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ABSTRACT

The many benefits of participation in a regular $bgl activity program are well-
documented (Haskell et al., 2007; Pate et al., 1 ¥k walking and jogging are common
modes of exercise that are easily measured andated| by a self-report method that is common
in both clinical and research settings. Some rebdaas suggested that walking for distance as
opposed to walking for time may be a stronger mtediof overall amount of accumulated
exercise or physical activity (Williams, 2012a). dor knowledge, research has not been
conducted directly comparing a distance-based samne-based brisk walking prescription for
the improvement of cardiovascular risk factors. phenary purpose of this study was to
compare walking/running for distance to walkinging for time as part of a weight loss
intervention to assess similarities or differendgsother purpose was to evaluate the feasibility
of a previously published regression equation edmting energy expenditure for walking or
running for a one-mile distance before and afterese weight loss intervention. This study
followed a between-subjects, repeated measuregriesth each participant reporting for pre-
intervention as well as post-intervention testihgenty-one overweight, but otherwise healthy
participants [10 for distance-based (DIST) groubfdr time-based (TIME) group] were
recruited but only 15 participants completed thelgt(9 TIME, 6 DIST). Informed consent was
obtained from the participants who fit the inclusriteria based on the physical activity
readiness questionnaire and body composition mermants using DXA. Participants were
required to complete four testing sessions at dgenming of intervention and three testing

sessions at the completion of intervention. Eashrtg session was separated by 24 hours. The



TIME intervention group walked and ran for self-oejed exercise time completed per day, and
accumulated per week. The DIST intervention groafked and ran for self-reported exercise
distance completed per day, and accumulated péc. \lZaeh participant was measured for the
following postabsorptive variables: lipid panel ahiincluded (total cholesterol, low-density
lipoprotein, high-density lipoprotein, and triglyates), glucose, and resting metabolic rate
(RMR). Body composition, V&max, measured kcal/mile and predicted kcal/milesvatso
measured before and following intervention. A mifadtor repeated- measures ANOVA (RM-
ANOVA) was used to compare all cardiovascular disa#sk-related dependent variables before
and after intervention (body weight, body compaositiblood lipids & glucose, RMR, V{nax)
for within-subjects and between-subjects compags8mmixed-factor repeated-measures
ANOVA was also used to compare weekly adherenes ttatthe exercise program. If
interactions occurred, they were followed up witBidak adjustment for multiple pairwise
comparisons. Overall, the groups adhered to thecesegprograms at similar rates. Significant
interactions were shown for mean body weight ladgvben groups as well as mean blood
glucose levelf < 0.05). The DIST group lost an average of 4.@vkge the TIME group gained
an average of 1.1 kg. The DIST group exhibiteddiwle in their blood glucose level by an
average of 10.5 mg/dL while the TIME group showedrerease in their blood glucose level by
an average of 4.7 mg/dL. Additionally, running ande was significantly more expensive
metabolically than walking the mile at both predgost-intervention. Also, excess post-
exercise oxygen consumption was significantly grnemt the five minutes following running
compared to walking. To the best of the author'swedge, the present study is the first to
directly compare a distance-based vs. a time-basextise program for walking and running for
improvement of risk factors of CVD. The resultsloé particular study would suggest that a

distance-based exercise prescription of walkingioning should provide a clinician or



researcher with a closer estimation of overall B& @esultant weight loss and reduction of

particular risk factors for CVD.
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CHAPTER |

INTRODUCTION

One of the most important aspects of any healtbagtlle is the inclusion of physical
activity as a regular part of a person’s day-to-lifay Cardiovascular disease (CVD), in
particular coronary artery disease, is one of ¢lagling causes of early death in developed
countries including the United States. There amaraber of risk factors that can cause a person
to be at an increased risk for developing CVD dr&y tinclude but are not limited to:
hyperlipidemia, hypertension, poor diet, sedenlifegtyle, and excess body fat or obesity. In
particular, obesity treatment and interventionsusthéocus on encouragement of healthy
practices leading to reduction of risk factors angroving overall health, not necessarily
physical appearance (Donnelly, Jacobsen, Heelam &8mith, 2000; Pate et al., 1995;
Thompson, Crouse, Goodpaster, Kelley, Moyna, & &edlo, 2001). In light of the importance
of physical activity for reducing the occurrence®fD risk factors, it has been suggested that
exercise protocols should be developed that fieb@tto a person’s busy lifestyle (Jakicic,
Wing, Butler, & Robertson, 1995). Current recomneihs based on a position statement from
the American College of Sports Medicine (ACSM) stilitat in order to increase the likelihood
of experiencing positive effects on reduction of[@ksk factors, all adults should exercise at

least 3 — 5 days per week (Haskell et al., 200% Ptal., 1995). Exercise intensity should be



moderate and continue for at least 30 minutes@0rikocalories) per day which can be
accumulated in bouts of at least 10 minutes each fotal weekly energy expenditure of at least
700 — 2000 kilocalories (kcal) (Haskell et al., Z2pBate et al., 1995). This development
involving inclusion of accumulation of exercise gy or per week was based on a study by
Ebisu (1985) suggesting potential cardiovascutaefis and blood plasma lipid benefits of
splitting a training session up into shorter bosspite this recommendation established by a
well-respected body such as ACSM, the benefitsedfettiveness of intermittent exercise (INT)
(or accumulated) compared to the more establistexdgrof continuous exercise (CON) bouts
are often debated (Murphy, Blair, & Murtagh, 2009).

It was initially suggested by Ebisu (1985) thatdiavascular function and risk factors for
cardiovascular disease could be improved if thegreexercised whenever they had time to
perform even a short bout as long it lasted at [E@sninutes (Haskell et al., 2007). This
suggestion was supported by DeBusk, Stenestrameh@h, & Haskell (1990) when it was
reasoned that daily exercise regimens with mulsplertened bouts should be developed that fit
conveniently into a person’s busy schedule. Itheen proposed that long-term adherence to an
exercise regimen may be more attractive and seerlesults if it allows for exercise to be
performed in multiple small doses rather than arex long bout (Jakicic et al., 1995; Murtagh,
Boreham, Nevill, Hare, & Murphy, 2005; Murphy et,&009). Physical activity should be
integrated into one’s schedule in a way that istrheseficial to one’s health and lifestyle
without compromising positive effects of the exsec{Asikainen, Miilunpalo, Oja, Rinne,
Pasanen, & Vuori, 2002).

One of the most important and common tactics useahy intervention aimed at

improving risk factors for CVD is an exercise regmaimed at weight loss. Put quite simply, a



person in caloric deficit will tend to lose weightperson consuming the same amount of kcal
per day as total expenditure should maintain weghd a person expending fewer kcal than
consumed will tend to gain weight. Traditionallyese exercise regimens have been prescribed
as an accumulation of minutes per day or per wéekwledge of exercise time (minutes) will
certainly help towards estimating the amount ofreise actually completed. If time spent
exercising is the main component prescribed, theanaber of other factors must be considered
and one that will play a large role is intensityeakrcise. Walking for 30 minutes is certainly
very different than running for 30 minutes. Fortarse, walking for 30 minutes at a 20 minute
per mile pacex1.5 miles) would lead to an approximate caloricemgture of about 150
kilocalories (kcal). Running 30 minutes at a 10 mténper mile pace~3.0 miles) would lead to
an approximate caloric expenditure of 300 kcal. dliffierences in intensity are quite obvious
and if intensity is not considered then the calespenditure estimation will be inconsistent and
unreliable. Consequently, exercise intensity isangmt to consider with respect to exercise
prescription. However, when considering that mastese regimens are individually-based,
research has shown that there tends to be a stibbkthfference in the actual amount of exercise
performed and what is often self-reported (Lukeg&sy Durazo-Arvizu, Cao, & Cooper, 2011,
Prince et al., 2008). It is often not possibledarlinician or researcher to spend the prescribed
amount of time every day with each patient or pgréint and often self-report of exercise
(exercise log) is a common practice. Thereforesgssing a more accurate self-assessment
method for determining overall energy requirememd expenditure is very important to not
only weight loss plans for overweight populations &lso for those simply wanting to maintain
their current weight following a weight loss intention (Mifflin, St. Jeor, Hill, Scott,

Daugherty, & Koh, 1990; Williams, 2012).



The ability to correctly estimate energy expend@it(EE) is an important part of any
weight loss or weight maintenance program (BrownBeker, Herron, & Kram, 2006;
Williams, 2012). The updated recommendations byAtmerican Heart Association (AHA) and
ACSM include a daily (200 kcal/day) and weekly (@0@al/week) accumulation of EE. But
again, EE per minute is entirely dependent on Bitgiif the exercise prescription is based on
time.

EE will also be dependent on the type of exerceséopmed. Walking is one of the most
commonly performed exercises in not only weighslwgerventions but also in exercise for
those attempting to live a healthy lifestyle. Loftivaddell, Robinson, & Owens (2010)
suggested that when comparing the EE per mile efveeight walkers, normal weight walkers,
and marathon runners, groups were not significatitfgrent from one other. Results showed
that as body mass increased, EE per mile (kcalgased but EE was not significantly different
if the mile was walked or run (Loftin et al., 2010) the published regression equation for
predicting EE to walk or run a mile, it was statkdt 59.1% of the variance was due to body
mass with gender accounting for another 4.1% (hadtial., 2010). Browning et al. (2006) also
showed that part of the difference in EE can be@ated for by the differences in amount of
body fat a person has; though the exact locatiadgdose tissue was not found to be a
significant factor in EE determination. Browningadt (2006) reported that the net metabolic
cost of walking for the obese walkers was about fyoéater per kg of body weight than the
normal weight group. As the previously mentionegtession equation by Loftin et al. (2010)
suggests, simply using a person’s body weight amdigr can provide a clinician or researcher
with the tools needed for providing an exercisespription focused on distance to walk or run.

Body weight and gender are variables that are @asjly measured by a clinician or researcher.



Establishing a caloric prediction equation to maceurately estimate EE is an important
goal. In a recent study examining self-reportethdises, Williams (2012) suggested that self-
reported distance may provide a more accuratediable method estimating EE compared to
self-reported time. Using self-reported time favalking or running, exercise prescription is
dependent on the pace (intensity) that the persoidés to walk or run. Williams (2012)
reported that estimated EE was 32% greater for vacanel 37% greater for men when
calculated from time compared to distance; sugggshiat EE estimations based on time are
much more likely to overestimate EE than EE basedistance. Williams (2012) indicated that
walking distance led to a much greater reductiothéodds ratio for the occurrence of unhealthy
markers of obesity such as overweight status addralmal obesity than walking time
(Williams, 2012). If a clinician or researcher aaaiculate EE without having to use intensity
estimations for the calculation, the current reseauggests that would seem to be a much more
repeatable and reliable method for estimating @akxpenditure. Recent research suggests that
simply measuring and reporting distance walkedaaormay provide a much more reliable
method for evaluating EE (Loftin et al., 2010; Waihs, 2012). To date, there has not been any
interventional studies conducted directly compamaiking distance with walking time with
regards to health aspects of CVD (Williams, 20T2e main purpose of this study was to
compare a distance-based versus a time-basedsxgreiscription of walking and running for

the improvement of CVD risk factors.



Specific Aims:

Specific Aim 1:

To investigate and compare a distance vs. timeebbgsk walking intervention for

improvement of cardiovascular disease risk factors.

Specific Aim 2:
To investigate if the published Loftin et al. (20B@uation can accurately predict energy
expenditure per mile walked or ran following anrei& intervention aimed at eliciting

weight loss.

The following null hypotheses were tested:

Hoia There will be no significant difference in bodgight between and within groups over time
in those walking for distance compared to thosekinglfor time.

Hoix There will be no significant difference in bodt percentage between and within groups
over time in those walking/running for distance gamed to those walking/running for time.
Hoic There will be no significant difference in totdlolesterol (TC) between and within groups
over time in those walking/running for distance gamed to those walking/running for time.
Hoig There will be no significant difference in higlessity lipoprotein (HDL) between and
within groups over time in those walking/running fistance compared to those
walking/running for time.

Hoie There will be no significant difference in low+tiaty lipoprotein (LDL) between and
within groups over time in those walking/running fistance compared to those

walking/running for time.



Hoir. There will be no significant difference in trigigrides (TG) between and within groups
over time in those walking/running for distance gamed to those walking/running for time.
Ho1g There will be no significant difference in bloghlicose between and within groups over
time in those walking/running for distance compatiethose walking/running for time.

Hoin There will be no significant difference in regfimetabolic rate (RMR) between and within
groups over time in those walking/running for dmsta compared to those walking/running for
time.

Hoii: There will be no significant difference in estii@a@ VO, max between and within groups
over time in those walking/running for distance gamed to those walking/running for time.
Hos: There will be no significant difference in adheee to prescribed exercise between and
within groups over time in those walking/running fbstance compared to those
walking/running for time.

Ho2a There will be no significant difference in kcallenfor the one-mile walk and one-mile run
between and within-subjects over time.

Ho2n There will be no significant difference in theedicted kcal/mile versus the measured
kcal/mile for the one-mile walk between and witlsumbjects over time.

Hooc There will be no significant difference in theedicted kcal/mile versus the measured
kcal/mile for the one-mile run between and withubjgcts over time.

Hoz2g¢ There will be no significant difference in prafa walk pace between and within-subjects
over time.

Hoze There will be no significant difference in thecess post-exercise oxygen consumption for
the one-mile walk (pre & post) versus excess prstase oxygen consumption for the one-mile

run (post).
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CHAPTER Il

LITERATURE REVIEW

Time vs. Distance Prescription of Walking and CVD ksk Factors

The Role of Physical Activity in Weight Loss

Physical inactivity has become an increasingly demproblem in developed countries;
consequently, the simple task of brisk walking mayide a safe and effective means of
reducing the risk of all-cause mortality relatechteedentary lifestyle (Haskell et al., 2007).
There have been a number of reported benefits ekarcise program which includes brisk
walking such as improvements in body compositidogt pressure, cognitive function and
reduction in risk of overall all-cause mortality @kéau et al., 2001; Tanasescu, Leitzmann,
Rimm, Willett, Stampfer, & Hu, 2002; Weuve, Kangahson, Breteler, Ware, & Grodstein
2004). Participating in regular physical activitych as walking can elicit weight loss as well as
play a role in weight maintenance to provide a mseaarhelp prevent against weight regain
(Gordon-Larsen et al., 2009; Williams, 2005). Ofteres, heavier adults may express difficulty
with strenuous or vigorous intensity exercise amtkimg may be a good initiator of consistent

exercise habits (Gordon-Larsen et al., 2009). Qbeseveight as well as older adults may be

11



more likely to engage in brisk walking for exerctean more lean or younger individuals and
may actually see a greater overall benefit frora tijpe of moderate-intensity exercise
(Williams, 2005; Williams, 2008). The reason foegeribing brisk walking for exercise is not
that it is a mode of exercise that is preferablgspiogically to running or creates a greater
caloric expenditure, but that walking may be a nueectical mode of exercise and likely to be
adhered to for most individuals (Gordon-Larsenl e2809).

For any overweight or obese individuals, weighslissoften a common prescription to
reduce risk factors for CVD. While the more extrenweaght losses are the ones that are more
highly publicized, even a modest weight loss of B0% of original body weight can lead to
positive health benefits (Blackburn, 1995; Goldstéi992). There are a number of different
weight loss intervention styles and recommendatisosie supported by well-controlled
research and others are only supported by aneadpiaits or are purely speculative. Typically,
most weight loss regimens include some type ofatitens or improvements in diet, exercise, or
some combination of both. Nicklas, Huskey, Davis\&e (2012) reported that those attempting
to lose weight using liquid diets, non-prescriptdiat pills, or other popular diets alone were
significantly less likely to lose 10% of their oingl body weight or more than those who did not
employ that method. Sciamanna et al. (2011) reddhat for a modest weight loss to be
attained, widely accepted styles of weight lossuiong choosing healthy (but not extreme) food
options and portion sizes combined with performhagitual exercise were most likely to lead to
successful weight loss. Generally, those individulht choose to combine modest changes in
dietary habits along with increases in habitualgatgl activity instead of one of those methods

alone tend to see the greatest improvements (Kémg, McGuire, Seagle, & Hill, 1997).

12



With so many different highly-publicized weight osegimens popularized by media or
promoted by celebrities, it is important for aniindual to consider the risks and benefits of
engaging in any weight loss regimen prior to choggine. More attention must be placed on the
dietary and physical activity variables within sessful methods that strengthen adherence to the
program, reduce weight regain, and show the stsirmesrall improvements (Blackburn, 1995).
Klem et al. (1997) reported that of their samplat tiised exercise to elicit their weight loss, 92%
of them chose to exercise at home rather than iskggat a group or in a gym. While gym
memberships or group fithess classes may certamrgyove the chances for healthy lifestyle
choices, not everyone has the ability or the méaasford this type of exercise so it's important
to continue to research methods which can be dohenae or with minimal equipment to meet
the same weight loss and healthy lifestyle improsengoals. Generally, higher frequencies and
self-adherence to regular physical activity, sugldaily brisk walking should lead to
improvements in self-monitored weight loss and iergn weight maintenance (Gordon-Larsen
et al., 2009; Klem et al., 1997). In particulae treater the amount of consistent brisk walking
that is performed is associated with a strongdityabo reduce the chance of weight regain in the

years following weight loss (Gordon-Larsen et 2009).

Continuous and Intermittent Exercise

One of the many complaints that is often expresaddwhy a person experiences a
problem with staying with an exercise regimen sstilme that must be dedicated to exercise. A
traditionally prescribed exercise regimen involpeslonged continuous aerobic exercise of
bouts lasting at least 20 — 30 minutes that mugtetirmed on a minimum of 3 — 5 days per

week (Linke, Gallo, & Norman, 2011). An intermitteifiNT) exercise routine often consists of a
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modified regimen which consists of breaking that-280 minute daily exercise into 10 — 15
minute bouts that are performed multiple timesulieout the day to achieve the same amount
of prescribed time (Linke et al., 2011). Haskelakt(2007) updated the previously published
physical activity and public health recommendatitmsiclude a new recommendation that
exercise did not have to be performed all at obhaecould be performed in accumulated bouts
throughout the day to reach the recommended pHysitigity dose. Some have even proposed
that long-term adherence to an exercise regimenbeagore attractive and actually see better
results if it allows for exercise to be performadnultiple small doses rather than over one long
bout (Jakicic, Wing, Butler, & Robertson, 1995; Nagh, Boreham, Nevill, Hare, & Murphy,
2005; Murphy, Blair, & Murtagh, 2009). Accumulatiof activity over an entire day rather than
all at once may be a strategy that strongly benpbpulations that have trouble exercising for
prolonged periods of time such as those who arsidered obese or just beginning an exercise
regimen, elderly, or those who are not far remdvesh surgical procedures (Murphy et al.,
2009; Quinn, Klooster, & Kenefick, 2006). Obeseat-of-shape persons may find INT exercise
more attractive in that it allows for their exeei®utine to have some flexibility around their
already busy day-to-day schedule as well as paignbeing less physically taxing initially

while they adjust to starting the routine (Linkeagt 2011).

A number of studies have compared continuous (C@BNINT exercise to consider
whether one method leads to substantially greateefits than the other. Comparisons of the
two methods have shown that both CON and INT egercan lead to substantial improvements
in body weight or composition with no significantferences noted between methods as long as
time or absolute EE is equal between the two metigadikainen, Miilunpalo, Oja, Rinne,

Pasanen, & Vuori, 2002; DeBusk, Stenestrand, Sime&hblaskell, 1990; Murphy, Nevill,
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Neville, Biddle, & Hardman, 2002; Schmidt, Biwer,Kalscheur, 2001). Researchers have also
attempted to assess whether an isolated bout of €@MNtise or a single day of INT exercise can
lead to acute alterations in a person’s restingabwic rate (RMR) as well as oxygen uptake.
The concept of excess post-exercise oxygen consam(iPOC) is known as the body’s
elevated oxygen consumption and energy expendlosving the cessation of an exercise bout
above what would be expected at rest. This is ackeyponent of studying the effect that
different exercise bouts and durations have onveagoability. Almuzaini, Potteiger & Green
(1998) studied the effect that splitting one 30 uménbout of exercise into two 15 minute bouts
separated by 6 hours had on EPOC. It was repdr&gdite measured EPOC was greater
following combining the EPOC of the two 15 minuéssions compared to the single 30 minute
bout (Almuzaini et al., 1998). However, the authdid point out that the EPOC trends were
similar in the fact that the majority of the pogeecise Q consumption occurred during the first
several minutes of recovery (Almuzaini et al., 19%8is possible that differences that were
reported were more a result of the additive nabfitbe two sessions than any overall difference
in recovery response. RMR was not reported to dpaifgiantly different between exercise days,
suggesting no carryover effect on overall changesetabolic rate for the multiple daily
sessions (Almuzaini et al., 1998). Some reseasdm@re reasoned that since more fat is used as
substrate at low-to-moderate intensity exercisevaititfat balance being considered one of the
strongest contributors to weight balance, even3Qsminutes of brisk walking performed all-at-
once or over the span of a day can lead to imprewsrin weight regulation (Goto, Tanaka,
Ishii, Uchida, & Takamatsu, 2011; Murphy, Nevill, Bardman 2000).

As has been well-documented, one of the primakyfastors for cardiovascular disease

are elevated levels of blood lipids, including loensity lipoprotein (LDL), total cholesterol
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(TC), triglycerides (TG), combined with low leva§ high-density lipoprotein (HDL). Most
studies have shown that both INT and CON exerai\ventions have led to significant
improvements in plasma lipid levels while not sgeansignificant difference between
intervention styles as long as the EE was simDampelly, Jacobsen, Heelan, Seip & Smith,
2000; Murphy et al., 2002; Woolf-May et al., 1998jill others have reported the INT exercise
group produced significantly greater effects thehtde CON group (Ebisu, 1985; Quinn et al.,
2006). In particular, Ebisu (1985) reported thagebups improved in level of plasma HDL, but
only the INT exercise group that performed the gnieed exercise three times per day showed a
significant result.

The many acute effects of exercise have been wtdbished; however, acute effects of
a daily plan of CON or INT exercise are still beingestigated. To date, research is inconclusive
as to whether one method may be more beneficialtth@other. Murphy et al. (2000) were one
of the first to compare the response of postprahigidemia to either CON or INT exercise
though no significant differences between INT ar@NCdays were seen. The researchers
concluded that whether a 30-min exercise presonpiias performed as one bout or three bouts
led to significant improvements in lipid balance there was not sufficient evidence to suggest
that one method was more beneficial than the di¥iarphy et al., 2000). They also suggested
that further research needed to assess whethduthgon of exercise or the actual amount of
energy expended was a greater influence on ligdahloa (Murphy et al., 2000). This data has
been supported elsewhere (Altena, Michaelson, Rallnomas, 2004; Miyashita, Burns, &
Stensel, 2006).

Most studies have used time as their way to medlarexercise intervention, but as

previously mentioned there may be somewhat of aricahreshold that may be important to
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cross in order to actually see any significantafflestek et al. (2006) used a finite value for
caloric expenditure to establish completion of atbather than time exercised. Each participant
was assessed in the lab on four separate daysoot®| (no exercise) day, one CON exercise
day (one 500 kcal bout), one 2-INT day (two 250! koauts), and one 3-INT day (three 167 kcal
bouts) (Mestek et al., 2006). While no significdifterences were reported for amount of time,
ensuring the caloric expenditure was even was @oitant step in determining whether caloric
expenditure or time was more important of a fatwdipid balance and exercise (Mestek et al.,
2006). Results showed that the 3-INT exercise dagiyred a significantly greater increase in
HDL (7 mg/dL) than the CON exercise day (2 mg/dionfi baseline to 48-hours post-exercise
(Mestek et al., 2006). The researchers concludsdnibi only was 500 kcal of exercise sufficient
to cause alterations in plasma lipid values, bat performing exercise in several smaller bouts
over the span of a day was more effective for iasireg HDL levels than performing one single
long-bout of exercise in a day (Mestek et al., J006ese results were supported in analysis
performed by Campbell, Moffatt, & Kushnick (201Eurther, LDL particle size was also
assessed and no significant differences were fouady groups from baseline to 48-hours post-
exercise and it was concluded that 450 kcal, wémnleugh to elicit alterations in HDL values,
was not enough to lead to acute changes in TCdelkBIL levels, or LDL particle size

(Campbell et al., 2011).

Adherence to Exercise Programs
An important consideration for any exercise prggmn is to consider what factors may
influence the adherence to the exercise regimeis.ilespecially true when evaluating self-

measurement and self-reporting of exercise. In npapglations, frequent vigorous intensity or
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high volume exercise may actually lead to eventeakation of that exercise program (Swain &
Franklin, 2002). It has been suggested that exeregimens that involve crossover designs of
previously sedentary participants are more likelgee them adhere to a regimen that is initially
less physically demanding such as moderate-inteli$it exercise or walking program and
gradually increases to exercise involving one lbagt (Jakicic et al., 1995; Linke et al., 2011,
Murphy et al., 2002). Accumulation of activity oven entire day rather than all at once may be a
strategy that strongly benefits populations thatehaouble exercising for prolonged periods of
time such as those who are considered obese drggstning an exercise regimen, elderly, or
those who are not far removed from surgical prooesi(Murphy et al., 2009; Quinn et al.,
2006). As noted earlier, obese or out-of-shapegmsreay find INT exercise more attractive in
that it allows for their exercise routine to haeeng flexibility around their already busy day-to-
day schedule as well as potentially being lessiphlg taxing initially while they adjust to

starting the routine (Linke et al., 2011).

Role of Intensity of Exercise in Weight Loss Progsa

Saris et al. (2003) suggests that a crucial pdiet@phasis that should be considered with
any exercise recommendation is how much physidaligcis considered enough to promote
weight loss or avoid weight gain. Swain and FrankKB002) reported that severely
deconditioned individuals are likely to experiemgeater gains at lower intensities of exercise
than more highly conditioned individuals who reguyreater challenges and workloads to elicit
improvements in aerobic ability. It was shown theercise training intensities as low as 28 —
32% of VO, Reserve was enough to promote improvements innd&x in those who were

considered deconditioned (Swain & Franklin, 2002jis finding suggests that if a very
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deconditioned overweight or obese individual cagitb@n exercise regimen with habitual low-
to-moderate intensity walking that it may be enotgpotentially see improvements. Williams
(2005) reported that degree of obesity per increasait distance walked declined to a greater
degree for larger women than for leaner women. Agais suggestion does not challenge the
widely held belief that running should elicit greagains physiologically than walking, but
provides a scenario in which overweight or obesiéviduals who are attempting to alter their
sedentary lifestyle can see improvements from &mredtive exercise regimen that includes more
manageable or tolerable moderate-intensity exe(@sedon-Larsen et al., 2009).

Both moderate intensity and vigorous intensity eisercan complement each other to
provide the greatest possible benefit and the vogmtghat exercise must be vigorous to be
beneficial has been challenged (Haskell et al.7208kicic, Marcus, Gallagher, Napolitano, &
Lang, 2003; Swain & Franklin, 2002; Wannametheeh&a&er, 2001). As it applies to running
and walking, it would perhaps be of the greatesebefor someone who is considered
overweight/obese or highly deconditioned to iniyi@dopt an exercise program focused on more
moderate-intensity exercise (such as walking) &ed progress to more vigorous-intensity
exercise (such as running) as tolerated (Jakict. €2003). In fact, it has been reported that
neither duration nor intensity of exercise is asrgg of a predictor of risk of CVD as is total EE
of exercise (Lee, Sesso & Paffenbarger, 2000)cBrat al. (2008) reported that self-reporting of
vigorous-exercise tended to show a greater peditfatence from actual amount of exercise

performed than light or moderate-intensity exercise
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Walking and Running for Time or Distance

For walking and running, intensity and distanceetad per unit time is a direct product
of pace. The greater the distance a person trahelgreater the EE. Within a range of about 1.9
— 3.7 mph the energetic cost of walking is not seagly dependent on speed as any increases in
speed within this range should lead to the distarasesled in a shorter amount of time (Bassett,
Cureton, & Ainsworth, 2000). There has been songgestion that when EE is accounted for,
knowledge of typical duration of exercise doesintiuence risk of CVD (Lee et al., 2000).

Most exercise prescriptions are centered aroune-based estimations of EE and some
researchers have suggested that the generallytadagggommendation of 30 minutes per day of
physical activity may not be enough to see reakbtn(Saris et al., 2003). These same
researchers stated that the minimal thresholdoisainly closer to 60 min/day and could be as
high as 80 — 90 min/day of moderate intensity eger¢Saris et al., 2003).

If there is such potential variance in time-baseerese prescriptions and EE
estimations, it is important to potentially considéher methods to evaluate or prescribe
exercise. When considering walking or running &setkercise modality, distance-based
estimations may provide an alternative means afquit@ng exercise. Research is suggesting
that knowledge of distance walked or run has aifstgimt association with improvements in
body composition (Williams, 2005; Williams, 200&)this is the case, prescription of walking
or running by distance rather than time may proadetter means for weight loss or weight
maintenance (Williams, 2012a). In fact, William®12a; 2012b) reported that the declines
observed in body mass index (BMI) and circumfereneasurements in their cross-sectional
data were twice as large when calculated from wegt&E estimations compared to EE

estimations based on time and intensity. Furthevas shown that estimated EE by distance
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walked rather than by time led to a significantuettbn in the odds of a person reporting that
they were obese or possessed an unhealthy amoextegs abdominal weight (Williams,
2012a). It was also suggested that time-based &Hat®ns may overestimate physical activity
and EE by somewhere between 32 — 43% (Williams2a0Williams, 2012b). If so, then
individuals could be potentially falling well shast daily physical activity guidelines (Williams,
2012a). Knowing the distance traveled provides ahmaloser estimate of EE than does time-
based EE estimates that must consider not onligrtteebut also the intensity. If intensity is not
reported, then time estimations could be even éurfifom the true EE.

While some may choose to follow exercise regimeaset on time, it may be prudent to
seek alternative ways to prescribe exercise thawvalloser estimations of total EE. Especially if
it is true that individuals grossly overestimatat@xercise performed as a product of time or
intensity as has been reported previously (Lukegd3uDurazo-Arvizu, Cao, & Cooper, 2011,
Williams, 2012a). Prince et al. (2008) reported t@relation between directly measured
exercise and the amount that is self-reported temtle weak. Some instances show participants
to over-report while other cases report under-rigpgof exercise (Prince et al., 2008). Prince et
al. (2008) concluded that to date, no clear patbetaveen amount of exercise directly measured
and amount self-reported could be distinguishedlidfis (2012a; 2012b) suggests that a simple
reworking of exercise guidelines for walking andming to promote distance traveled rather
than time spent walking or running could provideetter estimate of total EE and therefore a
better evaluator of EE for weight control programélliiams (2012a) stated there is currently not
any study that has been reported to compare watkstgnce and walking time and their effect
on risk factors for cardiovascular disease. Or®imain purposes of this study will be to

compare a distance-based versus time-based walkihgunning prescription to evaluate
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whether either method encourages a greater adleeteice exercise and if that adherence then

leads to improvement in risk factors of CVD.

Walking or Running Energy Expenditure Prediction & Evaluation

Gait and Energy Expenditure

The act of walking or running is the body’s meahpropelling itself forward in order to
move the body to its intended location. Locomotibthe body, regardless of whether the
person is walking or running, involves the attemipd coordinated progression of the body
through space in the most efficient way possibée limits overall EE (Waters & Mulroy, 1999).
During gait, one lower extremity provides supportthe rest of the body while the other lower
extremity advances the body forward. During normalking, body weight is transferred when
both feet are in contact with the ground duringldedimb support. Gait is a series of repeating
double limb support, swing leg advancement (dudpgosite single limb support), and then
double limb support again. The support limb dugag must be constantly maintaining upright
stability of the body while attempting to minimieeergetic cost. One of the mechanical
responsibilities of the leg and hip musculaturipropel the body forward by generating a
horizontal propulsive force (Gottschall & Kram, Z)0Generally, it has been reported that this
need to generate horizontal propulsion resultbouahalf of the metabolic cost related to
walking (Gottschall & Kram, 2003). For runninghias been reported that generating horizontal
propulsive force makes up about a third the regquizE to run (Chang & Kram, 1999).
Compared to walking, the body must generate atargical propulsive force in response to

the greater ground reaction force (GRF) experiémltging running to overcome the friction
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and braking involved with initial contact (Gottstih& Kram, 2003). This should result in
greater muscular force production and thereforeabwdic cost (Gottschall & Kram, 2003). Also,
towards the completion of the swing phase of d¢laé,hamstring musculature becomes more
active than previously to prepare for initial caritaf the heel by slowing the forward
progression of the swing leg (Waters & Mulroy, 199Ehe knee flexes in an attempt to provide
the base to absorb some of the GRF experienceuaeldgd. During running, the degree of
flexion tends to increase as a result of increasede length as well as providing the base for
absorption of the GRF (Gottschall & Kram, 2003).

Regarding pace, there tends to be a speed whishlead to a decision by the person as
to whether it is more mechanically efficient to Wwak run. It has been reported that at a speed of
approximately 3.7 mph, this decision to walk or typically must be made (Waters & Mulroy,
1999). In their research on a number of differgpes of animals, Heglund & Taylor (1988)
reported that the speeds that an animal must tiam$iom a trot to a gallop are strongly related
to body size. However, it was concluded that thatirke increases in stride frequency and speed
of locomotion was fairly constant over the spartheflarge group of animals which varied
greatly in body size (Heglund & Taylor, 1988). Téiere, if taking this information into
consideration as it may relate to humans, it cheldeasonably assumed that as a person’s body
size or frame increases, their stride frequencysgeed of preferred pace should mirror the
relative increase in size. So while 3.7 mph maw bgpical transition pace for most people, there
may be some variation as it relates to body sizk smaller body sizes having to make the
decision at a slower speed while larger body siaag be able to make the decision at a faster
speed. A speed at or below 3.7 mph tends to faadkimg for metabolic efficiency while speeds

at or above 4.9 mph tend to favor running (Gon@imenez Filho, Carraro, Montebelo, &
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Cesar, 2011). A transition speed can fall anywheteveen 3.7 to 4.4 mph (Gonelli et al., 2011).
If a walking speed is forced upon a person that theuld be more mechanically efficient
running at, metabolic rate may increase dispropoatiely (Browning & Kram, 2005).

Therefore, it is very important to take preferreat@ (or speed) of walking or running into
account in any attempts at determining EE at patesh a participant is comfortable and

successful performing at.

Comparing Walking versus Running

For the most part, research comparing walking \&ersaning the same distance has
reported that running produces the greater EE wberpleting the same distance as walking. A
number of studies have supported this viewpoing(Bbani & Singh, 1985; Cesar et al., 2013;
Fellingham, Roundy, Fisher, & Bryce, 1978; Gonellal., 2011; Hall, Figueroa, Fernhall, &
Kanaley, 2004; Howley & Glover, 1974; Verlengiaaét 2012; Wilkin, Cheryl, & Haddock,
2012). Some have reported gender differences eitbmwunning with males showing greater
EE per unit distance than females (Bhambani & Siagl85; Hall et al., 2004; Loftin et al.,
2010). When only referring to walking, for the mepstt it has not reported to have a
significantly different EE per unit distance betwegenders (Bhambani & Singh, 1985; Loftin et
al., 2010; Morris et al., 2014) while others hagparted a significant difference mirroring
running (Hall et al., 2004). When the EE per umtahce was compared against amount of fat-
free mass (FFM), any significant differences thasted between genders disappeared (Hall et
al., 2004; Loftin et al., 2010; Morris et al., 2Q1%his could be due to females generally as a
whole having a higher portion of body mass thah&le up of fat mass (FM), and therefore are

carrying a relatively larger amount of extra wei¢fHall et al., 2004). As it pertains to recovery
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EE and EPOC, both modes of exercise performech&same distance show EPOC generally to
end and return to resting levels within 10 minyt@ssar et al., 2013). Wilkin et al. (2012)
reported EPOC to return to resting EE around 1Quteswwhen walking and 15 minutes when
running. Another potentially key similarity thatdhbeen reported within a few of these same
studies is that RER has not been significantlyedéht between walking and running (Cesar et
al., 2013; Gonelli et al., 2011). These reportwvalking and running the same distance and
having significantly different EE contrast with theevious theories and data presented by Kram
& Taylor (1990).

While no data has been reported showing walkirgjitit a higher EE per unit distance
than running, some recent research has reported/#tling may not be significantly different
than running when performing the exercise at opeegerred pace rather than a forced pace.
When walking or running around the transition sp@edh as the range mentioned earlier), there
have been reports that running does not elicigaifitantly higher EE per unit distance than
walking (Monteiro & de Araujo, 2009; Verlengia ét,2012). Creatine kinase levels (which
would suggest an increase in intensity) were atgoeported to be significantly higher while
running at the transition speed compared to walkifeglengia et al., 2012). Loftin et al. (2010)
suggested that when comparing the EE per mile efvegight walkers, normal weight walkers,
and marathon runners, groups were not significatitfgrent from one other. Results showed
that as body mass increased, EE per mile incrdaselE was not significantly different if the
mile was walked or run (Loftin et al., 2010). Irethublished regression equation for predicting
EE to walk or run a mile, it was stated that 59 dfhe variance was due to body mass with
gender accounting for another 4.1% (Loftin et2010). Browning, Baker, Herron, & Kram

(2006) also showed that part of the differencefinc@n be accounted for by the differences in
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amount of body fat a person has; though the ewaetibn of adipose tissue was not found to be
a significant factor in EE determination. Brownigigal. (2006) reported that the net metabolic
cost of walking for the obese walkers was about foéater per kg of body weight than the
normal weight group. This data was supported byridat al. (2014) but the authors also
suggested that further research needs to be catttactonfirm full validation of the published
equation by Loftin et al. (2010). As the previousigntioned regression equation by Loftin et al.
(2010) and support by Morris et al. (2014) suggestsply using a person’s body weight and
gender can provide a clinician or researcher vightools needed for providing an exercise

prescription focused on distance to walk or run.

Walking, Running, and Obesity

Many exercise prescriptions for general populat@mestargeted for weight management
purposes. Especially as it pertains to an overwagbbese population, it is very important to
determine modes of exercise which may limit unne&gspain or other uncomfortable situations
which may influence the likelihood for that pergorengage in or remain with an exercise
program. As a whole, those who are trained (regasdbf overweight or obesity status), tend to
be much more metabolically efficient when perforghan exercise that they are comfortable
with (Hall et al., 2004; Morgan, Bransford, Costillaniels, Howley, & Krahenbuhl, 1995).
Additionally, the less extra weight or adiposeugesshat a person carries tends to lower EE and
improve efficiency (Hall et al., 2004). Heglund &¥lor (1988) suggest that no matter the size
of a mammal’s body, the same relative ratio of neustass to body mass is employed to

perform any particular task.
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As previously mentioned, carrying extra weight whig not aiding in propulsion of the
body could potentially create some complex chaksmas it relates to metabolic efficiency
(Ekkekakis & Lind, 2006). As it relates to exercfsee overweight or obese populations, it is
important for exercise prescription purposes t@heine to what effect excess body weight
influences overall EE. Despite significant diffeces in body weight and body compaosition,
some recent research has reported a lack of signtfdifference among normal weight walkers,
overweight walkers, and distance runners when pasdessing EE over a defined distance such
as kcal/mile (Loftin et al., 2010; Morris et alQI). This data is comparable to findings which
reported assessing gross EE between normal weidht\gerweight individuals over an absolute
distance or time (Browning et al., 2006; Loftinagt 2010; Welle, Forbes, Statt, Barnard, &
Amatruda, 1992). It has been suggested by somevtiext only evaluating the gross caloric
expenditure to walk or run one mile, caloric expamé will be similar whether walking or
running (Browning et al., 2006; Loftin et al., 2QMorris et al., 2014; Welle et al., 1992). This
is a stark difference to what has been reportedqusly when considering a within-subject
design (Bhambani & Singh, 1985; Cesar et al., 26&8ingham et al.; 1978; Gonelli et al.,
2011; Hall et al., 2004; Howley & Glover, 1974; \&1gia et al., 2012; Wilkin et al., 2012).
Echoing previously reported data, when the EE péndd distance were compared against the
participant’s FFM, any significant differences i Bisappeared (Browning et al., 2006; Loftin
et al., 2010; Morris et al., 2014; Treuth, Figuef@aon, Hunter, Weinsier, Butte, & Goran,
1998). If it were true that the EE over a defineelasureable distance such as a mile were not
substantially different, an individual beginningexercise program would expend similar kcal
either running or walking for a given distance (M®et al., 2014). At the very beginning of an

exercise regimen when an individual is attemptoglter their lifestyle drastically from a
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previously sedentary lifestyle, this ability to regvith a walk and progressively increase
intensity as desired at their own pace could pa@kytecrease the risk for injury related to
overexertion or poor form. Unnecessary increas@ain or discomfort could lead to decreases
in adherence to exercise and failing to completatwlas been prescribed to them (Ekkekakis &
Lind, 2006). Loading the body with additional wetighould increase the overall EE in a manner
relative to how much extra weight is considerediiva (Waters & Mulroy, 1999).

Loftin et al. (2010) and Morris et al. (2014) aleported that when overweight walkers
and normal weight walkers were allowed to walkhaiit preferred pace, they performed at
similar relative percentages of their Y@ax. This suggestion differs substantially from
previous studies (Browning & Kram, 2005; Ekkekakitind, 2006). Groups performing only
walking, regardless of overweight/obesity or normalght status, were both found to prefer to
walk at similar speeds (Browning & Kram, 2005; Ekékis & Lind, 2006; Loftin et al., 2010
Morris et al., 2014). If one of the main goals wattly weight management program is improved
body composition, then it has been suggestedhlegteak fat oxidation rate at lower relative
exercise intensities should be considered (Bogd#&aisgelakoudi, & Marikadi, 2008). These
researchers reported that the peak fat oxidati@edéntary and overweight adults occurred at
about 40% of relative VOmax, suggesting that even if running is not waktated then brisk
walking could be employed to achieve the same @ad{@ogdanis et al., 2008). There has been
some difference in the exact differences betwe@meeight and normal weight performances of
walking as a percentage of aerobic capacity. S@searchers have reported that overweight
individuals tend to walk at a higher percentagaerbbic capacity (about 50-55% for overweight
versus 35-40% for normal weight) (Browning & KraB905, Ekkekakis & Lind, 2006). Morris

et al. (2014) reported that overweight and normebit walkers both preferred to walk at a
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similar percentage of aerobic capacity (35-37% Ok Yhax). As previously mentioned, it must
be considered that training status and familiasiity the exercise demanded will certainly play a
role. However, if walking is around this 35-55%agfrobic capacity mark which is considered
low-to-moderate intensity exercise according to AMCguidelines (2010), this reduced intensity
of exercise compared to running (which may stilcbasidered vigorous for some overweight
adults) may potentially improve overall abilitytmaintain an exercise regimen and improve
adherence.

An important aspect of walking or running is thatited equipment is needed. Many
other exercise modalities can become quite expemnghen equipment or gym membership is
considered. A person desiring to live a healthgsliyle can walk or run outdoors without the
need for a gym membership or expensive equipmérs. dspecially comes into play when the
fact that a large number of Americans who are amred low-income are much less likely to
participate in physical activity and also don’t bahie same access to gyms or equipment that
others may have (Siegel, Brackbill, & Heath, 19¥#gspite this statistic, those who are
considered overweight or obese were just as ligsliiealthy weight people to choose walking
when they did in fact choose to exercise (Siegal.e1995). Walking tends to be an exercise
modality that can encourage adherence to exern@laysical activity promotion compared to
other more challenging or vigorous intensity exadiypes (Siegel et al., 1995). Both regular
walking and vigorous intensity exercise have begorted to be associated with decreases in
risk of CVD episodes to similar degrees (Mansoal ¢t1999). In fact, it was also shown that
women who participated in both regular walking amgbrous intensity exercise experienced
fewer CVD episodes overall than compared to eixercise modality alone (Manson et al.,

1999; Manson et al., 2002). Walking pace was absed to be an important factor to CVD risk
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reduction. It was report that with each 1.0 mphiease in walking pace up to a very brisk pace
around 4.0 mph, CVD risk reduction decreased aaogid(Manson et al., 1999; Manson et al.,
2002). So while walking can certainly be an impott@spect of any exercise regimen, pace is

certainly important in that it influences not otihe intensity but the actual absolute amount of

work that is completed (or distance that is covgred

Exercise Prescriptions Relying on Self-reportindegércise

For exercise prescription that relies on self-répgrof exercise, it's important that
prediction equations be accurate and that expen&bf the client or participant are reasonable.
Ekkekakis and Lind (2006) propose a causal chaiclwstates that the intensity of the exercise,
perceived exertion, and adherence are stronglteceldhe more likely that the exercise that is
prescribed is based on self-selection of intermityalk/run pace, then the greater chance exists
that the person will consider the exercise as ableror enjoyable and be more likely to continue
in the exercise regimen (Ekkekakis & Lind, 2006)eTmore wide-ranging positive benefits of
exercise should be emphasized over solely focumingmount of weight lost (Larsson &
Mattsson, 2003). It has been suggested by someviking for a self-selected or preferred pace
for a defined distance rather than an imposed pagebe a more appropriate exercise
prescription for overweight and obese adults armberage a greater degree of self-reliance and
adherence with the exercise (Browning & Kram, 2(kkekakis & Lind, 2006; Loftin et al.,
2010). While there may certainly be some differesne@h walking and running EE, it will be
important to further consider potential improvensentCVD risk factors when total EE is not
substantially different between modes (Manson.etl8PB9). Walking and running are both

acceptable exercise modalities for a promotion leé@thy lifestyle and the EE per mile
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prediction equation published by Loftin et al. (BDtan be potentially useful in exercise
prescription by simplifying the prescription to aement of a particular distance rather than

focusing on intensity and time which can be highdyiable.

Weight Loss and Energy Expenditure Estimations

There are a number of benefits that can be expmtewith weight loss. Some are better
publicized than others. In particular, even ju$D&oc loss of original body weight (especially if
that 10% loss is considered fat mass) could leathpoovements in body composition, ability to
perform exercise, and aerobic capacity (Larssonditééon, 2003). Walking and running may
become less painful and feel less strenuous thimmebeeight loss due to less overall loading on
the joints from reduced carrying of excess weiglargson & Mattsson, 2003). Some research
has shown improvements in ability to walk comfolyedt a faster pace than before the weight
loss (Foster, Wadden, Kendrick, Letizia, LandeiC@&nill, 1995; Larsson & Mattsson, 2003;
Ohrstom, Hedenbro, & Ekelund, 2001).

Any weight loss, especially if using exercise asneans to elicit the loss, is going to
involve some continuous re-evaluation of tactiegsdighout the process. With regards to
exercise prescription, not only is it importanttmsider changes that may need to be made to
duration, intensity, or type of exercise but alse tlinician or researcher must keep track of
what effect the lost weight is having on EE. Lej@bsenbaum, and Hirsch (1995) reported that
forced weight gain of 10% of original body weigharh initial body weight led to an increase in
total 24-hour EE of about 9 kcal per kg of FFMhiege who had never been considered obese.
Those participants who were already obese pritli@aveight gain experienced an increase in

total 24-hour EE of about 8 kcal per kg of FFM faiet al., 1995). A forced weight loss of
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10% of original body weight from initial body weigled to a decrease in total 24-hour of about
6 kcal per kg of FFM in those who had never bearsiciered obese and a decrease of about 8
kcal per kg of FFM in those who had previously beensidered obese (Leibel et al., 1995). This
data illustrates the effect that substantial flattuns in body weight can have on the total EE of
a person throughout the day as well as when peifigrexercise. This would be an important
consideration for weight loss in particular in tifahe total EE is falling in response to their
weight loss, the previously prescribed exercisémdst likely not be eliciting the same EE as
before the weight loss. This would be an imporfannt to consider re-evaluating the exercise
prescription in order to limit plateauing of impements in body composition. Perhaps the most
telling statistic has been described by Fostel. €1895) in their data showing that the degree of
weight loss was not reflected in the change in@Vvetanding EE and walking EE. It was
reported that with a significant reduction in badgight over the span of a weight loss regimen,
the overall EE and exercise EE during walking dvtlsdecrease proportionally to weight loss
(Foster et al., 1995). In fact, the EE during wadkwas reduced much more than the degree to
be expected by the loss in weight; suggestingdhatweight and obese individuals who lose
weight will end up having a much lower EE than éodxpected for activity (Foster et al., 1995).
The researchers speculated that this could becdpeténtially greater mechanical efficiency
after the weight loss due to carrying less uncotafide weight (Foster et al., 1995).

Ohrstém, Hedenbro, and Ekelund (2001) employedgically imposed weight loss
through vertical banded gastroplasty (also knowstasiach stapling) and had opposite results
as Foster et al. (1995). However, Ohrstém et 8012 based their EE determinations from a
comfortable walking speed and suggested that ttrease in EE they reported at the

comfortable walking speed could potentially be thughe significant increase in comfortable
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walking speed and therefore leading to more aetoak being performed than before weight
loss. This would play a substantial role in thdi €alculations. Despite the debate about what
exactly happens with EE with weight loss, it isacléhat it is important to consider a person’s
current body weight and overall performance of weHen attempting to reassess exercise
prescriptions. If there are potentially to be chesmn pace and aerobic ability to go along with
improvements in body compaosition which may grea#lyy, it would be prudent to try to limit
complex factors such as intensity and durationsmtely concern oneself with the actual EE. If
this is the case, perhaps the simplest way to @owbuld be to make exercise prescriptions
based on a defined distance or overall EE.

If a researcher or clinician can make exerciseqoigsons or recommendations based
upon an easily measurable exercise mode such &gngalk running distance, then perhaps
some of the guesswork related to intensity andtadur@an be limited. As previously stated, the
equation published by Loftin et al. (2010) and supgd by Morris et al. (2014) could potentially
provide a useful prediction of EE over a definestalice which in this case is a mile. An
important evaluation for further validation of taguation would be to determine if the equation
(which includes body weight and gender as factoag)still accurately predict EE per mile
following weight loss. One of the main purposesho$ study will be to elicit weight loss
through a walking for exercise regimen and evaludtether the equation can accurately predict

EE per mile following the weight loss.
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CHAPTER Il
MANUSCRIPT 1
COMPARING DISTANCE-BASED VS. TIME-BASED EXERCISE FRSCRIPTIONS OF

WALKING AND RUNNING FOR IMPROVEMENT OF CARDIOVASCUIAR DISEASE
RISK FACTORS
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INTRODUCTION

One of the most important aspects of any healfbgtile is the inclusion of physical
activity as a regular part of a person’s day-to-lifey Cardiovascular disease (CVD) and
coronary artery disease together are the leadingesaof early death in developed countries like
the United States. There are a number of risk fadt@t can cause a person to be at an increased
risk for developing CVD and they include but aré imited to: hyperlipidemia, hypertension,
poor diet, sedentary lifestyle, and excess bodgifatbesity. In particular, treatment and
interventions for obesity should focus on encounagyet of healthy practices leading to
reduction of CVD risk factors and improving ovetadlalth, not necessarily physical appearance
(Donnelly, Jacobsen, Heelan, Seip & Smith, 200@e Baal., 1995; Thompson, Crouse,
Goodpaster, Kelley, Moyna, & Pescatello, 2001)ight of the importance of physical activity
for reducing the occurrence of CVD risk factordjas been suggested that exercise protocols
should be developed that fit better into a persbnsy lifestyle (Jakicic, Wing, Butler, &
Robertson, 1995). Current recommendations basedpmsition statement from the American
College of Sports Medicine (ACSM) state that inesrtb increase the likelihood of experiencing
positive effects on reduction of CVD risk factoa#,adults should get at least 3 — 5 days per
week of moderate intensity exercise for at leasin@tutes (or 200 kilocalories) per day that can
be accumulated in bouts of at least 10 minutes aantotal weekly energy expenditure of at
least 700 — 2000 kilocalories (kcal) (Haskell et 2007; Pate et al., 1995). This development for

inclusion of accumulation of exercise per day aryeeek was based on a study by Ebisu (1985)
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suggesting potential cardiovascular fithess anddldasma lipid benefits of splitting a training

session up into shorter bouts.

One of the most important and common tactics useahy intervention aimed at
improving risk factors for CVD is an exercise regmaimed at weight loss. Put quite simply, a
person in caloric deficit will tend to lose weightperson consuming the same amount of kcal
per day as total expenditure should maintain weighdl a person expending fewer kcal than
consumed will tend to gain weight. Traditionallgese exercise regimens have been prescribed
as an accumulation of minutes per day or per waéilile knowing exercise time will certainly
help towards estimating the amount of exerciseadigtdone, time alone doesn’t paint the entire
picture. If time spent exercising is the main comgrat prescribed, then a number of other
factors must be considered and one that will pleyge role is intensity of exercise. Walking for
30 minutes is certainly very different than runnfog30 minutes. For instance, walking for 30
minutes at a 20 minute per mile pace would leaghtapproximate caloric expenditure of about
150 kcal resulting from travelling 1.5 miles whilenning 30 minutes at a 10 minute per mile
pace would lead to an approximate caloric experalidfi 300 kcal resulting from travelling 3.0
miles. The differences in intensity are quite ologi@nd if intensity is not considered then the
caloric expenditure estimation will be inconsistant unreliable. So that is why knowing
intensity is important to these traditional exezqisescriptions and why it is a part of the
recommendations recognized by the ACSM based anqueresearch (Haskell et al., 2007;
Pate et al., 1995). However, when consideringriadt often exercise regimens are done
individually, there has been research that has shbat there tends to be a substantial difference
in the actual amount of exercise performed and vehaften self-reported to a researcher or

clinician (Luke, Dugas, Durazo-Arvizu, Cao, & Coop2011; Prince et al., 2008). Possessing a
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more accurate self-assessment method for detergnovierall energy requirements and
expenditure is very important to not only weighgdglans for overweight populations but also
for those simply wanting to maintain their currergight following a weight loss intervention
(Mifflin, St. Jeor, Hill, Scott, Daugherty, & Kot,990; Williams, 2012).

There have been a number of reported benefits ekarcise program which includes
brisk walking such as improvements in body compasijtblood pressure, cognitive function and
reduction in risk of overall all-cause mortality gk&au et al., 2001; Tanasescu et al., 2002;
Weuve et al., 2004). Participating in regular pbgbactivity such as walking can elicit weight
loss as well as play a role in weight maintenangarovide a means to help prevent against
weight regain (Gordon-Larsen et al., 2009; Williaid305). Obese/overweight as well as older
adults may be more likely to engage in brisk waikior exercise than more lean or younger
individuals and may actually see a greater ovéeliefit from this type of moderate-intensity
exercise (Williams, 2005; Williams, 2008). The rea$or prescribing brisk walking for exercise
is not that it is a mode of exercise that is pr physiologically to running or creates a
greater caloric expenditure, but that walking mayalmore practical mode of exercise and likely
to be adhered to for most individuals (Gordon-Larskal., 2009).

Mestek et al. (2006) used a finite value for cal@xpenditure to establish completion of
a bout rather than time exercised. Each partitipas assessed in the lab on four separate days:
one control (no exercise) day, one continuous (CéX¢ycise day (one 500 kcal bout), one 2-
bout intermittent (INT) day (two 250 kcal boutshdaone 3-INT day (three 167 kcal bouts)
(Mestek et al., 2006). While no significant diffaces were reported for amount of time,
ensuring the caloric expenditure was equivalentavasnportant step in determining whether

caloric expenditure or time was more important &cor to lipid balance and exercise (Mestek
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et al., 2006). Results showed that the three-beutipay exercise day produced a significantly
greater increase in high-density lipoprotein (HIL)mg/dL) than the CON exercise day (2
mg/dL) from baseline to 48-hours post-exercise (telest al., 2006). The researchers concluded
that not only was 500 kcal of exercise sufficieantause alterations in plasma lipid values, but
that performing exercise in several smaller bowts the span of a day was more effective for
increasing HDL levels than performing one singlegidout of exercise in a day (Mestek et al.,
2006). These results were supported in analysieqeed by Campbell, Moffatt, & Kushnick
(2011).

Williams (2005) reported that degree of obesityiperease in unit distance walked
declined to a greater degree for larger women thialeaner women. Again, this suggestion
does not challenge the widely held belief that ragrshould elicit greater gains physiologically
than walking, but provides a scenario in which axaght or obese individuals who are
attempting to alter their sedentary lifestyle caa snprovements from an alternative exercise
regimen that is includes more manageable or tdlerabderate-intensity exercise (Gordon-
Larsen et al., 2009). For walking and running,nistey and distance traveled per unit time is a
direct product of pace. The greater the distangerson travels, the greater the EE. Within a
range of about 1.9 — 3.7 mph the energetic cosating is not necessarily dependent on speed
as any increases in speed within this range sHeattito the distance traveled in a shorter
amount of time (Bassett, Cureton, & Ainsworth, 200here has been some suggestion that
when EE is accounted for, knowledge of typical tiaraof exercise does not influence risk of
CVD (Lee, Sesso, & Paffenbarger, 2000). Most exerprescriptions are centered on time-based
estimations of EE and some researchers have seddbst the generally accepted

recommendation of 30 minutes per day of physictia may not be enough to see real
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benefits (Saris et al., 2003). These same resaarstated that the minimal threshold is probably
closer to 60 min/day and could be as high as 80 mi@/day of moderate intensity exercise
(Saris et al., 2003).

If there is such potential variance in time-baseerese prescriptions and EE
estimations, it is important to potentially considéher methods to evaluate or prescribe
exercise. When considering walking or running &setkercise modality, distance-based
estimations may provide an alternative means afquit@ing exercise. Research has suggested
that knowledge of distance walked or run had aimgiahip with improvements in body
composition (Williams, 2005; Williams, 2008). Ifiths the case, prescription of walking or
running by distance rather than time may provitbeter means for weight loss or weight
maintenance (Williams, 2012a). In fact, William®12a; 2012b) reported that the declines
observed in body mass index (BMI) and circumfereneasurements in their cross-sectional
data were twice as large when calculated from wegt&E estimations compared to EE
estimations based on time and intensity. Furthevas shown that estimated EE by distance
walked rather and by time led to a significant i&ahn in the odds of a person reported that they
were obese or possessed an unhealthy amount afseslosdominal weight (Williams, 2012a). It
was also suggested that time-based EE estimatiagowerestimate physical activity and EE by
somewhere between 32 — 43% (Williams, 2012a; Wil§a2012b). If so, then individuals could
be potentially falling well short of daily physicattivity guidelines (Williams, 2012a). Knowing
the distance traveled provides a much closer estinfeEE than does time-based EE estimates
that must consider not only the time but also thensity. If intensity is not reported, then time

estimations could be even further from the true EE.
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While some may choose to follow exercise regimeaset on time, it may be prudent to
seek alternative ways to prescribe exercise thawvalloser estimations of total EE. Especially if
it is true that individuals grossly overestimatat@xercise performed as a product of time or
intensity as has been reported previously (Lukad.e2011; Williams, 2012a). Williams (2012a;
2012b) suggests that a simple reworking of exegisgelines to promote distance walking or
running rather than time spent walking or runningld provide a better estimate of total EE.
Therefore, Williams (2012a; 2012b) contends thet thange may potentially provide a better
evaluator of EE for weight control programs. Witha (2012a) stated there is currently not any
study that has been reported to compare walkirtgriie and walking time and their effect on
risk factors for cardiovascular disease. The pwpdghis study was to compare a distance-
based versus time-based walking prescription ttuat@whether either method encouraged a
greater adherence to the exercise and if that adberthen leads to improvement in risk factors

of CVD.
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MATERIALS AND METHODS

Participant Recruitment

The study attempted to recruit up to 24 participgh2 per group) from the University of
Mississippi and Oxford, MS communities. This sanmgi® of 24 would meet the median and
mode group size employed in previous weight lotsrwentions outlined by Miller, Koceja, and
Hamilton (1997). The desired participants weredsbdentary adults between the ages of 18 —
44 (males) and 18 — 54 (females). The participaet® assigned to the two treatment groups in
a counter-balance design to attempt to limit anptemded substantial differences in gender and
aerobic capacity between the groups at baseline.gboup was prescribed an aerobic exercise
regimen based on an accumulated walking time pekWEIME) and another group was
prescribed an aerobic exercise regimen based ana@amulated walking distance (DIST) per
week. The Physical Activity Readiness Questionn@®R-Q) (Thomas, Reading, & Shephard,
1992) was used during pre-screening in order teescfor any potential contraindications to
exercise. Participants completed a 7-day physidtality questionnaire to determine physical
activity status (Sallis, Haskell, & Wood, 1985)lfSeported height and weight was also
obtained prior to arrival for calculating BMI foppropriateness of potential participants.
Potential participant recruitment was aimed atuititlg an overweight but otherwise healthy
adult population. A participant was consideredtfa study if they were considered overweight
but otherwise healthy as determined by answelsa®AR-Q. Participants with a BMI greater

than 25.0 kg/rhwere initially considered for inclusion in the dy but in order to be selected
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body fat percentage was the final determinant amaldvoverride BMI if necessary. Each
participant’s body composition was evaluated usingl energy x-ray absorptiometry (DXA) as
measured by a Hologic Delphi, QDR series (Bedftd) apparatus and height and body mass
were measured by standard scales upon arrival. Exghercentage ranges for consideration in
the study were determined using previously pubtisieeommendations based on gender and
age (ACSM, 2010). Overweight but otherwise heaittates were considered if their body fat
percentage was greater than 22% and overweigldtbetwise healthy females were considered

if their body fat percentage was greater than 32%SM, 2010).

Pre-Intervention Procedures — Day 2

Prior to any exercise intervention beginning paliticipants underwent baseline testing.
Once the pre-screening (Day 1) was completed angadlticipant met the inclusion standards,
the participant was asked to return for restinghas measurements. The participants were
required to be fasting from any food or alcoholdbteast eight hours as well as abstaining from
moderate-intensity exercise for at least two haum vigorous-intensity exercise for at least 14
hours prior to any Day 2 data collection. The pgvants were required to also have abstained
from caffeine for at least four hours and nicofioetwo hours. Day 2 data collection involved
resting blood levels of HDL cholesterol, LDL chdke®l, triglycerides (TG), total cholesterol
(TC), and blood glucose using a Cholestech LDXesydby Alere (Waltham, MA). The use of
this analyzer in measurement methodology has besmopisly validated (Carey, Markham,
Gaffney, Boran, & Maher, 2006). Following completiof this test each participant then had
their resting metabolic rate (RMR) evaluated usindirect calorimetry. Each participant was

asked to rest quietly while lying reclined at a 46yle on a padded exercise bench with feet
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propped up for 20 minutes prior to any data coldecbeginning. The room in which
measurements were made was kept in a comfortabjeetature range. The measurement of
RMR took approximately 30 — 40 minutes to comp(eteluding the previously mentioned 20
minute rest period). All laboratory metabolic dataygen uptake, carbon dioxide production,
pulmonary ventilation) related to RMR was measwsidg a ParvoMedics TrueOne 2400
(Sandy, Utah) measurement system and accompanyinthpiece and nose-clamp system.
Before any metabolic testing was conducted, theesysvas calibrated against standard gases
(O, = 16.0%, CQ= 1.0%). Once the mouthpiece and nose-clamp wpkaae and breath-by-
breath analysis commenced, data collection contifoieat least 10 minutes. The first five
minutes of data collection was not considered f@alysis and was discarded. The remaining five
minutes of data was used for the RMR measuremdnhgsas the coefficient of variation was
no greater than 10%. RMR measurement was endad aidint if this criteria was met. If not,
evaluation continued until the previously mentioeiteria were met. The described RMR
protocol is based on previously published recomratods (Compher, Frankenfield, Keim, &
Roth-Yousey, 2006). Following completion of the RMfeasurement, the participant was then

permitted to leave and schedule a time for Day 8suements.

Pre-Intervention Procedures — Day 3

Day 3 involved a number of exercise tests and ew@lns. Indirect calorimetry was
employed to measure EE during treadmill walkingusming using the ParvoMedics TrueOne
2400 measurement system. Before any metaboliagestas conducted, the system was
calibrated against standard gases£Q6.0%, CQ = 4.0%). Following a number of other

walking tests, each participant performed a submakireadmill test to predict Vnax using
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a modified Balke protocol (Froelicher, Brammell M3 Noguera, Stewart, & Lancaster, 1974).
Exercise continued until heart rate (HR) reachei @0 predicted heart rate reserve (HRR).
Independent regression equations were used to agahe VQ — HR association and \\@nax
was estimated at the extrapolateddRFollowing completion of the submaximal Y@st,

participants were permitted to leave.

Exercise Pre-Intervention Procedures — Day 4

Each participant returned for their next visit whbe intervention was ready to begin and
they were available to meet with the primary inigegbr (PI). Prior to arrival, the PI had
assigned the participant to one of the two grotiélE or DIST using a counterbalance design
mentioned previously. The Pl informed the partioipaf their baseline testing results and where
it related to population norms. The PI then outliaed discussed the exercise each participant
needed to perform each day or week. Participants iméormed about the difference between
daily physical activity (such as walking from orlass to another) and the planned exercise
program to be followed and reported. All particifsawere instructed to correspond with the Pl
through use of a Qualtrics online survey to giweegkly self-report update on the exercise that
had been performed that week. The Pl requestegbénatipants refrain from other strenuous
exercise and resistance training during the spdheointervention and to try to adhere to the
prescribed exercise as closely as they could. Baditipant was also asked to report weekly
exercise as honest and truthfully as possible amdbt purposely over or underestimate time or
distance. Each participant kept a weekly journgging the amount of walking and running
completed each bout. At the end of each week, paritipant was given access to the online

survey which they then returned to the Pl withia tiext week. Each participant was shown how

52



to download and use the Nike Plus Running App (Beawn, OR) which uses the GPS possessed
by their smart phone to measure distance of eatitira in addition to measuring time and

pace data. The DIST group participants were infarthat they only needed to keep up with

their distances that were prescribed that weekatiscemulation of the mileage was the main
concern. The participants in the TIME group repdé of their exercise as time which was
measured by the Nike Plus Running App, a wristwatchy a timer possessed by their smart

phone.

Exercise Intervention

Intervention styles are presented in Tables 111Z&(page 57). Intervention was to be
aimed at eliciting a weight loss of at least 5%tafrting body mass and lasted for 10 weeks
which exceeded the minimum intervention lengthaghysical activity program employing self-
report data as outlined in a review by Bravatd.q@07). Adherence statistics to each exercise
regimen were compiled and contrasted following cletingn of the intervention. Only those
participants that completed the intervention andevadle to return for post-testing data
collection were included in the analysis. Sinceghgicipants were considered previously
sedentary, a low level of exercise was needed toiti@lly prescribed and steadily increased as
the participants adjusted. Each participant wagport during Week 5 for a one-bout monitored
exercise period (Day 5) to ensure and encouraggacygin reporting of exercise data. The
participant walked for a five-minute period at theieferred pace (evaluated as previously
described) and was monitored using indirect caletiyn The participants were allowed the
opportunity to ask any questions about the exeqpriggram that they had to that point and

suggestions were given if it was determined thafprticipant was unintentionally misreporting
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exercise amount. Each participant was also giv&may food recall at baseline (Week 0), Week
5 (mid-point), and Week 10 (end-point) and was dskesubmit it to the PI for evaluation. All
participants were informed of the benefits of altigadiet and dietary recall information was
kept for evaluation. Each participant’s dietaryalewas evaluated using the Nutrient Data
System (NDS; Minneapolis, MN, version 2011), a it analysis software program designed
for research. This software was provided by the NNidrition Assessment Clinic at the
University of Mississippi. Participants were requelsto report intake for consumption on a
typical three day period. Those participants whpmreatypical consumption were asked to
complete an additional 3-day record in order tovalassessment of a more “usual consumption”
pattern. If necessary, participants were askeddetwith one of the researchers for a
verification interview. Specific nutrients of imests that were assessed included but were not
limited to: energy (kcal), protein (g), carbohy@s{g), saturated fat (g), unsaturated fat (g),
polyunsaturated fat (g), trans fat (g), iron (m@glcium (mg), and vitamin D.

Following completion of the 10-week interventigarticipants returned individually to
the lab to have post-testing completed. Post-testgalures mirrored pre-test procedures nearly
exactly to evaluate effect of intervention. Excep$ included the following: Day 1 and Day 2
were combined for post-intervention evaluation (Bawnd Day 7 involved all exercise

procedures as before (Day 3).
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Table 1.1 — Exercise prescription for TIME group

Week Days/Week Time/Day Type Minimum Kcal/Week
1 3-4 30 min Walk 500
2 3-4 30 min Walk 700
3 4-5 30 min Walk 800
4 5 35 min Walk 900
5 5 40 min Walk 1000
6 4-5 40 min Walk/Run: 1100

Alternate 5-min walk
bouts with 5-min run
bouts.

7 4-5 45 min Walk/Run: 1200

Alternate 5-min walk

bouts with 5-min run
bouts.

8 4-5 50 min Walk/Run: 1300

Alternate 5-min walk

bouts with 5-min run
bouts.

9 4-5 55 min Walk/Run: 1500

Alternate 5-min walk

bouts with 5-min run
bouts.

10 4-5 60 min Walk/Run: 1750

Alternate 5-min walk

bouts with 5-min run
bouts.

Table 1.2 — Exercise prescription for DIST group

Week Miles/Week Minimum Kcal/Week
1 5 500
2 7 700
3 8 800
4 9 900
5 10 1000
6 11 1100
7 12 1200
8 13 1300
9 15 1500

10 17.5 1750
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STATISTICS

A one-way ANOVA was used to compare baseline vajhedy mass, body composition,
blood lipids & glucose, RMR, V&max) between groups to evaluate whether the groeps
significantly different for any of the variableslsseline. Additionally, a Brown-Forsythe test
was used to evaluate homogeneity of variance ®twlo groups. An independent t-test was
used to compare overall adherence to exerciselvategen the two intervention styles. A
mixed-factor repeated- measures ANOVA (RM-ANOVA)sassed to compare all other
dependent variables before and after interventiody weight, body composition, blood lipids
& glucose, RMR, V@ max) for within-subjects and between-subjects canmspns. A mixed-
factor RM-ANOVA was also used to compare weeklyaadhce rates to the exercise program. If
interactions occurred, they were followed up witBidak adjustment for multiple pairwise
comparisons

All analyses were conducted using SPSS softwares{®e 20, SPSS, Inc., Chicago, IL).
Statistical significance was defined as a p-legstlthan 0.05 and eta squared was calculated to

determine effect sizes.
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RESULTS

Participant Characteristics Prior to Beginning Ex&se Intervention

The study aimed to recruit at least 24 participamtd was able to initially enroll 20
participants (10 in DIST group, 11 in TIME group)the study. Of those 20, five participants
did not complete the intervention and post-tespiagions of the study and were thus not
included in any analysis. Of those five drop-ootse participant (from DIST group) dropped out
due to sickness unrelated to the study not allowhegn to continue with the program, three
participants dropped out due to previous commitshertich prevented them from fully
investing their time to the program and chose thtérir inclusion with the study (two from
DIST group, one from TIME group), and another gpant moved out-of-state prior to
finishing the program and was unable to returrafoy post-testing (from DIST group). This left
the total number of participants who completedstuely at 15 (9 from TIME group, 6 from
DIST group) and these were the participants thaewkgible for data analysis. Of those nine
participants in the TIME group, six were female amee were male. Of those six participants in
the DIST group, three were female and three weille.ma

Table 1.3 (page 58) shows baseline physical cteisiics of the study sample. There
were no significant differencep ¢ 0.05) in physical characteristics between the gwoups at
baseline (age, height, body mass, body fat pergenfat-mass (FM), fat-free mass (FFM), bone
mineral density). The mean baseline age of thegyaahts (in years) was 23.5 years (23.7 years
for TIME group, 23.3 years for DIST group). The mdxaseline height of the participants was

1.70 m (1.69 m for TIME group, 1.72 m for DIST gp)uThe mean baseline body mass of the
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participants was 94.1 kg (87.5 kg for TIME group3® kg for DIST group). The mean baseline
body fat percentage was 35.9% (34.7% for TIME gr@#8% for DIST group). The mean
baseline FM was 33.6 kg (30.4 kg for TIME group,538g for DIST group). The mean baseline
FFM was 60.4 kg (57.1 kg for TIME group, 65.5 kg RIST group). The mean baseline bone

mineral density (BMD) was 1.30 g/értL.30 g/cri for TIME group, 1.30 g/cfhfor DIST

group).
Table 1.3 -Physical characteristics of participants (baseline)
Variable Group Mean SD Min  Max Gender Mean SD Min  Max
Age (years) TIME 23.7 5.6 20 34 M 24.7 7.2 20 3p
F 23.2 5.4 20 34
DIST 233 4.1 19 31 M 24.0 6.3 19 3]
F 22.7 1.5 21 24
Height (m) TIME 1.69 012 152 19 M 183 0.07 .72 1.90
F 162 005 1.52 1.67
DIST 1.72 0.09 160 1.81 M 180 001 1.79 1B1
F 164 0.05 1.60 1.6p
Body Mass (kg) TIME 87.5 19.2 612 1192 M 109.11.2 97.0 119.2
F 76.7 109 612 884
DIST 103.9 187 714 1269 M 109.8 14.8 100.926.9
F 98.0 234 714 1155
Body fat % TIME 34.7 4.7 258 413 M 31.2 55 &5. 36.7
F 36.4 3.7 323 413
DIST 37.8 7.0 26.1 45.6 M 33.1 7.1 26.1 442
F 42.4 28 406 456
Fat mass (kg) TIME 304 6.9 21.8  40/7 M 34.3 8.225.0  40.7
F 28.5 6.0 218 36.7
DIST 38.5 102 264 51 M 37.0 127 264 510
F 39.9 96 29.0 469
Fat-free TIME 57.1 145 36.3 820 M 74.7 6.3 370. 82.0
mass (kg) F 48.2 6.4 36.3 52.9
DIST 65.4 122 424 759 M 72.8 4.2 68.0 7§59
F 58.1 38 424 685p
Bone TIME 1.30 0.13 116 1.5¢ M 137 0.03 1.35 401]
Mineral F 126 015 1.16 1.54
Density DIST 1.30 1.00 114 145 M 1.30 0.03 1.271.32
(glcn) F 130 0.16 114 14%
* Indicates p < 0.05
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Table 1.4 (page 59) shows baseline fasting blgod panels and blood glucose levels of
the study sample. There were no significant difiees p > 0.05) in blood lipids (TC, LDL,
HDL, TG) or blood glucose between the two groupsaseline. The mean baseline TC level was
169.3 mg/dL (171.9 mg/dL for TIME group, 165.3 migfdr DIST group). The mean baseline
LDL level of the participants was 95.7 mg/dL (98/dL for TIME group, 96.4 mg/dL for
DIST group). The mean baseline HDL level of thetipgrants was 50.4 mg/dL (50.4 mg/dL for
TIME group, 50.3 mg/dL for DIST group). The mearséline TG level was 113.9 mg/dL (127.9
mg/dL for TIME group, 92.8 mg/dL for DIST group)h& mean baseline blood glucose level

was 87.9 mg/dL (84.6 mg/dL for TIME group, 92.8 digfor DIST group).

Table 1.4 -Fasting blood lipid panel & blood glucose level getine)

Variable Group Mean SD Min Max  Gender Mean SD Min Max
Total TIME 171.9 29.5 125.0 2200 M 161.3 347 512 194
Cholesterol F 177.2 28.5 133 220
(mg/dL) DIST 165.3 37.2 108.0 218/0 M 158.7 55.5 108 218

F 172.0 15.6 154 183
LDL TIME 95.3 22.3 62.0 131. M 94.0 28.0 62 114
Cholesterol F 96.0 21.9 79 131
(mg/dL) DIST 96.4 36.5 56.0 138.0 M 97.0 31.4 62 124
F 96.0 31.4 62 124
HDL TIME 50.4 21.2 240 78.0 M 32.0 13.9 24 44
Cholesterol F 59.7 18.3 35 78
(mg/dL) DIST 50.3 17.9 28.0 80.( M 40.0 10.8 28 9 4
F 60.7 19.0 42 80
Triglycerides TIME 127.9 58.6 45.0 203|0 M 180.036.4 138 203
(mg/dL) F 101.8 50.2 45 186
DIST 92.8 41.6 45.0 159.0 M 108.3 58.1 45 1%9
F 77.3 15.6 61 92
Glucose TIME 84.6 8.8 720  97. M 85.3 11.6 72 R
(mg/dL) F 84.2 8.4 74 97
DIST 92.8 7.1 83.0 101.0 M 94.7 5.5 91 141
F 91.0 9.2 83 10
* Indicates p < 0.05 for between groups compariso
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Table 1.5 (page 60) shows baseline estimated RMR/&» max of the study sample.
There were no significant differencgsX 0.05) between the two groups at baseline fbeeit
variable. The mean baseline RMR was 1758.9 kcal{té92.2 kcal/day for TIME group,
1858.8 kcal/day for DIST group). The mean bas&li@ max of the participants was 34.5

mL/kg/min (34.5 mL/kg/min for TIME group, 34.7 mlgkmin for DIST group).

Table 1.5 -Estimated RMR & VO2 max (baseline)

Variable Group Mean SD Min Max  Gender Mean SD Min Max
RMR TIME 1692.2 415.0 889.0 22640 M 2046.7  231.6 1803 2264
(kcal/day) F 1515.0 3755 889 2009

DIST 1858.8 203.2 1514.0 2100{0 M 19453  158.11784 2100
F 1772.3 236.1 1514 197y
VO2 Max TIME 345 6.0 25.0 42.2 M 37.7 44 335 22
(mL/kg/min) F 32.9 6.3 25.0 40.1
DIST 34.7 6.1 27.1 43.0 M 34.2 8.1 27.1 430
F 35.1 5.2 30.1 40.9

* Indicates p < 0.05 for between groups compariso

Adherence to Exercise Program

Table 1.6 (page 61) shows descriptive statistrtaming to the overall adherence to the
separate exercise programs. There was not a sigmifdifference in adherence rates between
groups p = 0.949). The mean overall adherence rate wa®888.33% for TIME group,
90.5% for DIST group). Pertaining to the weekly adimce rate, RM-ANOVA showed that there
was a significant difference in mean weekly adhesaate to the intervention at the following
time points: Week 1 mean adherence for TIME grol®:9%, DIST group = 139.07% (& =
6.283,p = 0.026) and Week 7 mean adherence for TIME groif2.5%, DIST group = 81.33%

(F114=8.706,p = 0.011). There was not shown to be a significiiference in weekly
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adherence rate between groups for all other wablezk 2:p = 0.766; Week 3p = 0.476; Week
4:p=0.916; Week 5 = 0.663; Week 6p = 0.766; Week 8 = 0.252; Week 9 = 0.575;
Week 10:p = 0.593). Table 1.7 (page 62) displays the deseeistatistics for each week by

group and time-point and Figure 1.1 (page 63) digpthis trend data.

Table 1.6 -Overall adherence rates to exercise program

Variable Group Mean SD Min Max Gender Mean SD Min Max
Overall TIME 89.3 34.7 40.7 167.0 M 7.7 32.0 0. 97.8
Adherence F 95.2 37.3 67.1 167.0
Rate (%) DIST 90.5 29.1 40.7 117.4 M 75.0 36.0 0.74 112.4

F 105.9 10.2 98.0 117 .4

* Indicates p < 0.05 for between-groups compariso
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Table 1.7 -Weekly adherence rates to exercise program

Variable Week Group Mean SD Min Max
Adherence 1 TIME 55.9° 58.7 0.0 150.0
Rate (%) DIST 139.1° 69.3 82.0 256.8
Adherence 2 TIME 96.0 59.2 0.0 200.0
Rate (%) DIST 88.5 10.4 76.1 100.0
Adherence 3 TIME 78.6 57.8 0.0 135.0
Rate (%) DIST 99.4 56.5 25.0 190.1
Adherence 4 TIME 84.0 35.2 17.1 143.4
Rate (%) DIST 86.5 52.9 0.0 146.0
Adherence 5 TIME 81.8 44.6 0.0 140.0
Rate (%) DIST 92.1 42.5 40.0 134.2
Adherence 6 TIME 111.5 74.6 0.0 234.3
Rate (%) DIST 91.9 44.9 27.3 132.5
Adherence 7 TIME 132.5° 37.5 75.0 195.0
Rate (%) DIST 81.3% 23.8 54.2 116.2
Adherence 8 TIME 113.6 49.5 25.0 185.0
Rate (%) DIST 87.8 20.8 61.0 106.2
Adherence 9 TIME 78.6 58.3 0.0 179.5
Rate (%) DIST 63.8 34.6 0.0 103.7
Adherence 10 TIME 60.6 51.6 0.0 125.0
Rate (%) DIST 74.3 39.1 0.0 106.5

Different letters indicate significant differenqe< 0.05) for
between-groups comparison.
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Figure 1.1 — Self-reportedAdherenceto Exercise Program Rate Per Week
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Participant PhysicalCharacteristics Following Completion of Exercis¢eltventior

Table 1.8 (page 64hows physical characteristics of the study sargti@wving
completion of the exercise interventi RM-ANOVA did not show evidence of a significily
different value from pre-t@ost or between grou for the following dependent variab: body
fat percentagep(= 0.605), FFMp = 0.322), FM p = 0.410), or BMD jp = 0.284) RM-ANOVA
also showedhat there was not ignificant difference for main effect pre-fmstin mean body

mass following the interventiafp = 0.187) however there was a significant interaction betm
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pre-to-post between groups 5= 6.337 p = 0.0261° = 0.328). Pairwise multiple comparison
procedures were conducted to identify significaffecences in simple effects due to the
existence of a significant interaction; /5= 6.375 p = 0.025,% = 0.329). This significant
interaction is illustrated in Figures 1.2 & 1.3 ¢lgab5) as the DIST group declined in mean body

mass by -4.0 kg while the TIME group increasedrthre@an body mass by 1.1 kg.

Table 1.8 -Physical Characteristics of participants (resultexfercise intervention)
Variable Group Mean SD Min Max
Age (years) TIME Pre 23.7 5.6 20 34
Post 23.8 5.6 20 34
DIST Pre 23.3 4.1 19 31
Post 23.7 4.5 19 32
Height (m) TIME Pre 1.69 0.12 1.52 1.90
Post 1.69 0.12 1.52 1.90
DIST Pre 1.72 0.09 1.60 1.81
Post 1.72 0.09 1.60 1.81
Body Mass (kg) TIME Pre 87.5% 19.2 61.2 119.2
Post 88.6° 22.2 59.8 120.8
DIST Pre 103.9% 18.7 71.4 126.9
Post 99.9 *P 17.9 68.5 122.9
Body fat % TIME Pre 34.7 4.7 25.8 41.3
Post 35.0 3.8 26.9 39.3
DIST Pre 37.8 7.0 26.1 45.6
Post 37.0 6.8 26.1 45.2
FM (kg) TIME Pre 30.4 6.9 21.8 40.7
Post 30.9 7.7 20.9 43.1
DIST Pre 38.5 10.2 26.4 51.0
Post 37.0 10.4 25.1 49.0
FFM (kg) TIME Pre 57.1 145 36.3 82.0
Post 57.8 16.0 38.9 81.8
DIST Pre 65.4 12.2 42.4 75.9
Post 62.8 12.0 40.9 73.9
BMD TIME Pre 1.30 0.13 1.16 1.56
(g/cms) Post 1.30 0.14 1.11 1.54
DIST Pre 1.30 1.00 1.14 1.45
Post 1.28 0.09 1.14 1.42
* Indicates significant change & 0.05) from baseline for
within-groups comparison.
Different letters indicate significant interaatipresent (p < 0.05) for between-groups comparison.
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Figure 1.2 — Body Masgkg) Following Exercise Interventior
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Figure 1.3 — Change in Bodyass (kg) Following Exercise Intervention
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Participant Blood Lipid Panel & Glucose Levels Fnlling Completion of Exercise Intervention
Table 1.9 (page 67) shows fasting blood lipid pamel blood glucose levels of the study
sample following completion of the exercise intertven. RM-ANOVA showed that the
following dependent variables did not show evideoica significant differently value from pre-
to-post or between groups: T@%£ 0.536), LDL =0.771), HDL p = 0.597), or TG(§ =
0.666). RM-ANOVA also showed that there was nagaificant difference for main effect pre-
to-post in mean blood glucose following the interven ( = 0.306), however there was a
significant interaction between pre-to-post betwgerups 13=7.681 p = 0.016,112 =0.371).
Pairwise multiple comparison procedures were coteduio identify significant differences in
simple effects due to the existence of a significateraction; k£ 13= 6.136 p = 0.028y° =
0.321). This significant interaction is illustratedFigures 1.4 & 1.5 (page 68) as the DIST group
declined in mean blood glucose by -10.5 mg/dL wthike TIME group showed an increase in

their mean blood glucose by 4.7 mg/dL.
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Table 1.9 -Fasting blood lipid panel & blood glucose levelgudt of intervention)

Variable Group Mean SD Min Max
TC TIME Pre 171.9 29.5 125 220
(mg/dL) Post 163.3 24.1 141 221
DIST Pre 165.3 37.2 108 218
Post 167.2 42.4 104 229
LDL TIME Pre 95.3 22.3 62 131
(mg/dL) Post 92.1 25.2 45 138
DIST Pre 96.4 36.5 56 138
Post 95.5 27.2 64 137
HDL TIME Pre 50.4 21.2 24 78
(mg/dL) Post 45.3 17.3 23 69
DIST Pre 50.3 17.9 28 80
Post 53.0 24.7 28 99
TG TIME Pre 127.9 58.6 45 203
(mg/dL) Post 124.8 63.2 45 218
DIST Pre 92.8 41.6 45 159
Post 82.8 50.6 47 182
Glucose TIME Pre 84.6° 8.8 72 97
(mg/dL) Post 89.2° 10.5 78 109
DIST Pre 92.8% 7.1 83 101
Post 82.3" 4.0 78 88

* Indicates significant change & 0.05) from baseline for
within-groups comparison.

Different letters indicate significant interactipresent (p < 0.05) for between-groups comparison.
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Figure 1.4 —Blood Glucose (mg/dL) Following Exercise Interventn
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Figure 1.4 — Change irBlood Glucose (mg/dL) Following Exercise Interventin
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Participant Estimated Metabolism Following Compbetiof Exercise Intervention
Table 1.10 (page 69) shows estimated RMR and vé&Xx of the study sample following
completion of the exercise intervention. RM-ANOVAosved that neither of these dependent

variables showed evidence of a significant difftlsemalue from pre-to-post or between groups;

RMR (p = 0.710), VQ max p = 0.127).

Table 1.10 -Estimated RMR & VOmax (result of intervention)

Variable Group Mean SD Min Max

RMR TIME Pre 1692.2 415.0 889 2264
(kcal/day) Post 1828.6 345.2 1417 2333
DIST Pre 1858.8 203.2 1514 2100
Post 1765.7 220.7 1368 1984

VO, Max TIME Pre 34.5 6.0 25.0 42.2

(mL/kg/min) Post 35.2 3.9 26.3 40.2

DIST Pre 34.7 6.1 27.1 43.0

Post 40.4 10.8 30.7 57.1

* Indicates p < 0.05 for within-groups comparison

Different letters indicate significant interaatipresent (p < 0.05) for between-groups comparison.
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DISCUSSION

The current study investigated whether a distdrased exercise prescription of walking
and running may improve risk factors for CVD toraajer degree than a more traditional
method of prescribing walking or running exercigdime. While an attempt was made to
recruit at least 24 participants, only 20 volunéek=ive participants were not able to complete
10-week intervention program. This represents a @88pout rate which is fairly comparable to
drop-out rates reported by other researchers ifaishort-term exercise programs which have
employed self-reports of brisk walking for previbusedentary results. In an 18-week study,
Woolf-May et al. (1999) had a drop-out rate of 28.1n their 16-week study, Coleman et al.
(1999) experienced a drop-out rate of 11%. A 12knetaedy by Murphy, Nevill, Neville, Biddle,
and Hardman (2002) reported a drop-out rate of%42&nother 12-week study reported a drop-
out rate of 29% (Murtagh, Boreham, Nevill, HareM&rphy 2005). Regarding the intended
sample size, with the intended 12 participantsgoeup (24 total), the trial should have had at
least 80% power to detect a decrease in body nid&s% of original body mass as a result of the
exercise intervention at the 0.05 significance lleVkis a priori analysis was conducted using
G*Power 3.1.7 (Dusseldorf, Germany) using RM-ANOW#hin-between interaction. The
observed power was 0.646 for the significant chandmdy weight experienced by the DIST
group. While some implications can be made regarthis data set, based on the sample size

issues it may be difficult to make some conclusiith absolute certainty. However, taking the
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sample size issues into account, it does appetthbalistance-based program led to some
substantial improvements in a few of the risk fextor CVD.

The DIST group saw an improvement in their bodgsnaith an average weight loss of
4.0 kg while the TIME group actually showed an ease in their body mass up 1.1 kg. Figures
1.2 & 1.3 (page 65) illustrates that the differebeéween the baseline body masses of the
groups, though not significant, could have possibisked any significant improvements
experienced by the DIST group as is suggesteddgignificant interaction that was reported.
Regarding body composition measures, a fairly cdest trend emerged with the DIST group
exhibiting a small decline in body fat percentadech led to decreases in both FFW and FW.
The opposite was true of the TIME group showinglémereases in body fat percentage, FFW,
and FW. Being that this was a 10-week intervensiolely employing predominantly moderate-
intensity exercise (with some small amounts of kogs-intensity) alone rather than exercise
plus diet suggests that any improvements experiewdhin this relatively short amount of time
would be minimal. As mentioned previously, morerente weight losses are often the ones who
receive the greater bulk of the attention and awrclaut even a modest weight loss as little as
5% of previous body weight can lead to positivelthdaenefits (Blackburn, 1995; Goldstein,
1992). The DIST group showed a weight loss of aB®# during this 10-week period, which
doesn’t quite reach that previously mentioned 58éshold, but certainly suggests that the
members of this group are well on their way to isgé¢ie improvements in body weight that
would be considered successful as suggested biopseresearch (Blackburn, 1995; Goldstein,
1992). The data in this study would indicate thattembers of this DIST group are trending in

the right direction.
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Blood cholesterol and glucose levels are certaielyendent on day-to-day dietary habits,
but possible small improvements experienced by#rgcipants in the study can potentially be
suggestive of success of the exercise program ksRegarding TC and LDL, there is not
previous evidence to support a short-term exemrggram such as this one producing
substantial changes with those two variables (nest al., 2001). The results of this study for
these two variables supports what has been reppréstbusly showing minimal, if any,
improvements in TC and LDL following a short-terneecise program centered on
predominantly moderate-intensity exercise, regasdtéd body weight changes (Barr, Costill,
Fink, & Thomas, 1991; Durstine et al., 2001; Halp8ilagy, Finucane, Withers, & Hamdorf,
1999; Kiens et al., 1980; Kokkinos, Holland, Namayet al., 1995; Kokkinos, Holland, Pittaras,
et al., 1995; Martin, Haskell, & Wood, 1977; Rans@nblit, & Kark, 1988; Superko, 1991,
Wood, Haskell, Stern, Lewis, & Perry, 1977; Woodlet 1988). Regarding TG levels, both
groups showed small, minimal improvements, sugggshat the exercise program (even
without the mass loss in the case of the TIME gydeg to small improvements (non-
significant) in blood lipid results. Previous lig¢ure has suggested a minimal threshold EE of at
least 1000 — 1200 kcal/week to possibly see anyaugments in TG levels (Durstine et al.,
2001; Huttunen et al., 1979; Kiens et al., 1980npaan et al., 1985; Raz et al., 1988; Wood et
al., 1988; Wynne, Frey, Laubach, & Glueck, 198@n€§idering the low levels of exercise
training that was initially prescribed, it's plabk that the exercise completed was not sufficient
to observe substantial changes (due to overweigtissand low levels of prescribed exercise).
Examination of HDL levels revealed that the TIMBgp actually declined by 5.11 mg/dL and
increased for the DIST group by 2.67 mg/dL. Presiliterature suggests that a minimal

threshold of 1200 — 2200 kcal/week must be reaahedder to experience substantial
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improvements in HDL levels (Blumenthal et al., 19B1rstine et al., 2001; Grandjean, Crouse,
O’Brien, Rohack, & Brown, 1998; Farrell & Barboriak980; Hinkleman & Nieman, 1993;
Huttunen et al., 1979; Lamarche et al., 1992; Maral., 1990; Nieman et al., 1993; Santiago,
Leon, & Serfass, 1995; Stein et al., 1990; Thormdgniran, & Etheridge, 1984). HDL levels

can vary by approximately 1.5 mg/dL day-to-daylse tvould suggest these changes are
accurate measurements of change rather than sfroptyday-to-day variability (Pererira et al.,
2004). While this difference was not considereahidicant, taking the obvious limitations from
sample size and lower levels of exercise in makmelusions into account, it’'s possible that the
DIST group showed an improvement over the TIME grouthis risk factor for CVD.

Main effect changes in blood glucose levels wése masked in the same manner as
body mass changes as described earlier. The DI&ipgmproved their blood glucose by an
average decline of 10.5 mg/dL while the TIME gr@apv an increase in their blood glucose by
an average of 4.7 mg/dL. In a very similar fashimpre-to-post body mass, the significant
interaction present between the two groups illtissr#hat the difference between the baseline
blood glucose of the groups, though not significantild have possibly masked any significant
improvements experienced by the DIST group asustiated in Figures 1.4 & 1.5 (page 68).
This improvement in blood glucose occurring alodgsa loss in body mass would seem to
support previous research which would suggest ttvesdactors tend to coincide with weight
loss programs and overall improvement of risk fesctor CVD (Lindstrom et al., 2003; Sigal,
Kenny, Wasserman, Castaneda-Sceppa, & White, Z0@8nilehto et al., 2001). Therefore, the
loss of weight for the DIST group would also leack@o expect to see an improvement in blood
glucose to occur simultaneously. This would sugtestnot only was the distance-based

program more successful than the time-based progtd@ading to a loss in body mass, but also
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lead to an improvement in blood glucose levels Wiscessential for overall risk for CVD as
well as prevention of Type Il Diabetes Mellitusd8&li et al., 2006).

The changes in RMR were not considered significamdid mirror the changes that
would be expected by one group losing weight amaveing a small decline in RMR (DIST
group) and the other group gaining weight and atihgpa small increase in RMR (TIME
group). Small improvements in \i@Max were experienced by both groups. Neither egeh
improvements were considered significant improves&om baseline VOmax, but is possibly
suggestive of improvement in aerobic capacity aherance to moderate-intensity exercise as a
result of participation in the 10-week exercisegvam. The difference in pre-to-post Y@®ax
for DIST group was an increase of 5.8 mL/kg/min @iddmL/kg/min for the TIME group. This
difference in levels of improvement between theugsy while not significant, could also be
partially explained by the expression of ¥@ax to body mass. If a loss in body mass is
experienced even without an improvement in absa@atebic capacity, relative aerobic capacity
would increase purely as a result in the chandmdy mass. Additionally, V&max was
estimated from measurement from a submaximal agisér than being quantified from a
maximal test. So while there was a greater (thawgtsignificant) increase in aerobic capacity
for the DIST group, it's possible that these greatereases could be tied to the improvement in
body mass that was experienced by the DIST group.

The overall adherence rates were not significadtferent between the two groups with
the DIST group reporting an average of 90.5% wihiee TIME group reported an average of
89.3%. Despite only seeing a significant improvetmeitwo variables for the DIST group (body
mass and blood glucose), this 90.5% adherenceseatas to support the thought process that

significantly improving those two variables requsige strong adherence rate such as this in a
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short-term 10-week period. However, it is somewghaprising for the TIME group in particular
that such a high level of adherence to the progrvasireported while actually seeing the overall
body mass and blood glucose increase. The quastishbe asked, if the TIME group adhered
so well to the program, then why did they gain w&gThe answer may partially be found in
previous work by Williams (2012a; 2012b). Williameported that estimated EE was between 32
— 43% greater when calculated from time comparetisiance; suggesting that EE estimations
based on time are much more likely to overestiri&ehan EE based on distance (Williams,
2012a; Williams, 2012b). The data also suggestatviialking distance led to a much greater
reduction in the odds ratio than walking time foe bccurrence of unhealthy markers of obesity
such as overweight status and abdominal obesitlli@iis, 2012a; Williams, 2012b). If the self-
reported exercise for the TIME group in this stiglgloser to around 47 — 57% as the research
by Williams (2012a; 2012b) would suggest, this mastially explain why the TIME group saw
minimal, if any, improvements in overall risk facteduction and actually gained weight as a
result of the intervention. The exercise programs designed to gradually increase weekly
accumulated exercise by a previously sedentaryihail into a moderate-intensity exercise
program. If the TIME group participants participéia closer to half of the program as
Williams’ (2012a; 2012b) research suggests, they nod have performed enough exercise to
really lead to any substantial changes in theirylmamposition or other related CVD risk
factors.

As it relates to TG levels, considering the minih@00 — 1200 kcal/week threshold
mentioned earlier, this amount wasn’t even presdrimntil at least week 5 and misreported
adherence rates could play a role here as wehelTIME group’s self-reported exercise is

actually on average 40% lower as Williams (20124;2b) would suggest, the members of this
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group would have on average only exceeded the mlrii@00 kcal/week threshold once (Week
7) and would have never once come close to readriegceeding 1200 kcal/week. The DIST
group, based on their reported adherence, woutdwé reached the 1000 kcal/week level until
Week 6 and would have barely exceeded this levélaek 8 but only exceeded 1200 kcal/week
once (Week 10). Considering the larger, thoughsigtificant, decrease in TG for the DIST
group (10.0 mg/dL vs. 3.11 mg/dL for TIME groug)istwould seemingly support the notion
that a greater level of exercise was performedhbygroup. The lack of a significant result for
this variable would seem to support previous reteéddurstine et al., 2001; Huttunen et al.,
1979; Kiens et al., 1980; Lampman et al., 1985; &aa., 1988; Wood et al., 1988; Wynne,
Frey, Laubach, & Glueck, 1980). A similar approaehn be taken with the non-significant
changes in HDL levels. The previously mentioned0l2@200 kcal/week threshold was hardly,
if ever, reached and the lack of significant firginn this variable would seem to support
previous research (Blumenthal et al., 1991; Dueséinal., 2001; Grandjean et al., 1998; Farrell
& Barboriak, 1980; Hinkleman & Nieman, 1993; Hut&imet al., 1979; Lamarche et al., 1992;
Matrti et al., 1990; Nieman et al., 1993; Santiagalg 1995; Stein et al., 1990; Thomas et al.,
1984).

To the best of the author’s knowledge, the presery is the first to directly compare a
distance-based vs. a time-based exercise prognawafking and running for improvement of
risk factors of CVD. The results of the particusémdy would suggest that a distance-based
exercise prescription of walking or running shoptdvide a clinician or researcher with a closer
estimation of overall EE and resultant weight lasd reduction of particular risk factors for
CVD. The sample sizes achieved with this particatady are lower than what was intended but

being that this study is a novel design, futureaesh should attempt to recruit a larger sample
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size carried out to a longer duration, allowingweekly prescribed EE to be increased to see if
the same trends hold true that have been suggedtied study. Also, inclusion of another
measure of physical activity such as accelerometeralong with the GPS app that was used by

the participants may provide a better overall assest of adherence to the program.
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CHAPTER IV
MANUSCRIPT 2

EVALUATION OF THE ACCURACY OF A PREVIOUSLY PUBLISHE EQUATION TO
PREDICT ENERGY EXPENDITURE PER UNIT DISTANCE FOLLOWG WEIGHT LOSS
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INTRODUCTION

The act of walking or running is the body’s meahpropelling itself forward in order to
move the body to its intended location. Locomotdthe body, regardless of whether the
person is walking or running, involves the atterpa coordinated progression of the body
through space in the most efficient way possibée limits overall energy expenditure (EE)
(Waters & Mulroy, 1999). Walking is one of the masmmonly performed exercises in not
only weight loss interventions but also in exerd@ethose attempting to live a healthy lifestyle.
The ability to correctly estimate EE is an impottpart of any weight loss or weight
maintenance program (Browning, Baker, Herron, &H{r2006; Williams, 2012).
EE will be dependent on the type of exercise paréat. Loftin, Waddell, Robinson, & Owens
(2010) suggested that when comparing the EE per ohibverweight walkers, normal weight
walkers, and marathon runners, groups were noifsigntly different from one other. Results
showed that as body mass increased, EE per mid) (kcreased but EE was not significantly
different if the mile was walked or run (Loftin &, 2010). In the published regression equation
for predicting EE to walk or run a mile, it wastsththat 59.1% of the variance was due to body
mass with gender accounting for another 4.1% (hadtial., 2010). This data was supported by
Morris et al. (2014) but was also suggested thdihén research needs to be conducted to
confirm validation of the published equation by tioft al. (2010). These reports of walking
and running the same distance and having significdifferent EE contrast with the previous
theories and data presented by Kram & Taylor (1988)he previously mentioned regression

equation by Loftin et al. (2010) and support by ket al. (2014) suggests, simply using a
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person’s body weight and gender can provide aatéinior researcher with the tools needed for
providing an exercise prescription focused on distato walk or run.

During gait, one lower extremity provides supportthe rest of the body while the other
lower extremity advances the body forward. Dumogmal walking, body weight is transferred
when both feet are in contact with the ground dydouble limb support. Gait is a series of
repeating double limb support, swing leg advancer@ring opposite single limb support), and
then double limb support again. The support limbrdugait must be constantly maintaining
upright stability of the body while attempting tommize energetic cost. One of the mechanical
responsibilities of the leg and hip musculatur®ipropel the body forward by generating a
horizontal propulsive force (Gottschall & Kram, Z)0Generally, it has been reported that this
need to generate horizontal propulsion resultbouahalf of the metabolic cost related to
walking (Gottschall & Kram, 2003). For runninghias been reported that generating horizontal
propulsive force makes up about a third the regquizE to run (Chang & Kram, 1999).
Compared to walking, the body must generate atargical propulsive force in response to
the greater ground reaction force (GRF) experiémltging running to overcome the friction
and braking involved with initial contact (Gottstih& Kram, 2003). This should result in
greater muscular force production and thereforeabwdic cost (Gottschall & Kram, 2003). Also,
towards the completion of the swing phase of d¢laét,hamstring musculature becomes more
active than previously to prepare for initial caritaf the heel by slowing the forward
progression of the swing leg (Waters & Mulroy, 199ehe knee flexes in an attempt to provide
the base to absorb some of the GRF experienceduaeldgd. During running, the degree of
flexion tends to increase as a result of increasede length as well as providing the base for

absorption of the GRF (Gottschall & Kram, 2003).
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Establishing a caloric prediction equation to maceurately estimate EE is an important
goal. In a recent study examining self-reportethdises by a cross-section of walkers, it was
suggested that self-reported distance may be algotiide a more accurate and reliable method
for calculating EE compared to self-reported tiMmélljams, 2012). Using self-reported time for
a walking or running prescription is dependent nowing the pace that the person decides to
walk/run which affects intensity. Williams (2013ported that estimated EE was 32% greater
for women and 37% greater for men when calculataa time compared to distance;
suggesting that EE estimations based on time aokh more likely to overestimate EE than EE
based on distance. If a clinician or researchercedeulate EE without having to use intensity
estimations for the calculation, the current reseauggests that would seem to be a much more
repeatable and reliable method for estimating akxpenditure.

Regarding pace, there tends to be a speed whichleagsto a decision by the person
whether it is more mechanically efficient to walkran. It has been reported that at a speed of
approximately 3.7 mph, this decision to walk or typically must be made (Waters & Mulroy,
1999). In their research on a number of differgpes of animals, Heglund & Taylor (1988)
reported that the speeds that an animal must ttam$iom a trot to a gallop are strongly related
to body size. However, it was concluded that theatike increases in stride frequency and speed
of locomotion was fairly constant over the spatheflarge group of animals which varied
greatly in body size (Heglund & Taylor, 1988). Téiere, if taking this information into
consideration as it may relate to humans, it cheldeasonably assumed that as a person’s body
size or frame increases, their stride frequencysgeed of preferred pace should mirror the
relative increase in size. So while 3.7 mph maw bgpical transition pace for most people, there

may be some variation as it relates to body sizk smaller body sizes having to make the
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decision at a slower speed while larger body siaag be able to make the decision at a faster
speed. A speed at or below 3.7 mph tends to faadkimg for metabolic efficiency while speeds
at or above 4.9 mph tend to favor running (Gon€élimenez Filho, Carraro, Montebelo, &
Cesar, 2011). A transition speed can fall anywheteveen 3.7 to 4.4 mph (Gonelli et al., 2011).
When walking or running around the transition sp¢leere have been reports that running does
not elicit a significantly higher EE per unit distae than walking (Monteiro & de Araujo, 2009;
Verlengia et al., 2012). Creatine kinase levelsi¢vlivould suggest an increase in intensity)
were also not reported to be significantly highéile/running at the transition speed compared
to walking (Verlengia et al., 2012). Thereforasitery important to take preferred pace (or
speed) of walking or running in any attempts aedwatning EE at paces which a participant is
comfortable and successful performing at.

For the most part, research comparing walkingugeranning the same distance has
reported that running produces the greater EE wberpleting the same distance as walking. A
number of studies have supported this viewpoing(Bbani & Singh, 1985; Cesar et al., 2013;
Fellingham, Roundy, Fisher, & Bryce, 1978; Gonellal., 2011; Hall, Figueroa, Fernhall, &
Kanaley, 2004; Howley & Glover, 1974; Verlengiaaét 2012; Wilkin, Cheryl, & Haddock,
2012). Some have reported gender differences eitbmwunning with males showing greater
EE per unit distance than females (Bhambani & Siagl85; Hall et al., 2004; Loftin et al.,
2010). When only referring to walking, for the mepstt it has not reported to have a
significantly different EE per unit distance betwegenders (Bhambani & Singh, 1985; Loftin et
al., 2010; Morris et al., 2014) while others hagparted a significant difference mirroring
running (Hall et al., 2004). When the EE per umtahce was compared against amount of fat-

free mass (FFM), any significant differences thasted between genders disappeared (Hall et
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al., 2004; Loftin et al., 2010; Morris et al., 2Q1%his could be due to females generally as a
whole having a higher portion of body mass thah&le up of fat mass (FM), and therefore are
carrying relatively more extra weight (Hall et £Q04).

As it relates to exercise for overweight or obespypations, it is important for exercise
prescription purposes to determine to what effgcess body weight influences overall EE.
Despite significant differences in body weight dadly composition, some recent research has
reported a lack of significant difference amongmalweight walkers, overweight walkers, and
distance runners when purely assessing EE ovedireedalistance such as kcal/mile (Loftin et
al., 2010; Morris et al., 2014). This data is conapée to findings which reported assessing gross
EE between normal weight and overweight individwalsr an absolute distance or time
(Browning et al., 2006; Loftin et al., 2010; Wellegrbes, Statt, Barnard, & Amatruda, 1992). It
has been suggested by some that when only evajuhtrgross caloric expenditure to walk or
run one mile, caloric expenditure could be simildwether walking or running (Browning et al.,
2006; Loftin et al., 2010; Morris et al., 2014; edt al., 1992). This is a stark difference to
what has been reported previously when considerwghin-subject design (Bhambani &
Singh, 1985; Cesar et al., 2013; Fellingham etl&I78; Gonelli et al., 2011; Hall et al., 2004;
Howley & Glover, 1974; Verlengia et al., 2012; Willet al., 2012). Echoing previously
reported data, when the EE per defined distance a@npared against the participant’'s FFM,
any significant differences in EE disappeafBdowning et al., 2006; Loftin et al., 2010; Morris
et al., 2014, Treuth, Figueroa-Colon, Hunter, WieindButte, & Goran, 1998)If it were true
that the EE over a defined measureable distandeasia mile were not substantially different,
an individual beginning an exercise program wowdesd similar kcal either running or

walking for a given distance (Morris et al., 2014hnecessary increases in pain or discomfort
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could lead to decreases in adherence to exercistading to complete what has been prescribed
to them (Ekkekakis & Lind, 2006). Loading the bosigh additional weight should increase the
overall EE in a manner relative to how much exteagiit is considered inactive (Waters &
Mulroy, 1999).

Browning et al. (2006) stated that part of themmtelividual difference in EE could be
accounted for by differences in fat mass; thoughetkact location of adipose tissue was not
found to be a significant factor. Browning et @006) also reported that the net metabolic cost
of walking for obese walkers was about 10% greag¢eikg of body weight than the normal
weight group. Body weight and gender are variatilasare very easily measured by a clinician
or researcher. With regards to exercise prescriptiot only is it important to consider changes
that may need to be made to duration, intensityye of exercise but also the clinician or
researcher must keep track of what effect theviesght is having on EE. Leibel, Rosenbaum,
and Hirsch (1995) reported that forced weight gdith0% of original body weight from initial
body weight led to an increase in total 24-hourieBoth those who had previously been
considered obese and those that had not. A foresaghivioss of 10% of original body weight
from initial body weight led to a decrease in t@athour EE for both groups as well (Leibel et
al., 1995). This data illustrates the effect thdissantial fluctuations in body weight can have on
the total EE of a person throughout the day as agelWhen performing exercise. It was reported
by Foster et al. (1995) that the EE during walkivess reduced by a much greater amount than
the degree to be expected by the loss in weightasdnot proportional to degree of weight loss.
Ohrstom, Hedenbro, & Ekelund (2001) employed aisally imposed weight loss through
vertical banded gastroplasty (also known as storstaghling) and had opposite results as Foster

et al. (1995). However, Ohrstom et al. (2001) babkeit EE determinations from a comfortable

91



walking speed and suggested that the increase th&Eeported at the comfortable walking
speed could potentially be due to the significaotease in comfortable walking speed and
therefore leading to more actual work being perfedrthan before weight loss. This change in
preferred pace would play a substantial role imrtBE calculations so this will be an important
point to consider when re-evaluating EE calculation

If a researcher or clinician can make exerciseqoigsons or recommendations based
upon an easily measurable exercise mode such &gmgalk running distance, then perhaps
some of the guesswork related to intensity andtdur&an be limited. Recent research suggests
that simply measuring and reporting distance waltkeidn may provide a much more reliable
method for evaluating EE (Loftin et al., 2010; Waths, 2012). As previously stated, the
equation published by Loftin et al. (2010) and supgd by Morris et al. (2014) could potentially
provide a useful prediction of EE over a definestalice which in this case is a mile. An
important evaluation for further validation of taguation would be to determine if the equation
(which includes body weight and gender as factoag)still accurately predict EE per mile
following weight loss. The purpose of this studysvia compare EE for walking & running for
pre- and post-intervention as well as to compagenkasured EE values to the predicted EE

values derived from the Loftin et al. (2010) eqoati
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MATERIALS AND METHODS

Participant Recruitment

As part of a larger study, an attempt was madeduuit 18 participants (9 per group)
from the University of Mississippi and Oxford, M8ramunities. The desired participants were
sedentary adults between the ages of 18 — 44 (jraaldsl8 — 54 (females). The participants
were assigned to the two treatment groups in ateodralance design to attempt to limit any
unintended substantial differences in gender anubéecapacity between the groups at baseline.
One group was prescribed an aerobic exercise regmased on an accumulated walking time
per week (TIME) and another group was prescribedeaiabic exercise regimen based on an
accumulated walking distance (DIST) per week. Thgsial Activity Readiness Questionnaire
(PAR-Q) (Thomas, Reading, & Shephard, 1992) wad dseing pre-screening in order to
screen for any potential contraindications to eiserd?articipants completed a 7-day physical
activity questionnaire to determine physical atyigtatus (Sallis, Haskell, & Wood, 1985). Self-
reported height and weight was also obtained poi@rrival for calculating BMI for
appropriateness of potential participants. Potep#dicipant recruitment was aimed at
recruiting an overweight but otherwise healthy agobulation. A participant was considered
for the study if they were considered overweightdiherwise healthy as determined by answers
to the PAR-Q. Participants with a BMI greater 12800 kg/nf were initially considered for
inclusion in the study, but in order to be selediedy fat percentage was the final determinant

and would override BMI if necessary. Each partioifmbody composition was evaluated using
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dual energy x-ray absorptiometry (DXA) as measimgd Hologic Delphi, QDR series
(Bedford, MA) apparatus and height and body mase weasured by standard scales upon
arrival. Body fat percentage ranges for considenaith the study were determined using
previously published recommendations based on gemidktage (ACSM, 2010). Overweight but
otherwise healthy males were considered if thedlytfat percentage was greater than 22% and
overweight but otherwise healthy females were aersd if their body fat percentage was

greater than 32% (ACSM, 2010).

Pre-Intervention Procedures

Following inclusion in the study, baseline testingolved a number of exercise tests and
evaluations. Indirect calorimetry was employed ®asure EE during treadmill walking using
the ParvoMedics TrueOne 2400 measurement systeforeBany metabolic testing was
conducted, the system was calibrated against sthigdases (9= 16.0%, CQ=4.0%). The
approved participants were evaluated by walking ecreadmill at their preferred pace. This
speed was determined by evaluating their pace Gdimed 70 feet trials on an indoor track.
Participants were timed over the middle 50 feetrdpeach trial and preferred pace was
determined as the mean pace traveled over thasa$ih a manner previously described
(Browning & Kram, 2005; Loftin et al., 2010; Morret al., 2014). Once on the treadmill,
participants stood for 5 minutes to assess staratimgulatory rest. Then after a brief warm-up,
participants walked a one-mile distance at thesfgared pace. This kcal/mile measurement was
evaluated against the kcal/mile that was prediatadg the equation published by Loftin et al.
(2010). Immediately following completion of the engle walk, participants stood quietly on the

treadmill for an additional period to assess expess-exercise oxygen consumption (EPOC).
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This EPOC period lasted for five minutes whichdgery participant was more than long

enough for the participant to return to resting,\& measured during standing ambulatory rest.

Exercise Intervention

When the intervention was ready to begin, the prynmmavestigator (PI) assigned the
participant to one of the two groups: TIME or DIS3ing a counterbalance design mentioned
previously. The Pl informed the participant of theaseline testing results and where it related to
population norms. The PI then outlined and disalisise exercise each participant needed to
perform each day or week. Participants were infaraigout the difference between daily
physical activity (such as walking from one classmnother) and the planned exercise program
to be followed and reported. All participants warstructed to correspond with the Pl through
use of a Qualtrics online survey to give a weeklf-geport update on the exercise that had been
performed that week. The Pl requested that paantgrefrain from other strenuous exercise and
resistance training during the span of the intetiearand to try to stick to the prescribed
exercise as closely as they can. Each participastalso asked to report weekly exercise as
honest and truthfully as possible and to not puefyosver or underestimate time or distance.
Each participant kept a weekly journal logging #meount of walking and running done each
bout.

Intervention styles are presented in Tables 22LZ&(page 97). These styles were
different in their prescription style but were intked to have a similar weekly caloric
expenditure, regardless of group placement. Inteéime was to be aimed at eliciting a weight
loss of at least 5% of starting body mass anddaste10 weeks which exceeded the minimum

intervention length for a physical activity programploying self-report data as outlined in a
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review by Bravata et al. (2007). Only those papcits that completed the intervention and were
able to return for post-testing data collectionavieicluded in the analysis. Since the participants
were considered previously sedentary, a low lefekercise was needed to be initially
prescribed and steadily increased as the partitsdjusted.

Following completion of the 10-week interventiomyrficipants returned individually to
the lab to have post-testing completed. Post-testgalures mirrored pre-test procedures nearly
exactly to evaluate effect of intervention with thetable exception that the participant returned
a day later following the first post-testing sessio complete a 5 minute run at their preferred
run pace. Their preferred run pace was determiasddon their self-selected pace to complete
a jog at a leisurely pace around a 200 meter inttack. All caloric data was then corrected to a

one-mile distance to estimate their EE when runoimgrmile.
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Table 2.1 — Exercise prescription for TIME group

Week Days/Week Time/Day Type Minimum Kcal/Week
1 3-4 30 min Walk 500
2 3-4 30 min Walk 700
3 4-5 30 min Walk 800
4 5 35 min Walk 900
5 5 40 min Walk 1000
6 4-5 40 min Walk/Run: 1100

Alternate 5-min walk
bouts with 5-min run
bouts.

7 4-5 45 min Walk/Run: 1200

Alternate 5-min walk

bouts with 5-min run
bouts.

8 4-5 50 min Walk/Run: 1300

Alternate 5-min walk

bouts with 5-min run
bouts.

9 4-5 55 min Walk/Run: 1500

Alternate 5-min walk

bouts with 5-min run
bouts.

10 4-5 60 min Walk/Run: 1750

Alternate 5-min walk

bouts with 5-min run
bouts.

Table 2.2 — Exercise prescription for DIST group

Week Miles/Week Minimum Kcal/Week
1 5 500
2 7 700
3 8 800
4 9 900
5 10 1000
6 11 1100
7 12 1200
8 13 1300
9 15 1500
10 175 1750
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STATISTICS

A within-subjects repeated- measures ANOVA (RM-AN®Wvas used to compare the
measured kcal/mile for the one-mile walk (pre-tgst¢dicted kcal/mile for the one-mile walk
(pre-test), measured kcal/mile for the one-milekwpbst-test), measured kcal/mile for the one-
mile run (post-test), and the predicted kcal/mplest-test). All kcal/mile predictions were
estimated using the equation published by Loftiale2010). A within-subjects RM-ANOVA
was used to compare the EPOC values for the pretesmile walk, post-test one-mile walk,
and the post-test one-mile run. All analyses werelacted using SPSS software (Version 20,
SPSS, Inc., Chicago, IL). Statistical significans defined as prlevel less than 0.05 and eta

squared was calculated to determine effect sizes.
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RESULTS

Participant Characteristics

The study aimed to recruit at least 24 participamtd was able to initially enroll 21
participants (10 in DIST group, 11 in TIME group)the study. Of those 21, seven participants
did not complete the intervention and post-tespiagions of the study and were thus not
included in any analysis. Of those seven drop-dhteg participants dropped out due to sickness
or injury unrelated to the study not allowing themtontinue with the program (one from DIST
group, two from TIME group), three participants plped out due to previous commitments
which prevented them from fully investing their &rto the program and chose to end their
inclusion with the study (two from DIST group, oinem TIME group), and another participant
moved out-of-state prior to finishing the progrand avas unable to return for any post-testing
(from DIST group). This left the total number ofrfieipants who completed the study at 14 (8
from TIME group, 6 from DIST group) and these wtre participants that were eligible for data
analysis. Of those eight participants in the TIMBup, six were female and two were male. Of
those six participants in the DIST group, threeexfemale and three were male. As mentioned
previously, the total sample size will be consideraher than by group placement. Therefore,
the total sample size who was considered for etialuavas 14 participants (9 females, 5 males).

Table 2.3 (page 100) shows physical charactesisfithe total study sample at baseline

and following exercise intervention. As noted irblea2.3 (page 100), body composition
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parameters including body mass, body fat and & fnass did not change following the 10

week exercise intervention.

Table 2.3 -Physical characteristics of participants (basel&a@ost-intervention)
Variable Mean SD Min Max
Age (years) Pre 23.5 4.9 19 34
Post 23.8 5.6 20 34
Height (m) Pre 1.70 0.11 152 1.90
Post 1.70 0.11 1.52 1.90
Body Mass (kg) Pre 92.8 20.3 61.2 126.9
Post 93.1 20.7 59.8 122.9
Body fat % Pre 35.9 59 25.8 45.6
Post 35.8 5.1 26.1 45.2
Fat mass (kg) Pre 33.1 9.1 21.8 51.0
Post 33.3 9.1 20.9 49.0
Fat-free Pre 59.7 14.1 36.3 82.0
mass (kg) Post 59.8 14.3 38.9 81.8
* Indicates significant change & 0.05) from
baseline .

Table 2.4 (page 101) shows preferred walk paceselin@ & post-intervention),
preferred run pace, predicted EE using the Loftial.e(2010) equation (baseline & post-
intervention), measured EE for both walk and russgms. RM-ANOVA showed that measured
walk EE at both baseline and post-exercise oneval& at preferred pace was not significantly
different from predicted EE using the Loftin et @010) equation (Pre-test measured vs. Pre-test
predictedp = 0.913; Post-test measured vs. Post-test predigte1.0). However, RM-ANOVA
did indicate that measured run EE was significadifierent from predicted EE4l = 23.627

< 0.0005n% = 0.682) at post-intervention as well as from rneas walk EE at the same time-
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point B, g = 22.821 p = 0.002,3° = 0.919). Figure 2.1 (page 102) displays the Ele/dta for

each condition.

Table 2.4- Exercise pace & caloric expenditure per mile (basek post-
intervention)
Variable Mean SD Min Max
Preferred Walk Pace Pre 3.18 0.36 2.70 3.70
(mph) Post 3.08 0.32 2.60 3.60
Preferred Run Pace Post 5.13 0.52 4.40 6.0
(mph)
Predicted EE Pre 112.5% 18.0 84.0 137.7
(kcal/mile) Post 113.8% 17.9 83.1 140.5
Measured Walk EE Pre 117.8% 21.9 78.0 161.0
(kcal/mile) Post 111.9% 24.8 73.0 148.0
Measured Run EE Post 136.5b 26.9 93.6 192.4
(kcal/mile)
* Different letters indicate p < 0.05.
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Figure 2.1 - EE/mile per kg of Body Mass
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Table 2.5 (page 103) shows EPOC data following eathe preferred one-mile walks
(baseline & post-intervention) and the preferred RM-ANOVA showed that there was not a
significant difference in EPOC for the PreferredIM&t both time-pointsg = 0.599). However,
RM-ANOVA did indicate that Run EPOC was significlgrgreater than both Walk EPOC
values F10= 45.881 p < 0.00055% = 0.807). The mean Walk EPOC (Pre) was 1.09 Lnthan

Walk EPOC (Post) was 0.93 L, and the mean Run EfR0&t) was 2.81 L.
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Table 2.5 -EPOC values following one-mile walk or run (basel& post-intervention)

Variable Mean SD Min Max

EPOC (L) Walk (Pre)  1.09% 0.42 0.34 1.74
Walk (Post) ~ 0.93% 0.42 0.17 1.73
Run (Post)  2.81° 1.00 1.71 4.92

Different letters indicate significant difference
(p < 0.05) for within-subject comparison.
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DISCUSSION

The current study attempted to evaluate whetlsggraficant weight loss as the result of
an exercise program would lead to a significarfedénce in EE per mile walked or run. In
addition, the study attempted to evaluate the ptafility of the Loftin et al. (2010) equation to
accurately estimate EE prior to and following ex@antervention for weight loss. Overall, the
participants who completed the study did not losgght as a group. A number of participants
lost weight but there were also participants whogweight to offset the other participants’
loss, showing the overall mean body mass to agtuadtease by 0.3 kg. This change in mass
was not considered a significant change from basalo the evaluations can essentially be
considered to be measured at a similar body masacattime-point overall. While an attempt
was made to recruit at least 24 participants, @dlyvere able to be recruited and brought into
the laboratory with one of those not even starting of the exercise programs at all. Of those 20
who began, 5 ended up dropping out at some poimgithe 10-week intervention and not
returning for post-intervention data collectionig hepresents a 25% dropout rate which is fairly
comparable to drop-out rates reported by othemarekers in similar short-term exercise
programs which have employed self-reports of brakking for previously sedentary results. In
an 18-week study, Woolf-May et al. (1999) had geoat rate of 29.1%. In their 16-week study,
Coleman et al. (1999) experienced a drop-out ra1d %. A 12-week study by Murphy, Neuvill,
Neville, Biddle, and Hardman (2002) reported a doaprate of 42.9%. Another 12-week study

reported a drop-out rate of 29% (Murtagh, Borehidavill, Hare, & Murphy 2005). Regarding
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the intended sample size, with the intended 24qyaants total, the trial should have had at least
80% power to detect a decrease in body mass offs¥ginal body mass as a result of the
exercise intervention at the 0.05 significance lleVkis a priori analysis was conducted using
G*Power 3.1.7 (Dusseldorf, Germany) using RM-ANOW#hin-between interaction.
Considering the within-subject evaluation, the & mile walked pre-intervention was
not significantly different from the EE per mile lked post-intervention. Based on the
previously mentioned lack of change in body masstleer body composition measures, the
results were expected. The EE per mile ran wasfgigntly greater than both EE per mile
walked pre- and post-intervention. This within-®dbjdifference in EE per unit distance when
walking or running supports the previously repontesearch (Bhambani & Singh, 1985; Cesar et
al., 2013; Fellingham et al., 1978; Gonelli et 2011; Gottschall & Kram, 2003; Hall et al.,
2004; Howley & Glover, 1974; Verlengia et al., 20¥2ilkin et al., 2012). This would also
seemingly go against the suggestions that were imadéhers (Browning et al., 2006; Loftin et
al., 2010; Morris et al., 2014; Welle et al., 1992pwever, it must be considered that in the case
of Loftin et al. (2010) and Morris et al. (2014)etr results and suggestions were the product of
a between-subjects design employing both normajhteind overweight adults. The difference
between the walking EE and running EE was not gearhigh as has been previously
suggested. Gottschall and Kram (2003) indicatetdrtiraning EE should be about 50% higher
than walking EE. Previously, Chang and Kram (198f)gested that running EE should be
about 33% higher than walking EE. In the curreatigt running EE was underestimated by
17.5%. The lower values noted may be due to thetliat the Loftin et al. (2010) study included
predicting EE across a marathon run group, a nowaaght and an overweight walking group.

All of the participants walked or ran at their gne€d pace. Supporting the differences that were
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experienced with the within-subject design, the ER@s significantly greater for the one-mile
run than for both one-mile walks.

The aim of the proposition by Loftin et al. (20E3)d Morris et al. (2014) was not to
challenge the widely held belief that running sldoglicit greater gains physiologically than
walking, but instead by providing a scenario in efhoverweight or obese individuals who are
attempting to alter their sedentary lifestyle caa snprovements from an alternative exercise
regimen that includes more manageable or tolerablgerate-intensity exercise (Gordon-Larsen
et al., 2009). Considering evaluation of the Lo#tral. (2010) equation, no significant
differences were seen for the predicted EE/miléfiih the pre-intervention one-mile walk and
the post-intervention one-mile walk. This would ignfhat the Loftin et al. (2010) equation is
fairly accurate in its predictive ability for watkg one-mile. However, the predicted EE/mile was
significantly different than the EE/mile measuredthe one-mile run. Again, this is not
altogether surprising given the widely held belledt running is more costly metabolically than
walking, but goes against the suggestions madeoltynLet al. (2010) and Morris et al. (2014).
Considering that the equation was developed withtlain-subjects design with a wide array of
body masses with some of the participant’s EE bewrsjuated through walking and others
running, it shouldn’t be surprising that a betwaeijects design would find the equation to be
unsuccessful in predicting EE when running one-mfileo, the Loftin et al. (2010) equation was
developed with a participant population which imt#d normal weight runners but not with
overweight runners, and as Figure 2.1 (page 1QB}iates, as body mass increases so does EE
regardless of overweight or normal weight statuss Ts a similar to the suggestions made by

Loftin et al. (2010) and Morris et al. (2014).
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The significant difference in walking EE and rumgpiEE per unit distance in addition to
the inability of the Loftin et al. (2010) equatitmaccurately predict running EE would seem to
suggest that the equation may need to be recoesideits suggestion for use for prediction of
walking or running one-mile distance. The curr@atlg supports the Loftin et al. (2010)
equation in its ability to accurately predict waliEE, but perhaps a re-evaluation is necessary
as it pertains to running EE. The original equati@s evaluated with a between-subjects design
employing normal weight walkers, normal weight rars) and overweight walkers. Morris et al.
(2014) in its attempt to cross-validate the equmtiollowed the same protoc@onsequently,
developing an equation exclusively for running wlbst probably reduce the predictive error
noted in the current within group design. Futuigesech should perhaps attempt to develop an
equation that employs a between-subjects desiginich each participant across a wide range
of body masses from both normal weight and overiatgagpulations is allowed both to walk

and run one-mile.

107



LIST OF REFERENCES

108



REFERENCES

American College of Sports Medicine. (2018LSM’s Guidelines for Exercise Testing and
Prescription, 8th Editiorfpp. 6-64). Philadelphia, PA: Wolters Kluwer/Lippbtt
Williams & Wilkins.

Bhambani, Y. & Singh, M. (1985). Metabolic and ammetographic analysis of walking and
running in men and womemNedicine & Science in Sports & Exercise, 17(31-137.

Bravata, D. M., Smith-Spangler, C., Sundaram, \fen@er, A.L., Lin, N., Lewis, R., ... Sirard,
J.R. (2007). Using pedometers to increase phyadatality and improve health: A
systematic reviewdournal of the American Medical Association, 298(2296-2304.

Browning, R. C., Baker, E. A., Herron, J. A., & KmnaR. (2006). Effects of obesity and sex on
the energetic cost and preferred speed of walkiogrnal of Applied Physiology 00,
390- 398.

Browning, R. & Kram, R. (2005). Energetic cost qmdferred speed of walking in obese vs.
normal weight womerObesity Research, 1891-899.

Cesar, M. C., Sindorf, M. A. G., Silva, L. A., GdineP. R. G., Pellegrinotti, I. L., Verlengia, R.,
Montebelo, M. I. L., & Manchado-Gobatto, F. B. (3)1Comparison of the acute
cardiopulmonary responses of trained young meninglir running the same distance at
different speeds on a treadmiburnal of Exercise Physiology, 16(&%-91.

Chang, Y.—H. & Kram, R. (1999). Metabolic cost ehgrating horizontal forces during human
running.Journal of Applied Physiology, 86657-1662.

Coleman, K. J., Raynor, H. R., Mueller, D. M., CerR. J., Dorn, J. M., & Epstein, L. H.
(1999). Providing sedentary adults with choicesnieeting their walking goals.
Preventative Medicine, 28,10-519.

Fellingham, G. W., Roundy, E. S., Fisher, A. GB&ce. G. R. (1978). Caloric cost of walking
and runningMedicine & Science in Sports & Exercise, 10(32-136.

Foster, G. D., Wadden, T. A., Kendrick, Z. V., lzedi, K. A., Lander, D. P., & Conill, A. M.
(1995). The energy cost of walking before and afignificant weight lossMedicine &
Science in Sports & Exercise, 27(83%3-894.

Gonelli, P. R. G., Gimenez Filho, E., Carraro,Rontebelo, M. I. D. L., & Castro, M. (2011).
Comparison of cardiopulmonary responses to treddvalking and running at the same
speed in young womedournal of Exercise Physiology, 14(38-59.

Gordon-Larsen, P., Hou, N. Sidney, S. Sternfield LBwis, C. E., Jacobs, D. R., & Popkin, B.

M. (2009).Fifteen-year longitudinal trends in walgipatterns and their impact on weight
changeThe American Journal of Clinical Nutrition, 899-26.

109



Gottschall, J. S. & Kram, R. (2003). Energy cost aruscular activity required for propulsion
during walking.Journal of Applied Physiology, 94766-1772.

Hall, C., Figueroa, A., Fernhall, B., & KanaleyAl.(2004). Energy expenditure of walking and
running: Comparison with prediction equationkedicine & Science in Sports &
Exercise, 36(12)2128-2134.

Heglund, N. C. & Taylor, R. (1988). Speed, stricegliency, and energy cost per stride: How do
they change with body size and galtirnal of Experimental Biology, 13801-318.

Howley, E. T. & Glover, M. E. (1974). The caloriogts of running and walking one mile for
men and womerMedicine & Science in Sports & Exercise, 6@B35-237.

Kram, R., & Taylor, C. (1990). Energetics of rungiid new perspectivéNature, 346 265-267.

Leibel, R. L., Rosenbaum, M., & Hirsch, J. (1996hanges in energy expenditure resulting
from altered body weighi.he New England Journal of Medicine, 332(821-628.

Loftin, M., Waddell, D., Robinson, J., & Owens,(8010). Comparison of energy expenditure to
walk or run a mile in adult normal weight and aveight men and womedournal of
Strength and Conditioning Research, 24(1¥Q4-2798.

Monteiro, W. D. & de Araujo C. G. S. (2009). Candispiratory and perceptual responses to
walking and running at the same spe®ajuivos Brasileiros de Cardiologi®3(3), 389-
395.

Morris, C. E., Owens, S. G., Waddell, D. E., BagsA., Bentley, J. P., & Loftin, M. (2014).
Cross-validation of a recently published equaticedting energy expenditure to run or
walk a mile in normal weight and overweight aduMgasurement in Physical Education
and Exercise Science, 18(1)}12.

Murphy, M., Nevill, A., Neville, C., Biddle, S., &ardman, A. (2002). Accumulating brisk
walking for fitness, cardiovascular risk, and psylolgical healthMedicine & Science in
Sports & Exercise, 34(9),468-1474.

Murtagh, E. M., Boreham, C. A. G., Nevill, A., Hate G., & Murphy, M. H. (2005). The
effects of 60 minutes of brisk walking per week;waulated in two different patterns,
on cardiovascular rislereventative Medicine, 492-97.

Nakagawa, S. & Cuthill, I. C. (2007). Effect sizenfidence interval and statistical significance:
A practical guide for biologist®iological Reviews, §591-605.

Ohrstém, M., Hedenbro, J., & Ekelund, M. (2001)eHy expenditure during treadmill walking

before and after vertical banded gastroplasty: é-pear follow-up study in 11 obese
women.European Journal of Surgery, 16345-850.

110



Sallis, J.F., Haskell, W.L., & Wood, P.D. (1985hyBical activity assessment methodology in
the five-city projectAmerican Journal of Epidemiology, 1241-106.

Thomas, S., Reading, J., & Shephard, R.J. (199)iskon of the physical activity readiness
guestionnaire (par-qanadian Journal of Sport Sciences, 17388-345.

Treuth, M. S., Figueroa-Colon, R., Hunter, G. ReiMégier, R. L., Butte, N. F., & Goran, M. I.
(1998). Energy expenditure and physical fitnessvierweight vs. non-overweight
prepubertal girls. International Journal of Obes2®, 440-447.

Verlengia, R., Cardoso, L. C., de Araujo, G. G.nélb, P. R. G., Reis, I. G. M., Gobatto, C. A,,
... & Cesar, M. C. (2012). Effect of walking and rumgon the cardiorespiratory system,
muscle injury, and the antioxidant system aften80 at the walk-run transition speed.
Journal of Exercise Physiology, 15(8))-48.

Waters, R. L. & Mulroy, S. (1999). The energy exgiiure of normal and pathologic ga@ait
and Posture, 207-231.

Welle, S., Forbes, G. B., Statt, M., Barnard, R.&Amatruda, J. M. (1992). Energy
expenditure under free-living conditions in normadight and overweight
women.American Journal of Clinical Nutrition, 53,4-21.

Williams, P. T. (2012). Advantage of distance- wsrime-based estimated of walking in
predicting adiposityMedicine & Science in Sports & Exercise, 44@3)28-1737.

Wilkin, L. D., Cheryl, A., & Haddock, B. L. (2012Energy expenditure comparison between
walking and running in average fitness individudtsurnal of Strength & Conditioning
Research, 26(4),039-1044.

Woolf-May, K. Kearney, E. M., Owen, A., Jones, D.,\Wavison, R. C. R., & Bird, S. R.
(1999). The efficacy of accumulated short boutsweisingle daily bouts of brisk

walking in improving aerobic fithess and blood digrofiles.Health Education
Research, 14(6803-815.

111



LIST OF APPENDICES

112



LIST OF APPENDICES

1. Appendix A —Informed Consent ...........cccoiiiiiiiii i 114
2. Appendix B — Recruitment Flyer ... e e 123
3. Appendix C — Recruitment Email ... e 125
4. Appendix D — Recruitment Phone Script: Respondateyest Phone Call ............. 127
5. Appendix E — Recruitment Phone Script: Respongetésest Phone Call .............. 132
6. Appendix F — Physical Activity Readiness QuestioréPAR-Q) ...................... 137
7. Appendix G — 7-Day Physical Activity Recall ..............c.covmeee i, 139
8. Appendix H — Pregnancy Testing Procedures for DXArS...................co e, 141
9. Appendix | —3-Day Dietary Recall .............cccooiii i eee ... 143
10. Appendix J — Weekly Exercise Self-Report Log (TI@UP) .......coevvevevnviennennns 146
11. Appendix K — Weekly Exercise Self-Report Log (Dista Group) ...................... 148
12. Appendix L — Steps for Laboratory Protocol & Progesb ................................ 150

113



APPENDIX A: INFORMED CONSENT

114



#5-% The University of Mississippi
Uniy i

| [wf Institutional Review Boaﬂ)

Protocol # l L‘ = C’ ‘5 (S

Approval date _ ) -5 N

Expiration date_ -\ -(&

Signature . .

INFORMED CONSENT

Consent to Participate in an Experimental Study
Title: Phase Il: Comparing distance-based vs. time-baseatise prescriptions of walking and running
for improvement of cardiovascular disease riskdiesct

Primary Investigator Sponsor

Cody E. Morris, M.S., PhD Candidate Mark Loftin, Ph.D.

Department of Health, Exercise Science, and Department of Health, Exercise Science, and
Recreation Management

Recreation Management 215 Turner Center

244 Turner Center

The University of Mississippi The University of Mississippi
(662) 915-5158 (662) 915-7900

Description

You have already completed Phase | of the studppoband are now being asked to proceed with Phase
II. Your participation is voluntary. You are beiagked to participate in a research study for thpgae
comparing two walking and running prescription noeth as part of a weight loss intervention to assess
their similarities or differences. During the test® will be asking you to perform several diffdren
walking tests while we measure the amount of oxygmnuse. We will explain the tests to you and you
can ask any questions you have about the studys@dend phase will include a 12-week exercise
program intervention aimed at eliciting a modesigiveloss. You will need to report for baselinetites

on 4 separate visits prior to the intervention beiig and 3 visits following the intervention. Soaa
voluntary participant, you will be required to cotoghe Kevser Ermin Applied Physiology Lab at the
Turner Center on the University of Mississippi camipor seven separate one-two hour sessions. The
first visit (Day 1) will involve a DXA scan and em® body composition appropriateness for the study.
Overweight but otherwise healthy males will be ¢cdeed if their body fat percentage is greater than
22% and overweight but otherwise healthy femaldisbeiconsidered if their body fat percentage is
greater than 32%. Day 1 should require approximat&lminutes to one hour to complete. The second
visit will consist of a blood lipid evaluation, neaement of resting metabolic rate, and a balance
evaluation. Day 2 should require approximately @D-minutes to complete. Day 3 will consist of an
evaluation of preferred walking pace, a one-milékvea this preferred pace, and a submaximal aerobic
capacity test. Day 3 should require about one tmaomplete. Day 4 will consist of explanation lof t
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exercise program to be performed. Exercise wilptescribed as walking or running per day or perkwvee
You will be required to keep a log of your dailydaneekly exercise and report it to the Primary
Investigator (Cody Morris) each week. You will keked to report once during Week 6 for a one-bout
monitored exercise period (Day 5) to ensure and@age accuracy in reporting of exercise data. You
will walk one mile and be monitored using indireatorimetry. Questions will be answered and
suggestions given if it is determined that you rnayunintentionally misreporting exercise amounteAf
the 12-week intervention has been completed, ydibeirequired to return for 3 post-testing daylse T
previously mentioned tests in Day 1 and Day 2 hellcombined for the first visit after interventigor

Day 6). The previously mentioned tests in Day 3 kél performed as Day 7 and then you will retura on
more final visit (Day 8) to perform a 5-minute ranyour preferred jogging pace. Once you compliégte a
of these visits, then you are finished with thedgtu

Day 1 (Pre-test) Experimental Procedures (approximly 60 minutes)

We will ask to measure your height and weight,ingsheart rate and blood pressure. The first wslt
consist of a body composition measurement day, evpeu will have your body composition evaluated
using a DXA scan. A very low but possible risk yau (and for an unborn fetus) is from the radiation
exposure from the DXA scan. The effective doseadfation for the whole body scan is similar to the
daily background radiation experienced in mostgafthe world and only about 1/30th of the maximal
permissible X-ray dose per year. The DXA shouletakout 30 minutes to complete. We will then ask to
measure your resting heart rate and blood presGwerweight but otherwise healthy males will be
considered if their body fat percentage is grethi@n 22% and overweight but otherwise healthy femal
will be considered if their body fat percentaggrisater than 32%. Day 1 should require approximatel
45 minutes to one hour to complete.

Day 2 (Pre-test) Experimental Procedures (approximigly 60 — 90 minutes)

Once the pre-screening (Day 1) has been complaetbgiau meet the inclusion standards, you will be
asked to return for resting baseline measurem®atg 2). Before reporting to the laboratory for the
second measurement day, you will need to be faftimy any food or alcohol for at least eight hoaiss
well as abstaining from moderate-intensity exeréiset least two hours and vigorous-intensity ejser
for at least 14 hours prior for Day 2 data collectiYou will be requested to also have abstaineah fr
caffeine for at least four hours and nicotine feo thours. Day 2 will involve resting blood levelisHDL
cholesterol, LDL cholesterol, triglycerides (T&tdl cholesterol (TC), and blood glucose. This will
involve a finger prick drawing a small amount abdd for the purposes of analyzing your blood lipids
and blood glucose. We will choose a spot on the sfdne of the center fingers on your hand, ctean
selected finger site with an alcohol swab and pitiekselected site with a small lancet. Then alleaypi
tube will be held up to the site while we gentlyisgze the finger to obtain a drop of blood andgiall
amount of blood will be collected within 10 secon@sice the blood is finished collecting, we will
provide you with gauze to apply pressure to thecpure until the bleeding stops at which point yalh w
be provided with a bandage. We will then ask tosaeayour height and weight, resting heart rate and
blood pressure. Following completion of these mesments you will then have your resting metabolic
rate (RMR) evaluated. You will be asked to resetjyiwhile lying on your back on a padded training
table for 20 minutes prior to any data collecti@gimning. The room in which measurements will be
made will be kept in a comfortable temperature eafdnie measurement of RMR will take approximately
40 minutes to complete (including the previoushntimned 20 minute rest period). Once the 20 minute
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rest period has ended, a laboratory technicianfivifou with a hood and canopy system with a tube
attached to a machine that measures how much oxygeunse. You will lie still underneath the canopy
and breathe normally. You will remain lying on ydaaick and breathing normally underneath the canopy
for at least 10 minutes. If the data is considerexkptable you will then be able to remove the reratl
canopy system and end the RMR evaluation. If netywl ask you to remain lying on your back
underneath the canopy system for up to anotherid0tes. Once completing the RMR measurements,
you will be asked to move to the Applied Biomecleariiaboratory in the room next door for evaluation
of balance. You will be instructed to stand as aslpossible on the testing device for two diffeerests
which shouldn’t last more than 15-20 minutes togetfnce you are finished with the balance teat, yo
will have completed Day 2 and we will schedule ybBay 3 visit and you will be permitted to leave.yDa
2 should require about 60 to 90 minutes to complete

Day 3 (Pre-test) Experimental Procedures (approximily 60 minutes)

Day 3 will involve a number of exercise tests amdlgations. You will be asked to return to the Kaavs
Ermin Applied Physiology Laboratory and be asked/&tk on a treadmill at your preferred pace. This
speed will be determined by evaluating your paomf6 timed 70 feet trials on an indoor track and be
averaged to determine your preferred walking spébis. will be the speed that you will walk on the
treadmill. You will then be asked to complete a erade intensity exercise on a treadmill. A labarato
technician will fit you with a mouthpiece with abi attached to a machine that measures how much
oxygen you use. You will insert the mouthpiece ybor mouth and breathe normally. A laboratory
technician will set the speed on the treadmillyfou and inform you about the protocol. We will piae/
you a brief warm-up, and then you will walk for omée on the treadmill at the previously described
preferred pace. Immediately following the one-miigk, you will stand on the treadmill for an addital
time period to assess your ability to recover ftbmexercise you just performed. The amount of time
necessary for this period will vary but will be gpenough to allow your heart rate to return to imittD
beats of resting heart rate. After your heart raterns to this previously mentioned resting leyel) will
perform another moderate-intensity treadmill exsrdd predict the maximum amount of oxygen your
body can consume during exercise. This additiarstlwill be ended when you reach 60% of your
predicted Heart Rate Reserve, which is the diffeedretween your age-predicted heart rate max and
resting heart rate. The protocol involves stageishvimcrease by 1 mph and 1% grade every minute. Th
first stage begins with the treadmill at 2 mph @86l grade. The entire testing duration in the Kevser
Ermin Applied Physiology Lab for Day 3 will last pqoximately one hour.

Day 4 (Pre-test) Experimental Procedures (approximly 30 minutes)

You will then return for Day 4 when the exercisegmam is ready to begin and you are available tetme
with the primary investigator (PI). Prior to arrivthe PI will have randomly assigned you to on¢hef
two groups: time (TIME) or distance (DIST). Thevill inform you of the results of your baseline
testing and where it relates to population nornie PI will then outline and discuss the exercise yo
need to perform each day or week. You will be unstted to correspond with the Pl via email or tetaph
to give a weekly self-report update on the exerttiag has been performed that week. The Pl willes
that you refrain from other strenuous exerciserdytine span of the intervention and to try to steckhe
prescribed exercise as closely as you can. Youalgitl be asked to report weekly exercise as hamekst
truthfully as possible and to not purposely oveuderestimate time or distance. You will keep akbe
journal logging the amount of walking and runnirand each bout. At the end of each week, you will
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contact the PI through phone or email to turn innpeeekly training log. You will be shown how to
download and use the Nike Plus Running App whidhuge the GPS possessed by your smart phone to
measure distance of each walk/run or the timeyatwalked or ran. If you are in the DIST groupuuo

will be informed that you only need to keep up withur distances that are prescribed that week; the
accumulation of the mileage is the main conceryolif are in the TIME group, you will report all gbur
walking and running exercise as time which willrheasured by a wristwatch or by a timer possessed by
your smart phone.

At the beginning of your exercise program, a loweleof exercise will be initially prescribed aneatlily
increased as you adjust. We will ask you to refmthe Kevser Ermin Applied Physiology Laboratory
during Week 6 for a one-bout monitored exerciséopigiDay 5) to ensure and encourage accuracy in
reporting of exercise data. You will walk one mated be monitored like the treadmill exercise you
performed before. Questions will be answered agdestions given if it is determined that the
participant is unintentionally misreporting exeecesmount. You will also fill out a 3-day food relcal
every four weeks and submit it to the PI for evabra You will be informed of the benefits of a ltbg
diet and dietary recall information will be kept fvaluation. Dietary recall will be conducted aséline,
4 weeks, 8 weeks and 12 weeks. You will be askedport intake for consumption on a typical threg d
period. If you happen to report any atypical congtiiom, you will be asked to complete an additio®al
day record in order to allow assessment of a masedl consumption” pattern. You will meet with one
of the researchers for a verification interview.

Day 6, 7, & 8 (Post-test) Experimental Procedures

Following completion of the 12-week interventiomuywill then be asked to return to the lab to have
post-testing completed. Post-test procedures wilompre-test procedures nearly exactly to evaluhe
effect of the exercise program. Exceptions willile the following: Day 1 and Day 2 will be comhihe
for post-test evaluation (Day 6), Day 7 will invelall exercise procedures as before (Day 3) wigh th
exception that you will return a day later (Day&romplete a 5 minute run at your preferred rurepa
Your preferred run pace will be determined basegiaur self-selected pace to complete a jog at a
leisurely pace around a 200 meter indoor trackrémyeof three trials). All caloric data will thee b
corrected to a one-mile distance to estimate yonargy expenditure when running one-mile. Day 6 will
take approximately two hours to complete, Day T take approximately one hour to complete, and Day
8 will take approximately 30 minutes to complete.

Inclusion Criteria

e |f you are a male, you must be between the ag&é8 ahd 44 and be considered overweight but
otherwise healthy and in good health.

¢ If you are a female, you must be between the a8 and 54 and be considered overweight but
otherwise healthy and in good health.

e You must not be currently participating in regudaysical activity.
You must be capable of understanding and providiriggen informed consent after a full
explanation of the study.

e You must be able to walk on a treadmill for oneemil

Exclusion Criteria
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e You are not considered fit for participation asedetined by the PAR-Q and 7-day PAQ.

o Blood pressure will be measured twice at rest atwia systolic blood pressure values are found
to be above 140 or two diastolic blood pressuregaind to be above 90, you will not be
permitted to participate in the study.

e Heart rate will be measured twice at rest and flfilboeasurements are found to be above 100
bpm, you will not be permitted to participlate iretstudy.

¢ Women recruited for the study will not be pregnastdetermined by a provided pregnancy test.
Evaluation of Readiness for Exercise

You will complete a physical activity readiness stignnaire (PAR-Q) and body measures.

¢ The PAR-Q consists of seven questions that deterifiyou have any heart disease, chest pain,
dizziness, bone or joint problems, or are taking @escription drugs for a heart condition or
your blood pressure that may limit your physicdl\aty.

¢ If you answer yes to any of the questions on thR¥A you will be ineligible to participate in
the study.

¢ We will be measuring your height and weight, botthout shoes.
Your blood pressure will be analyzed twice usirgphygmomanometer by a trained lab
technician. If your blood pressure is 140/90 oatge you will be excluded from the study.

e You will be asked to complete a physical activitiegtionnaire that determines how much
exercise you have performed over the last 7 days.

Preferred Walking Speed

¢ You will walk 70 feet at your normal walking pacedado this 6 times.

Preferred Running Speed

¢ You will run 200 meters at a leisurely jogging pacel do this 3 times.

Oxygen Use While on a Treadmill

¢ You will stand quietly on the treadmill.

e Alaboratory technician will fit you with a mouthgaie with a tube attached to a machine that
measures how much oxygen you use.

¢ You will insert the mouthpiece into your mouth dréathe normally.

¢ You will walk at your preferred speed for one mielaboratory technician will set the speed on
the treadmill for you and inform you about the picl.

o After completion of the one-mile walk, you will ciomue to stand on the treadmill for an
additional period breathing normally as we evalyatar ability to recover from the exercise that
you just performed.

o After completing the exercise recovery period yoll perform a moderate-intensity treadmill
exercise to predict the maximum amount of oxygemr yamdy can consume during exercise. This
additional test will be ended when you reach 60%oafr predicted Heart Rate Reserve, which is
the difference between your age-predicted heatmatx and resting heart rate. The protocol
involves stages which increase by 1 mph and 1%egeadry minute. The first stage begins with
the treadmill at 2 mph and 2% grade.
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o After completion of the exercise program, you wiimplete a 5 minute run at your preferred
jogging pace as determined from 3 trials at a teigjogging pace on a 200 meter indoor track.

Risks and Benefits

A very low but possible risk for you (and for anbann fetus) is from radiation exposure from the DXA
scan. The effective dose of radiation for the whmmldy scan is similar to the daily background radie
experienced in most parts of the world and onlyuatié3d" of the maximal permissible X-ray dose per
year. Feedback from the DXA scan may provide atgramderstanding of your body composition
including percent of body fat. If you wish, we witix the DXA results to your physician.

A laboratory technician will administer a small btbdraw at pre-test and post-test using a fingek po
evaluate blood lipids. The amount of blood to kendr will be very small and will not pose any
significant risk to you. However, you will be praoed gauze and a bandage to cover the end of their
finger to stop the small amount of bleeding. If waigh, we will fax the results of the blood lipidel
and blood glucose analysis to your physician.

At all times during balance testing, the subjedt wear a safety harness designed to eliminateisheof
falling during the balance testing protocol.

You may not receive any direct benefit from takpagt in this research study. You may experience a
potential loss in body weight due to loss in boatydue to the prescribed exercise but this beisefiot
guaranteed. Should the testing procedures perfoyméiresults that are abnormal, (e.g. abnormal
balance, abnormal walking, abnormal blood lipids) will be advised. If you decide to speak to your
physician, it will be your responsibility set up appointment with him/her. The results will be datle
at no cost, should you or your physician requestth

Cost and Payments
There is no cost or payment for participation iis gtudy.

Confidentiality

The study procedures will be monitored continuogslyas to ensure your privacy and the confidettiali
of your information. The primary investigator (Colfprris) will be responsible for the data and safet
monitoring. Confidentiality will be maintained byagsword protection and encoding all computer data
file names, by not including participant nameshia tlata files, and by using encoded identifiersafor
computer data subdirectories. Furthermore, allrasearch records will be kept separate, stored in
secure, locked cabinets with access restricteldgtintvestigators. Only the primary investigator ¢€o
Morris) of the research team will have direct asdesthe confidential data records.

Right to Withdraw

You do not have to take part in this study. If ywbart the study and decide that you do not wafihish,
all you have to do is to tell Cody Morris in persby letter, by email, or by telephone at the Depant
of Health, Exercise Science, and Recreation Managerd15 Turner Center, The University of
Mississippi, University MS 38677, or 662-915-5168,/70-842-0218. Whether or not you choose to
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participate or to withdraw will not affect your atding with the Department of Health, Exercise Socéen
and Recreation Management, or with the University.

The researchers may terminate your participatiaghenstudy without regard to your consent and fgr a
reason, such as protecting your safety and pratgttie integrity of the research data.

Student Participants in Investigators’ Classes

Special human research subject protections appiravthere is any possibility of coercion — suchicas
students in classes of investigators. Investigatarsrecruit from their classes but only by prommli
information on availability of studies. They carceurage you to participate, but they cannot exest a
coercive pressure for you to do so. Thereforegif gxperience any coercion from your instructoy yo
should contact the IRB via phone (662-915-7482)mail (irb@olemiss.edu) and report the specific
form of coercion. You will remain anonymous in mveistigation.

Compensation for lliness or Injury

“I understand that | am not waiving any legal rightr releasing the institution or their agents from
liability from negligence. | understand that letevent of physical injury resulting from the srsé
procedures, The University of Mississippi doeshaate funds budgeted for compensation for 1) lost
wages, 2) medical treatment, or 3) reimbursemangdoh injuries. The University will help, howeyer
obtain medical attention which | may require whilgolved in the study by securing transportatiorrie
nearest medical facility.”

IRB Approval

This study has been reviewed by The University ¢fdidsippi’s Institutional Review Board (IRB). The
IRB has determined that this study fulfills the ramresearch subject protections obligations requoye
state and federal law and University policiesydfl have any questions, concerns, or reports regard
your rights as a participant of research, pleas¢acb the IRB at (662) 915-7482.
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Statement of Consent
I have read the above information. | have beeargev copy of this form. | have had an opportutaty
ask questions, and | have received answers. kobns participate in the study.

Signature of Participant Date

Signature of Investigator Date

Statement of consent to be contacted for future stlies

The staff of the Applied Biomechanics and Ergonantiaboratory, Body Composition Laboratory, or
Kevser Ermin Applied Physiology Laboratory may b&erested in contacting you to participate in fatur
studies. Signing below allows us to contact younwiformation on future studies.

Signature of Participant Date

Signature of Investigator Date

NOTE TO PARTICIPANTS: DO NOT SIGN THIS FORM
IF THE IRB APPROVAL STAMP ON THE FIRST PAGE HAS EXP IRED.
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The University of Mississippi

is recruiting overweight but otherwise healthy adults aged 18-44 years
Comparing distance-based vs. time-based exercise prescriptions of walking and running for improvement of cardiovascular
disease risk factors

Start Date January 2014

HESRM is conducting a research study looking at two different types of walking for exercise prescriptions
to see if they help people to lose weight and decrease the occurrence of risk factors of cardiovascular
disease.

We will be providing you a FREE DXA scan that measures your body composition. Also, we will
provide you a FREE blood lipid panel, FREE blood glucose measurement, FREE resting metabolic
rate measurement, and FREE balance assessment in addition to being part of a planned and
guided exercise program.

Please note: This research will not pay for participation. All participants must NOT be pregnant
or have any form of diagnosed heart disease. In order to be considered for the study you must
have a BMI that is at least 25.0 kg/m?2. Also, you must have access to a smart phone and a data
plan which allows GPS use. In addition to being part of a 12 week exercise program, the study
will consist of eight laboratory sessions which could last about one to two hours each.
Participants will be subject to a DXA scan which will expose them to a small dosage of radiation.

If you are interested, or need further information, please reply to Cody Morris by email
(cemorril@go.olemiss.edu) or phone 662-915-5158 (office), 770-842-0218 (cell).
Mr. Morris is a PhD candidate in HESRM.

This study has been reviewed by The University of Mississippi’s Institutional Review Board.

The University of Mississippi

Department of Exercise Science
University, MS

244 Turner Center
662.915.5570
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Students, faculty, and staff,

Ready to get 2014 started off right and stick it thew Year’s resolution?

The University of Mississippi Department of HealHxercise Science, and Recreation Managementrigitiag subjects for a
study entitled, “Comparing distance-based vs. tirased exercise prescriptions of walking and runfongmprovement of
cardiovascular disease risk factors”. We will beking at two different types of walking for exereiprescriptions to see if they
help people to lose weight and decrease the ocmeref risk factors of cardiovascular disease.

We will be providing you a FREE DXA scan that measuwour body composition. Also, we will providewya FREE blood
lipid panel, FREE blood glucose measurement, FRESETg metabolic rate measurement, and FREE batssessment in

addition to being part of a planned and guideda@gerprogram.

Please note: This research will not pay for pgoaigon. All participants must NOT be pregnantare any form of diagnosed heart disease. In dodee
considered for the study you must have a BMI thattileast 25.0 kgfnAlso, you must have access to a smart phone aatbaplan which allows GPS use. In
addition to being part of a 12 week exercise pnogrde study will consist of eight laboratory sessiwhich could last about one to two hours eaaftidipants will
be subject to a DXA scan which will expose thera &mall dosage of radiation.

If you are interested, or need further informatiplease reply to Cody Morris by email

(cemorril@go.olemiss.edu) or phone 662-915-515&&)f 770-842-0218 (cell).

Mr. Morris is a PhD candidate in HESRM.

This study has been reviewed by The University efdidsippi’s Institutional Review Board.
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Potential Participant Interest Phone Call (script)— Gauging interest

Thank you ( ) for inquiring about dudg. HESRM is recruiting 36 overweight adults agéd44
for a study looking at the differences in an exaqrescription based on walking for time and wagKor distance.
We hope that as a result of the exercise that yibl&performing that you may have the opportuniysee an
improvement in body composition. The exercise paagthat we are looking for participants for wilstdor 12
weeks. In addition, you will be asked to report4draseline measurement days lasting about antb@ur hour and
a half each prior to the 12 weeks, one during titervention period, and 3 post-intervention measerg days
lasting about the same amount of time as befoee dfe 12 weeks. We will be looking at these twitedent types
of walking for exercise prescriptions to see ifitinelp people to lose weight and decrease the mamee of risk
factors of cardiovascular disease.

As a voluntary participant, you will be requireddome to the Kevser Ermin Applied Physiology Lalbhat Turner
Center on the University of Mississippi campusftarr separate one hour sessions. In order to beidened for the
study you must have a BMI that is at least 25.0rkgAlso, you must have access to a smart phone aathzplan
which allows GPS use. We will require you to fillt® forms (PAR-Q and 7-day PAQ) in order to deiaem
whether you are healthy enough and physically activough to participate. We will then ask to meagour
height and weight. You will be required to complatpregnancy test before a DXA scan. We do thialsethe
DXA scan gives off a minimal amount of radiatiomttimay harm your fetus. We will give you writtemdeoral
instructions on how to complete the pregnancy t&sie DXA scan will require you to lie flat on teeanner while
the wand travels back and forth over your bodye DIXA scan measures your body fat percentage. Once
completed, we will measure your resting blood presand heart rate. After this, we will schedulerysecond
meeting and allow you to leave. This initial megtshould last about 60 minutes.

When you return for your second meeting, we witjuest that you be fasting from all food and alcdboB hours,
caffeine for 4 hours, and nicotine for 2 hours. Wik also request that you not perform any moderatensity
exercise within 2 hours or vigorous-intensity ex&eavithin 14 hours of coming into the lab. On ysacond visit
we will be performing a resting blood lipid panshaell as evaluating resting metabolic rate. Tlwodllipid panel
will involve a finger prick that will draw a smallimount of blood to evaluate the cholesterol leieigur blood as
well as your blood sugar. Following completion loisttest, we will ask you to lie still on a paddeaining table for
20 minutes. After this 20 minutes is up, a labanratechnician will fit you with a mouthpiece withtabe attached
to a machine that measures how much oxygen youvagewill insert the mouthpiece into your mouth asreathe
normally. You will be lying still breathing throughe mouthpiece for about 10 minutes. A laboratechnician
will inform you more about the protocol upon yourieal and answer any questions that you have okatig this,
you will then have your balance evaluated usingheurocom device. You will be instructed to stasds8ll as
possible on the NeuroCom for two different testéchishouldn't last more than 15-20 minutes togetAder
completion of this test, we will schedule your thgession and allow you to leave. Your second stsitld last
between 60 and 90 minutes long.

When you report for your third visit, we will bengferming a number of exercise tests. First, you kdlve your
preferred walking pace evaluated. This speed willlbtermined by evaluating your pace from 6 tim@deét trials
on an indoor track and be averaged to determine y@fierred walking speed. You will then be askeddmplete a
moderate intensity exercise on a treadmill atjtiss described preferred pace. A laboratory tedaniwill fit you
with a mouthpiece with a tube attached to a macthiaemeasures how much oxygen you use. You vé#rinthe
mouthpiece into your mouth and breathe normalljal#oratory technician will set the speed on thadrsill for

you and inform you about the protocol. We will piaeryou a brief warm-up, and then you will walk fmare mile
on the treadmill at the previously described preféipace. Immediately following the one-mile wat&u will stand
on the treadmill for an additional time period 8s@ss your ability to recover from the exercise jystiperformed.
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The amount of time necessary for this period valiybut will be long enough to allow your hearer&d return to
within 10 beats of resting heart rate. After suéfit time has passed for your heart rate to rdtaok to within 10
beats of your resting heart rate, you will perfamoderate-intensity treadmill exercise to prettietmaximum
amount of oxygen your body can consume during és@r@ his additional test will be ended when ycacte60%
of your predicted Heart Rate Reserve, which igdifference between your age-predicted heart rateand resting
heart rate. The protocol involves stages whicheiase by 1 mph and 1% grade every minute. Thesfaige begins
with the treadmill at 2 mph and 2% grade. When gomnplete the test, we will schedule your third rmeeaind you
will be permitted to leave. Your third visit shoulbt about 60 minutes.

You will then return for Day 4 when the exercisegmam is ready to begin and you are available tetméh the
primary investigator (PI). Prior to arrival, the Will have randomly assigned you to one of the grmups: time
(TIME) or distance (DIST). The PI will inform you the results of your baseline testing and wherel#tes to
population norms. The PI will then outline and dise the exercise you need to perform each day ek.Wwéou will
be instructed to correspond with the Pl via ematbtephone to give a weekly self-report updatehenexercise
that has been performed that week. The PI will estthat you refrain from other strenuous exerdiging the
span of the intervention and to try to stick to pnescribed exercise as closely as you can. Yduwalgib be asked to
report weekly exercise as honest and truthfullp@ssible and to not purposely over or underestitite or
distance. You will keep a weekly journal logging thimount of walking and running done each bouthéAtend of
each week, you will contact the PI through phoneroail to turn in your weekly training log. You Wile shown
how to download and use the Nike Plus Running Apkvwill use the GPS possessed by your smart ptione
measure distance of each walk/run or the timeybatwalked or ran.

At the beginning of your exercise program, a lovweleof exercise will be initially prescribed an@atlily increased
as you adjust. You will also fill out a 3-day fooetall every four weeks and submit it to the Pldealuation. You
will be informed of the benefits of a healthy déeid dietary recall information will be kept for dvation. Dietary
recall will be conducted at baseline, 4 weeks, 8kgeand 12 weeks using the Nutrient Data Systemtréent
analysis software program designed for research.with be asked to report intake for consumptionactypical
three day period. You will be asked to report t® ldhoratory during Week 6 for a one-bout monitaggercise
period (Day 5) to ensure and encourage accurampiorting of exercise data. You will walk one naled be
monitored using indirect calorimetry. This visitlWast approximately 30 to 45 minutes. Questioril$ ve
answered and suggestions given if it is determthatlyou are unintentionally misreporting exer@seount.

Following completion of the 12-week interventiomuywill then be asked to return to the lab to hpest-testing
completed. Post-test procedures will mirror preé-escedures nearly exactly to evaluate the effétite exercise
program. Exceptions will include the following: Dayand Day 2 will be combined for post-test evabhra{Day 6),
Day 7 will involve all exercise procedures as bef(iday 3) with the exception that you will returday later (Day
8) to complete a 5 minute run at your preferrecep&our preferred pace will be determined basegoam self-
selected pace to complete a jog at a leisurely pemend a 200 meter indoor track (average of thriaks). All
caloric data will then be corrected to a one-mifgahce to estimate your energy expenditure whening one-
mile. Day 6 will take approximately two hours tongplete, Day 7 will take approximately one hour tonplete,
and Day 8 will take approximately 30 minutes to pbete. Then you are finished with the study. Wd pribvide
you with water at the end of the day.

Would you like to participate in our study? yes no

(no). Thank you very much for calling.
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(yes). | need to ask you some questions to sgmiifjualify for the study. Answering them is, olicge, voluntary.
You can tell me you don’t want to do this or youn ciiop at any time, and there will be no penaltgrof kind —
these are your rights. All of your answers willkept confidential. These questions have to do yailr health and
some are very personal. Are you willing to heant?

Great.

Are you between the ages of 18-44?

Are you a man or a woman?

Do you feel any pain in your chest when you perfesrarcise?

Are you taking any prescription medications?

Do you have a medical condition that would prewent from walking on the treadmill?

Do you have any joint conditions would prevent yoam walking on the treadmill?

From the last time you weighed yourself, how muichysbu weigh? (weight) (date)
How tall are you? (height)
(Don't ask, just do the math) Based on the lastdqwestions, what is their BMI? (BMI)

Ask questions from the PAR-Q here!

PAR-Q
YES NO
— — 1. Has your doctor ever said that you have a hearditionand that you
should only do physical activity recommended byatdr?
— — 2. Do you feel pain in your chest when you do ptalsactivity?
1 1 . .
— —' 3. In the past month, have you had chest pain wbarwere not doing
Physical activity?
1 -
— —' 4. Do you lose your balance because of dizzines® gou ever lose
consciousness?

[

]
—' 5. Do you have a bone or joint problem (for examp#ek, knee or hip) that
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could be made worse by a change in your physic¢ality@

[

=
— 6. Is your doctor currently prescribing drugs @ample, water pills) for

your blood pressure or heart condition?

[

O 7. Do you know ofany other reasonwhy you should not do physical

activity?

Based on the questions above and the questionstfi®PAR-Q, could the person participate in thelyiu yes
no

If yes, assign day for the subject to come to de |

Date Email
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Potential Participant Interest Email (script) — Gauging interest

Thank you ( ) for inquiring about dudg. HESRM is recruiting 36 overweight adults agéd44
for a study looking at the differences in an exaqrescription based on walking for time and wagKor distance.
We hope that as a result of the exercise that yibl&performing that you may have the opportuniysee an
improvement in body composition. The exercise paagthat we are looking for participants for wilstdor 12
weeks. In addition, you will be asked to report4draseline measurement days lasting about antb@ur hour and
a half each prior to the 12 weeks, one duringhervention, and 3 post-intervention measuremeys testing
about the same amount of time as before after2heekks. We will be looking at these two differgnges of
walking for exercise prescriptions to see if theyphpeople to lose weight and decrease the ocaegrefirisk
factors of cardiovascular disease.

As a voluntary participant, you will be requireddome to the Kevser Ermin Applied Physiology Lalbhat Turner
Center on the University of Mississippi campusftarr separate one hour sessions. In order to beidened for the
study you must have a BMI that is at least 25.0rkgAlso, you must have access to a smart phone aathzplan
which allows GPS use. We will require you to fillt® forms (PAR-Q and 7-day PAQ) in order to deiaem
whether you are healthy enough and physically activough to participate. We will then ask to meagour
height and weight. You will be required to complatpregnancy test before a DXA scan. We do thialsethe
DXA scan gives off a minimal amount of radiatiomttimay harm your fetus. We will give you writtemdeoral
instructions on how to complete the pregnancy t&sie DXA scan will require you to lie flat on teeanner while
the wand travels back and forth over your bodye DIXA scan measures your body fat percentage. Once
completed, we will measure your resting blood presand heart rate. After this, we will schedulerysecond
meeting and allow you to leave. This initial megtshould last about 60 minutes.

When you return for your second meeting, we witjuest that you be fasting from all food and alcdboB hours,
caffeine for 4 hours, and nicotine for 2 hours. Wik also request that you not perform any moderatensity
exercise within 2 hours or vigorous-intensity ex&eavithin 14 hours of coming into the lab. On ysacond visit
we will be performing a resting blood lipid panshaell as evaluating resting metabolic rate. Tleodllipid panel
will involve a finger prick that will draw a smallimount of blood to evaluate the cholesterol leieigur blood as
well as your blood sugar. Following completion loisttest, we will ask you to lie still on a paddeaining table for
20 minutes. After this 20 minutes is up, a labanratechnician will fit you with a mouthpiece withtabe attached
to a machine that measures how much oxygen youvagewill insert the mouthpiece into your mouth asreathe
normally. You will be lying still breathing throughe mouthpiece for about 10 minutes. A laboratechnician
will inform you more about the protocol upon yourieal and answer any questions that you have okatig this,
you will then have your balance evaluated usingheurocom device. You will be instructed to stasds8ll as
possible on the NeuroCom for two different testéchishouldn't last more than 15-20 minutes togetAder
completion of this test, we will schedule your thgession and allow you to leave. Your second stsitld last
between 60 and 90 minutes long.

When you report for your third visit, we will bengferming a number of exercise tests. First, you ldlve your
preferred walking pace evaluated. This speed willlbtermined by evaluating your pace from 6 tim@deét trials
on an indoor track and be averaged to determine y@fierred walking speed. You will then be askeddmplete a
moderate intensity exercise on a treadmill atjtiss described preferred pace. A laboratory tedaniwill fit you
with a mouthpiece with a tube attached to a macthiaemeasures how much oxygen you use. You vé#rinthe
mouthpiece into your mouth and breathe normalljal#oratory technician will set the speed on thadrsill for

you and inform you about the protocol. We will piaeryou a brief warm-up, and then you will walk fmare mile
on the treadmill at the previously described preféipace. Immediately following the one-mile wat&u will stand
on the treadmill for an additional time period 8s@ss your ability to recover from the exercise jystiperformed.
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The amount of time necessary for this period valiybut will be long enough to allow your hearer&d return to
within 10 beats of resting heart rate. After suéfit time has passed for your heart rate to rdtaok to within 10
beats of your resting heart rate, you will perfamoderate-intensity treadmill exercise to prettietmaximum
amount of oxygen your body can consume during és@r@ his additional test will be ended when ycacte60%
of your predicted Heart Rate Reserve, which igdifference between your age-predicted heart rateand resting
heart rate. The protocol involves stages whicheiase by 1 mph and 1% grade every minute. Thesfaige begins
with the treadmill at 2 mph and 2% grade. When gomnplete the test, we will schedule your third rmeeaind you
will be permitted to leave. Your third visit shoulbt about 60 minutes.

You will then return for Day 4 when the exercisegmam is ready to begin and you are available tetméh the
primary investigator (PI). Prior to arrival, the Will have randomly assigned you to one of the grmups: time
(TIME) or distance (DIST). The PI will inform you the results of your baseline testing and wherel#tes to
population norms. The PI will then outline and dise the exercise you need to perform each day ek.Wwéou will
be instructed to correspond with the Pl via ematbtephone to give a weekly self-report updatehenexercise
that has been performed that week. The PI will estthat you refrain from other strenuous exeraigkresistance
training during the span of the intervention andryao stick to the prescribed exercise as cloaslyou can. You
will also be asked to report weekly exercise aslband truthfully as possible and to not purposesr or
underestimate time or distance. You will keep aklepurnal logging the amount of walking and rungidone
each bout. At the end of each week, you will contiae Pl through phone or email to turn in your lgeéraining
log. You will be shown how to download and uselftilee Plus Running App which will use the GPS possddy
your smart phone to measure distance of each walkfr the time that you walked or ran. At the badgig of your
exercise program, a low level of exercise will biéially prescribed and steadily increased as ydjust. You will
also fill out a 3-day food recall every four weeltsd submit it to the PI for evaluation. You will mformed of the
benefits of a healthy diet and dietary recall infation will be kept for evaluation. Dietary recafll be conducted
at baseline, 4 weeks, 8 weeks and 12 weeks usiniyutrient Data System, a nutrient analysis sofvpaogram
designed for research. You will be asked to repake for consumption on a typical three day pekridou will be
asked to report to the laboratory during Week @afone-bout monitored exercise period (Day 5) suemand
encourage accuracy in reporting of exercise data. Will walk one mile and be monitored using indire
calorimetry. This visit will last approximately 36 45 minutes. Questions will be answered and stigges given if
it is determined that you are unintentionally migrging exercise amount.

Following completion of the 12-week interventiolmuywill then be asked to return to the lab to hawst-testing
completed. Post-test procedures will mirror preqpescedures nearly exactly to evaluate the efiéthe exercise
program. Exceptions will include the following: Dayand Day 2 will be combined for post-test evabhra{Day 6),
Day 7 will involve all exercise procedures as bef(iday 3) with the exception that you will returday later (Day
8) to complete a 5 minute run at your preferrecepdour preferred pace will be determined basegoam self-
selected pace to complete a jog at a leisurely pemend a 200 meter indoor track (average of thials). All
caloric data will then be corrected to a one-mitgathce to estimate your energy expenditure whening one-
mile. Day 6 will take approximately two hours tongplete, Day 7 will take approximately one hour tonplete,
and Day 8 will take approximately 30 minutes to pb#te. Then you are finished with the study. Wd pribvide
you with water at the end of the day.

Would you like to participate in our study? yes no
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Qualification for study questions

Dear ( ),

Thank you for your interest in our study! | needak you some questions to see if you qualifyliergtudy.
Answering them is, of course, voluntary. You cdhrte if you don’t want to do this by respondingckdo my
email saying so, and there will be no penalty of kind — these are your rights. All of your answei be kept
confidential. These questions have to do with ywealth and some are very personal. If you arengillplease
reply back to this email with the answers to thgsestions. If you are not, simply reply back thati yare not
interested in participating.

1. Are you between the ages of 18-44?

2. Are you a man or a woman?

3. Do you feel any pain in your chest when you qrenfexercise?

4. Are you taking any prescription medications?

5. Do you have a medical condition that would préweu from walking on the treadmill?

6. Do you have any joint conditions would prevent from walking on the treadmill?

7. From the last time you weighted yourself, howchndid you weigh? (weight) (date)
8. How tall are you? (height)

(Don't ask, just do the math) Based on the lastdqwestions, what is their BMI? (BMI)
PAR-Q

YES NO

1 1

1. Has your doctor ever said that you have a headondition and that you should only

do physical activity recommended by a doctor?

2. Do you feel pain in your chest when you do phyil activity?

O O
O O

3. In the past month, have you had chest pain whegrou were not doing physical

activity?

4. Do you lose your balance because of dizzinessdaryou ever lose consciousness?

O O
O O

5. Do you have a bone or joint problem (for exampleback, knee or hip) that could

be made worse by a change in your physical activity

O
O

6. Is your doctor currently prescribing drugs (for example, water pills) for your blood

135



pressure or heart condition?

— —
— —! 7. Do you know ofany other reasonwhy you should not do physical activity?

ASSESSMENT

Based on the questions above and the questionstifi®PAR-Q, could the person participate in thelgtu yes
no

If yes, assign day for the participant to comen®ltab for their familiarization day.

Date Email
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APPENDIX F: PHYSICAL ACTIVITY READINESS QUESTIONNAI RE (PAR-Q)
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Physical Activity Readiness
Questionnaire ~ PAR-Q =3
(revised 2002)

{A Questicnnaire for People Aged 15 tc 62)
Reqular physical activity is fun and healthy, and increasingly more people are starting to become more active every day. Being more active is very safe for most
people. However, some people should check with their doctor before they start becoming much more physically active.
If you are planning to become much more physically active than you are now, start by answering the seven questions in the box below. If you are between the
ages of 15 and 69, the PAR-Q will tell you if you should check with your doctor before you start. If you are over 69 years of age, and you are not used to being
very active, check with your doctor.

Common sense is your best quide when you answer these questions. Please read the questions carefully and answer each one honestly: check YES or NO.

1. Has your doctor ever said that you have a heart condition and that you should only do physical activity
recommended by a doctor?

2. Do you feel pain in your chest when you do physical activity?

In the past month, have you had chest pain when you were not doing physical activity?

Do you lose your bal b of dizzi or do you ever lose consciousness?

5. Do you have a bone or joint problem (for example, back, knee or hip) that could be made worse by a
change in your physical activity?

6. Is your doctor currently prescribing drugs (for example, water pills) for your blood pressure or heart con-
ditien?

0O O ODODO0O0O O
0O O 0000 Os
o

7. Do you know of any other reason why you should not do physical activity?

YES to one or more questions

Talk with your doctor by phone or in person BEFORE you start becoming much more physically active or BEFORE you have a fitness appraisal. Tell

If

you your doctor about the PAR-Q and which questions you answered YES,
* You may be able to do any activity you want — as long as you start slowly and build up gradually. Or, you may need to restrict your activities to
answered those which are safe for you. Tafk with your doctor about the kinds of activities you wish to participate in and follow his/her advice.

* Find out which community programs are safe and helpful for you.

DELAY BECOMING MUCH MORE ACTIVE:
= if you are not feeling well because of a temporary illness such as

NO to all questions

If you answered NO honestly to all PAR-Q questions, you can be reasonably sure that you can: a cold or a fever — wait until you feel better; or
* start becoming much more physically active — begin slowly and build up gradually. This is the * if you are or may be pregnant — talk to your doctor before you
safest and easiest way to go. start becoming more active.

* take part in a fitness appraisal — this is an excellent way to determine your basic fitness so

that you can plan the best way for you to live actively. It is also highly recommended that you PLEASE NOTE: If your health changes so that you then answer YES to

have your blood pressure evaluated. If your reading is over 144/94, talk with your doctor any of the above questions, tell your fitness or health professional.

before you start becoming much more physically active. Ask whether you should change your physical activity plan.
Informed Use of the PAR-Q: The Canadian Society for Exercise Physiology, Health Canada, and their agents assume no liability for persons who undertake physical activity, and if in doubt after completing

this questionnaire, consult your doctor prior to physical activity

No changes permitted. You are encouraged to photocopy the PAR-Q but only if you use the entire form.

NOTE: If the PAR-Q is being given to a person before he or she participates in a physical activity program or a fitness appraisal, this section may be used for legal or administrative purposes.

"l have read, understood and completed this questionnaire. Any questions | had were answered to my full satisfaction.”

NAME
SIGNATURE DATE,
SIGNATURE OF PARENT WITNESS

ar GUARDIAN {for participants under the age of majority)

Note: This physical activity clearance is valid for 2 maximum of 12 months from the date it is completed and
becomes invalid if your condition changes so that you would answer YES to any of the seven questions.

csElj Health  Santé
] FE © Canadian Society for Exercise Physiology Supported by: I*I Canada Canada continued on other side...
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APPENDIX G: 7-DAY PHYSICAL ACTIVITY RECALL
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7-Day Physical Activity Recall SSN

PAR#:1 23 4567 Participant
Interviewer Todayis_ Today's Date.

1. Were you employed in the last seven days? 0. No (Skipto Q#4) 1. Yes
2. How many days of the last seven did you work? days

3. How many total hours did you work in the last seven days? 2 . hours last week

4. What two days do you consider your weekend days?

(mark days below with a squiggle)
WORKSHEET DAYS
SLEEP 1 _ 2 3 __ 4 5 6 __ T

M Moderate

o

R

N Hard

I

N

G Very Hard

A

F Moderate

T

E

R Hard

N

(0]

(0] Very Hard

N

E Moderate

v

E

N Hard

I

N

G Very Hard
[Total | Strength:

Min

Per it

Day Flexibility:

4a. Compared to your physical activity over the past 3 months, 6. Do you think this was a valid PAR Interview?
was last week's physical activity more, less, or about the same?

1. Yes 0. No
1. More 2, Less 3. About the same If NO, go o the back and explain.
5. Were there any problems with the PAR interview? 7. Were there any special circumstances concerning this PAR 7
0. No 1. Yes 0. No 1. Yes, f YES, what were thay?(circla)

F YE i
o o he bk and g 1. Injury all week 2. liness all week 3. lliness part week

4. Injury part week 5. Pregnancy 6. Other:
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APPENDIX H: PREGNANCY TESTING PROCEDURES FOR DXA SCAN
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Pregnancy Testing Procedures:

Subjects will come to Turner 248A, the DXA lab. eTikesearcher will give a urine pregnancy testing ki
to the subject and give oral directions, as wellvetten directions. The researcher will escog slubject
to the restroom and obtain urine sample from stilgjece completed. The researcher will then take th
sample to turner 248A to analyze the sample.

FOR POSTIVE TEST ONLY!
Script for Positive Pregnancy Test:

“The pregnancy test appears to be positive. Waatacomplete a body composition scan on you because
of the positive reading. We recommend that youyeee physician.”
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APPENDIX I: 3-DAY DIETARY RECALL
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Diet Record

Day

Participant ID

of days

Date of Intake:

DOB:

d&erM F

typically drink? (Skim,1%, 2%, Whole)

When was the last time you had anything to eat orrthk?

Type of oil you use at home?

Type of margarine you use at home?

What type of milk do you

Type of Bread?

Time

AM

PM

Food or Beverage

Please list each food eaten
ona

separate line.

Portion
Eaten?

Where was food
consumed?

Home

Fast Food

Work

Other

prepared?

How

Cooking method

Seasonings

Additions

Anything unique?

ICE

Time

AM

PM

Time

AM

PM

Time

AM

PM

Time

AM
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PM

Time

AM

PM

Time

AM

PM

Does this day’s intake reflect your usual pattern? Yes or No

Did you take any vitamins or minerals today? Yesr No

If no, why not?

1. Name: Brand
IU)

How may of these do you take per day?

2. Name: Brand
IU)

How may of these do you take per day?

145

If yes please provide the following:

Strength (i.e. 500 mg or mcg or

Strength (i.e. 500 mg or mcg or



APPENDIX J: WEEKLY EXERCISE SELF-REPORT LOG (TIME G ROUP)
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Weekly Exercise Log (TIME GROUP)

How many minutes did you walk on the following dalsing the previous week?

Monday:
Tuesday:
Wednesday:
Thursday:
Friday:
Saturday:
Sunday:
TOTAL

How many minutes did you run on the following daysing the previous week?

Monday:
Tuesday:
Wednesday:
Thursday:
Friday:
Saturday:
Sunday:
TOTAL

. When you performed your prescribed walk or run theek, did you prefer to perform it alone or
with an exercise partner?

____Alone

____With one exercise partner

____ With multiple exercise partners

Did you perform anything that could be considemeereise other than the prescribed exercise
during the previous week?

___ Yes

___No

If you answered “Yes” to Question #4, please débalexercise you performed in the box below.
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APPENDIX K: WEEKLY EXERCISE SELF-REPORT LOG (DISTAN CE GROUP)
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1.

4.

Weekly Exercise Log (DISTANCE GROUP)

How many miles did you walk or run on the followidgys during the previous week?

Monday:
Tuesday:
Wednesday:
Thursday:
Friday:
Saturday:
Sunday:
TOTAL

When you performed your prescribed walk or run wneek, did you prefer to perform it alone or
with an exercise partner?

____Alone

____With one exercise partner

____ With multiple exercise partners

Did you perform anything that could be considernegreise other than the prescribed exercise
during the previous week?

___ Yes

___No

If you answered “Yes” to Question #4, please détalexercise you performed in the box below.
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Participant:

Steps for Protocol (MorriDissertation)

Participant #:

First lab arrival (DATE):

':' Informed Consent

] PAR-Q
O 7-day PAQ

Inclusion Criteria
Age:

Height:
Weight:

Gender:

':I If female,

O OO

Day 1 (Pre-intervention)

Pregnant? Rule out.
Hysterectomy? Proce

Perform pregnancy test. Provide directi

O Positive? Rule ot

O Negative? Procee

BMI calculation (kg/rf):

Resting HR:

=
=

Heart Rate Max calculation (220age):

Resting BP (1)

Over 100 bpm? Rule out.
Less than 100 bpm? Proceed.

(2)

[l over 200/110 twice? Rule out.

':' Within normal limits? Procee
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Enter Body Composition Lab for DXA.
O Subject removes all metal objects from b

':' Perform DXA.

DXA Scan Body Fat %:

O Male at or above 22% B If yes, proceed.

O Female at or above 32% BF? If yes, proc

FFM:
FM:

O Is participantonsidered “overweight but otherwise healthy”?

O Schedule patrticipant for Day

Inform participant of the followiny
-You need to bedasting from any food or alcohol for at st 8 hours
-Abstaining from modera-intensity exercise for at leash®urs and vigorot-intensity
exercise for at least 14 hours prior for D:.
-Abstainfrom caffeine for at lea«4 hours and nicotine for 2 hours.

Date:

Scheduled time:

TOTAL TIME FOR TESTING

NOTES

Day 2 (Pre-intervention)

Date:
Scheduled time:
Arrival time:
Weight:

Day 2 Inclusion/Exclusion Criteria

O Has participant fasted from food for 8 hot
O Has patrticipant fasted from alcohol for 8 hol
O Has participant abstained from Mt-int. exercise for at least 2 hours?

O Has participant abstained from V-int. exercise for at least 14 hours?
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| Has participant fasted from caffeine for 4 hours?

O Has patrticipant fasted from nicotine for 2 hours?
If so, proceed. If not, reschedule.
Reschedule date/time (if necessary):

Enter Blood Chemistry Lab for lipid panel using Chdestech LDX

(]

1. The patient should sit quietly for five minutesfore the blood sample is collected.

(]

2. A capillary plunger will be put into the end of &destech Capillary Tube with the
colored mark and then set aside.

3.Choose a spot on the side of one of the centeefingf either hand. To help
increase blood flow, the fingers and hands shoald/érm to the touch. To warm the
hand, you can:
a. Wash the patient’s hand with warm wa@R
b. Apply a warm (not hot) compress to the hand foesgvminutesOR
c. Gently massage the finger from the base to theeeral times to bring the blood
to the fingertip.

4.Clean the site with an alcohol swab. It will bewanportantto thoroughly dry
the area with a gauzepad before pricking the finger.

5. Firmly prick the selected site with a lancet.

6. Gently squeeze the finger to obtain a large drapladd. Wipe away this first drop
of blood, as it may contain tissue fluid.

7.Squeeze the finger gently again while holding wdward until a second large
drop of blood formsDo not milk the finger. The puncture should provide a free-flowing
drop of blood.

8.Next, hold the capillary tube horizontally or aslmhtly descending angle by the
end with the plunger. Touch it to the drop of blagthout touching the skin. The tube
will fill by capillary action up to the black marko not collect air bubbles.If it is
necessary to collect another drop of blood, wiggefiliger with gauze then massage again
from base to tip until a large drop of blood forms.

9. Fill the capillary tube within 10 seconds.

10.Wipe off any excess blood from the finger and hidneeparticipant apply pressure
to the puncture until the bleeding stops.

(]

O OO O

]

(0[O

DATA:
Total cholesterol: LDL cholesterol:
HDL cholesterol: Triglycerides:

Blood glucose:

153



Following completion of lipid panel, participant returns to Applied Physiology Lab:
Have participant lie still on padded table quidty 20 minutes.
Following 20 minute rest period, place canopy hadd in place.

First 5 min are to allow stabilization of partiaift, do not use data in analysis.

OO0

Measure RMR using remaining 5 minutes.

O Is coefficient of variation less than 10%? If ypsyceed. If no, continue to
collect until it is.

DATA:
Avg. VO, (over 5 min): Avg. VGQover 5 min):

EE/min [using Weir (1949) equation]:
REE (kcal/min) = 3.9(V@) + 1.1(VCQ)

REE (kcal/day):
REE = kcal/min x 1440

Participant proceeds to Biomechanics Lab for Balane FAMILIARIZATION.

O Turn on Neurocom and allow system to initializel aaro force plate.

O Stand participant on force plate and line up madalleolus on horizontal line, outer
border of heel at appropriate height line.
(S) Short 30 — 55" (76 — 140 cm)
(M) Medium 56 — 65" (141 — 165 cm)
(T) Tall 66 — 80" (166 — 203 cm)

O Complete one trial of each condition of Sensorgadization Test (SOT).

O Complete one trial of condition (backward/forwaodiMotor Control Test (MCT).

O Schedule participant for Day 3.
Inform participant of the following:
-Abstaining from moderate-intensity exercise foleaist 2 hours and vigorous-intensity
exercise for at least 14 hours prior for Day 2.
-Abstain from caffeine for at least 4 hours andbtiie for 2 hours.
Date:
Scheduled time:

154



TOTAL TIME FOR TESTING

NOTES

Day 3 (Pre-intervention)

Date:
Scheduled time:
Arrival time:
Weight:

Day 3 Inclusion/Exclusion Criteria

O Has participant abstained from MOD-int. exercisedileast 2 hours?

| Has participant abstained from VIG-int. exercisedbleast 14 hours?
| Has patrticipant fasted from caffeine for 4 hours?

O Has patrticipant fasted from nicotine for 2 hours?
If so, proceed. If not, reschedule.
Reschedule date/time (if necessary):

Resting HR:

O Over 100 bpm? Rule out.

| Less than 100 bpm? Proceed.

Resting BP (1) (2)
[ Jover 200/110 twice? Rule out.

':' Within normal limits? Proceed.

60% HRR:
60% HRR = [(HRuax— HRes) X 0.60] + HResiing

Participant proceeds to Biomechanics Lab for Balane Assessment.
| Turn on Neurocom and allow system to initializel aero force plate.

O Stand participant on force plate and line up meadalleolus on horizontal line, outer
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border of heel at appropriate height |
(S) Short 30 — 55" (76 40 cn)

(M) Medium 56 — 65" (141 165 cm)
(T) Tall 66 — 80" (166 203 cn)

Enter participant data — Birthdate: Height:

0 O

Place “QUIET” sign on door and close d¢

Complete Sensory Organization Test (St

0 [

Complete Motor Control Test (MC”

Preferred Pace determination

Walk speed evaluation (70 ft triateped over middle 50 ft):
- Times: 1. 2. 3. 4 5. 6.
- Preferred Walking Speed:

Following completion of PP determination, participat returns to Applied Physiology Lab:
O Participanistands for Standing Ambulatory Rest data (5

C Brief warm-up (3min at %2 preferred pace):

O Participant walk at preferdgpace (1 mil)

e Based on PP, this will last for:
e Total EE:

O Participant stands for EFC data (5 min—
» Return to within 4.5 mL/kg/milOR 1.5 METs
e Time to recover:
e Total O, consumption (L):
e EPOC (L/min):

Predicted EE using Loftin et al. (2010) equation:
Kcal = [mass(kg) x 0.789} [gender (men=1, women=2) x 7.634] + 51.109

Brief rest period for HR to return to w/in 10 bprinstanding HRsiing

O

Submaximal VQtest: Begin at 2 mph/2‘-> increase 1 mph/1% each min.
Finish test when HR reaches

Heart Rate Max calculation (2 — age):

Time exercised:

VO, achieved:

% of HRR achieved

Final HR reached:
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e Extrapolated VO2max:

| Schedule participant for Day 4.
Date:
Scheduled time:

TOTAL TIME FOR TESTING

NOTES

Day 4 (Pre-intervention)

Date:
Scheduled time:
Arrival time:
Weight:

Participant proceeds to Applied Physiology Lab forexercise prescription discussion.
| Inform participant of their baseline scores redate population norms.

O Discuss specific guidelines of exercise presaipti
Group:

1 ~: .
—I Discuss how to report exercise.

e Show how to access Qualtrics.
e Show how to download and use Nikeunning app.

O Discuss when and how to report 3-day food reeadlek 4, week 8, week 12).

| Schedule participant for Day 5 (during week 6).
Date:
Scheduled time:

NOTES
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Day 5 (during week 6 of intervention)

Date:
Scheduled time:
Arrival time:
Weight:

Day 5 Inclusion/Exclusion Criteria

| Has participant abstained from MOD-int. exercisedileast 2 hours?
O Has participant abstained from VIG-int. exercisedbleast 14 hours?
| Has patrticipant fasted from caffeine for 4 hours?

O Has participant fasted from nicotine for 2 hours?
If so, proceed. If not, reschedule.
Reschedule date/time (if necessary):

Preferred Pace determination

Walk speed evaluation (70 ft trials, timed over dhid50 ft):
- Times: 1. 2. 3. 4. 5. 6.
- Preferred Walking Speed:

Following completion of PP determination, participat returns to Applied Physiology Lab:

]

— Participant stands for Standing Ambulatory Resa & min)
| Brief warm-up (2 min at ¥z preferred pace):
-

Participant walk at preferred pace (5 min)

e Based on PP, 1-mile would last for:
e Correction factor from 5 min to mile time:
e Total EE:

]

I Schedule participant for Day 6 (post-intervention)

Inform participant of the following:
-You need to be fasting from any food or alcoholdbleast 8 hours
-Abstaining from moderate-intensity exercise foleaist 2 hours and vigorous-intensity
exercise for at least 14 hours prior for Day 2.
-Abstain from caffeine for at least 4 hours andtire for 2 hours.

Date:

Scheduled time:

NOTES
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Day 6 (Post-intervention)

Date:
Scheduled time:
Arrival time:
Weight:

Day 6 Inclusion/Exclusion Criteria

O Has participant fasted from food for 8 hot

O Has patrticipant fasted from alcohol for 8 hol

O Has participant abstained from Mt-int. exercise for at least 2 hours?
O Has participant abstained from V-int. exercise for at least 14 hours?
| Has participant fasted from caffeine for 4 ho

O Has participant fasted from nicotine for 2 hol

If so, proceed. If not, reschedul.
Reschedule date/time (if necessary):

Age:

Height:
Weight:

Gender:
':' If female,
Pregnant? Rule out.

Hysterectomy? Proce

O O[O

Perform pregnancy test. Provide directi
O Positive? Rule ot

O Negative? Procee

Enter Body Composition Lab for DXA.

O Subject removes all metal objects from b

O Perform DXA.
DXA Scan Body Fat %:
FFM:
FM:
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Enter Blood Chemistry Lab for lipid panel using Chdestech LDX

DATA:
Total cholesterol: LDL cholesterol:
HDL cholesterol: Triglycerides:

Blood glucose:

Following completion of lipid panel, participant returns to Applied Physiology Lab:
Have participant lie still on padded table quidty 20 minutes.
Following 20 minute rest period, place canopy hadd in place.

First 5 min are to allow stabilization of partiaiit (do not use data in analysis).

000

Measure RMR using remaining 5 minutes.

O Is coefficient of variation less than 10%? If ypsyceed. If no, continue to
collect until it is.

DATA:
Avg. VO, (over 5 min): Avg. VGQover 5 min):

EE/min [using Weir (1949) equation]:
REE (kcal/min) = 3.9(V@) + 1.1(VCQ)

REE (kcal/day):
REE = kcal/min x 1440

Participant proceeds to Biomechanics Lab for Balane Assessment.

O Turn on Neurocom and allow system to initializel aero force plate.

=

—! Stand participant on force plate and line up nmadalleolus on horizontal line, outer

border of heel at appropriate height line.
(S) Short 30 — 55" (76 — 140 cm)

(M) Medium 56 — 65” (141 — 165 cm)
(T) Tall 66 — 80" (166 — 203 cm)

Enter participant data — Birthdate: eighit:

] (2

Place “"QUIET” sign on door and close door.
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Complete Sensory Organization Test (SOT).
Complete Motor Control Test (MCT).

0 [

(]

Schedule participant for Day 7.
Inform participant of the following:
-Abstaining from moderate-intensity exercise foleaist 2 hours and vigorous-intensity
exercise for at least 14 hours prior for Day 7.
-Abstain from caffeine for at least 4 hours andtire for 2 hours.
Date:
Scheduled time:

TOTAL TIME FOR TESTING

NOTES

Day 7 (Post-intervention)

Date:
Scheduled time:
Arrival time:
Weight:

Day 7 Inclusion/Exclusion Criteria

| Has participant abstained from MOD-int. exercisedleast 2 hours?

O Has participant abstained from VIG-int. exercisedbleast 14 hours?

| Has patrticipant fasted from caffeine for 4 hours?

O Has participant fasted from nicotine for 2 hours?
If so, proceed. If not, reschedule.
Reschedule date/time (if necessary):

Resting HR:
O Over 100 bpm? Rule out.
O Less than 100 bpm? Proceed.
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Resing BP (1) (2)
I:'Over 200/110 twice? Rule out.

':' Within normal limits? Procee

60% HRR:
60% HRR = [(HRuax— HRes) X 0.60] + HResting

Preferred Pace determination

Walk speed evaluation (70 ft triatsped over middle 50 ft):
-Times: 1. 2. 3. 4, 5. 6.
- Preferred Walkingpeed:

Following completion of PP determination, participat proceeds to Applied Physiology Lat
C Participantstands for Standing Ambulatory Rest data (5
O Brief warm-up (3min at ¥ preferred pace):

| Participant walk at preferdgpace (1 mil)

e Based on PP, this will last for:
e Total EE:

O Participant stands for EPOC d

¢ Time to complete:
o Total G, consumption (L):
e EPOC (L/min):

Predicted ERusing Loftin et al. (2010) equation:
Kcal = [mass(kg) x 0.789 [gender (men=1, women=2) x 7.634] + 51.109

Brief rest period for HR to return to w/in 10 bpiHR esting

O

Submaximal VQtest: Begin at 2 mph/2-> increase 1 mph/1% each min.

Finish test when HR reaches

Heart Rate Max calculation (2 — age):
Time exercised:

VO, achieved:

% of HRR achieved

Final HR reached:

Extrapolated VO2max:

| Schedule patrticipant for Day
Inform participant of théollowing:
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-Abstaining from moderate-intensity exercise foleaist 2 hours and vigorous-intensity
exercise for at least 14 hours prior for Day 8.
-Abstain from caffeine for at least 4 hours andtire for 2 hours.

Date:

Scheduled time:

TOTAL TIME FOR TESTING

NOTES

Day 8 (Post-intervention)

Date:

Scheduled time:

Arrival time:

Weight:

Day 8 Inclusion/Exclusion Criteria

O Has participant abstained from MOD-int. exercigedioleast 2 hours?
| Has participant abstained from VIG-int. exercisedbleast 14 hours?
O Has patrticipant fasted from caffeine for 4 hours?

| Has participant fasted from nicotine for 2 hours?
If so, proceed. If not, reschedule.
Reschedule date/time (if necessary):

Resting HR:

| Over 100 bpm? Rule out.
—

Less than 100 bpm? Proceed.

Resting BP (1) (2)

I:'Over 200/110 twice? Rule out.

':' Within normal limits? Proceed.

Preferred RUN Pace determination

Run speed evaluation (Time to complete a “leisujaly around a 200 meter track):
- Times: 1. 2.
- Preferred Running Speed:
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Following completion of PP determination, participant proceeds to Applied Physiology Lab:
| Participant stands for Standing Ambulatory Resa ¢a min)
O Brief warm-up (3 min at %2 preferred pace):

O Participant run at preferred pace (5 min)
e Based on PP, this would last for:
¢ Average VQ over 5-min run:
e Total EE:

| Participant stands for EPOC data (5 min) —
» Return to within 4.5 mL/kg/mi©®R 1.5 METs
e Time to recover:
e Total G, consumption (L):
e EPOC (L/min):

Predicted EE using Loftin et al. (2010) equation:
Kcal = [mass(kg) x 0.789] — [gender (men=1, womerx2.634] + 51.109
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