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ABSTRACT
An equation recently published by Loftin, et al. (2010) was cross-validated usingj86ts
consisting of 10 normal weight walkers, 10 overweight walkers, and 10 distance r@emier
was balanced across sub-groups. Participants walked or ran for 5 minutespaetbeied pace.
Preferred walking pace was determined by six timed 50-ft trials aner@frunning pace by
the runner’s typical training pace. Energy expenditure (EE) was determanidlirect
calorimetry and reported in absolute units (kcal), and corrected to a milecdisBody
composition was assessed via DXA. EE per mile was predicted using the Ladtin2€t.0)
equation. The equation [Kcal = mass (kg) x 0.789 — gender (men=1, women=2) x 7.634 +
51.109; B = 0.632, SEE = 10.9 kcal/mile] yielded a mean of 99108 kcal/mile which was
significantly different (p < 0.05) than the measured mean of the cross-validatiup (107.8 +
15.5 kcal/mile). However, the mean was within the standard error of the estintag¢eoriginal
equation. Further analysis included a Chow test which yielded no significaredides between
regression coefficients of the original equation and the cross-validatigngfGifp [Kcal = mass
(kg) x 0.825 — gender (men=1, women=2) x 1.687 + 47°6; ®625, SEE = 9.82 kcal/mile]
equation. Also, absolute EE per mile for the CV group was similar across sub-gt@appedrs
the Loftin, et al. regression equation is useful for exercise prescriptiort ih alaws for the

prediction of EE for either walking or running a mile in normal weight and overwadylts.
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CHAPTER |

INTRODUCTION

The ability to accurately predict energy requirements for individuatspsritant for
weight management (Mifflin, St. Jeor, Hill, Scott, Daugherty, & Koh, 1990)nEveodest
weight loss of 10% can generate many positive effects not only in physidal, leglalso for an
individual's self-esteem (Larsson & Mattsson, 2003). In order to simply maintaent weight,
energy expenditure (EE) must equal intake (Welle, Forbes, Statt, BarnArdaguda, 1992).
To reduce mass there must be a greater amount of energy expended than consumed, or a
decrease in energy intake (Welle et al., 1992). An accurate method for detgravierall
energy requirements and expenditure is important for normal weight and aylerpepulations
(Mifflin et al., 1990). Limited research has examined overweight men and wohem w
assessing EE to walk or run a mile (Loftin, Waddell, Robinson, & Owens, 2010).

Total energy expenditure (TEE) is composed of resting energy expenditEg, (R
which makes up 50-80% of energy use, thermic effect of food digestion (about 10%), and non-
resting energy expenditure (10-40%) (Heilbronn et al., 2006). TEE can be idcbgyase
prolonging exercise activity or raising the intensity of exerdtdtx¢kakis & Lind, 2006).
However overweight individuals tend to experience a greater amount of musculkelatal s
pain or intolerance to increases in exercise intensity thus leadings® @ldéasant experience
and greater likelihood of cessation of regular exercise (Ekkekakis & Lind, 2006).

An effective weight loss program should include an aspect of regular phydivdalas
well as encouragement for it to continue for six continuous months to decrease itheddkef
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weight regain after initial improvement (Ekkekakis & Lind, 2006). The Americale@e of
Sports Medicine recommends daily activity should include at least 30 minutes afiteede
intensity activity at least 5 days each week (ACSM, 2006). However, innitedLStates only
about 22% of men and 19% of women report that they meet the minimum requirements of daily
activity (Ekkekakis & Lind, 2006). The problem is even greater in the obese adulttpmpula
(Body mass index > 30 kgfinas only 19% of men and 16% of women report that they meet the
minimum requirements (Ekkekakis & Lind, 2006). Determining types of exeragggms
which are beneficial to overweight subjects is an important topic of research.
The effects of a simple walk can be more than just simply expending caadsng
together with friends or family can generate many positive effects, bosicphgnd
psychological (Larsson & Mattsson, 2003). Currently, Mississippi has thetlpeyesntage of
adults in the United States who are considered obese at 34.4% (Sherry, Blanck,, Galuska
Dietz, & Balluz, 2010). Both overweight and normal weight adults who are able to walk
continually for one hour at their preferred pace can expect to complete abeuniles this
amount meets the daily physical activity guidelines of the Americar@otf Sports Medicine
of daily walking at 3.0 mph for one hour (Loftin et al., 2010). While there are suffi¢ciehes
of self-reported energy intake, there remains a lack of research cogng&rfor normal weight
and overweight subjects conducted under free-living conditions (Welle et al., 1992). To date,
limited study has been conducted on caloric cost over a defined distance étatti, 2010).
Establishing a caloric prediction equation to more accurately estimatealBEngortant
goal. The primary purpose of this study was to cross-validate a receniigheabéquation by

Loftin, et al. (2010). The secondary purposes were to compare EE for normiatl weeig



overweight adults when walking or running a mile as well as evaluate subalaxD, response

to exercise for normal weight vs. overweight adults.

The formal null hypotheses to be tested are as follows.

Hypotheses

Hoi: The Loftin et al., (2010) equation will accurately (p > 0.05) predictggnexpenditure
(kilocalories) to walk or run a mile in overweight walkers, normal weight wsjleand distance
runners.

Hoz: There will be no significant difference in absolute kilocalories expended pewaiked or
run between overweight walkers, normal weight walkers, and distance runners.

Hos: There will be no significant difference in kilocalories expended per mile dalkeun
between overweight walkers, normal weight walkers, and distance runnersxphessed
relative to absolute mass.

Ho4: There will be no significant difference in kilocalories expended per mile dalkeun
between overweight walkers, normal weight walkers, and distance runnersxphessed
relative to fat-free mass.

Hos: There will be no significant difference in percentage obWax between overweight

walkers, normal weight walkers, and distance runners when walking or riomangeadmill.



Operational Definitions
The following definitions are set to adequately assess variables relevhatstudy.
Metabolism:sum of physical and chemical processes within a cell which yield energy
necessary for life
Kilocalorie: unit of measure of energy where 1.0 cal is equal to amount of heat energy
needed to raise the temperature of 1.0g4) H°C. 1 kilocalorie = 1000 calories.
Indirect calorimetry:method of determining energy expenditure by measuring oxygen
uptake (VQ), carbon dioxide production (VG and pulmonary ventilation (VE).
Fat-free massmass of the body that is not fat; includes muscle, bone, skin, and organs.
VO,: volume of oxygen consumed per minute.
Net Energy Expenditure (NEE)alculated as the resting energy expenditure subtracted
from the total gross energy expenditure to approximate the energy expended due to
activity.
Excess Post-exercise Oxygen Consumption (EP&&jated oxygen consumption
during recovery from exercise that is in excess to the amount that would be consumed a
rest during equivalent time period.
Normal WeightBody fat percentage less than 30%.
Overweight:Body fat percentage greater than or equal to 30%.
Distance RunneWill be defined as a recreational runner who has completed either a
10K, half-marathon, or marathon race in the past six months and accumulatesage aver

of at least 20 miles per week.



Delimitations

This study focuses on adults 18 years of age or older from the University as3vipsi
campus or residing in Oxford, Mississippi. In order to participate, subjectdmasie to
answer “NO” to each question on the Physical Activity Readiness Quest®(PAR-Q)
(Thomas, Reading, & Shepherd, 1992). Subjects will be considered for the Overwdigts\Wa
group as long as subjects are considered overweight but otherwise healthgtsSubgt weigh
less than 300 Ibs and be able to walk on a treadmill. Each subject must also be able to give

written consent.

Limitations
There are a few limitations in the design of the study that should be codsidere
Participants will be recruited on a voluntary basis, and it's possible thatlifeets may already

be interested in exercise and physical activity.



CHAPTER I
REVIEW OF LITERATURE

Preferred walking speed and its effect on metabolic cost of locomotion haseb@com
particular topic of interest (Bogdanis, Vangelakoudi, & Maridaki, 2008; Browiager,
Herron, & Kram, 2006; Browning & Kram, 2005; Loftin et al., 2010). It has been steghimt
the body is able to sense metabolic cost to perform work at a certain walkingnplaoentrols
movement pace of the legs in order to minimize energy cost (Browning & Kram), 2005
Research has found that when allowed to walk at their own desired pace, each indwikisia
to maintain a pace that is neither too fast or too slow as to cause them to feebmesl or
uncomfortably slow (Larsson & Mattsson, 2003). Physiologically, it is much moregtcally
sound for an individual to walk at this desired pace rather than any other (Larsson soNatts
2003). Due to factors beyond their control, elderly NW individuals prefer a significdower
pace compared to their younger counterparts while still operating at a mirdastimer distance
(Browning & Kram, 2005). One particular study found that for adults classsi®&d/4, their
preferred pace of 1.4 meters/second or 3 mph produced the least amount of energy cost p
distance and required only 36% of their aerobic capacity (Browning & Kram,.2006gntly
there exists a lack of knowledge on what pace overweight and obese individuals lastinper
regard to EE and fat oxidation (Bogdanis et al., 2008; Browning & Kram, 2008 xléar

however that each individual operates best at a pace which their own body resogniz



In order to properly prescribe an exercise routine, it is important to have acoura
caloric expenditure estimations. To be able to correctly evaluate how muaihotreenergy is
spent during exercise is an essential component of any weight managemeargB@wning
et al., 2006). A person who is classified as obese has been shown to expend many more total
calories while walking than a NW person (Browning et al., 2006). Loftin, Wadd=inRon,
and Owens (2010) noted that when overweight walkers, normal weight walkers, atftbmara
runner’'s energy expenditure per mile were compared relative to their owmiasdy all groups
were significantly different from each other. Normal weight walkepeeged 10% more
kilocalories/mile per kg of mass than overweight walkers while marathonrauwweee found to
expend 14% more kilocalories (kcal) than the overweight group (Loftin et al., 2010). In the
regression equation devised for predicting EE to walk or run a mile, it was natéd.ttfs of
the variance was due to body mass with another 4.1% accounted for by gender, d®wing t
trend that the higher the body mass the more kcal/mile expended (Loftin et a).,Bx@hing
et al. (2006) also showed that part of the difference in EE can be justifiad Qifferences in
amount of body fat a person has. However, despite the logical expectationdhahlo€
adipose tissue would affect the difference in caloric expenditure, it was not foundffiecbeda
by how body mass was distributed (Browning et al., 2006). Pertaining to geridezrdiés in
metabolic expenditures, it has been shown that NW men and women have comparable gross
energy expenditures during walking (Browning et al., 2006). However, when Hmasd\s0
groups are compared by evaluating standing metabolic rates, NW womesidrafreantly
smaller rates than males due to their lower amount of lean body mass (Bretvain@006).
This same study also found that the net metabolic cost of walking for the obkeseswaas

about 10% greater per kg of body weight than the NW group (Browning et al., 200&3. It



noted that body fat percentage accounted for about 45% of the difference in the netienetabol
cost of walking (Browning et al., 2006). Increasing the amount of body fat etheestanding
metabolic rate due to the added weight in the ratio of body weight to energydexpe but
does not change the gross metabolic cost of walking (Browning et al., 2006). Adbitioain
evaluating VQ max for obese compared to NW individuals, obese women had 33% lower and
obese men had 28% lower values (Browning et al., 2006).

In research examining the contribution of body composition factors contributing to the
EE to complete a marathon, Loftin, Sothern, Koss, et al. (2007) observed that kanganan
women runners had slower times and overall expended more calories than the runnezsewho w
considered smaller. In this same study, while running at marathon pace for onadéour
expended significantly more energy (2,792 kcal) compared to women (2,436 kcal) wiesn val
were corrected to marathon time (Loftin et al., 2007). The researchers mettéftetgender
differences were probably due to variance in body size and compositiom (&iodti., 2007).
Also, mass accounted for about 63% of the EE variance with FFM accounting for 42% and FM
20% of this variance (Loftin et al., 2007). It has been found that while standing and e@mpari
EE to body mass only, obese subjects had a 20% lowgthad NW subjects (Browning et al.,
2006). However, when this datum is evaluated to amount of lean body mass, no differences ca
be distinguished between obese and NW subjects (Browning et al., 2006). Loftij2e18a)
found that evaluating EE per mile relative to amount of FFM showed similatsréstiveen
overweight walkers, normal weight walkers, and marathon runners. Evidencedimd &t
being no different when comparing FFM for obese and NW individuals is gaining support.

In order to perform the same relative amount of work as a NW person, overweight

individuals must put forth an increased amount of effort to overcome their greayenbes due



to excess adipose tissue. So far, limited study has been conducted to deterexaetthe
metabolic difference between exercise for overweight individuals compak8d tc.oftin et al.,
2010). Browning and Kram (2005) found that for overweight women, walking was more
expensive metabolically compared to their normal weight subjects acvasaice of speeds;
the total number of calories they expended was 11% higher when performing thensanmé
of work. When walking at their preferred speed, the obese women used 51% of theila¥O
while the normal weight women only operated at 36% of theiy M@x (Browning & Kram,
2005). Treuth, Figueroa-Colon, Hunter, Weinsler, Butte, and Goran (1998) studiedeexerci
ability of overweight children and found that the additional energy required torpesfork was
due to an increased body mass. Bogdanis et al. (2008) evaluated peak fat oxataaod r
found that in both males and females, leaner or physically active people were @dafietm fat
oxidation rates double those of the sedentary, overweight individuals, suggestingesekbcr
ability to utilize fat (Bogdanis et al., 2008). Browning and Kram (2005) suggdstedimply
adding 1 kg of weight to the legs of a normal weight person can cause oxygen consioniion t
increased by about 3.5% when walking. The researchers also found that in addition t
increase of leg weight, obese individuals tend to have a wider leg-swing prddite when
walking to support their body weight. When NW subjects perform a step width doubleheyat t
normally do, it can increase their EE by as much as 25%. Limited researcetermined how
much the metabolic rate cost per distance varies for overweight adultyint\speeds
(Browning & Kram, 2005).

Exercise for overweight individuals is typically characterized agrdifficult and less
enjoyable than what their NW counterparts feel about the same workloadriangsMattsson

(2003) have speculated that reasons for exercise being expressed asYyesdeeigr obese



people may be due to the possibility of increased friction experienced betwgenahd with
arms against their torso. Ekkekakis & Lind (2006) reported that overweight asel obe
individuals have expressed higher perceived exertion ratings with iadreasrcise intensity
compared to NW subjects as well as an inability to tolerate an increasensitint&tudies have
found that when overweight subjects are exposed to the same speed of treadns#,ekenc
must operate at a higher percentage of their previously determined aepauitycavhich is
significantly affected by the fact that their peak aerobic capecityuch lower than that of NW
subjects (Browning & Kram, 2005; Ekkekakis & Lind, 2006). Larsson and Mattsson (2003)
found that when performing the same level of aerobic work, overweight subjects woaked a
average of 56% of their VOnax while the NW subjects operated at 36%.

While most studies have pointed to the differences in overall EE between alerareil
NW people, the reasons for this difference is still being evaluated. The ladkladble,
unobtrusive method for measuring daily physical activity has caused thg tbdiscern the
relationship of overweight individual’'s added weight and EE difficult (Rutter, 1994). Bespi
most studies finding marked differences in EE for NW and overweight individualsstudich
take into account the amount of FFM a person has have been finding little to nondéfer&E
(Bogdanis et al., 2008; Ekkekakis & Lind, 2006; Loftin et al., 2010; Welle et al., 1992)luids
EE for walking or running a mile at preferred pace has been shown to be dysetishme in
NW and overweight adults (Loftin et al., 2010). It has been shown that males tend to expend
more kcal/mile than females, but when expressing the data relative tmtaoid-FM no gender
differences were noted (Loftin et al., 2010). An additional study noted that wheg E#M
mass into account, baseline BMI was also not a functional predictor (Larssortssdat2003).

A study evaluating 24-hour EE of overweight individuals who went through a weight loss

10



program found that FFM accounted for 86% of the variance in EE (Heilbronn et al., 2006). An
interesting finding by Welle et al. (1992) was that when Basal Metabolec(BMR) was
adjusted for lean body tissue, the difference between NW and overweight subgects wa
eliminated. An additional study of BMR in children by Treuth et al. (1998) also fhwatdvhen
adjusting BMR for body composition and applying it to FFM, all previously observed
differences (overweight children averaged 222 Kj/day higher than NW childe¥e)ne longer
present, suggesting no difference in carbohydrate or fat oxidation. Thesssadty also pointed
out that when adjusting the children’s submaximak¢€ores for FFM from treadmill walking,
there were no observed differences (Treuth et al., 1998).

As noted from the literature, establishing a caloric prediction equation to ownately
estimate EE is an important goal. The focus of this study was to cradast@dhe regression
equation devised by Loftin, et al. (2010). Determining accurate EE is importantltele a

properly assess exercise prescription (Mifflin et al., 1990).
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CHAPTER 1l
METHODOLOGY
Subjects
A total of 30 participants were recruited from the University of Mé&ggs and Oxford,
MS community. The participants consisted of 10 normal weight walkers (N\WWverweight
walkers (OW), and 10 distance runners (DR). In order to neutralize ther dacide on EE, an
even number of males and females for each category were recruitedtadd%emales and 5

females per group).

Procedures

Pre-screening was conducted to determine contraindications to exéheseAR-Q was
used in order to screen for any contra-indications to exercise. Participangketed a 7-day
physical activity questionnaire to determine physical activitysté®allis, Haskell, Wood, et al.,
1985). Participants were considered for the overweight walkers group as lbeg asre
considered overweight but otherwise healthy to be determined by answeR-Q. Self-
reported height and weight were obtained for calculating BMI for group placemeoiteottial
walker participants. Walker participants with BMI greater than 25.0 kgene initially
assumed to be in the OW group and those below 25.F kgftne NWW group. However, body
fat percentage was the final group determinant and would override BMI gssaggAdams et

al., 2007).

12



Each participant’s body composition was evaluated using dual energy x-ray
absorptiometry (DXA) and was measured on a Hologic Delphi, QDR seriefo(BeBlA)
apparatus. Indirect calorimetry was used to measure EE during trieadtkihg or running. All
metabolic data (oxygen uptake, carbon dioxide production, pulmonary ventilation) wasedeas
using a ParvoMedics TrueOne 2400 (Sandy, Utah) measurement system. Befostadolic
testing was commenced, the system was calibrated against stan@sr@CeE6.0%,
C0O,=4.0%). EE was measured in absolute units (kcal) as well as relative to natsBaw f
mass; all caloric data were corrected to a 1-mile distance. Eachgaant had their caloric
expenditure predicted for a 1-mile walk or run using the EE prediction equatioopkeydly
Loftin, et al. (2010).

The NWW and OW were evaluated by walking on a treadmill at their preferred pac
This speed was determined by evaluating their pace from 6 timed 50 fisedriren indoor
track. After a brief warm-up, the NWW and OW walked for 5 minutes on the triadrhieir
preferred pace. Immediately following the 5-minute walk, NWW and OWcpaahts stood on
the treadmill for an additional 5 minutes to assess excess post-exergea crpsumption
(EPOC). After the 5-minute standing period ended, NWW and OW participants weigeor a
brief rest period long enough for their HR to be within 10 beats @ffAROnce the rest period
ended, participants performed a submaximal treadmill test using a edoBdike protocol
(Froelicher, Brammell, Davis, Noguera, Stewart, & Lancaster, 1@)their heart rate (HR)
reached the target HR of 60% of predicted heart rate reserve (HRRYng the percentage of
HRR [60% HRR = (HRax— HRes) X 0.60] to the HRsiing The protocol involved stages which
increased by 1 mph and 1% grade every minute. The first stage began withdimdllteg?

mph and 2% grade. The protocol was ended when the participant reached 60% of HRR

13



Independent regression equations were used to examine the N® association and \\®nax
was estimated at the extrapolated HR max.

After a brief warm-up, the DR were asked to run at their distance gamaice for 5
minutes to project the pace of running a mile. Their training pace was detdrfrom their self-
reported race times (10K, half marathon, or full marathon) from the previous 6 months.
Immediately following the 5-minute run, DR participants stood on the trélddman additional
5 minutes to assess EPOC. After the 5-minute standing period ended, DR pastiogrant
provided a brief rest period long enough for their HR to be within 10 beatsgfildFOnce rest
period ended, participants performed a submaximal treadmill test usindifed Balke
protocol until their HR reached the target HR of 60% of HRR. The protocol involvesksstag
which increased by 1 mph and 1% grade every minute. The first stage bdg#mevireadmill at

4 mph and 4% grade. The protocol was ended when the subject reached 60% of HRR.

Statistical Analysis

The primary statistical analysis included a cross validation of thenlaifal. published
equation (2010) [Kcal = mass(kg) x 0.789 — gender (men=1, women=2) x 7.634 + 51.109]. A
dependent t-test was employed to compare the measured EE of the crossiwagrdap to
predicted EE from the equation noted above. Regression coefficients genenatéueficross-
validation group were compared to the original equation’s coefficients using at€sio{@960).
Statistical shrinkage was also evaluated betwéealues of the original equation and cross-
validation regression analysis. Finally, a one-way ANOVA was usedtpa@ EE among the
normal weight walkers, overweight walkers, and distance runners in thevetmizgion group.

Statistical significance was set at the 0.05 level.

14



CHAPTER IV
RESULTS
Subject Characteristics
Physical characteristics of each group are presented in Table 1 (page 1OWTdreup
was found to have a significantly (p > 0.05) higher mass than both the NWW and DR, @&s well
having a higher body fat percentage. Fat weight was found to be signifigeedlgr in the OW
as compared to the NWW and DR while fat-free weight showed no significanediféer
between groups. Height was similar across the three groups as no siguiificence in height

was evident. The DR group was also found to be older than both the NWW and OW.

Caloric Expenditure per Mile Measurements

The results presented in Table 2 (page 20) refer to the kilocalories (bathratkand
predicted) expended per mile for each group as well as standing ambusatq§AR) and net
energy expenditure (NEE). Predicted kcal/mile was determined using tine etcdl. equation
(2010). The predicted kcal to walk or run a mile was 9910.9 kcal/mile. The overall mean for
the measured kcal expended when corrected to one-mile distance was 19h&eal/mile. A
dependent t-test revealed the Loftin, et al. (2010) equation significantly aticheted the kcal
to walk or run a mile in the cross-validation group, however the measured kcalthiaste

standard error of estimate (10.9 kcal) of the predicted values using the originarequat
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Table 1 —Physical Characteristics

Variable Group Mean SD Min. Max. Gender Mean SD Min. Max.
Age (years) | NwWw 22.6* 25 18.0 25.0 M 216 3.0 18.0 250
F 236 15 210 250

Oow  23.0* 2.7 20.0 290 M 23.6 3.8 200 29.0

F 224 11 210 24.0

DR 28.7° 7.3 21.0 420 M 308 58 210 36.0

F 266 8.6 220 420

Mass (kg) NWw  71.9% 17.5 50.5 104.0 M 85.4 14.0 66.8 104.0
F 584 6.1 505 64.6

OW 86.8° 81 76.4 101.0 M 91.2 81 786 101.0

F 823 58 764 0911

DR 69.7° 14.2 555 84.6 M 753 7.6 643 84.6

F 64.1 79 555 739

Height (m) NWw 1.75% 0.10 1.63 1.87 M 183 0.03 180 1.87
F 166 0.05 1.63 1.75

ow 1.72* 0.11 156 1.91 M 1.79 0.09 168 191

F 164 0.05 156 1.69

DR 1.73* 0.10 156 1.92 M 1.80 0.09 168 1.92

F 166 0.06 156 1.72

Body fat % | NwWw 19.5* 6.1 9.7 29.1 M 145 3.2 9.7 187
F 245 31 204 291

OwW 30.7° 6.8 214 405 M 25.0 3.7 214 298

F 36.4 3.0 333 405

DR 19.0* 53 121 26.9 M 145 19 121 172

F 235 3.1 19.0 26.9

Fat weight (kg)| NWW  134%* 34 75 194 M 126 46 75 194
F 143 19 119 159

oW 265" 56 16.8 36.9 M 229 48 16.8 28.2

F 30,0 40 270 36.9

DR 13.1* 36 7.8 199 M 110 23 7.8 137

F 152 3.6 105 19.9

Fat-free NWW 58.4% 16.8 38.1 84.3 M 727 99 57.7 843
weight (kg) F 441 54 381 49.1
Oow 60.3* 93 47.0 728 M 68.3 48 618 728

F 52.3 3.3 47.0 552

DR 56.6° 9.5 427 717 M 643 54 565 717

F 48.9 4.8 427 54.0

* different letters indicate p < 0.05.
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Table 2 —Energy Expenditure to walk or run a mile

Variable OverallMean SD Group Mean SD

Measured Kcal/mile 107.8 15.5| NWW 100.2* 15.3
oW 115.6* 124
DR 107.8* 15.8

Predicted Kcal/mile 99.7 13.8 | NWW 96.4% 17.2
OW 108.1° 9.3
DR 94.7% 104

SAR (kcal/min) 1.83 0.52 | NWW 1.67* 0.52
ow 1.83* 0.34
DR 1.94% 0.38

Net EE (kcal/mile) 78.3 17.1 | NWW 65.04% 14.1
OW 76.87% 10.2
DR 92.94° 143

Kcal/mile/kgBW 1.44 0.16 | NWW 1.43% 0.18
ow 1.33" 0.10
DR  1.55° 0.14

kcal/mile/kgFFW 1.88 0.26 | NWW  1.79% 0.32
ow 1.94* 0.22
DR 1.92% 0.23

* different letters indicate p < 0.05.
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Regression Analysis

The predicted kcal value and measured value were found to have a strong, positive
correlation, withr = 0.778 (? = 0.605). A scatter plot indicating the relationship of mass and
kcal to walk or run a mile can be found in Figure 1 (page 22). Using the crosgivalidiza, a
regression equation was formed in order to compare coefficients with the locigfitna, et al.
(2010) equation. The coefficient for weight was 0.825 for the cross-validation dataredrtgpa
0.789 for Loftin, et al. (2010). The coefficient for gender was 1.687 for the crossticalidata
compared to 7.634 for Loftin, et al. (2010). The constant was 47.579 for the cross-validation data
compared to 51.1 for Loftin, et al. (2010). A Chow test (1960) was performed to evaluate any
differences between the regression coefficients of the Loftin, &04l0f equation and
regression coefficients of the cross-validation group. The test found thaithge no significant
difference between groups (p > 0.05).

R-values were also highly correlated as cross-validationrdata790 ( = 0.625) and
=0.795 (? = 0.632) for Loftin, et al. (2010). Calculating cross-validafefund that values
were strongly correlated and estimated shrinkage was 0.027; which is hangnsuggestive of
no significant difference irf values. Regression scatter plot is presented in Figure 1 (page 22).
Comparison of predictive ability of Loftin, et al. (2010) equation and cross-validafi@tien is

presented in Figure 2 (page 23).
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Figure 1 — Scatterplot of the cross-validation group (kcal/mile vs. mass)
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Figure 2 — Predicting kcal/mile based on mass

150

1

1

1

Kcal/mile

40

30

20

[ERN
o

90

80

70

60

Loftin :
. kcal = BWx(0.789) - 7.634 x(gender, m=1 f=2) + 51.1
[SEE = 10.9, R? = 0.632]
i Cross-validation data:
kcal = BWx(0.825) - 1.687x(gender, m-=1 f=2) + 47.6
[SEE =9.82, R = 0.625]
50 60 70 100 110

80 90
Mass (kg)

& Loftin et al. (2010)
B Cross-validation data
—— Linear (Loftin et al. (2010))

120

20




In addition to data collected during exercise, data were collected as na@stl as relative
to mass and FFM. There was no significant difference in kcal expended per afirege(SAR)
between groups. NEE was found to be significantly greater for the DR group than bath wa
groups. When gross caloric expenditure was expressed relative to masstelXBund to
expend more kcal/mile than both other groups. However, when EE per mile were@dmpar
relative to FFM, results were found to be similar across groups.

Table 3 (page 25) presents data relating the time to complete one mitaupyas well as
an assessment of percentage ohbW@x performed during the 5-minute run or walk. Wher, VO
max was predicted from performing a Y8ub-max test, predicted \{@ax was found to be
significantly higher for the DR group compared to both walker groups. The DR group petform
their 5-minute run at a significantly higher percentage of their M@x as determined from the
VO, submax test than both the NWW and OW groups. As would be expected, the DR group’s
treadmill speed was significantly greater than the pace for both the NWWEnBé&zause the
DR group was running and traveling at a much faster pace than both walker groups, the DR

would take a significantly shorter amount of time to complete one mile.
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Table 3- Oxygen consumption for submax test and at preferred pace and time to complete on
mile.

Variable Group Mean SD
VO2 max NWW 46.28° 104
(Ml/kg/min) ow 39.06° 6.9

DR 63.45" 12.8

Percent of VO2 max NWW 35.1°% 9.2
worked during ow 37.0% 6.8
5-min walk/run DR 59.8° 10.2
Preferred Pace (mph) NWW 3.14°% 0.31
ow 3.05% 0.41

DR 6.82° 0.72

Time to complete NWW 19.3% 0.60
one mile at preferred ow 20.0% 0.87
pace (min) DR 8.9" 0.28

* different letters indicate p < 0.05.
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Summary of results and formal hypotheses

The formal null hypotheses and the statistical statements as determiheddaya
analysis are as follows.
Hypotheses:
Ho;: The Loftin et al., 2010 equation will accurately (p > 0.05) predict energy expenditure
(kilocalories) to walk or run a mile in overweight walkers, normal weight wajleard distance
runners. Fail to reject.
Hoz: There will be no significant difference in absolute kilocalories expended pewaiked or
run between overweight walkers, normal weight walkers, and distance runnkts.réjaict.
Hos: There will be no significant difference in kilocalories expended per mile dalkeun
between overweight walkers, normal weight walkers, and distance runners whessegpr
relative to absolute mass. Reject.
Hos: There will be no significant difference in kilocalories expended per mile diakeun
between overweight walkers, normal weight walkers, and distance runners whessegpr
relative to fat-free mass. Fail to reject.
Hos: There will be no significant difference in percentage ofW@x between overweight
walkers, normal weight walkers, and distance runners when walking or running aedrailire

Reject.
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CHAPTER V
DISCUSSION
Cross-validation

The main focus of this study was to cross-validate the recently publisheal leofi.
(2010) prediction equation using normal weight walkers (NWW), overweight walk&v$, @nd
distance runners (DR). The findings of this study suggest there is sufeieence to indicate
that the original equation is valid in predicting the number of kilocaloriekast walk or run
one mile at an individual's preferred pace taking into account mass and genderai$ dppe
equation is useful for exercise prescription in that it allows for the predictiog tdrkeither
walking or running a mile in normal weight and overweight adults.

Measured and predicted kcal/mile were assessed per walk or run groelb @sa cross-
validation group mean and predicted mean using the Loftin, et al. (2010) equation. The
difference in mean (8.1 kcal/mile) was within the published standard errer38.9) stated
by Loftin, et al. (2010). A regression scatter plot is presented in Figurgé& 28 and using the
coefficients determined from the line of best fit, it would appear that theeieos are highly
correlated (r = 0.778) to those of the original equation published by Loftin, et al. (2010).
However, the dependent t-test expressed significant differences inkeedanile which
necessitated further analysis. In order to assess the regressfanerte of the Loftin, et al.
(2010) equation and those of the cross-validation group, a Chow test (1960) wasqxeridis

test showed that there was no significant difference (p > 0.05) between tssi@yr
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coefficients of the two groups. The dependent t-test result initially stegfja significant
difference between the means of the measured kcal/mile and the predadtedlé&cdespite the
difference in mean being within the published standard error. The Chow testudhedtsfthe
case of what was previously stated about the SEE, showing no significargraiffdretween the
two regression analyses to warrant rejecting the original equation é&v ane. This is
suggestive of the Loftin, et al. (2010) equation having the ability to accurageli¢ipEE per
mile based on mass and gender.

Ther? value of the cross-validation regression equatitm @.625) was found to be
similar to the publisherf = 0.632 for Loftin, et al. (2010). The predicted kcal value and
measured value were found to have a strong, positive correlatiom, witv78 ¢* = 0.605).
Calculating cross-validated found that values were strongly correlated and estimated shrinkage
was 0.027. This statistic was estimated by subtractingf trelue of the cross-validation data
from ther? value of the Loftin, et al. (2010) equation. The degree of shrinkage can be used as a
guide to represent consistency and uniformity across samples (Guan, Xigegfi&g, 2004).
The closer this value is to zero, the greater the reliability that the rédatéalle and reproducible
between groups (Guan et al., 2004). This difference of 0.027 therefore is minimal aestisagg
of no significant difference irf values.

Additionally, using measured kcal, weight, and gender as the factors, a wyressi
equation was derived from the cross-validation subjects. Figure 2 (padeo24)the
comparison of the Loftin, et al. (2010) equation and this cross-validation regresgsiation.
Regression slopes showed similar trends and inspection of the graphs of thathnbe SEE
of both lines included shows that their standard error bars overlap each other, da&hoing t

statement that the equations do not produce significantly different results. EEhsidgests that
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the difference between the cross-validation data and original data publisheftibt al. is not

significant enough to warrant rejecting the Loftin, et al. (2010) equation in fazon@iv one.

Energy Expenditure Across Sub-groups

When measured kcal/mile was compared between groups, there were noasignific
differences. These results are similar to findings in other relate@staskessing gross EE
between normal weight and overweight individuals over a defined distance or tina(iBycet
al., 2006; Loftin et al., 2010; Welle et al., 1992). These data suggest that when condigering t
gross caloric expenditure to walk or run one mile, caloric expenditure wilhtdarswhether
walking or running. This consideration could prove to be very important to a member of the
general public who may be contemplating beginning an exercise regimenybnonteave the
capability to perform any intensive exercise greater than walkiat guggest that if a person
can begin his or her exercise with a light to moderate intensity walk, they coidchpthe
necessary amount of exercise at their own pace while decreasing ttoe mgury or over-
exertion. This could be highly important to an overweight population as they often tend to
express a greater amount of muscular or skeletal pain with increasessityntiekkekakis &
Lind, 2006). That added pain or discomfort could potentially lead to greater likelihoatingf fa
to complete their prescribed exercise (Ekkekakis & Lind, 2006).

Estimated V@ max was determined from a submaximal treadmill test performed after
the 5-minute walk or run. The DR group was found to have a significantly highemeOthan
both walker groups, with no significant difference between NWW and OW. These i@guliot
unexpected due to the process involved in recruiting the DR subjects, race tidf@s, fbalf-

marathon, or marathon from the past six months were asked of them to determimedopaies.
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Due to the fact that most, if not all, of the DR have regular training regimesnsilid be
expected that they were in fact trained distance runners. Therefwes, éxpected that the DR
would have a significantly higher \\@nax than the walker groups due to the considerable
training that they have previously performed for these races.

While the separate walker groups were different in their physical makeapg¢cal
expenditure per mile was similar. It was found that both NWW and OW groups perfataed
similar percentage of their \@nax during the 5-minute walk, 35.1% for NWW and 37.0% for
OW. As would be expected due to the higher aerobic capacity demands of running, tleeipR gr
performed their 5-minute run at a significantly higher percentage of theim&® than both
walker groups (59.8%). The finding that NWW and OW were walking at sipglarentages of
their VO, max differs from previous studies related to preferred pace of overwajnbamal
weight individuals. Browning & Kram (2005) reported that the overweight women in thdy s
operated at 51% of their \\@nax at their preferred speed while normal weight women walked at
their preferred speed at 36% of their M@ax. Ekkekakis & Lind (2006) also noted that their
overweight women performed the walk at the preferred pace at a sigiyficemer percentage
of their VO, max than the normal weight women throughout the 20 minutes. Loftin et al. (2010)
reported that a gender difference in kcal/mile was initially noticégddsn NWW and marathon
runners but that it was not found to be significant.

In this study, no significant differences were found in kcal/min betwemrpgrduring
standing ambulatory rest (SAR). As previously stated, the gross EE (GEE, iwihéferred to
as measured kcal/mile in this study, was found to have similar values acnags lgut when net
EE (NEE) was assessed, the DR group was found to expend a significartdy gueaber of

kcal/mile than both walker groups. No significant difference was found betweiWki¢ and
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OW groups for NEE. However, caution must be taken with the assessment of theseTaue
walker groups were found to average 19.3 min/mile and 20.0 min/mile for NWW and OW
respectively, while DR were found to average 8.9 min/mile. This is to be edpibataunning

one mile would be completed much faster than walking one mile. These NEE value®dre bas
on the time taken to travel one mile, so the resting EE (REE) values in the NERtt@ths

were much lower for the DR due to them completing the mile in less than hathéi¢ took

both walker groups. Since the GEE values show no significant difference pandithe SAR
values are found to be similar, caution must be taken when taking into account the NEE values

due to the factor that difference in time to complete one mile plays into theskatahs.

Energy Expenditure Relative to Mass

When measured kcal/mile for each subject was assessed relative to kg wigity
(BW), the DR were found to expend the most kcal/mile/kgBW, significantly aRbveé/ and
OW who were not significantly different from one another. Similar findings cangpécal per
kg of BW have been reported in other recent studies (Browning et al., 2006; It @ftin2©10;
Treuth et al., 1998). However, when this same kcal/mile data were asstated to FFW, no
significant differences across groups was found. Loftin, et al. (2010) foundrsdath in their
study when kcal/mile was compared related to FFW. Browning et al. (20063edgeeferred
speed of walking for both normal weight and overweight men and women. They reported
differences with kcal/kgBW as previously mentioned, but also found no significanediffes
between groups when kilocalories was assessed relative to the subj@¢t'sViele et al. (1992)
studied normal weight and overweight women in free-living conditions and measurdeihe

using the doubly-labeled water method and also found that total EE (TEE)e®dsrgn the
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overweight subjects than the normal weight but that differences disappearedEéhead
made relative to FFW. In a study of female children between the agelofears old, basal
metabolic rate (BMR), sleeping metabolic rate (SMR), 24 hour sedentarn&EEE were
assessed between separate groups of girls considered overweight and non lalyemvesgmal
weight (Treuth et al., 1998). Similar to findings with this study, data were found to be
significantly different between groups but when data were assesslegl @effF\W, no
significant differences between groups were observed (Treuth et al., 19883pIStudies back
up the data presented in this study showing no significant differences in kcalhaitetaking

into account each individual subject’s FFW.

Time to Complete One-mile at Preferred Pace

As referenced earlier, the DR group time to complete one-mile at patfeace was
significantly lower than both walker groups. This is due to the fact that theyramming on the
treadmill and therefore moving at a significantly higher speed (6.82 mph) cenrpdsoth
walker groups, 3.14 mph for NWW and 3.05 mph for OW. These results for preferred pace are
comparable to what was reported by Loftin, et al. (2010) for their NWW, OW, aradhoar
runner groups. Ekkekakis & Lind (2006) had overweight and normal weight subjects walk for
two 20-minute sessions on a treadmill, one at preferred pace and the other at 10%hdnghe
their preferred. This particular study also found that their overweight and nemugit subjects
preferred to walk at a similar speed (Ekkekakis & Lind, 2006). Browning and K@d5) also
reported similar results of normal weight women and overweight women prgfernvalk at

comparable speeds on the treadmill.
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Conclusion

The primary purpose of this study was to cross-validate the equation publisheftify Lo
et al. (2010). The findings of this study suggest there is sufficient evidencedaténtihat the
original equation is valid in predicting the number of kilocalories it takesatk @ run one mile
at an individual's preferred pace taking into account mass and gender. The sepangasg of
this study was to assess differences in gross caloric expenditurtk torwan one mile between
normal weight walkers, overweight walkers, and distance runners. Results shatbeite was
no significant difference in absolute kilocalories per mile across grouggesiing that absolute
caloric expenditure is similar whether a mile is walked or ran. Another pugbdisis study was
to assess any differences in the percentage gfiv&x required by NWW, OW, and DR to walk
or run one mile. Results found that DR worked at a significantly higher perceritdngsr VO,
max during their 5-minute run than both walkers groups, while no differences were sesenbe

walker groups.

Recommendations for Future Research

This study focused on the cross-validation of the Loftin, et al. (2010) equation and
measured caloric expenditure between normal weight walkers, overweilifers, and distance
runners to walk or run one mile. Results showed no significant differences inreteksal/mile
when made relative to fat-free mass between groups, suggesting thatsswbjecsimilar
metabolically if the excess mass due to extra adipose tissue was &dni@ther studies have
found similar results across groups when relating data to FFM with \gadkim free-living
conditions (Browning et al., 2006; Loftin et al., 2010; Treuth et al., 1998; Welle et al., 1992)

Future research could be dedicated to assessing the effect that added sdi@bas on gross
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caloric expenditure to complete different daily tasks, such as walking tbfsfbd stairs or
raising and lowering oneself from a chair. This knowledge would be benefidallyexercise

prescription for obese individuals who are looking to begin a weight-loss program.
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Table 4 — Results of Dependent T-test between Measured Kcal/mile & Predicted
Kcal/mile.

Measured Kcal/mile Predicted Kcal/mile

(n=30) (n=30)
Mean 107.8 99.7
Standard Deviation 155 13.8
Standard Error Estimate 9.8 10.9
Correlation 0.78
Upper Limit of CI -4.44
Lower Limit of CI -11.8
T -4.509
Sig. 0.000 *

* Significant at p < 0.05
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Table 5— Results of Regression Analysis for Cross-validation sample (n=30)

Dependent Variable R> Adj. R® Sig. Std. Error of Estimate
Measured kcal/mile 0.625 0.597 .000* 9.82
Independent Variable Beta t Sig.

Mass 0.825 5.32 0.000*

Gender -1.69 -0.389 0.700

* Significant at p < 0.05
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Table 6 —Results of ANOVA based on participant age (years).

NWW ow DR
(n=10) (n=10) (n=10)
Mean 22.6 23.0 28.7
Standard Deviation 2.50 2.71 7.27
Standard Error of Mean 0.792 0.856 2.300
F 5.253
Sig. 012 *
Post-hoc: Tukey HSD Mean Diff. Std. Error  Sig.
NWW [ OW -0.400 2.106  0.980
DR -6.100 2106 .020*
ow NWwW 0.400 2.106  0.980
DR -5.700 2106 .030*
DR NWw 6.100 2106 .020*
ow 5.7 2106 .030*

* Significant at p < 0.05
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Table 7—Results of ANOVA based on participant mass (kg).

NWW ow DR
(n=10) (n=10) (n=10)
Mean 71.91 86.76 69.72
Standard Deviation 17.51 8.11 9.40
Standard Error of Mean 5.54 2.57 2.97
F 5.595
Sig. .009 *
Post-hoc: Tukey HSD Mean Diff. Std. Error  Sig.

NWW [ OW -14.850 5543 .032*
DR 2.190 5.543 0.918
ow NWW 14.850 5543 .032*
DR 17.040 5543 .013*
DR NWW -2.190 5543 0.918
ow -17.040 5543 .013*

* Significant at p < 0.05
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Table 8—Results of ANOVA based on participant height (m).

NWW ow DR
(n=10) (n=10) (n=10)
Mean 1.75 1.72 1.73
Standard Deviation 0.097 0.106 0.103
Standard Error of Meap  0.031 0.034 0.033
F 0.277
Sig. 0.760
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Table 9—Results of ANOVA based on body fat percentage.

NWW ow DR
(n=10) (n=10) (n=10)
Mean 19.50 30.66 18.98
Standard Deviation 6.08 6.79 5.32
Standard Error of Mean 1.92 2.15 1.68
F 11.732
Sig. .000 *
Post-hoc: Tukey HSD Mean Diff. Std. Error  Sig.

NWW [ OW -11.160 2724 .001*
DR 0.520 2.724  0.980
ow NWW 11.160 2724 .001*
DR 11.680 2.724 001~
DR NWW -0.520 2.724  0.980
ow -11.680 2724 .001*

* Significant at p < 0.05
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Table 10— Results of ANOVA based on fat weight (kg).

NWW ow DR
(n=10) (n=10) (n=10)
Mean 13.44 26.46 13.09
Standard Deviation 3.44 5.62 3.59
Standard Error of Mean 1.09 1.78 1.14
F 30.942
Sig. .000 *
Post-hoc: Tukey HSD Mean Diff. Std. Error  Sig.

NWW [ OW -13.013 1.936 .000 *
DR 0.350 1.936 0.982
ow NWW 13.013 1.936 .000 *
DR 13.363 1.936 .000 *
DR NWW -0.350 1936 0.982
ow -13.363 1.936 .000 *

* Significant at p < 0.05
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Table 11— Results of ANOVA based on fat-free weight (kg).

NWw ow DR
(n=10) (n=10) (n=10)
Mean 58.44 60.31 56.61
Standard Deviation 16.824 9.254 9.452
Standard Error of Meah  5.320 2.926 2.989
F 0.224
Sig. 0.801
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Table 12— Results of ANOVA based on measured kcal/mile.

NWw ow DR
(n=10) (n=10) (n=10)
Mean 100.2 115.6 107.8
Standard Deviation 15.33 12.41 15.84
Standard Error of Mean 4.847 3.925 5.009
F 2.780
Sig. 0.080
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Table 13— Results of ANOVA based on predicted kcal/mile.

NWw ow DR
(n=10) (n=10) (n=10)
Mean 96.4 108.1 94.7
Standard Deviation 17.21 9.30 10.42
Standard Error of Meapn 5.443 2.942 3.296
F 3.275
Sig. 0.053
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Table 14— Results of ANOVA based on standing ambulatory rest (kcal/min).

NWW ow DR
(n=10) (n=10) (n=10)
Mean 1.67 1.83 1.94
Standard Deviation 0.521 0.335 0.384
Standard Error of Meap  0.165 0.106 0.121
F 1.033
Sig. 0.370
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Table 15— Results of ANOVA based on net energy expenditure (kcal/mile).

NWW ow DR
(n=10) (n=10) (n=10)
Mean 65.04 76.87 92.94
Standard Deviation 14.12 10.16 14.31
Standard Error of Mean 4.466 3.212 4.526
F 11.601
Sig. .000 *
Post-hoc: Tukey HSD Mean Diff. Std. Error  Sig.
NWW | OW -11.833 5816 0.123
DR -27.908 5.816 .000 *
ow NWwW 11.833 5.816 0.123
DR -16.075 5.816 .027*
DR NWw 27.908 5.816 0.146
ow 16.075 5.816 .027*

* Significant at p < 0.05
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Table 16— Results of ANOVA based on kcal/mile per kg of body mass.

NWW ow DR
(n=10) (n=10) (n=10)
Mean 1.43 1.33 1.55
Standard Deviation 0.178 0.096 0.139
Standard Error of Mean 0.056 0.030 0.044
F 5.970
Sig. .007 *
Post-hoc: Tukey HSD Mean Diff. Std. Error  Sig.
NWW [ OW 0.099 0.063 0.282
DR -0.120 0.063 0.160
ow NWwW -0.099 0.063 0.282
DR -0.219 0.063 .005*
DR NWw 0.120 0.063 0.160
ow 0.219 0.063 .005*

* Significant at p < 0.05
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Table 17— Results of ANOVA based on kcal/mile per kg of fat-free mass.

NwWw ow DR
(n=10) (n=10) (n=10)
Mean 1.79 1.94 1.93
Standard Deviation 0.322 0.220 0.228
Standard Error of Meap 0.102 0.069 0.072
F 1.043
Sig. 0.366
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Table 18— Results of ANOVA based on VO2 max (Ml/kg/min) from submax test.

NWw ow DR
(n=10) (n=10) (n=10)
Mean 46.28 39.06 63.45
Standard Deviation 10.390 6.916 12.793
Standard Error of Mean 3.286 2.187 4.046
F 14.739
Sig. .000 *
Post-hoc: Tukey HSD Mean Diff. Std. Error Sig.
NWW [ OW 7.215 4615 0.278
DR -17.173 4615 .003*
ow NWW -7.215 4615 0.278
DR -24.388 4.615 .000*
DR NWW 17.173 4615 .003*
ow 24.388 4,615 .000*

* Significant at p < 0.05
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Table 18 — Results of ANOVA based on percentage of VO2 max (MI/kg/min) worked during 5-min

walk or run.
NWw ow DR
(n=10) (n=10) (n=10)
Mean 35.1 37.0 59.8
Standard Deviation 9.209 6.826 10.152
Standard Error of Mean 2.900 2.200 3.200
F 24.067
Sig. .000 *
Post-hoc: Tukey HSD Mean Diff. ~ Std. Error  Sig.
NWW ow -1.860 3.9536 0.886
DR -24.630 3.9536 .000 *
ow NWW -1.860 3.9536 0.886
DR -22.770 3.9536 .000 *
DR NWW 24.630 3.9536 .000 *
ow 22.770 3.9536 .000 *

* Significant at p < 0.05
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Table 20— Results of ANOVA based on preferred treadmill speed (mph) for 5-min waik. or 1

NWw ow DR
(n=10) (n=10) (n=10)
Mean 3.14 3.05 6.82
Standard Deviation 0.310 0.414 0.724
Standard Error of Mean 0.098 0.131 0.229
F 175.348
Sig. .000 *
Post-hoc: Tukey HSD Mean Diff.  Std. Error  Sig.
NWW ow 0.090 0.2297 0.919
DR -3.680 0.2297  .000 *
ow NWW -0.090 0.2297 0.919
DR -3.770 0.2297  .000 *
DR NWW 3.680 0.2297  .000 *
ow 3.770 0.2297  .000 *

* Significant at p < 0.05
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Table 21— Results of ANOVA based on time (min) to complete one mile at preferred p

NWW ow DR
(n=10) (n=10) (n=10)
Mean 19.3 20.0 8.9
Standard Deviation 1.909 2.750 0.883
Standard Error of Mean 0.604 0.870 0.279
F 96.943
Sig. .000 *
Post-hoc: Tukey HSD Mean Diff. Std. Error  Sig.
NWW ow -0.728 0.894 0.697
DR 10.396 0.894 .000 *
ow NWW 0.728 0.894 0.697
DR 11.124 0.894 .000 *
DR NWW 10.396 0.894 .000 *
ow -11.124 0.894 .000 *

* Significant at p < 0.05

nce.
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Table 22 — Results of ANOVA based on excess post-oxygen consumption (L) following &kmin \

or run at preferred pace.

NwWw ow DR
(n=10) (n=10) (n=10)
Mean 0.593 0.654 1.979
Standard Deviation 0.409 0.279 0.376
Standard Error of Mean 0.129 0.088 0.119
F 47.643
Sig. .000 *
Post-hoc: Tukey HSD Mean Diff.  Std. Error  Sig.
NWwW ow -0.061 0.160 0.924
DR -1.386 0.160 .000 *
ow NWW 0.061 0.160 0.924
DR -1.325 0.160 .000 *
DR NWW 1.386 0.160 .000 *
ow 1.325 0.160 .000 *

* Significant at p < 0.05

<
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Table 23 — Results of Chow test of significance between regression ceafiaf cross-validation
sample (n=30) and original Loftin et al. sample (n=50).

Data set R? Adj. R? Std. Error of Estimate
Loftin, et al. (2010) 0.657 0.643 10.562
Cross-validation group 0.662 0.640 10.615
Change Statistics R? change F change Sig. of F Change
Loftin, et al. (2010) vs.

Cross-validation group 0.006 0.624 0.539
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The University of Mississippi

: e e RP I [ o IR b
1 -c oA iE BOF weiaht walkore and adi il
(4 7S, aauit normai Weilgnt waikers, ana adlill

C TV

Cross-Validation of a Recently Published Equation Predicting Energy Expenditure to
Run or Walk a Mile in Normal Weight and Overweight Adults

Start Date January 2011

HESRM is conducting a research study looking at the energy
expenditure differences between normal weight and overweight
individuals with exercise. We would like to determine if there are
differences between a normal weight and overweight adult :
population when comparing the way they walk or run to how much

oxygen they use.

We will be providing you a FREE DXA scan that measures your body
composition. :

Please note: This research will not pay for participation. All

participants must NOT be pregnant or have any form of diagnosed
heart disease. The study will consist of one session which could last:
about 3 hours. Participants will be subject to a DXA scan which will :
expose them to a small dosage of radiation. é

If you are interested, please call (770-842-0218) or email
(cemorril@olemiss.edu) Cody Morris. Mr. Morris is a Masters
candidate in the Department of HESRM.

The University of Mississippi

Department of Exercise Science

University, MS
234 Turner Center
662.915.5570
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Phone script no subjects scheduled

Thank you ( ) for inquiring about our study. HESRM is recruiting 15 normal
weight adults, 15 overweight adults, and 15 distance runners aged 18-44 for a studydboking
the differences between normal weight and overweight individuals. We would likeetondes

if there are differences between a normal weight and overweight adult populagan w
comparing the way they walk to how much oxygen they use.

As a subject, you will be required to come to the physiology lab at the Turntar©e the
University of Mississippi campus for one three hour session. We will requuréoyfill out 2
forms (PAR-Q and 7-day PAQ) in order to determine whether you are healtrgh to
participate and to record your recent physical activity. We will tis&grt@measure your height
and weight. You will be required to complete a pregnancy test before a DXA seato this
because the DXA scan gives off a minimal amount of radiation that may harrfetumir We
will give you written and oral instructions on how to complete the pregnancy testDXA
scan will require you to lie flat on the scanner while the wand travels back #&mdver your
body. The DXA scan measures your body fat percentage.

Once completed, we will measure your resting blood pressure and heart text¢hiaf you will

be asked to walk 50 feet at your normal walking pace and do this 6 times. Therl yomu wi
asked to complete a moderate intensity exercise on a treadmill. A lagdestonician will fit

you with a mouthpiece with a tube attached to a machine that measures how much onygen y
use. You will insert the mouthpiece into your mouth and breathe normally. You will efie

or run at your preferred speed for 5 minutes. A laboratory technician will set dte@péhe
treadmill for you and inform you about the protocol.

If you are in the treadmill walking group, after completing your 5-minwtk wou will perform

a moderate-intensity treadmill exercise to predict the maximum amounygeéroyour body can
consume during exercise. This additional test will be ended when you reach §6&6 of
predicted Heart Rate Reserve, which is the difference between yourealjetqt heart rate max
and resting heart rate. The protocol involves stages which increase by 1 mph gradié%very
minute. The first stage begins with the treadmill at 2 mph and 2% grade.

If you are in the treadmill running group, after completing your 5-minutgourwill perform a
moderate-intensity treadmill exercise to predict the maximum amounygéonxour body can
consume during exercise. This additional test will be ended when you reach §0&6 of
predicted Heart Rate Reserve, which is the difference between yourealyetqut heart rate max
and resting heart rate. The protocol involves stages which increase by 1 mph gradié%very
minute. The first stage begins with the treadmill at 4 mph and 4% grade.

Then you are finished with the study. We will provide you with water at the end chyhe d
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 see if you qualify for the study. #gstliem is, of
course, voluntaryrou can tell me you don’t want to do this or you can stop at any time, and
there will be no penalty of any kind — these are your rights. All of your aaswit be kept
confidential. These questions have to do with your health and some are very persogyall Are
willing to hear them?

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 perform exercise?

Are you taking any prescription medications?

Do you have a medical condition that would prevent you from walking on the treadmill?
Do you have any joint conditions would prevent you from walking on the treadmill?

Are you pregnant?

From the last time you weighted yourself, how much did you weigh? (wt)
(date)
How tall are you? (ht)

(Don't ask, just do the math) Based on the last two questions, what is their BMI?
(BMI)

Ask questions from the PAR-Q here!

Based on the questions above and the questions from the PAR-Q, could the person participate in
the study? yes no

If yes, assign day for the subject to come to the lab.

Date Email

If no, thank them for their call.
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Students, faculty, and staff,
Ready to get the new year started off right?

The University of Mississippi Department of Health, Exercise Science, err@&ion
Management is recruiting subjects for a study entitled, “Cross-Vialidaf a Recently

Published Equation Predicting Energy Expenditure to Run or Walk a Mile in Normal Véeight
Overweight Adults”. We will be looking at the energy expenditure differebeéwveen normal
weight and overweight individuals with exercise. We would like to determine & tver
differences between a normal weight and overweight adult population when cagrthanmay
they walk or run to how much oxygen they use.

We will be providing you a FREE DXA scan that measures your body composition.

Please note: This research will not pay for participation. All participamés NOT be pregnant
or have any form of diagnosed heart disease. The study will consist of one sessioroultich ¢
last about 3 hours. Participants will be subject to a DXA scan which will expasdadhesmall

dosage of radiation.

If you are interested, or need further information, please reply to CodysNbdgremail:

cemorril@olemiss.edu

Mr. Morris is a Masters candidate in HESRM.
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Part 1 - Gauging I nterest

Thank you ( ) for inquiring about our study. HESRM is recruiting 15 normal
weight adults, 15 overweight adults, and 15 distance runners aged 18-44 for a studydboking
the differences between normal weight and overweight individuals. We would likeetondes

if there are differences between a normal weight and overweight adult populagan w
comparing the way they walk to how much oxygen they use.

As a subject, you will be required to come to the physiology lab at the Turntar©e the
University of Mississippi campus for one three hour session. We will requuréoyfill out 2
forms (PAR-Q and 7-day PAQ) in order to determine whether you are healtirgh to
participate and to record your recent physical activity. We wilt ek to measure your height
and weight. You will be required to complete a pregnancy test before a DXA sealo ihis
because the DXA scan gives off a minimal amount of radiation that may harrfeiesir We
will give you written and oral instructions on how to complete the pregnancy testDXA
scan will require you to lie flat on the scanner while the wand travels back #&mdver your
body. The DXA scan measures your body fat percentage.

Once completed, we will measure your resting blood pressure and heart etéhidftyou will

be asked to walk 50 feet at your normal walking pace and do this 6 times. Therl yomu wi
asked to complete a moderate intensity exercise on a treadmill. A labdeaonycian will fit

you with a mouthpiece with a tube attached to a machine that measures how much onygen y
use. You will insert the mouthpiece into your mouth and breathe normally. You will wifie

or run at your preferred speed for 5 minutes. A laboratory technician will sgteibe sn the
treadmill for you and inform you about the protocol.

If you are in the treadmill walking group, after completing your 5-minwi wou will perform

a moderate-intensity treadmill exercise to predict the maximum amounygéryour body can
consume during exercise. This additional test will be ended when you reach §0&6 of
predicted Heart Rate Reserve, which is the difference between yourealyetqut heart rate max
and resting heart rate. The protocol involves stages which increase by 1 mph gradié%very
minute. The first stage begins with the treadmill at 2 mph and 2% grade.

If you are in the treadmill running group, after completing your 5-minutgourwill perform a
moderate-intensity treadmill exercise to predict the maximum amounygé&nx/our body can
consume during exercise. This additional test will be ended when you reach §0&6 of
predicted Heart Rate Reserve, which is the difference between yourealjetqt heart rate max
and resting heart rate. The protocol involves stages which increase by 1 mph gradié%very
minute. The first stage begins with the treadmill at 4 mph and 4% grade.

Once this final stage is completed, then you are finished with the study. Weawvitle you
with water at the end of the day.

Would you like to participate in our study? yes no
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Part 2 —Eligibility criteria

Dear ( ),

Thank you for your interest in our study! | need to ask you some questions to aee|ifayify
for the study. Answering them is, of course, voluntary. You can tell me if you don’tevdat t
this by responding back to my email saying so, and there will be no penalty of arytkese
are your rights. All of your answers will be kept confidential. These questaesto do with
your health and some are very personal. If you are willing, please redydothis email with
the answers to these questions. If you are not, simply reply back that you arenestendtin

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 perform exercise?

4. Are you taking any prescription medications?

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

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

7. Are you pregnant?

8. From the last time you weighed yourself, how much did you weigh? (weight)
(date)

9. How tall are you? (height)

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?

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

4. Do you lose your balance because of dizziness 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 folis)
your blood pressure or heart condition?

7. Do you know of any other reason why you should not do physical
activity?
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. Has your doctor ever said that you have a heart conditiaihangbu should only

do physical activity recommended by a doctor?

. 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 balance because of dizziness or do you ever lose consciousness?

. 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?

. Is your doctor currently prescribing drugs (for example, wate) foHgyour blood

pressure or heart condition?

. Do you know of any other reasehy you should not do physical activity?

(Not included with email)

ASSESSMENT
Based on the questions above and the questions from the PAR-Q, could the person participate in

the study?

yes no

If yes, assign day for the subject to come to the lab.

Date

Email
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INFORMED CONSENT

Consent to Participate in an Experimental Study
Title: Cross-Validation of a Recently Published Equation Predicting Energy Expenitlun
or Walk a Mile in Normal Weight and Overweight Adults

Investigator Sponsor

Cody E. Morris, B.S. Mark Loftin, Ph.D.

Department of Health, Exercise Science, an®epartment of Health, Exercise Science, and
Recreation Management Recreation Management

215 Turner Center 215 Turner Center

The University of Mississippi The University of Mississippi

(662) 915-5570 (662) 915-5526

Description

You are being asked to participate in a research study looking at the diffebetseen normal
weight and overweight individuals. We would like to determine if there are ditfesebetween

a normal weight and overweight adult population when comparing the way they walk to how
much oxygen they use.

Your participation is voluntary. If you decide to participate in this study ettentill require
about three hours to finish. During the tests, we will be asking you to perform s#ifferait
walking tests while we measure the amount of oxygen you use. We will also heingptse
exact dimensions of your body and determining your body fat percentage. Végmalin the
tests to you and you can ask any questions you have about the study.

Inclusion Criteria

e You must be between the ages of 18 and 44 and be in good health.

e You must be capable of understanding and providing written informed consent after a f
explanation of the study.

e You must be able to walk on a treadmill for 5 minutes.

Exclusion Criteria

e You weigh more than 300 pounds.

e Blood pressure will be measured twice at rest and if two systolic blood preskig® va
are found to be above 140 or two diastolic blood pressures are found to be above 90, you
will not be permitted to participate in the study.

e You are pregnant.
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DXA

You will complete a DXA evaluation. This test will determine your percervétpedy
fat.

If you are female, you will be required to complete a urine pregnancy tess yole
have had a hysterectomy. A trained laboratory technician will escortrifaefsubjects
to the restroom and offer instructions in order to complete the test. If the predgestis
positive, a DXA scan will not be completed and you will be ineligible to participdtes
study.

You will remove any metal objects from anywhere on your body and lie back on the
DXA table.

Your body fat percentage will be explained to you. We will answer any questians y
may have.

The DXA should take about 30 minutes to complete.

Evaluation of Readiness for Exercise

You will complete a physical activity readiness questionnaire (PARAQ)oody

measures.

The PAR-Q consists of seven questions that determine if you have any heas,disea
chest pain, dizziness, bone or joint problems, or are taking any prescription drugs that
may limit your physical activity.

If you answer yes to any of the questions on the PAR-Q, you will be ineligible to
participate in the study.

We will be measuring your height and weight, both without shoes.

Your blood pressure will be analyzed twice using a sphygmomanometer by a tahined |
technician. If your blood pressure is 140/90 or greater, you will be excluded from the
study.

You will be asked to complete a physical activity questionnaire that detesrhmme

much exercised you have performed over the last 7 days.

Preferred Walking Speed

You will walk 50 feet at your normal walking pace and do this 6 times.

Oxygen Use While on a Treadmill

You will stand quietly on the treadmill.

A laboratory technician will fit you with a mouthpiece with a tube attachedrtachine
that measures how much oxygen you use.

You will insert the mouthpiece into your mouth and breathe normally.

You will either walk or run at your preferred speed for 5 minutes. A laboratory tenic
will set the speed on the treadmill for you and inform you about the protocol.

If you are in the treadmill walking group, after completing your 5-minuix wou will
perform a moderate-intensity treadmill exercise to predict thermariamount of
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oxygen your body can consume during exercise. This additional test will be endled w
you reach 60% of your predicted Heart Rate Reserve, which is the differéweeihe
your age-predicted heart rate max and resting heart rate. The proisdoeés stages
which increase by 1 mph and 1% grade every minute. The first stage begitisewit
treadmill at 2 mph and 2% grade.

e If you are in the treadmill running group, after completing your 5-minutgourwill
perform a moderate-intensity treadmill exercise to predict thermariamount of
oxygen your body can consume during exercise. This additional test will be ended whe
you reach 60% of your predicted Heart Rate Reserve, which is the differéweeihe
your age-predicted heart rate max and resting heart rate. The proicdoees stages
which increase by 1 mph and 1% grade every minute. The first stage begitisewit
treadmill at 4 mph and 4% grade.

Risks and Benefits

A very low but possible risk for you (and for an unborn fetus) is from radiation exposnore fr
the DXA scan. The effective dose of radiation for the whole body scan is sionites daily
background radiation experienced in most parts of the world and only abolittde
maximal permissible X-ray dose per year.

Feedback from the DXA scan may provide a greater understanding of yourdmpgsition
including percent of body fat. If you wish, we will fax the DXA results to youisphgn.

Cost and Payments
There is no cost or payment for participation in this study.

Confidentiality

The study procedures will be monitored continuously so as to ensure your privacy and the
confidentiality of your information. The principal investigator (Cody Mol be responsible
for the data and safety monitoring. Confidentiality will be maintained by maidgevotection
and encoding all computer data file names, by not including participant names itathilegla
and by using encoded identifiers for all computer data subdirectories. Fuotheath other
research records will be kept separate, stored in secure, locked cabinetxasthrastricted to
the investigators. The data CDs and hard copy information linking case numbetgipguer
names will be kept for an indefinite period of time. Only the principal investig@ody Morris)
of the research team will have access to the confidential data recordsgoiidteCDs will only
be available to the investigators documented on the research protocol.

Right to Withdraw

You do not have to take part in this study. If you start the study and decide that you dotnot wa
to finish, all you have to do is to tell Cody Morris or Dr. Mark Loftin in person, byr]aiteby
telephone at the Department of Health, Exercise Science, and RecreatioreiManga@15

Turner Center, The University of Mississippi, University MS 38677, or 915-5570. Whether or
not you choose to participate or to withdraw will not affect your standing gtibéepartment of
Health, Exercise Science, and Recreation Management, or with the University.
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The researchers may terminate your participation in the study with@utiregyour consent and
for any reason, such as protecting your safety and protecting the intddhigyresearch data.

Compensation for Ilinessor Injury

“I understand that | am not waiving any legal rights or releasing the institution or their agents
from liability from negligence. | understand that in the event of physical injury reg@ltam

the research procedures, The University of Mississippi does not have funds budgeted for
compensation for 1) lost wages, 2) medical treatment, or 3) reimbursement for su@sinjuri
The University will help, however, obtain medical attention which | may require \wkoé/ed

in the study by securing transportation to the nearest medical facility.”

IRB Approval

This study has been reviewed by The University of Mississippi’s Insti@aitReview Board
(IRB). The IRB has determined that this study fulfills the human resealcs protections
obligations required by state and federal law and University policies. If ywaudmy questions,
concerns, or reports regarding your rights as a participant of research,quetect the IRB at
(662) 915-7482.

Statement of Consent
| have read the above information. | have been given a copy of this form. | have had an
opportunity to ask questions, and | have received answers. | consent to participatsuly.

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 EXPIRED.
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PHYSICAL ACTIVITY READINESS QUESTIONNAIRE (PAR-Q)
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Physical Activity Readiness
Questionnaire - PAR-Q =
{revised 2002)

{A Questionnaire for People Aged 15 toc 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.

YES NO
O [] 1. Mas your doctor ever said that you have a heart condition and that you should only do physical activity
recommended by a doctor?
O [7] 2. Do you feel pain in your chest when you do physical activity?
M [] 3. Inthe past month, have you had chest pain when you were not doing physical activity?
O [0 4. Do you lose your halance because of dizziness or do you ever lose consciousness?
O [0 5. Do youhave a bone or joint problem (for example, back, knee or hip) that could be made worse by a
change in your physical activity?
0 1 6. Is your doctor currently prescribing drugs (for example, water pills) for your blood pressure or heart con-
dition?
O [ 7. Do you know of any other reason why you should not do physical activity?
.
If 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
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
answere d those which are safe for you, Talk 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: !f 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 doubi 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.

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

NAME
SIGNATURE DATE
SIGNATURE OF PARENT WITNESS

or GUARDIAN (for participants under the age of majority)

Note: This physical activity <l is valid for a 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.

B

C§|
) . ) X Health  Santé
v FE © Canadian Society for Exercise Physiology Supported by: I*l Canada Canada continued on other side...
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7-DAY PHYSICAL ACTIVITY RECALL
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T-Day Physical Activity Recell SSN
PAR#:1234567 Participant
Interviewer

1. Were you employed in the lesi seven days?

How many days of the last seven did you work?

2
3. How many total hours did you work in the last seven days?
4

What two days do you consider your weekenc cays?

Today is Today's Date, ____
D. Mo (Skip to Q#4) 1. Yes
__ days

_hours last week

(mark days below with a sguiggle)

WORKSHEET DAYS
SLEEP 1 e I 3 _ 4 5 6 7

M Moderate

0

R

N Hard

|

N

G Very Hard

A

F Moderate

T

E

R Hard

N

0]

o Very Hard

N

E Moderate

')

E

N Hard

|

N

G Very Hard

Total Strength:

Min ngl

Per I (T

Day Flexibility:

4a. Compared to your physical activity over the past 3 months,
wes last week's physical aclivity more, less, or about the same?

1. More 2. Less 3. About the same

6. Do you think this was a valid PAR Interview?

1. Yes 0. No

It NO, go 1o the back and explain.

5. Were there any problems with the PAR interview?

0. No 1. Yes

I YES, go to the back and explain.

s

7. Wera there any spacial dreumstances corcerning this PAR

0. No 1. Yes, If YES, what ware thay?(circle)

3. lliness parl waek
6. Other:

2. liness all week
5. Pregnancy

1. Injury all week
4. Injury part week
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7-Day Physical Activity Recall SSN

Worksheat Key: Rounding: 10-22 min.=.26  §3-1:07 hr/min. =1.0
An asterisk [7) denotes a waork-related activity. 23-37 min.=.50  1:08-1:22 hr/min.=1.25
A squiggly line thrcugh a cclumn (day) denotes a weekend day. 38-52 min.=.75

5. Explain why there were problems with this PAR interview:

6. It PAR interview was not valid, why was it not valid?

7. Please list below any activities reported by the subject which you do not know how to classity.

8. Please provide any other comments you may have.
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PREGNANCY TESTING PROCEDURES
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Pregnancy Testing Procedures

Subjects will come to Turner 248A, the DXA lab. The researcher will givena pregnancy
testing kit to the subject and give oral directions, as well as written dimsctiThe researcher
will escort the subject to the restroom and obtain urine sample from subject omtetedm
The researcher will then take the sample to turner 248A to analyze the sample.

FOR POSTIVE TEST ONLY!
Script for Positive Pregnancy Test

The pregnancy test appears to be positive. We cannot complete a body compositiorysaan on
because of the positive reading. We recommend that you see your physician.
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STEPS FOR PROTOCOL
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Steps for Protocol

Subject:
O O

Group: | Nww |

ow DR

Phone Call/Email (DATE):
1 Phone Script

! PAR-Q
BMI calculation (wt kg/H rf):

Lab arrival (DATE):

) Informed Consent
! PAR-Q

[17-day PAQ
':'B-day food recall

-Age:

-Height:

-Weight:
| More than 300 Ibs? Rule out.
= Less than 300 Ibs? Proceed.

-Gender:

Ol female,

— Pregnant? Rule out.

O Hysterectomy? Proceed.

! Perform pregnancy test. Provide directions.
] Positive? Rule out.
| Negative? Proceed.

il

Enter Body Composition Lab for DXA.

i

— Subject removes all metal objects from body.
p—

Perform DXA.
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-DXA Scan Body Fat %:
-Group determination: NWW - OW - DR

Re-enter Ex. Phys. Lab

-Resting BP (1) (2)
':'Over 140/90 twice? Rule out.
= Within normal limits? Proceed.

-Resting HR:
1 over 100 bpm? Rule out.
! Less than 100 bpm? Proceed.

-Heart Rate Max calculation (220-age):

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

-Walk speed evaluation (50 ft trials):
- Times: 1. 2. 3.
4. 5. 6.
- Preferred Walking Speed:
- DR Preferred Running Speed:
- Times: 10K -
% Marathon:
Marathon:

Put together breathing mask.
Place mask on subject.
Stand subject on treadmill.

OO

Subject stands for Standing Ambulatory Rest data (5 min)
Brief warm-up (1 min at ¥z preferred pace):

Subject walk/run at preferred pace (5 min)

Subject stands for EPOC data (5 min)

Brief rest period for HR to return to w/in 10 bpm of kR
Submax. VQtest:

OOC000a0
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-NWW/OW: 2 mph/2%, increase 1 mph/1% each min.
-DR: 4 mph/4%, increase 1 mph/1% each min.

-Time exercised:

-VO, achieved:

End of test.

—
! Provide subject w/ water and thank them for their time.

DATA

-Standing Ambulatory rest:

-Predicted EE using Loftin, et al. (2010) equation:

Kcal = [mass(kg) x 0.789] — [gender (men=1, women=2) x 7.634] + 51.109

-Actual EE from preferred walk/run:

-EPOC evaluation:

% of HRR worked:

Extrapolated VGQhax

% of estimated V@max worked:

TOTAL TIME FOR TESTING
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