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DIGEST

The Importance of Physical Activity
for Losing Weight, Maintaining Weight,
and Preventing Weight Gain

Brief Summary

Physical activity is an important component of interventions to prevent weight gain and to enhance

weight loss. Physical activity is also critically important for maintaining weight. Physical activity can
g Y y Yy imp g weig y: ty

also positively impact other health-related outcomes. Therefore, physical activity is recommended in

intervention programs for the prevention and treatment of overweight and obesity in adults.

The prevalence of Americans who

are overweight or obese is the source
of significant public health problems

in the United States, and many other
countries around the world are
experiencing the same problems.
Determination of whether a person is
overweight or obese is typically based
on body mass index (BMI). BMI is used
to categorize an individual as normal
weight (BMI = 18.5 -24.9 kg/m?),
overweight (BMI = 25 -29.9 kg/m?), or
obese (BMI of 30 kg/m? or greater).
Population-based trends show steady
increases in the prevalence of
overweight and obesity over the past
several decades. Population-based data’
show that 68.8% of adults in the

United States are either overweight

or obese. Severe obesity is defined

Physical activity contributes to improvements in

body weight regulation and also has independent effects

on other health-related outcomes.

by a BMI>35.0 kg/m?and the prevalence of severe obesity in the United States is 15.4%, which is of great

concern. The prevalence of overweight and obesity are public health concerns because of their association

with numerous chronic diseases and health-related conditions.?



Thus, interventions are needed to prevent excessive weight gain,
reduce body weight in those who are overweight and obese, and
sustain weight loss. Medical weight management methods
include pharmacotherapy and bariatric surgery, but even with
these interventions the cornerstone of successful long-term
weight management is grounded in lifestyle approaches, with

physical activity as a key component.

Energy Balance

The delicate balance between energy (calorie) intake and energy
(calorie) expenditure, typically referred to as energy balance, is
central to body weight regulation for adults. Given that physical
activity participation in the United States and many other parts
of the world is low,? incidence of overweight and obesity over
the past several decades has increased. Thus, physical activity
has been recommended as a key lifestyle behavior to both

prevent and treat overweight and obesity in adults.?

On the surface, the concept of energy balance appears simple.
To prevent weight gain, energy (or caloric) intake cannot exceed
energy (or caloric) expenditure. To lose weight, the energy
intake must be less than the energy expenditure. This approach
to energy balance reflects a “static” perspective of how energy
intake and energy expenditure interact. For example, in a static
model of energy balance, when energy expenditure is altered it
is assumed that energy intake will remain constant unless
intentionally modified; likewise, when energy intake is altered
the assumption is that energy expenditure will remain constant

unless intentionally modified.

However, research is emerging to suggest that energy

intake and energy expenditure do not function in isolation as
suggested in a static model of energy balance, but rather that
unique, and sometimes unanticipated, interactions occur
between energy intake and energy expenditure. For example,

in response to a single bout of approximately 40 minutes of
exercise performed at 70% to 75% of age-predicted maximal
heart rate, 58% of subjects reduced energy intake compared to

a non-exercise control condition, whereas 42% increased energy
intake following exercise compared to a control condition.*
Thus, in some individuals the energy expended through exercise
may be counteracted due to a subsequent increase in energy
intake, reducing the effectiveness of physical activity to alter

body weight.

The three main components that contribute to total energy
expenditure are resting energy expenditure, thermic effect
of food, and physical activity.” Resting energy expenditure is
the amount of energy required to sustain basic physiological

processes and the thermic effect of food is the amount of

energy above resting energy expenditure that is required to
process and digest the foods that are consumed. Both resting
energy expenditure and the thermic effect of food are relatively
stable, changing only in response to chronic and significant
changes in weight, physical activity, or eating patterns. Within the
components of total energy expenditure, the more variable
component is physical activity, including both lifestyle (walking up
stairs, carrying groceries, etc.) and structured periods of activity
(basketball, swimming, yoga, etc.).” However, it has been
suggested that physical activity may also influence other
components of energy expenditure, namely resting energy
expenditure, which can further affect total energy expenditure.
There appears to be an acute increase in resting energy
expenditure in response to physical activity, and chronic physical
activity participation may be associated with a higher resting
energy expenditure.® This may be important for overweight and
obese individuals because resting energy expenditure tends to
decrease in the presence of weight loss, which can decrease total
energy expenditure and possibly affect weight loss and weight loss
maintenance. However, even when physical activity is included as
a component of the intervention, resting energy expenditure has
been shown to decline in response to significant weight loss.” Still,
this decrease is less than when weight loss is achieved through
methods that do not include physical activity. Thus, it is unlikely
that physical activity results in increased resting energy

expenditure during periods of significant weight loss.
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Association between Physical Activity
and Weight Gain or Obesity

Prospective cohort studies have examined the association between
weight and baseline physical activity, physical activity at follow-up,
and the change in physical activity from baseline to follow-up. In a
nationally representative sample of men and women, it was shown
that the current level of self-reported physical activity was not
predictive of change in weight over a period of two years.® Similar
findings were reported in which baseline energy expenditure

was not predictive of weight change over a follow-up period of

four years.’

In contrast, an inverse association between BMI and physical
activity at moderate-to-vigorous intensity (>3 MET min-!)
consistently for a period of >10 minutes has been reported that is
predictive of weight change.’® A MET is a metabolic equivalent,
with 1 MET equivalent to the energy expenditure under resting
conditions. Thus, for example, an activity that has an energy
expenditure of 3 METs would result in an energy expenditure that
is three times the energy expenditure experienced under resting
conditions. These findings showed that individuals with higher
BMIs were engaging in physical activity less frequently, for a
shorter duration and at a lower intensity, compared to individuals
with lower BMIs. This appears to contribute to lower energy
expenditure from physical activity as BMI increases, but does not
necessarily imply that low physical activity contributes to higher
BMI. Support for physical activity in preventing weight gain and

obesity also comes from the Nurses’ Health Study," which

reported that for each hour per day of brisk walking there was a
24% reduction in the risk of becoming obese over a period of six
years. Di Pietro et al.”? estimated that weight gain would occur in
men who had a decrease in their physical activity level over a
period of five years, with modest weight loss occurring in men

who increased their activity from low to moderate or low to high.

A significant body of literature indicates that sedentary behavior,
rather than engagement in physical activity, may also be associated
with weight gain and the onset of overweight or obesity."* For
example, the Nurses’ Health Study has reported a 23% increase in
the risk of becoming obese for each two-hour per day increase in
television viewing time." Ball and colleagues'* have also reported
that a higher level of sedentary time, defined as time spent sitting,
was associated with a decrease in the likelihood of weight
maintenance and an increase in the likelihood of weight gain over

a period of four years in young women.

Weight Loss from Physical Activity
Interventions without Diet Restrictions

While physical activity has been recommended as a key behavior
within interventions that target overweight and obesity,” the effect
on weight loss appears to be modest when physical activity is not
coupled with a reduction in energy intake. The U.S. Department of
Health and Human Services’ 2008 Physical Activity Guidelines for
Americans® concluded that physical activity equivalent to 180 to

270 minutes per week resulted in weight loss of 0.5 to 3.0 kg.
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This report also concluded that in studies reporting a lack of

a significant reduction in body weight, physical activity was
consistently less than 150 minutes per week. These modest effects
of physical activity on weight loss have regularly been reported
throughout the scientific literature.’**! However, the amount of
weight loss reportedly increases as the dose of physical activity
increases. For example, the most recent Position Stand of the
American College of Sports Medicine (ACSM) concluded that
physical activity of >150 minutes per week results in 2 to 3 kg of
weight loss, with weight loss of 5 to 7.5 kg occurring with 225 to

420 minutes per week of physical activity, respectively.'®

Physical Activity Combined with
Reductions in Energy Intake

A more common approach to weight loss is for physical activity to
be combined with reduction in energy intake.? When compared
with energy restriction alone, the addition of physical activity
improves weight loss by 2 to 3 kg.!¢1%*22 The inclusion of physical
activity improves weight loss by 20% to 25% compared to energy
restriction alone.””* This effect of physical activity, when
combined with a reduction in energy intake, has been well
documented in the scientific literature. However, the additional
weight loss achieved with physical activity appears to occur only
when the restriction in energy intake is modest (500 to 700
kilocalories per day [kcal/day], with kcal = calorie), with little or
no additional weight loss observed with the addition of physical
activity when the restriction in energy intake is of a greater
magnitude.'® This may suggest the need to combine physical
activity with a reasonable and modest reduction in energy intake

to maximize the influence of physical activity on weight change.

Association between Physical Activity
and Long-Term Weight Loss

Physical activity appears to become more important when
attempting to maximize long-term weight loss and prevent weight
regain, and a growing a body of literature supports this
perspective. An early study reported that 90% of formerly obese
women who maintained weight loss exercised regularly, whereas
34% of obese women who successfully lost weight but
subsequently were unable to maintain their weight loss did not

exercise regularly.*

Data from the National Weight Control Registry (NWCR)

has also provided substantial cross-sectional evidence as well

as prospective evidence to support the importance of physical
activity for sustaining substantial long-term weight loss. The
NW(CR consists of adults who report having lost at least 13.6 kg
(30 1bs) and maintaining this weight loss for at least 1 year.” Initial
reports from the NWCR showed that individuals in this registry
self-reported expenditure of approximately 2,800 kcal per week
through physical activity.”® Prospective observational data from
the NWCR have also shown that individuals who regained weight
over a period of one year in the registry had greater decreases in
self-reported physical activity when compared to those who were
able to maintain their weight loss over this same period of time.?
Moreover, the NWCR has shown that to sustain significant weight
loss, previously obese adults need to engage in more physical
activity when compared to non-obese individuals who are now

at a similar level of absolute body weight.*

The suggestion that relatively high levels of physical activity

may be important for maintaining long-term weight loss and
preventing weight gain has been demonstrated by other
investigators.?>?% Data from intervention studies have also
contributed to the understanding of the dose of physical activity
that may improve long-term weight loss and minimize weight
regain. There is a growing body of scientific literature to support
that a self-reported physical activity ranging from approximately
275 to 300 minutes per week is important for enhancing long-
term weight loss and preventing weight regain.**-3 More current,
unpublished, data from the Physical Activity and Weight
Management Research Center at the University of Pittsburgh has
shown that overweight and obese adults who achieve a weight loss
of >10% of their initial body weight after 6 months of a behavioral
intervention, and who also sustained this magnitude of weight loss
at 18 months, engaged in approximately 269 min/week of
objectively measured moderate-to-vigorous intensity physical
activity, with the activity accumulated across bouts that were

>10 minutes in duration.
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While the vast majority of evidence supports the importance

of physical activity for improving long-term weight loss and
prevention of weight regain through behavioral intervention
programs, there is evidence that physical activity is also important
for long-term weight loss when the weight loss is induced with
other medical approaches. For example, physical activity appears
to enhance the magnitude of weight loss that can be achieved with
weight loss medication.?® Thus, while there are currently limited
medications approved solely for weight loss, these data appear to
suggest that physical activity should be recommended as an
important behavior for individuals who are also prescribed

medication to induce weight loss.

Bariatric surgery is also an increasingly popular method used to
facilitate weight loss, and it appears that patients who undergo
bariatric surgery gain significant benefits from physical activity.
For example, greater weight loss has been reported in bariatric
surgery patients who reported participation in >150 minutes per
week of physical activity, compared to patients participating in
<150 minutes per week.** Additional studies have also reported
greater weight loss 6 to 24 months post-bariatric surgery with the
inclusion of physical activity.>*-*® However, it has been reported
that prior to bariatric surgery these patients are relatively
inactive,®” and the vast majority of these patients remain inactive
following bariatric surgery.®® Thus, there is a need to effectively
increase physical activity participation in patients who have
undergone bariatric surgery to improve long-term weight loss
success and to realize the additional health-related benefits of

engaging in physical activity.

Alternative Forms of Physical Activity
Resistance Exercise

The majority of weight gain prevention and weight loss studies
focused on total physical activity or aerobic forms of physical
activity, such as walking. Resistance exercise is an alternative form
of activity attributed to affecting body weight or body fatness.'
However, evidence from intervention studies suggests that
resistance training has a modest effect on body weight and body
fatness.'® 3 Moreover, while resistance exercise can result in an
increase in lean mass*-* and reduced percent body fat, limited
data support that resistance exercise significantly reduces absolute
fat mass. While the effect on total body fatness is modest,
resistance exercise may result in a decrease in subcutaneous
abdominal fatness.** However, limited data support the idea that
resistance exercise is superior to other forms of physical activity to

reduce body weight or body fatness.

Aquatic Exercise

Overweight and obese adults may have functional limitations that
result in difficulty performing traditional weight-bearing
activities.*® Aquatic exercise is a commonly recommended
alternative due to the potential therapeutic qualities of water,
which include reducing the weight and stress placed on the body.
However, limited data support the idea that aquatic exercise is
superior to traditional forms of physical activity for overweight
and obese adults. Within the context of a comprehensive
intervention that included a recommendation to reduce dietary
intake, the weight loss achieved with aquatic exercise was similar
to the weight loss achieved with land-based activity such as brisk
walking.*® However, water-based activity may pose unique barriers
including access to a pool, comfort of the participant in water, and
body image factors related to clothing for the water. Thus, rather
than recommending aquatic exercise broadly for overweight and
obese adults, the decision to engage in water-based rather than
land-based activity should be determined by clinical need and the

participant’s preference.

Lifestyle Activity

The daily energy expenditure other than from structured exercise,
eating, or sleeping has been referred to as non-exercise activity
thermogenesis (NEAT).” NEAT may contribute to increases in
total energy expenditure and therefore may be an intervention
target for the prevention and treatment of obesity. A common
recommendation to boost NEAT is to add unstructured periods of
walking, often prescribed as increasing steps taken throughout the
day, which can be measured by a pedometer. While this strategy
should theoretically result in increased energy expenditure, its
impact on body weight regulation is modest. Interventions that
have promoted increased steps by providing pedometers have

shown a mean increase of 2,100 steps per day and a reduction of
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BMI by 0.38 units,'® which is equivalent to approximately 2 to 4
pounds. Chan et al.*® reported an association between increased
steps on a pedometer and reduction in waist circumference;

however, this association was not related to change in BML

While the effect of such an intervention strategy on weight loss
appears modest, it may be sufficient in preventing weight gain.
It has been suggested that the positive energy balance that
contributes to weight gain may be as little as 50 to 100 kcal per
day.”” Thus, assuming energy intake remains stable, an additional
2,000 to 3,000 steps walked per day may be sufficient to offset
gradual weight gain.

Weight Loss Variability in Response
to Physical Activity

Despite consistent findings reported in the scientific literature
on the influence of physical activity on body weight regulation,
evidence also suggests inter-individual variability in weight loss
in response to physical activity.” For example, in response to
four months of controlled exercise, weight loss ranged from
approximately 3.0 to 12.0 kg.*' The variability in weight

change may be a result of a variety of factors that influence

energy balance.

One explanation is that biological factors influence the magnitude
of weight loss observed in response to physical activity. For
example, with a similar amount of physical activity and the same
energy intake, pairs of identical male twins tend to lose a similar
amount of weight.>> However, when comparing the response
between one pair of twins and another pair who are of similar
weight, the variability in weight loss increases. This suggests that

individuals with very similar physiological and metabolic

characteristics will respond to physical activity in a similar

manner; however, individuals with different physiological and
metabolic characteristics may have a different weight loss
response. This may help explain why weight loss varies among

individuals who engage in similar amounts of physical activity.

As indicated earlier, it also appears that some individuals will tend
to eat more and some will tend to eat less in response to physical
activity,* which has been confirmed in more than one study.”
Physical activity may influence hunger and satiety, with this
varying among individuals, which may explain why some
individuals lose more weight than others when engaging in similar

amounts of physical activity.

Is Fitness an Important Clinical Outcome
for Overweight or Obese Adults?

Due to the high prevalence of overweight and obesity in adults,
prevention of weight gain and sustained weight loss is important.
Thus, the primary role of physical activity within the context of
body weight regulation is to increase energy expenditure, which
will contribute to weight loss or prevention of weight gain.
However, physical activity has benefits aside from weight control
for the overweight or obese adult, namely improvements in
cardiorespiratory fitness. For example, physical activity
interventions without concurrent reduction in energy intake have
improved cardiorespiratory fitness, with more activity typically
resulting in a greater improvement in cardiorespiratory fitness.”
Moreover, fitness improves with physical activity in overweight
and obese adults regardless of whether the intervention results in
significant weight loss.>* However, fitness does not appear to
improve when the weight loss is achieved solely by reducing
energy intake (calories) without the inclusion of physical activity

as part of the intervention.*®
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Higher levels of cardiorespiratory fitness are associated with more
desirable health-related outcomes. For example, cross-sectional
evidence supports the idea that higher cardiorespiratory fitness is
associated with a lower relative risk of age-adjusted cardiovascular
disease death and all-cause mortality.*® Moreover, increasing
fitness has been shown to lower risk of mortality.” Therefore,
physical activity interventions are important because of the

resulting improvements in fitness.

Of interest to the overweight or obese adult is the finding that
fitness is inversely associated with the relative risk for all-cause
mortality even in the presence of an individual carrying excess
body weight.*® Moreover, this association is present regardless of
whether excess body weight is expressed with BMI**-%! or other
measures of body composition.®>®* However, some studies suggest
that both low fitness levels and excess body fatness contribute to
mortality. For example, it has been reported that while fitness
reduces the risk of all-cause mortality, fatness increases the risk of
all-cause mortality.**> A recent review also concluded that
selective risk factors for cardiovascular disease and diabetes are
influenced by both body fatness and cardiorespiratory fitness.*
However, fitness is important for improving glucose control in
adults with type 2 diabetes, with greater fitness change over a
four-year period associated with greater improvement in HbAlc.
This relationship remained after controlling for change in weight
and the use of medications.®” Thus, interventions for overweight
and obese adults should include physical activity at a dose
sufficient to result in improvements in cardiorespiratory fitness
because of the independent effect of fitness on mortality and

additional health-related factors.

Summary

Physical activity is an important component of interventions

to prevent weight gain and to enhance weight loss. Physical
activity results in an average weight loss of 0.5 to 3.0 kg, with the
magnitude of weight loss improving as the amount of physical
activity increases. Moreover, the addition of physical activity can
increase weight loss by 20% to 25% compared to diet restriction
alone. Physical activity has also been consistently associated with
improved long-term weight loss and prevention of weight regain.
Physical activity also enhances weight loss achieved through the
use of prescribed weight loss medication or with bariatric surgery.
However, the amount of weight that is lost with physical activity
varies and may be influenced by a variety of biological, metabolic,
and behavioral factors. Regardless, physical activity contributes to
improvements in body weight regulation and also has independent
effects on other health-related outcomes. Therefore, physical
activity is recommended in intervention programs for the

prevention and treatment of overweight and obesity in adults.

Research Digest | JUNE 2013 o



References

10.

11.

12.

13.

14.

15.

16.

17.

Flegal KM, Carroll MD, Kit BK, Ogden CL. Prevalence of obesity
and trends in the distribution of body mass index among U.S.
adults, 1999-2010. JAMA. 2012;307(5).

National Institutes of Health National Heart Lung and Blood
Institute. Clinical guidelines on the identification, evaluation, and
treatment of overweight and obesity in adults—The Evidence
Report. Obes. Res. 1998;6(suppl.2).

Bull FC, Armstrong TP, Dixon T, Ham SA, Neiman A, Pratt M.
Physical inactivity. In: Murray CJL, ed. Comparative quantification
of health risks. Global and regional burden of disease attributable to
selected major risk factors. Geneva, Switzerland: WHO; 2004:
1777-1788.

Unick JL, Otto AD, Helsel D, Dutton C, Goodpaster BH, Jakicic JM.
The acute effect of exercise on energy intake in overweight/obese
women. Appetite. 2010;55(3):413-419.

Ravussin E, Bogardus C. Relationship of genetics, age, and physical
fitness to daily energy expenditure and fuel utilization. Am J Clin
Nutr. 1989;49:968—-975.

Tremblay A, Fontaine E, Poehlman ET, Mitchell D, Perron L,
Bouchard C. The effect of exercise-training on resting metabolic
rate in lean and moderately obese individuals. International Journal
of Obesity. 1986;10:511-517.

Tremblay A. Physical activity level and resting metabolic rate.

In: Bouchard C, Katzmarzyk PT, eds. Physical Activity and Obesity.
Second Edition. Champaign, IL: Human Kinetics; 2010.

He XZ, Baker DW. Changes in weight among a nationally
representative cohort of adults aged 51 to 61, 1992 to 2000. Am J
Prev Med. 2004;27:8—15.

Tataranni PA, Harper IT, Snitker S, Del Parigi A, Vazarova B. Body
weight gain in free-living Pima indians: Effect of energy intake vs
expenditure. Int ] Obes Relat Meta Disord 2003;27:1578—1583.
Jakicic JM, Gregg E, Knowler W, et al. Physical activity patterns of
overweight and obese individuals with type 2 diabetes in the Look
AHEAD Study. Med Sci Sports Exerc. 2010;42(11):1995-2005.

Hu FB, Li TY, Colditz GA, Willett WC, Manson JE. Television
watching and other sedentary behaviors in relation to risk of obesity
and type 2 diabetes mellitus in women. JAMA. 2003;289:
1785-1791.

DiPietro L, Dziura J, Blair SN. Estimated change in physical

activity level (PAL) and prediction of 5-year weight change in men:
The Aerobics Center Longitudinal Study. /nt. . Obes. 2004;28:
1541-1547.

Foster JA, Gore SA, West DS. Altering TV viewing habits: An
unexplored strategy for adult obesity intervention? Am J Health
Behav. 2006;30(1):3—14.

Ball K, Brown W, Crawford D. Who does not gain weight?
Prevalence and predictors of weight maintenance in young women.
Int. J. Obes. 2002;26:1570—1578.

U.S. Department of Health and Human Services. Physical Activity
Guidelines Advisory Committee Report 2008. 2008;
http://www.health.gov/paguidelines/committeereport.aspx.
Accessed January 19, 2009, 2009.

Donnelly JE, Jakicic J, Blair SN, Rankin ], Manore M. ACSM
position stand on appropriate intervention strategies for weight loss
and prevention of weight regain for adults. Med Sci Sports Exerc.
2009;42(2):459-471.

Garrow JS, Summerbell CD. Meta-analysis: Effect of exercise, with
or without dieting, on the body composition of overweight subjects.
Eur J Clin Nutr. 1995;49:1-10.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Hagan RD, Upton S], Wong L, Whittam J. The effects of aerobic
conditioning and/or calorie restriction in overweight men and
women. Med Sci Sports Exerc. 1986;18(1):87—94.

Jakicic JM, Otto AD, Semler L, Polzien K, Lang W, Mohr K. Effect
of physical activity on 18-month weight change in overweight
adults. Obesity. 2011;19:100—109.

Wing RR. Physical activity in the treatment of the adulthood
overweight and obesity: Current evidence and research issues.
Med Sci Sports Exerc. 1999;31(11 Suppl):S547-552.

Wing RR, Venditti EM, Jakicic JM, Polley BA, Lang W. Lifestyle
intervention in overweight individuals with a family history of
diabetes. Diabetes Care. 1998;21(3):350—-359.

Goodpaster BH, DeLany JP, Otto AD, et al. Effects of diet and
physical actvity interventions on weight loss and cardiometabolic
risk factors in severely obese adults: A randomized trial. JAMA.
2010;304(16):1795-1802.

Curioni CC, Lourenco PM. Long-term weight loss after diet

and exercise: Systematic review. Int ] Obes. 2005;29:1168—1174.
Kayman S, Bruvold W, Stern JS. Maintenance and relapse after
weight loss in women: Behavioral aspects. Am J Clin Nutr.
1990;52:800-807.

Klem ML, Wing RR, McGuire MT, Seagle HM, Hill JO.

A descriptive study of individuals successful at long-term
maintenance of substantial weight loss. Am J Clin Nutr.
1997;66:239-246.

McGuire MT, Wing RR, Klem ML, Lang W, Hill JO. What predicts
weight regain in a group of successful weight losers? Journal of
Consulting and Clinical Psychology. April 1999;67(2):177-185.
Catenacci VA, Grunwald GK, Ingebrigtsen JP, et al. Physical activity
patterns using accelerometry in the National Weight Control
Registry. Obesity. 2011;19:1163-1170.

Jeffery RW, Wing RR, Sherwood NE, Tate DF. Physical activity and
weight loss: Does prescribing higher physical activity goals improve
outcome? Am J Clin Nutr. 2003;78(4):684—689.

Schoeller DA, Shay K, Kushner RE. How much physical activity is
needed to minimize weight gain in previously obese women. Am J
Clin Nutr. 1997;66:551-556.

Jakicic JM, Marcus BH, Lang W, Janney C. Effect of exercise

on 24-month weight loss in overweight women. Arch Int Med.
2008;168(14):1550—1559.

Jakicic JM, Winters C, Lang W, Wing RR. Effects of intermittent
exercise and use of home exercise equipment on adherence, weight
loss, and fitness in overweight women: A randomized trial. JAMA.
1999;282(16):1554—1560.

Unick JL, Jakicic JM, Marcus BH. Contribution of behavior
intervention components to 24-month weight loss. Med Sci Sports
Exerc. 2010;42(4):745-753.

van Baak MA, van Mil E, Astrup AV, et al. Leisure-time activity is
an important determinant of long-term weight maintenance after
weight loss in the sibutramine trial on obesity reduction and
maintenance (STORM trial). Am J Clin Nutr. 2003;78:209-214.
Evans RK, Bond DS, Wolfe LG, et al. Participation in 150 minutes/
week of moderate or higher intensity physical activity yields greater
weight loss following gastric bypass surgery. Surg Obes Relat Dis.
2007;3:526—-530.

Bond DS, Evans RK, Wolfe LG, et al. Impact of self-reported
physical activity participation on proportion of excess weight loss
and BMI among gastric bypass surgery patients. The American
Surgeon. 2004;70:811-814.

Research Digest | JUNE 2013 e


http://www.health.gov/paguidelines/committeereport.aspx

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Bond DS, Phelan S, Wolfe LG, et al. Becoming physically active
after bariatric surgery is associated with improved weight loss and
quality of life. Obesity. 2009;17:78—83.

Bond DS, Unick J, Jakicic JM, et al. Objective assessment of time
spent being sedentary in bariatric surgery candidates. Obes Surg.
2011;21(6):811-814.

King WC, Hsu JY, Belle SH, et al. Pre- to postoperative changes

in physical activity: Report from the Longitudinal Assessment of
Bariatric Surgery-2 (LABS-2). Surg Obes Relat Dis. 2012;8:522-532.
Donnelly JE, Jakicic JM, Pronk ND, et al. Is resistance exercise
effective for weight management? Evidenced Based Preventive
Medicine. 2004;1(1):21-29.

Hunter GR, Bryan DR, Wetzstein CJ, Zuckerman PA, Bamman
MM. Resistance training and intra-abdominal adipose tissue in
older men and women. Med Sci Sports Exerc. 2002;34(6):
1023-1028.

Hunter GR, Wetzstein CJ, Fields DA, Bamman MM. Resistance
training increases total energy expenditure and free-living physical
activity in older adults. ] Appl Physiol. 2000;89:977-984.

Olson TP, Dengel DR, Leon AS, Schmitz KH. Changes

in inflammatory biomarkers following one-year of moderate
resistance exercise in overweight women. Int J Obes. 2007;31:
996-1003.

Schmitz KH, Jensen MD, Kugler KC, Jeffery RW, Leon AS. Strength
training for obesity prevention in midlife women. Int ] Obes Relat
Meta Disord. 2003;27:326—333.

Janssen I, Ross R. Effects of sex on the change in visceral,
subcutaneous adipose tissue and skeletal muscle in response to
weight loss. Int ] Obes Relat Meta Disord. 1999;23:1035-1046.
Locke AL. The influence of body mass index on self-report and
performance-based measures of physical function in adult women.
2009. http://etd library.pitt.edu/ETD/available/etd-11012009-
153532/unrestricted/LockeA_Dissertation_2009_etd.pdf

Nagle EF, Robertson RJ, Jakicic JM, Otto AD, Ranalli JR,

Chiapetta LB. Effects of aquatic exercise and walking in sedentary
obese women undergoing a behavioral weight-loss intervention.
International Journal of Aquatic Research and Education. 2007;1:
43-56.

Levine JA, Vander Weg MW, Hill JO, Klesges RC. Non-exercise
activity thermogenesis: The crouching tiger hidden dragon of
societal weight gain. Arterioscler Thromb Vasc Biol. 2006;26:
729-736.

Chan CB, Ryan DA, Tudor-Locke C. Health benefits of a
pedometer-based physical activity intervention in sedentary
workers. Prev Med. 2004;39:1215-1222.

Hill JO, Wyatt HR, Reed GW;, Peters JC. Obesity and the
environment: Where do we go from here? Science. 2003;7(299):
853-855.

Donnelly JE, Smith BK. Is exercise effective for weight loss with
ad-libitum diet? Energy balance, compensation, and gender
differences. Exerc Sport Sci Rev. 2005;33(4):169-174.

Bouchard C, Tremblay A, Nadeau A, et al. Long-term exercise
training with constant energy intake. 1: Effect on body composition
and selected metabolic variables. Int. . Obes. 1990;14:57-73.
Bouchard C, Tremblay A, Despres JP, et al. The response to exercise
with constant energy intake in identical twins. Obesity Research.
1994;2:400-410.

Finlayson G, Bryant E, Blundell JE, King NA. Acute compensatory
eating following exercise is associated with implicit hedonic
wanting for food. Physiol Behav. 2009;97(1):62—67.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Ross R, Dagnone D, Jones PJH, et al. Reduction in obesity and
related comorbid conditions after diet-induced weight loss or
exercise-induced weight loss in men. Annuals of Internal Medicine.
2000;133:92-103.

Donnelly JE, Pronk NP, Jacobsen DJ, Pronk SJ, Jakicic JM. Effects
of a very-low-calorie diet and physical-training regimens on body
composition and resting metabolic rate in obese females. Am J Clin
Nutr. 1991;54:56—61.

Blair SN, Kohl III H, Paffenbarger RS, Clark DG, Cooper KH,
Gibbons LW. Physical fitness and all-cause mortality. A prospective
study of healthy men and women. JAMA. 1989;262(17):2395-2401.
Blair SN, Kohl III H, Barlow CE, Paffenbarger RS, Gibbons LW,
Macera CA. Changes in physical fitness and all-cause mortality:

A prospective study of healthy and unhealthy men. JAMA.
1995;273:1093-1098.

Barlow CE, Kohl HW, Gibbons LW, Blair SN. Physical activity,
mortality, and obesity. Int. J. Obes. 1995;19:541-S44.

Church TS, LaMonte M]J, Barlow CE, Blair SN. Cardiorespiratory
fitness and body mass index as predictors of cardiovascular disease
mortality among men with diabetes. Arch Intern Med. 2005;165:
2114-2120.

Farrell SW, Braun L, Barlow CE, Cheng Y], Blair SN. The relation of
body mass index, cardiorespiratory fitness, and all-cause mortality
in women. Obes. Res. 2002;10(6):417—-423.

Wei M, Kampert JB, Barlow CE, et al. Relationship between

low cardiorespiratory fitness and mortality in normal-weight,
overweight, and obese men. JAMA. Oct 27 1999;282(16):
1547-1553.

Lee CD, Blair SN, Jackson AS. Cardiorespiratory fitness, body
composition, and all-cause and cardiovascular disease mortality in
men. Am J Clin Nutr. 1999;69(3):373-380.

Sui X, LaMonte MJ, Laditka JN, et al. Cardiorespiratory fitness and
adiposity as mortality predictors in older adults. JAMA. Dec 5 2007;
298(21):2507-2516.

McAuley P, Pittsley ], Myers ], Abella J, Froelicher VEF. Fitness and
fatness as mortality predictors in healthy older men: The veterans
exercise testing study. J Gerontol A Biol Sci Med Sci. Jun 2009;
64(6):695-699.

Stevens J, Cai ], Evenson KR, Thomas R. Fitness and fatness as
predictors of mortality from all causes and from cardiovascular
disease in men and women in the lipid research clinics study.

Am ] Epidemiol. 2002;156(9):832—841.

Jakicic JM, Mishler AE, Rogers R. Fitness, fatness, and
cardiovascular disease risk and outcomes. Curr Cardiovasc Risk
Rep. 2011;5:113-119.

Jakicic JM, Egan CE, Fabricatore AN, et al. Change in
cardiorespiratory fitness and influence on diabetes control and
CVD risk factors in adults with type 2 diabetes: 4-year results from
the Look AHEAD Trial. Diabetes Care. 2012;Dec 6 [Epub ahead

of print]

Research Digest | JUNE 2013 o


http://etd.library.pitt.edu/ETD/available/etd-11012009-153532/unrestricted/LockeA_Dissertation_2009_etd.pdf%2520
http://etd.library.pitt.edu/ETD/available/etd-11012009-153532/unrestricted/LockeA_Dissertation_2009_etd.pdf%2520



