fitness
outcomes from baseline to follow-up, adjusting for sex, age, and
race/ethnicity. We converted data on race/ethnicity to binary vari-
ables (non-Hispanic white vs not; non-Hispanic black vs not; His-
panic vs not) for all regression models.

For any given week during the 21-week study, the average num-
ber of participants in classes throughout the 8 parks was 192 (Fig-
ure). A total of 117 participants consented to participate, provided
demographic information, and participated in baseline data collec-
tion. Of these 117 participants, 106 participated in the 21-week
follow-up data collection.

Figure.  Flow of  participants enrolled and tested in a park-based physical
activity class for adults aged 55 or older offered at 8 parks in Miami-Dade
County, Florida, 2016–2017.
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We used an α of .05 to determine significance. A sample-size cal-
culation showed that a minimum of 66 participants was needed to
reach a  power of  0.80 with an α set  to  .05.  We calculated the
power of our study sample size to be 0.95. We conducted all ana-
lyses in SAS version 9.3 (SAS Institute, Inc).

Results
Of the 106 participants, 95 (89.6%) were women, 54 (50.9%) were
aged 70 or older (range, 57–89), 57 (53.8%) were Hispanic, and
30 (28.3%) were non-Hispanic black (Table 1).

BMI among all races/ethnicities combined did not change from
baseline (29.6) to follow-up (28.7) The greatest mean decrease in
BMI was among non-Hispanic black participants (from 31.4 to
29.1). Both systolic and diastolic blood pressure decreased among
all races/ethnicities combined during the study period, from 138.0
mm Hg to 132.9 mm Hg (systolic) and from 74.4 mm Hg to 72.0
mm  Hg  (diastolic).  Non-Hispanic  white  participants  had  the
greatest decrease in systolic blood pressure (12.4 mm Hg), com-
pared with non-Hispanic black participants (4.9 mm hg) and His-
panic participants (4.4 mm Hg). Non-Hispanic black and Hispanic
participants had similar decreases in diastolic blood pressure (2.9
mm Hg and 2.8  mm Hg,  respectively),  whereas  non-Hispanic
white participants had no change.

The number of arm curls among all races/ethnicities combined in-
creased from 25.2 curls to 25.9 arm curls during the study period.
The number of arm curls increased among Hispanic participants
by almost  2  repetitions  and stayed the same for  non-Hispanic
black and non-Hispanic white participants. The number of chair
stands stayed the  same for  all  races/ethnicities.  Non-Hispanic
white and Hispanic participants improved in the 8-foot up-and-go
test (by 1 second), whereas non-Hispanic black participants stayed
about the same.

Crude estimates showed a significant mean decrease among all
participants in systolic blood pressure from baseline to follow-up
(−3.65 mm Hg; 95% CI, −6.64 to −0.66 mm Hg; P = .02) and a
significant increase in the number of arm curls (1.63; 95% CI,
0.68–2.59; P < .001) (Table 2).

After adjusting for age, race/ethnicity, and sex, regression models
showed a mean decrease for all participants in systolic blood pres-
sure (−3.80 mm Hg; 95% CI, −6.75 to −0.84 mm Hg, P < .001),
diastolic blood pressure (−1.54 mm Hg; 95% CI, −3.01 to −0.06
mm Hg;  P  =  .04),  and  number  of  arm  curls  completed  in  30
seconds  (1.66;  95% CI,  0.71–2.61)  (Table  3).  Hispanic  parti-
cipants  showed the greatest  decrease  in  BMI (−2.48;  95% CI,
−4.60 to −0.34; P = .02), systolic blood pressure (−8.59 mm Hg;
95% CI, −16.82 to −0.36 mm Hg; P = .04), diastolic blood pres-

sure (−7.06 mm Hg; 95% CI, −11.16 to −2.97 mm Hg; P < .001)
and pulse (−6.53 beats per minute; 95% CI, −11.38 to −1.67 beats
per minute;  P = .009),  compared with non-Hispanic black and
non-Hispanic white participants (Table 3). As participant age in-
creased, systolic blood pressure increased (0.72 mm Hg; 95% CI,
0.38–1.06 mm Hg; P < .001),  the number of arm curls (−0.18;
95% CI, −0.29 to −0.07; P = .002) and chair stands (−0.08; 95%
CI, −0.15 to −0.02; P = .01) decreased, and the number of seconds
to complete the 8-foot up-and-go test  increased (0.18 seconds;
95% CI, 0.13–0.24 seconds; P < .001) (Table 3). Women had a
slight increase in diastolic blood pressure (5.96 mm Hg; 95% CI,
2.48–9.44 mm Hg; P < .001) from baseline to follow-up.

Discussion
This study examined the cardiovascular health and fitness effects
of participation in a 21-week park-based physical activity pro-
gram among adults aged 55 or older. Compared with non-Hispan-
ic  white  and  non-Hispanic  black  participants,  Hispanic  parti-
cipants had the largest  decreases in mean BMI, systolic blood
pressure, diastolic blood pressure, and pulse, although each race/
ethnicity showed decreases in systolic blood pressure, diastolic
blood pressure, and pulse and increases in arm strength during the
study period.  Also,  non-Hispanic  black participants  showed a
mean decrease in BMI that moved them from the obese (mean
BMI, 31.4) to the overweight (mean BMI, 29.1) category after
completing the 21-week program. Although not a significant de-
crease,  this  improvement  is  important  because obesity-related
death rates (ie, deaths caused by such conditions as heart disease
and stroke), are higher for the non-Hispanic black population than
for the non-Hispanic white population.

The older adult population in Miami-Dade County is majority His-
panic. The Hispanic population in the United States performs less
physical activity than the non-Hispanic white population, and the
Hispanic population in Miami-Dade County has a disproportion-
ately greater burden of cardiovascular disease and high blood pres-
sure  than  the  non-Hispanic  white  population  (8,9).  Our  study
showed that Hispanic participants had significantly greater im-
provements in blood pressure and pulse than non-Hispanic white
and non-Hispanic black participants after the 21-week program.

Our study also showed that as age increased, arm strength and mo-
bility significantly decreased and systolic blood pressure signific-
antly increased. The decrease in arm strength and mobility may be
explained by the gradual decline in the ability to add muscle mass
as people age. In addition, blood pressure typically increases with
age as cardiovascular fitness becomes more of a challenge. As
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such, regular exercise is particularly important to older adults be-
cause consistent physical activity can help slow muscle loss and
the overall decline of cardiovascular health.

Older adults have higher rates of chronic diseases than younger
adults  and  do  not  reach  their  recommended  physical  activity
levels, which when achieved, may help prevent the development
of chronic diseases (1,4,7). Exercise classes may not be attractive
to some older adults, particularly those with limited mobility, be-
cause of travel. Matching fitness-class levels to ability also may be
difficult. Our study suggests that providing a safe, accessible, af-
fordable, and appropriate park-based physical activity programs to
older adults can help to improve cardiovascular and fitness out-
comes in this population.

Walking proximity to parks promotes physical activity and im-
proves other health outcomes, but research on park-based exercise
classes is limited (25). A survey of visitors at a large city park
found that adults who did not self-identify as non-Hispanic white
visited parks more frequently than adults who self-identified as
older non-Hispanic white and that adults who visited parks met
their national physical activity recommendations for daily exer-
cise. Increasing the availability and accessibility of community
parks might positively affect physical activity levels among racial/
ethnic  minority  groups  and  promote  park  usage  among  older
adults (26). Racial/ethnic minority neighborhoods are signific-
antly less likely than white neighborhoods to have access to recre-
ational facilities and have lower-quality park resources (27). Fur-
thermore, walkable green space positively influences life longev-
ity among seniors (28). Attracting older adults to parks by offer-
ing tailored programs may encourage this population to take ad-
vantage of  additional  park  amenities,  thus  increasing positive
health effects.

Our study has several  limitations.  The study sample consisted
primarily of racial/ethnic minority participants and women. Study
findings may not be generalizable to other racial/ethnic popula-
tions  and  men.  Also,  the  decrease  in  systolic  blood  pressure
among non-Hispanic white participants was not significant, most
likely because of the small number of non-Hispanic white parti-
cipants in our sample.

The fitness classes offered may have varied slightly in the amount
of time each class spent on cardiovascular exercises, strength exer-
cises, and cool-down. Because class instructors and population fit-
ness levels differed across sites, such variations were appropriate.
During the cardiovascular portion of the class, some instructors
encouraged the use of weights whereas some instructors preferred
to  use  weights  after  cardiovascular  exercises  were  completed.
Every class at every park site did reach at least 20 minutes of car-
diovascular exercises.

Another limitation is that the frequency of classes (2 or 3 times per
week) varied across park sites, potentially affecting program ef-
fectiveness. However, group demographics were similar across
park sites, so it is unlikely that trends across demographic factors
systematically varied according to program frequency. In addition,
causal inference is limited because we collected data from volun-
teer participants attending a park-based physical activity class and
we did not include a control group. Furthermore, we did not col-
lect  information  on  family  history  of  disease,  current  disease
status, medication use, class enjoyment, motivation, stress, and
likelihood to continue participating. This information would have
permitted the inclusion of additional covariates in our analyses.
Lastly, we did not account for participation in exercise classes out-
side of the park-based fitness classes.

Strengths of our study include the observation of racial/ethnic
minority populations, who are often underrepresented in research
studies.  The  study  sample  also  captured  data  on  Miami-Dade
County’s primarily Hispanic and non-Hispanic black population,
giving proper representation to the city’s racial/ethnic distribution.
Our study observed exercise programs in different parks across a
wide geographic area in South Florida. The MDPROS is the third
largest county system in the United States, consisting of 270 parks
and 13,573 acres of land. Our study investigated physical activity
classes  held in  neighborhood parks,  which are  typically small
parks in the middle of neighborhoods that cater to the local com-
munity, in contrast to regional parks, which are larger, host numer-
ous events and programs, have natural attractions, or are dedic-
ated to preserving land. The neighborhood park is a unique and
particularly absent topic in public health literature.

Park-based fitness programs dedicated to older adults have the po-
tential to promote cardiovascular health and fitness among this
population, particularly among older Hispanic adults. Parks are
community oriented, easily accessible, and can provide opportun-
ities for community-based physical activity programming. Our
study found that attending a park-based fitness class 2 or 3 times
per week during a 21-week period was associated with improved
cardiovascular health and fitness outcomes among older adults, in-
cluding improvements in systolic blood pressure, diastolic blood
pressure, and number of arm curls. Further research on different
types of fitness classes offered in community parks to various ra-
cial/ethnic populations may encourage local entities to implement
more physical activity–related programs to help decrease and pre-
vent chronic diseases among older adults.
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Tables

Table 1. Mean (Standard Deviation) Biometric, Strength, and Mobility Measurements at Baseline and 21-Week Follow-Up, by Race/Ethnicity, Among Participants
Enrolled in a Park-Based Fitness Class for Adults Aged ≥55 in Miami-Dade County, Florida, 2016–2017

Measurement

Non-Hispanic White (n = 10) Non-Hispanic Black (n = 30) Hispanic (n = 57)
All Races/Ethnicities

(n = 106)a

Baselineb Follow-Up Baselineb Follow-Up Baselineb Follow-Up Baselineb Follow-Up

BMIc 27.7 (3.9) 29.1 (4.6) 31.4 (5.1) 29.1 (5.7) 29.0 (4.8) 28.2 (5.0) 29.6 (4.9) 28.7 (5.2)

Systolic blood pressure,
mm Hg

137.1 (22.3) 124.7 (19.4) 140.2 (18.7) 135.3 (21.4) 136.4 (19.7) 132.0 (17.3) 138.0 (20.0) 132.9 (18.7)

Diastolic blood pressure,
mm Hg

76.3 (12.2) 76.0 (9.5) 78.4 (12.2) 75.5 (8.5) 71.3 (8.9) 68.5 (8.5) 74.4 (10.6) 72.0 (9.1)

Heartbeats per minute 76.0 (13.0) 73.1 (14.6) 76.6 (14.3) 76.1 (15.1) 69.7 (9.6) 70.8 (9.8) 73.0 (11.9) 73.0 (12.1)

No. of arm curls completed
within 30 secondsd

29.1 (7.3) 28.7 (8.7) 26.8 (6.7) 26.2 (7.8) 23.6 (7.4) 25.4 (5.4) 25.2 (7.2) 25.9 (6.4)

No. of chair stands
completed within 30
secondsd

15.8 (3.4) 15.2 (4.2) 14.2 (3.6) 14.6 (4.7) 14.0 (3.0) 14.2 (3.6) 14.2 (3.2) 14.3 (3.1)

8-Foot up-and-go testd,
seconds

5.9 (2.0) 4.8 (1.0) 6.9 (2.4) 7.0 (6.7) 6.6 (2.2) 6.5 (4.0) 6.6 (2.2) 6.5 (6.5)

Abbreviation: BMI, body mass index.
a At baseline and follow-up, 9 (8.5%) were missing data on race/ethnicity, 95 (89.6%) were women, and 54 (50.9%) were aged ≥70.
b t tests showed no significant difference in fitness outcomes across the racial/ethnic groups at baseline (P > .05 for all) with the exception of 1) diastolic blood
pressure (P = .01) and BMI P = .045) among non-Hispanic black participants, compared with each other racial/ethnic group and 2) diastolic blood pressure (P =
.001), number of arm curls (P = .02), and number of chair stands (P = .003) among Hispanic participants, compared with each other racial/ethnic group.
c Defined as weight in kilograms divided by height in meters squared (22).
d Arm curl, chair stand, and 8-foot up-and-go tests followed guidelines of the Functional Fitness Test (24).
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Table 2. Crude Estimates for the Association Between Program Participation and Changes in Health Outcomes Among 106 Participants Enrolled in a 21-Week Park-
Based Fitness Class for Adults Aged ≥55 in Miami-Dade County, Florida, 2016–2017

Predictor Variable Timea, βb (95% Confidence Interval) [P Value]

BMIc −0.02 (−0.80 to 0.76) [.97]

Systolic blood pressure, mm Hg −3.65 (−6.64 to −0.66) [.02]

Diastolic blood pressure, mm Hg −1.38 (−2.94 to 0.17) [.08]

Heartbeats per minute −0.31 (−2.09 to 1.48) [.74]

No. of arm curls completed within 30 secondsd 1.63 (0.68 to 2.59) [<.001]

No. of chair stands completed within 30 secondsd 0.49 (−0.07 to 1.06) [.09]

8-Foot up-and-go testd, seconds −0.29 (−0.78 to 0.19) [.24]

Abbreviation: BMI, body mass index.
a Time defined as baseline to 21-week follow-up.
b Based on linear regression modeled estimates.
c Defined as weight in kilograms divided by height in meters squared (22).
d Arm curl, chair stand, and 8-foot up-and-go tests followed guidelines of the Functional Fitness Test (24).
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Table 3. Adjusted Estimates for the Association Between Program Participation and Changes in Health Outcomes Among 106 Participants Enrolled in a 21-Week
Park-Based Fitness Class for Adults Aged ≥55 in Miami-Dade County, Florida, 2016–2017

Predictor
Variables

βa (95% CI)

BMIb
Systolic Blood

Pressure, mm Hg
Diastolic Blood

Pressure, mm Hg
Heartbeats Per

Minute No. of Arm Curlsc
No. of Chair

Standsc
8-Foot Up-and-
Goc, Seconds

Timed −0.11 (−0.89 to
0.67) [.79]

−3.80 (−6.75 to
−0.84) [.01]

−1.54 (−3.01 to
−0.06) [.04]

−0.30 (−2.04 to
1.45) [.74]

1.66 (0.71 to
2.61) [<.001]

0.54 (−0.02 to
1.09) [.06]

−0.33 (−0.80 to
0.12) [.15]

Sex 0.34 (−1.45 to
2.12) [.71]

4.63 (−2.36 to
11.63) [.19]

5.96 (2.48 to
9.44) [<.001]

−4.54 (−8.67 to
−0.42) [.03]

0.45 (−1.85 to
2.76) [.70]

−0.45 (−1.8 to
0.90) [.51]

0.68 (−0.43 to
1.78) [.23]

Age −0.05 (−0.18 to
0.04) [.25]

0.72 (0.38 to
1.06) [<.001]

−0.06 (−0.23 to
0.11) [.52]

−0.05 (−0.25 to
0.15) [.60]

−0.18 (−0.29 to
−0.07) [.002]

−0.08 (−0.15 to
−0.02) [.01]

0.18 (0.13 to
0.24) [<.001]

Race/ethnicity

Non-Hispanic white −2.80 (−5.61 to
0.02) [.05]

−7.22 (−18.05 to
3.62) [.19]

−1.27 (−6.66 to
4.12) [.64]

−7.63 (5.15 to
−1.37) [.70]

2.79 (−0.71 to
6.30) [.12]

0.88 (−1.16 to
2.91) [.40]

−0.90 (−2.60 to
0.80) [.30]

Non-Hispanic black −0.71 (−3.03 to
1.61) [.55]

−0.74 (−9.41 to
7.93) [.87]

−0.87 (−5.18 to
3.45) [.69]

−1.37 (−6.48 to
3.74) [.60]

0.21 (−2.58 to
3.00) [.88]

−0.63 (−2.24 to
0.99) [.45]

1.08 (−0.27 to
2.44) [.12]

Hispanic −2.48 (−4.60 to
−0.34) [.02]

−8.59 (−16.82 to
−0.36) [.04]

−7.06 (−11.16 to
−2.97) [<.001]

−6.53 (−11.38 to
−1.67) [.009]

0.46 (−2.18 to
3.10) [.73]

0.38 (−1.15 to
1.90) [.63]

−0.44 (−1.73 to
0.85) [.51]

Abbreviation: BMI, body mass index; CI, confidence interval.
a Based on linear regression modeled estimates; adjusted models included sex, age (continuous variable), and race/ethnicity as potential confounders.
b Defined as weight in kilograms divided by height in meters squared (22).
c Arm curl, chair stand, and 8-foot up-and-go tests followed guidelines of the Functional Fitness Test (24).
d Time defined as baseline to 21-week follow-up.
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