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ABSTRACT

DRENOWATZ, C., G. A. HAND, M. SAGNER, R. P. SHOOK, S. BURGESS, and S. N. BLAIR. The Prospective Association between

Different Types of Exercise and Body Composition. Med. Sci. Sports Exerc., Vol. 47, No. 12, pp. 2535–2541, 2015. Purpose: Despite

the widely accepted benefits of exercise on chronic disease risk, controversy remains on the role of exercise in weight loss. This study

examined the effect of different exercise types on measures of adiposity across different fat categories. Methods: A total of 348 young

adults (49% male; 28 T 4 yr), participating in an ongoing observational study provided valid data over a period of 12 months. Fat mass

(FM) and lean mass (LM) were measured via dual x-ray absorptiometry every 3 months. Percent body fat was calculated and used to

differentiate between normal-fat, ‘‘overfat,’’ and obese participants. At each measurement time point, participants reported engagement

(minIwkj1) in aerobic exercise, resistance exercise, and other forms of exercise. Results: Most participants (93%) reported some exercise

participation during the observation period. Total exercise or specific exercise types did not significantly affect subsequent body mass

index after adjusting for sex, ethnicity, age, and baseline values of adiposity and exercise. Resistance exercise affected LM (P G 0.01) and

FM (P G 0.01), whereas aerobic exercise only affected FM (P G 0.01). Any exercise type positively affected LM in normal-fat partici-

pants (P G 0.04). In overfat and obese participants, FM was reduced with increasing resistance exercise (P e 0.02) but not with aerobic

exercise (P Q 0.09). Additionally adjusting for objectively assessed total physical activity level did not change these results. Conclusions:

Despite the limited effects on body mass index, exercise was associated with beneficial changes in body composition. Exercise increased

LM in normal-fat participants and reduced FM in overfat and obese adults. Adults with excess body fat may benefit particularly from

resistance exercise. Key Words: RESISTANCE TRAINING, AEROBIC TRAINING, BODY FAT, LEAN MASS, FAT MASS

A
n increasingly sedentary lifestyle has been sug-
gested to be a key contributor to the high prevalence
of overweight/obesity and associated comorbidities

(43). With a decline in physical demands at work and for
activities of daily living over the past several decades (2,7),
exercise during leisure time has been emphasized as an in-
tegral part of a healthy lifestyle by various public health
organizations (14,47). A recent meta-analysis further showed
that leisure time exercise has a stronger association with mor-
tality than occupational physical activity (PA) or transport-
related PA (34). Despite the well-established benefits of

exercise on health, controversy remains on the role of ex-
ercise in weight loss (39). The lack of conclusive evidence
regarding the role of exercise in the regulation of body
weight may partly be due to the selected outcome measure;
body weight or body mass index (BMI) may not reflect
changes in fat mass and lean mass, which are likely to occur
in response to sustained exercise engagement. For example,
there is an inverse dose–response relation between visceral
fat and exercise (25,28). There is also a difference in the
association between PA/exercise and adiposity by weight
status (11), which may be due to the ability to engage in
various types of exercise at different intensities. Excess body
weight, for example, may hinder the ability to engage in a
sufficient amount of aerobic exercise to induce changes in
body composition in an overweight/obese population (46).

Nevertheless, exercise-based interventions for weight loss
and weight management have predominantly focused on
aerobic exercise. This may partly be due to higher energy
expenditure during aerobic exercise compared with that dur-
ing resistance exercise (38). Resistance exercise, however, has
been associated with increase in functional capacity, which
could affect total daily energy expenditure (TDEE) by an
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increase in total PA (16,22), subsequently affecting body
weight. The effect of exercise on habitual PA has been
shown to be an important contributor regarding the effec-
tiveness of exercise-based weight management programs
(26). In response to superimposed exercise programs, there
has been large variability in compensatory adaptations,
which may contribute to inconsistent results of exercise-
based interventions (19,26). Clinical exercise interventions
have been associated with reduction in nonexercise ac-
tivity thermogenesis or increase in energy intake, which
minimizes the effect of exercise on body composition (8).
Examining the effects of habitual exercise, rather than a
superimposed exercise program, may help attenuate com-
pensatory metabolic and behavioral changes and enhance
the understanding of the effect of chronic exercise partici-
pation on body weight and body composition. Thus, the
purpose of the present study was to examine the effects of
various self-selected exercise types, rather than a specific
exercise program, on measures of body composition. Fur-
thermore, differences in the effect of various exercise types
on adiposity measures among normal-fat, ‘‘overfat,’’ and
obese adults were examined.

METHODS

The present analyses include data from an ongoing ob-
servational study. Specifics of the Energy Balance Study,
which examines primary and secondary determinants of
weight change, have been described previously (13). Briefly,
430 young adults (49% male; 27.7 T 3.8 yr) with a BMI
between 20 and 35 kgImj2 were recruited. Participants were
free of major acute or chronic conditions and did not report
any large changes in their health behaviors in the previ-
ous 3 months. Women who were pregnant in the previous
12 months, planning on getting pregnant, and planning to
change their use of contraceptive medications during the
study were excluded. The study protocol was approved by the
University of South Carolina institutional review board and is
in accordance with the Declaration of Helsinki. All partici-
pants signed an informed consent before data collection.

Measurements were repeated every 3 months over a period
of 1 yr. To be included in the analyses, participants needed
to provide data during at least three measurement times, in-
cluding baseline and at 12-month follow-up.

Anthropometrics and body composition. Height
(cm) and weight (kg) were measured with participants in
surgical scrubs and bare feet. Height was measured to the
nearest 0.1 cm via a wall-mounted stadiometer (model S100;
Ayrton Corp., Prior Lake, MN), and weight was measured to
the nearest 0.1 kg using an electronic scale (Healthometer�
model 500KL; McCook, IL). BMI (kgImj2) was calculated
using the average of three measurements. In addition, fat
mass, fat-free mass, and lean tissue mass were measured via
dual energy x-ray absorptiometry (DXA Lunar model 8743;
GE Healthcare, Waukesha, WI). Percent body fat (%BF)

was calculated (fat mass/body weight), and participants were
classified as normal-fat, overfat, or obese on the basis of sex,
age, and ethnicity-specific cut points (12). Specifically, %BF
ranges were less than 20% and 33% for normal fat, 20%–25%
and 33%–39% for overfat, and equal to greater than 33% and
39% for obese in men and women, respectively.

Exercise participation and PA level. Every 3 months,
participants reported their habitual self-selected engagement
in different exercise types. Specifically, frequency (dIwkj1)
and time (minutes per session) were reported for sports,
cycling, running, swimming, aerobics/group exercise, upper
body resistance exercise, lower body resistance exercise, and
other forms of structured PA. Subsequently, time spent en-
gaging in endurance exercise (sum of running, cycling, and
swimming), resistance exercise (sum of upper body and lower
body resistance exercise), other exercise (sum of sports,
aerobics/group exercise, and other structured forms of PA),
and total exercise was calculated (minIwkj1).

In addition, TDEE was assessed with a multisensor device
(SWA, SenseWear Mini Armband; Body Media, Pittsburgh,
PA), which was worn over a period of 10 d every 3 months.
Using triaxial accelerometry, galvanic skin response, heat
flux, skin temperature, and near body temperature, the SWA
has been shown to provide accurate estimations of TDEE in
free-living conditions (18,37). Resting metabolic rate (RMR)
was measured after an overnight fast and a minimum of 24-h
abstention from exercise. PA level (PAL = TDEE/RMR) was
calculated and used as an indicator of overall PA, including
planned exercise.

Energy intake was calculated on the basis of changes in
body composition and objectively determined energy ex-
penditure because of limitations in the accuracy of self-
reported dietary intake and the effect of body composition
on dietary misreporting (24,30). Specifically, the change in
fat mass and fat-free mass was used to calculate the energy
gap for each 3-month interval (i.e., difference in EI and
TDEE) (40,41), which was subsequently added to average
TDEE of the respective measurement period:

energy intake ¼ 1020
$FFM

$t
þ 9500

$FM

$t
þ TDEE

where $FFM refers to change in fat free mass (kg) over
time, $FM refers to change in fat mass (kg) over time, and
$t refers to the number of days between respective mea-
surement times.

Statistical analysis. Descriptive statistics were calcu-
lated for the total sample and separately for normal-fat,
overfat, and obese participants. Individual change in exer-
cise engagement, energy intake, and PAL was determined
via linear mixed modeling (LMM). Subsequently, linear
regression analysis, adjusting for sex, ethnicity, age, base-
line exercise time, and baseline adiposity measures, was
used to examine the effect of change in total exercise time
(model 1) and change in specific exercise types (model 2) on
measures of adiposity at follow-up. In a second analysis,
changes in energy intake and PALwere included as additional
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covariates to adjust for potential changes in diet and PA out-
side the reported exercise. All analyses were performed for the
total sample and separately for normal-fat, overfat, and obese
participants using IBM SPSS Statistics for Windows (version
21.0; IBM Corp., Armonk, NY).

RESULTS

A total of 348 participants (49% male) provided valid data
for at least three measurement time points including baseline
and 12-month follow-up. There was no difference in base-
line characteristics between those included in the analysis
and those excluded because of incomplete data. The baseline
characteristics of the participants included in the analysis
are shown in Table 1. Two-thirds of the participants were
White, with the majority (86%) having a college degree. The
prevalence of White participants decreased across fat cate-
gories (P for trend = 0.02), but there was no difference in
education between normal-fat, overfat, and obese partici-
pants. Sex distribution differed significantly across fat cate-
gories, with an increase in male participants from normal-fat
to obese (P for trend G 0.01). Age also increased with in-
creasing fatness (P for trend = 0.01). As expected, BMI and
fat mass increased across fat categories (P for trend G 0.01),
but there was no difference in lean mass after adjusting for
sex, ethnicity, and age. There was no significant difference
in TDEE, RMR, and calculated energy intake across fat
categories.

Over 12 months, average BMI increased by 0.5 kgImj2

(P G 0.01), with individual changes ranging between j1.4
and 1.7 kgImj2. The average weight gain was associated
with increase in fat mass (P G 0.01), whereas there was no
change in average lean mass (P = 0.38), resulting in an in-
crease in %BF (P G 0.01). Individual change in lean mass
ranged from a loss of 1.2 kg to a gain of 2.3 kg. Change in
fat mass and %BF ranged from j3.9 to 2.6 kg and j3.2%
to 2.3%, respectively. Change in adiposity measures did not

differ across fat categories after adjusting for ethnicity, sex,
age, and baseline values.

Most of the participants (93%) reported some exercise
during the observation period, and 60% of the participants
met current PA guidelines (14), with a decline in the prev-
alence of participants meeting guidelines with increasing
BF. Exercise participation did not differ between men and
women, and there was no difference in age between exer-
cisers and nonexercisers. Nonexercisers had significantly
higher%BF (P G 0.01) because of lower lean mass (P G 0.01),
but there was no difference in BMI at baseline. Energy in-
take, TDEE, and PAL were higher in exercisers compared
with those in nonexercisers (P = 0.01). The prevalence of
nonexercisers increased with increasing fatness (P for trend
G 0.01). Total exercise time and the number of total exercise
sessions decreased across fat categories (P for trend G 0.01).
Time spent in specific exercise categories also decreased
across fat categories (P for trend e 0.03), but the number of
exercise sessions differed only for other exercise (P for trend
G 0.01). The difference in aerobic and resistance exercise
across fat categories was due to a difference in exercise time
during single sessions. Interestingly, there was no difference
in objectively determined PAL (Table 2).

Exercise time decreased during the observation period
(P G 0.01), but there was no significant change in TDEE
and energy intake. On an individual level, change in energy
intake over a period of 12 months, however, ranged from
a reduction of 580 kcalIdj1 to an increase of 599 kcalIdj1.
The range for change in total exercise time was from a
reduction of 79 minIwkj1 to an increase of 67 minIwkj1.
Change in specific exercise types ranged from j41 to
28minIwkj1,j47 to 48 minIwkj1, andj69 to 30 minIwkj1

for aerobic exercise, resistance exercise, and other exer-
cise types, respectively. Change in exercise time, TDEE, and
energy intake did not differ across fat categories after
adjusting for ethnicity, sex, age, and the respective base-
line measures.

Regression analysis for the total sample showed a signif-
icant inverse effect of change in total exercise time on sub-
sequent fat mass and a significant direct effect on subsequent
lean mass (P G 0.01), resulting in an inverse effect of total
exercise time on %BF (P G 0.01) (Table 3). There was no
effect of change in total exercise on BMI. These results
remained essentially unchanged after including change in
PAL and energy intake into the respective models. There
was a direct effect of change in energy intake on BMI (A =
0.05, P G 0.01), whereas no significant effect of change in
energy intake was observed for fat mass and %BF. An in-
crease in energy intake, however, was directly associated
with lean mass at 12 months (A = 0.05, P G 0.01). Regarding
specific exercise types, there was an inverse association of
change in aerobic exercise and resistance exercise with
subsequent fat mass and %BF (P G 0.01). Change in resis-
tance exercise additionally affected lean mass (P G 0.01).
There were no significant effects of change in time spent
in other exercise on any adiposity measures at follow-up.

TABLE 1. Baseline characteristics along with 12-month change in measures of adiposity
and energy expenditure by fat category.

Total
Sample

Healthy
Range Overfat Obese

(n = 348) (n = 135) (n = 99) (n = 114)

Male (%) 49.1 42.2 46.5 59.6
White (%) 66.1 74.8 59.6 61.4
College degree (%) 86.2 88.9 83.8 85.1
Age at baseline (yr) 27.7 T 3.7 27.2 T 3.6 27.6 T 3.9 28.5 T 3.7
Height (cm) 171.9 T 9.5 171.9 T 9.8 171.7 T 9.8 172.0 T 8.9
Weight (kg)* 74.7 T 13.7 67.5 T 11.2 74.0 T 12.0 84.0 T 12.5
BMI (kgImj2)* 25.2 T 3.8 22.7 T 2.2 25.1 T 3.2 28.4 T 3.6
Fat mass (kg)* 21.5 T 8.8 14.4 T 4.0 21.6 T 6.1 29.7 T 7.7
Fat-free mass (kg) 51.2 T 10.6 51.1 T 11.9 50.3 T 10.4 52.0 T 8.9
BF (%)* 28.5 T 9.1 22.0 T 7.2 29.5 T 7.5 35.3 T 6.9
TDEE (kcalIdj1) 2726 T 495 2688 T 532 2713 T 499 2784 T 440
RMR (kcalIdj1) 1581 T 266 1546 T 278 1562 T 256 1640 T 254
Calculated EI (kcalIdj1) 2704 T 512 2675 T 550 2664 T 501 2773 T 473

Values are prevalence or mean T SD.
*Significant difference between all fat categories, controlling for sex, ethnicity, and age
(P G 0.01).
EI, energy intake.
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Additionally adjusting for change in PAL did not change the
previously reported results.

The effects of change in exercise time separately for
normal-fat, overfat, and obese participants are shown in
Table 4. Change in total exercise time or any specific exer-
cise type was directly associated with subsequent lean mass
in normal-fat participants (P G 0.05), whereas there was no
effect of total exercise or specific exercise types on fat mass,
%BF, and BMI. In overfat and obese participants, there was
an inverse effect of change in total exercise time on fat mass
and %BF (P G 0.05). Particularly, change in resistance ex-
ercise affected subsequent fat mass and %BF, with results
being more pronounced in obese participants compared with
those in overfat participants. Aerobic exercise affected only
%BF in overfat participants (P G 0.05), and there was no
significant effect of aerobic exercise in obese participants.
There was no effect of change in total exercise time or any
specific exercise time on lean mass in overfat and obese
participants. No significant effects on measures of adiposity
were observed for time spent in other exercise. As shown for
the total sample, change in exercise did not affect subse-
quent BMI and results remained essentially unchanged after
additionally controlling for PAL.

DISCUSSION

Health benefits of regular exercise are well documented
(1), but research on differential effects of various exercise
types on measures of adiposity has been limited. To evaluate

the growing number of exercise programs in various set-
tings, scientific evidence on the effects of specific exercise
types on body weight and body composition is warranted.
Results of the present study show that habitual exercise en-
gagement predominantly affects fat mass and lean mass,
whereas the effect on BMI is minimal. An increase in re-
sistance exercise was associated with increase of lean mass
and decrease of fat mass. An increase in aerobic exercise, on
the other hand, was only associated with reduction of fat
mass. Effects of various exercise types, however, differed
by adiposity level. In normal-fat participants, exercise pre-
dominantly affected lean mass, independent of exercise type.
In overfat and obese participants, change in exercise engage-
ment predominantly affected fat mass. Interestingly, resistance
exercise had a greater effect on fat mass in overfat and obese
participants than aerobic exercise. In fact, aerobic exercise
affected %BF only in overfat participants but not in obese
participants.

The limited effect of exercise on BMI has been addressed
previously (39), and results of the present study support
the argument for energy restriction as an important compo-
nent for weight loss (10). Caloric restriction, however, has
been associated with a decline in lean body mass (31) and
habitual PA (23,32). The corresponding decline in energy
expenditure could make it difficult to achieve sustainable
weight loss relying entirely on low energy intake. The pres-
ent study further showed no difference in energy intake
between normal-fat, overfat, and obese participants, which
emphasizes the importance of exercise or PA in long-term

TABLE 3. Effect of baseline exercise levels and change in exercise on measures of BF at 12 months.

Dependent
Variable

Baseline Exercise (minIwkj1) $Exercise (minIwkj1)

Total EXa Aerobic EXb Resistance EXb Other EXb Total EXa Aerobic EXb Resistance EXb Other EXb

A P A P A P A P A P A P A P A P

BMI (kgImj2) 0.029 0.173 j0.028 0.200 0.040 0.101 .016 0.541 j0.007 0.747 j0.026 0.219 0.013 0.539 0.001 0.995
%BF j0.071 G0.001 j0.037 0.057 j0.052 0.013 j0.019 0.409 j0.100 G0.001 j0.063 0.001 j0.075 G0.001 j0.019 0.356
Fat mass (kg) j0.046 0.031 j0.039 0.067 j0.051 0.032 0.012 0.639 j0.097 G0.001 j0.060 0.004 j0.081 G0.001 j0.011 0.640
Lean mass (kg) 0.053 G0.001 j0.004 0.715 0.050 G0.001 0.025 0.052 0.036 0.001 0.010 0.330 0.028 0.007 0.015 0.194

Values are standardized coefficients, adjusted for baseline sex, ethnicity, age, and baseline measures of BF.
a,bSeparate regression models.
EX, exercise; $Exercise, change in exercise over 12 months based on LMM.

TABLE 2. Exercise participation rate, exercise time, and frequency of exercise engagement per week at baseline.

Total Sample Healthy Range Overfat Obese

Meeting PA guidelines (%)a 59.8 82.2 58.6 34.2
Never any exercise (%) 6.9 2.2 4.0 14.9
Never endurance exercise (%) 16.4 8.1 16.2 26.3
Never resistance exercise (%) 30.7 21.5 29.3 43.0
Never other exercise (%) 19.5 10.4 19.2 30.7
Total exercise time (minIwkj1)b,*,** 346.5 T 267.6 408.3 T 286.7 353.7 T 280.2 251.6 T 192.8
Total exercise (sessions per week)b,*** 6.2 T 4.4 7.5 T 4.4 6.1 T 4.4 4.7 T 4.0
Endurance exercise time (minIwkj1)b,* 135.5 T 135.2 155.7 T 155.6 136.5 T 139.5 103.6 T 82.8
Endurance exercise (sessions per week)b 3.4 T 2.3 3.6 T 2.7 3.4 T 2.1 3.2 T 1.9
Resistance exercise time (minIwkj1)b 143.2 T 115.7 142.9 T 107.3 163.9 T 144.2 120.4 T 90.1
Resistance exercise (sessions per week)b 3.7 T 1.4 3.9 T 1.4 3.7 T 1.6 3.4 T 1.4
Other exercise time (minIwkj1)b,* 192.7 T 169.9 212.2 T 166.6 202.3 T 186.5 149.3 T 150.8
Other exercise (sessions per week)b,* 3.4 T 2.3 3.8 T 2.4 3.4 T 2.4 2.9 T 2.0
PAL (TDEE/RMR) 1.73 T 0.20 1.74 T 0.20 1.74 T 0.22 1.71 T 0.19

aAt least 150 minIwkj1 of MVPA in 10-min bouts for 5 dIwkj1.
bExcluding participants not reporting this type of exercise.
*Data from obese participants are significantly different from those from the healthy range after controlling for sex, age, and ethnicity (P G 0.05).
**Data from obese participants are significantly different from those from the overfat participants after controlling for sex, age, and ethnicity (P G 0.05).
***Significant difference across all fat categories, controlling for sex, ethnicity, and age (P G 0.05).
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weight management. It should also be considered that the
proportion of lean mass lost during caloric restriction is
greater than the amount regained, resulting in a lean mass
deficit, which negatively affects various health outcomes
(3,31). Exercise engagement during weight loss, on the other
hand, has been shown to attenuate the loss in lean mass (27),
which would allow individuals to maintain RMR (45).
This sustained energy expenditure during sedentary pursuits
could facilitate long-term weight maintenance. In addition,
exercise is associated with increased cardiorespiratory fit-
ness and functional capacity, which increases quality of
life and improves health (35). It should also be considered
that adiposity has a stronger association with health out-
comes than BMI (29). Both aerobic and resistance exercise
have beneficial effects on visceral adiposity, which is asso-
ciated with cardiovascular disease risk, independent of
change in body weight (25). Therefore, a stronger focus on
change in body composition, rather than on weight or BMI,
is warranted when evaluating health effects of exercise-
based interventions (33).

This study further shows that the association between
exercise and body composition differs by BF categories. In
normal-fat participants, any type of exercise affected lean
mass, but there was no significant effect on fat mass. This
may partly be explained by the observational nature of the
study. Without an attempt to lose weight, participants po-
tentially compensated for a change in exercise regimen by
dietary adjustments. Particularly in lean individuals, energy
intake has been shown to increase in response to long-term
exercise, whereas such compensatory changes in energy
intake are less likely in overweight and obese adults (20).
With a lack of compensatory adjustments in dietary intake,
an increase in exercise induces negative energy balance
resulting in fat loss. This was observed in participants with
excess BF who lost fat mass with increased exercise while
maintaining lean mass. Interestingly, resistance exercise
had a greater effect on fat mass than did aerobic exercise.
A 12-yr cohort study also showed a stronger effect of resistance

exercise on waist circumference compared with moderate-to-
vigorous aerobic exercise (25). The lower effect of aerobic
exercise on adiposity, particularly in overfat and obese par-
ticipants, may be due to limited ability of achieving a suffi-
cient exercise intensity and volume (28,44). Despite the
positive effects of moderate-intensity aerobic exercise on
various health outcomes (25), higher exercise intensities may
be necessary to induce changes in body composition (4).
Accordingly, high-intensity interval training has been shown
to induce significant loss in fat mass whereas continuous
moderate-intensity exercise had a limited effect on various
measures of adiposity (5,42). Resistance exercise may result
in similar physiological responses, as it is similar in nature
to high-intensity interval training. Resistance exercise has
been associated with increase in fat oxidation (21), which
potentially contributes to greater reduction in fat mass while
maintaining lean mass. The positive effects of resistance ex-
ercise on nonexercise activity thermogenesis may further con-
tribute to changes in body composition (15) despite the lower
energy expenditure during resistance exercise compared with
that during aerobic exercise (38).

In contrast to the results of this study, clinical exercise
studies in overweight/obese adults generally show a greater
effect of aerobic exercise on fat mass, whereas resistance
exercise induces greater changes in lean mass (35). DiPietro
(9), however, argues that effects of self-selected exercise
regimen in a free-living population (as in the present study)
most likely differ from those in the controlled environment
of intervention studies. With most individuals participating in
clinical studies not being able to maintain exercise-induced
changes in body composition (17), results of observational
studies could provide valuable insights into the role of ex-
ercise for long-term weight management. In a 12-yr cohort
study, a greater effect of resistance exercise on waist circum-
ference was observed compared with that of aerobic exercise
(25). Furthermore, resistance exercise has been shown to be
better tolerated and more enjoyable in overweight adults
(46), which could facilitate sustained exercise engagement.

TABLE 4. Effect of baseline exercise levels and change in exercise on measures of BF at 12 months separately for normal-fat, overfat and obese participants.

Dependent
Variable

Baseline Exercise (minIwkj1) $ Exercise (minIwkj1)

Total EXa Aerobic EXb Resistance EXb Other EXb Total EXa Aerobic EXb Resistance EXb Other EXb

A P A P A P A P A P A P A P A P

Normal fat
BMI (kgImj2) 0.113 0.040 0.001 0.994 0.088 0.158 0.100 0.159 0.092 0.078 0.026 0.574 0.054 0.285 0.097 0.138
%BF j0.053 0.194 j0.035 0.324 0.023 0.619 j0.075 0.270 j0.071 0.077 j0.061 0.094 0.004 0.915 j0.061 0.237
Fat mass (kg) j0.020 0.731 j0.045 0.374 0.052 0.445 j0.039 0.625 j0.055 0.342 j0.060 0.253 0.031 0.592 j0.043 0.563
Lean mass (kg) 0.088 G0.001 0.013 0.422 0.056 0.012 0.072 0.006 0.071 G0.001 0.036 0.036 0.038 0.038 0.056 0.020

Overfat
BMI (kgImj2) 0.030 0.498 j0.046 0.336 j0.020 0.756 0.060 0.413 j0.037 0.392 j0.057 0.577 j0.083 0.092 0.042 0.355
%BF j0.076 0.104 j0.060 0.235 j0.114 0.098 0.026 0.657 j0.098 0.033 j0.101 0.045 j0.127 0.015 0.018 0.703
Fat mass (kg) j0.082 0.141 j0.078 0.202 j0.144 0.082 0.040 0.568 j0.118 0.032 j0.101 0.090 j0.144 0.021 j0.001 0.980
Lean mass (kg) 0.058 0.001 j0.002 0.903 0.047 0.067 0.027 0.229 0.025 0.131 0.015 0.430 0.005 0.802 0.019 0.290

Obese
BMI (kgImj2) 0.007 0.874 j0.081 0.116 0.068 0.123 j0.011 0.812 j0.043 0.320 j0.052 0.326 0.038 0.393 j0.073 0.112
%BF j0.093 0.009 j0.033 0.417 j0.081 0.021 j0.019 0.601 j0.180 G0.001 j0.041 0.330 j0.142 G0.001 j0.065 0.080
Fat mass (kg) j0.075 0.068 j0.064 0.173 j0.063 0.121 0.006 0.879 j0.186 G0.001 j0.083 0.091 j0.146 0.001 j0.039 0.360
Lean mass (kg) 0.030 0.137 j0.027 0.223 0.059 0.002 0.001 0.968 0.012 0.540 j0.016 0.485 0.031 0.113 j0.014 0.487

Values are standardized coefficients, adjusted for sex, ethnicity, age, and baseline measures of BF.
EX, exercise; $Exercise, change in exercise over 12 months based on LMM.
a,bSeparate regression models.

EXERCISE AND BODY COMPOSITION Medicine & Science in Sports & Exercised 2539

EPID
EM

IO
LO

G
Y

Copyright © 2015 by the American College of Sports Medicine. Unauthorized reproduction of this article is prohibited.



Accordingly, resistance exercise was the secondmost reported
exercise type following walking in overweight/obese partici-
pants in the National Weight Control Registry (6). Aerobic
exercise, however, provides valuable health benefits (14), and
a combined exercise regimen (i.e., aerobic and resistance
exercise) has been suggested as the optimal approach to in-
duce positive changes in body composition (25,35). A com-
bined exercise approach would also provide the largest health
benefits because there is no single exercise type that provides
the best benefit for every health indicator (36).

Some limitations of the present study, however, should be
considered when interpreting the results. Even though overall
activity level (PAL) was assessed objectively, participants self-
reported their exercise participation and there was limited in-
formation on specific exercise intensities. The lack of more
detailed information on specific sports (i.e., soccer vs golf) may
also have contributed to the limited effect of other exercise
types. Relying on multiple measures of exercise and the use of
LMM to determine change in exercise behavior shouldmitigate
the limitations associated with self-report, and the inclusion of
an objective measure of total PA and energy intake further
strengthens the results. The sample, however, consisted of
predominantly well-educated adults with a high activity level
(average PAL, 1.7). Despite these limitations regarding
generalizability, this study provides valuable information on
the effects of various exercise types on adiposity.

Exercise has been emphasized as an important component
of a healthy lifestyle because of the well-documented ben-
efits for various health outcomes (1). Uncertainty remains,
however, on the role of exercise in weight loss and weight
management because of potential compensatory adaptations

in energy intake and/or other components contributing to
TDEE. The present study shows that exercise induces posi-
tive changes in body composition even in the absence of
weight loss. Of greater interest, however, is that the effects
of exercise on body composition vary by BF. Any type of
exercise positively affected lean mass in normal-fat partici-
pants, whereas resistance exercise was particularly shown
to reduce fat mass in overfat and obese young adults. This
should be considered in the development of weight man-
agement programs, as aerobic exercise is generally the most
commonly prescribed form of exercise. More research on
separate effects of volume, intensity, type, and pattern of ex-
ercise in various subpopulations, however, is needed to clarify
the benefits of exercise regarding weight loss and weight
management. Population-specific, evidence-based recommen-
dations for exercise participation along with reasonable expec-
tations may help with the promotion of exercise participation
that can be sustained over a prolonged period.
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