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Background: Minority girls are disproportion-

ately affected by overweight and obesity. The

independent effects of physical activity (PA),

sedentary behavior (SB), and diet are not well

understood.

Objective: This study examined the individual

influences of PA, SB and diet on fat mass in Latina

and African American (AA) girls, aged 8–11.

Methods: Baseline data from a longitudinal

cohort study in minority girls is presented.

Multiple linear regression analysis assessed the

effects of PA, SB, and energy intake on fat

mass, adjusting for lean mass, age, Tanner

stage and ethnicity.

Results: Participants were 53 Latina and

AA girls (77% Latina; Mage59.8 6 .9;

MBMI%580.8 6 23.1). Moderate-to-vigorous

physical activity (MVPA) by accelerometry (b5

2.13, P,.01) and lean mass(b5.69, P,.001)

were associated with fat mass (Model R25.63;

P,.0001). MVPA by 3-day-physical-activity-

recall (b52.04, P5.01) and lean mass (b5.75,

P,.001) were associated with fat mass (Model

R25.61; P,.0001). SB and energy intake were

not associated with fat mass in any model.

Conclusion: Using both objective and subjec-

tive measures of PA, MVPA, but not SB or diet,

was associated with higher fat mass in Latina

and AA girls, independent of lean mass, age,

Tanner stage, and ethnicity. Prospective stud-

ies are needed to clarify the differential impact

of diet and activity levels on adiposity in this

population. (Ethn Dis. 2011;21(4):458–461)
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INTRODUCTION

Latino and African American girls

are disproportionately affected by over-

weight and obesity.1 In 2007–2008,

40.5% of Latino and 43.3% of African

American girls aged 2–19 years were

overweight (BMI percentile $85th

percentile for age and sex), compared

to 31.6% of non-Hispanic White girls.1

The increasing rates of overweight

closely parallel increasing rates of type

2 diabetes and other metabolic risk

factors among Latinos2 and African

Americans.3

Lifestyles characterized by physical

inactivity and an abundant availability

of energy dense foods are related to

obesity.4 However, findings examining

associations of dietary intake and phys-

ical activity patterns with obesity in

children have been inconsistent.5–7 This

may indicate that most studies have not

investigated diet and physical activity

simultaneously. Additionally, the ma-

jority of studies have not measured both

physical activity and sedentary behavior,

which have been shown to have inde-

pendent effects on weight status.8

Lastly, most studies have relied on less

precise and subjective measures of diet,

activity levels, and/or adiposity. There-

fore, this study examined the indepen-

dent influences of physical activity,

sedentary behavior, and diet on fat

mass, using state-of-the-art measures, in

an understudied population of Latina

and African American girls.

METHODS

Participants
Baseline data from the Transitions

Study, a longitudinal cohort study inves-

tigating the pubertal decline in physical

activity, were employed for the current

study. Participants were 74 Latina and

African American females, ages 8–

11 years, in Tanner stage 1 or 2. Of the

74 participants, 53 had complete data on

all variables of interest; only these partic-

ipants make up the study sample. There

were no significant differences in age,

Tanner, ethnicity, or body fat between

participants with complete and incom-

plete data. Informed written consent

from parents and assent from the children

were obtained. This study was approved

by the Institutional Review Board of the

University of Southern California.
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This study examined the

independent influences of

physical activity, sedentary

behavior, and diet on fat

mass, using state-of-the-art

measures, in an understudied

population of Latina and

African American girls.
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Measures

Ethnicity, Tanner Stage and Weight
Status

Ethnicity was based on self-identifi-

cation of participant, both parents and

all four grandparents as either Latino

(Mexican and Central American) or

African American. Pubertal Tanner stage

was based on breast stage following

physical examination by a licensed

physician assistant during a clinical

screening visit.9 Fat mass and lean mass

were measured by air displacement

plethysmography (BodPodTM; Life Mea-

surement Instruments, Concord, CA).

Physical Activity and Sedentary
Behavior

Physical activity and sedentary be-

havior were assessed objectively (uniax-

ial Actigraph GT1M accelerometer) and

subjectively (3-Day Physical Activity

Recall; 3DPAR). Only participants

who wore the accelerometer for at least

four 10-hour days were included in

these analyses. The monitor collected

data in 15-second epochs. Data were

then summed into 60-second epochs for

use with the current publicly-available

NHANES processing code. This study

used mean minutes per day of moderate

(4 METs) and vigorous (7 METs)

physical activity (MVPA) and sedentary

behavior. The MVPA thresholds were

age-adjusted10 and the sedentary thresh-

old was set at 100 counts per minute.11

A modified 3PDAR assessed subjec-

tive physical activity and sedentary

behavior.12,13 Participants identified

different activities to describe their daily

activity in half-hour intervals from

0700h to 2400h for two weekdays and

one weekend day. They rated the

intensity level for each activity as light,

moderate, hard, or very hard. Activity

types were converted into half-hour

blocks of either light, moderate, or

vigorous physical activity using a com-

bination of the intensity ratings and the

compendium of physical activities.14

Minutes per day spent in MVPA (at

an intensity of $4 METs) was created

to complement the variable extracted

from the accelerometer measure. Lei-

sure-time sedentary behaviors were cod-

ed as the half-hour blocks spent watch-

ing television/movies, playing video

games/surfing the internet, and talking

on phone. Daily total time spent in

MVPA and sedentary behaviors were

obtained by summing the half-hour

blocks over each day. Mean minutes

per day spent in MVPA and leisure-

time sedentary behavior were obtained

by averaging total minutes in either

activity level across three days.

Dietary Intake
Participants were provided three-day

diet records to complete for two week-

days and one weekend day.15 Partici-

pants were trained on how to estimate

portion sizes and given measuring cups

and rulers to aid in accurate reporting.

Research staff, trained and supervised by

a registered dietitian, clarified all dietary

records. Nutrition data were analyzed

using the Nutrition Data System for

Research (NDS-R version 5.0_35), a

software program developed by the

University of Minnesota.

Statistical Analysis
Means and frequencies were used to

present the descriptive statistics of the

sample. Baseline characteristics were

compared between Tanner stage groups

using independent t tests. Multiple

linear regression models were specified

to examine the independent effects of

physical activity, sedentary behavior,

and diet on fat mass, controlling for

ethnicity, age, and Tanner stage. All

statistical analyses were performed with

SAS v.9.2 software (Cary, NC). Statis-

tical significance was set at .05.

RESULTS

Table 1 provides demographic char-

acteristics of the participants included in

the study. Participants were 53 Latina

and African American girls (77.4%

Latina; mean age5 9.4 6 .9; mean

BMI percentile 580.8 6 23.1). Ap-

proximately half (49%) of the sample

Table 1. Demographics of participants included in study

Variable All* Tanner 1 Tanner 2 t test (Pr)

Total sample 53 26 (49%) 27 (51%)
Ethnicity .22

Latina 41 (77.4%) 22 (84.6%) 19 (70.4%)
African American 12 (22.6%) 4 (15.4%) 8 (29.6%)

Age (years) 9.4 (0.9) 9.2 (1.0) 9.6 (0.8) .06
BMI percentile 80.8 (23.1) 75.1 (26.3) 86.3 (18.5) .08

Normal (,85%) 21 (39.6%) 12 (46.1%) 9 (33.3%)
Overweight ($85%) 13 (24.5%) 8 (30.8%) 5 (18.5%)
Obese ($ 95%) 19 (35.9%) 6 (23.1%) 13 (48.2%)

% Body fat 26.3 (10.6) 23.2 (9.9) 29.4 (10.6) .03
% Lean fat 73.7 (10.6) 76.8 (9.9) 70.6 (10.6) .03
Fat mass (kg) 12.7 (8.2) 9.0 (5.3) 16.2 (9.0) ,.001
Lean mass (kg) 31.2 (6.9) 27.1 (4.5) 35.2 (6.4) ,.0001
Energy (kcals) 1747.7 (432.5) 1715.7 (374.1) 1775.8 (484.1) .65

Accelerometry

MVPA (minutes) 46.8 (27.3) 50.4 (27.7) 43.4 (27.0) .36
SB (minutes) 421.4 (69.9) 390.7 (62.4) 451.0 (64.6) .001

3DPAR

MVPA (minutes) 77.8 (59.4) 71.7 (50.9) 83.7 (67.1) .47
SB (minutes) 127.5 (92.3) 129.4 (92.7) 125.6 (93.7) .88

* Ethnicity and BMI represent frequency (percent); other variables note mean (standard deviation). MVPA,
Moderate to vigorous physical activity; SB, sedentary behavior; 3DPAR, three day physical activity recall.
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was in Tanner stage 1. Participants in

Tanner stage 2 were more likely to have

higher percent body fat, fat mass, lean

mass, and spend more time in sedentary

behavior (based on accelerometry data)

than those in Tanner stage 1.

Table 2 shows the results of the

multiple linear regression analyses using

objective (accelerometry) and subjective

(3DPAR) measures of physical activity

and sedentary behavior. Tanner stage,

age, ethnicity, total energy intake, and

sedentary behavior were not associated

with fat mass in either model. Higher

levels of lean tissue were predictive of

higher fat mass in both models. Lower

levels of MVPA measured by accelero-

metry and 3DPAR were associated with

higher fat mass in both models. The

strength of the relationship indicates

that for every one-minute increase of

MVPA, body fat is reduced by .13 kg as

measured by accelerometry and .04 kg

as measured by 3DPAR.

DISCUSSION AND
CONCLUSION

This study investigated the indepen-

dent influences of physical activity,

sedentary behavior, and diet on fat mass

in peri-pubertal Latino and African

American girls. This study found that

lean mass and MVPA were the only

correlates of adiposity in Latino and

African American girls, after accounting

for Tanner stage, age, ethnicity, total

energy intake, and sedentary behavior.

The strong inverse physiological rela-

tionship between fat and lean mass is

mirrored in these findings. A closer look

at these findings shows that a 30-minute

increase in MVPA, measured objective-

ly, would be related to a 3.9 kg decrease

in fat mass, or a 1.2 kg decrease in fat

mass measured subjectively. These find-

ings replicate those of previous research,

however in a novel population. In a

predominately White sample, aged 10–

18 years, MVPA was inversely associat-

ed with fat mass, independent of energy

intake and sedentary behavior.16 Lower

levels of vigorous physical activity were

the only risk factors for boys being

overweight, regardless of energy intake

and time spent in sedentary behavior17

in a multi-ethnic sample of adolescents

aged 11–15. These findings support the

hypothesis that increasing MVPA is

beneficial in decreasing adiposity in

children.

This study also found that girls in

Tanner stage 2 had higher levels of body

fat and spent more time in sedentary

behavior. Previous research demon-

strates a pubertal decline in physical

activity, particularly among African

American and Latina girls.18,19 To our

knowledge, this is the first study to

document higher levels of sedentary

behavior in early-pubertal versus pre-

pubertal minority girls.

A limitation of this study is that it is

cross-sectional, therefore the true direc-

tion of the associations could not be

determined. It is possible that higher fat

mass may lead to inactivity.20 Second,

the relatively small sample size of the

study population might have missed

potentially important relationships be-

tween Tanner stages. Third, the pre-

dominantly Latino sample may prevent

generalizing the findings to other chil-

dren who belong to different sex, age, or

ethnic groups. However, the fact that

these findings have been illustrated in

samples of males and other ethnicities,

suggests that these findings may be

generalizable to other US pediatric

populations. A major strength of this

study is the use of extremely strong

measurement technologies. Body com-

position was objectively measured, rath-

er than relying on body mass index as an

indicator of adiposity. Additionally,

physical activity and sedentary behavior

were measured using both objective and

subjective measures, and dietary intake

was assessed with 3-day dietary records

Table 2. Regression analysis on body fat mass (N=53)

IV

Accelerometry 3DPAR

Beta P R2 (change) Beta P R2 (change)

Intercept 7.46 .51 23.04 .76
Tanner stage 3.21 .13 .20 3.09 .15 .20
Age 21.24 .23 .22 (.02) 21.02 .33 .22 (.02)
Ethnicity 2.30 .89 .23 (.01) 21.80 .43 .23 (.01)
Lean mass .69 ,.0001 .50 (.27) .75 ,.0001 .50 (.27)
Total energy intake .002 .31 .52 (.02) .001 .57 .52 (.02)
Sedentary behavior 2.02 .26 .53 (.01) .01 .40 .54 (.02)
Moderate-vigorous physical activity 2.13 ,.01 .63 (.10) 2.04 .01 .61 (.07)
Model .63 .61

This study found that lean

mass and MVPA were the

only correlates of adiposity in

Latino and African American

girls, after accounting for

Tanner stage, age, ethnicity,

total energy intake, and

sedentary behavior.
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rather than food frequency question-

naires.

The findings from this study add to

the current literature by extending

previous findings to a novel population

at highest risk for obesity and related

disorders. It also highlights the impor-

tant role that activity levels may play in

the development of adiposity, regardless

of energy intake. This may have impli-

cations for future interventions, and

suggests that minority children may

benefit more from strategies that target

increasing physical activity, rather than

decreasing sedentary behavior or chang-

ing diet.
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