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Abstract:

Purpose: To see the effectiveness of a 12-week fithessvatgron for individuals with
metabolic syndromeéviethods: The sample included 11 adults (6 females, 5 malésf
which were classified with metabolic syndrome. Tittervention consisted of moderate
intensity aerobic exercise 3 times a week (30 reath session) for 12 weeks. Every 2
weeks the subjects HR Reserve would be increas&&duyntil reaching 65% at the end
of the 12 weeks. Cholesterol, HDL, LDL, glucoseglyrcerides, weight, girth, risk
factors of metabolic syndrome, blood pressureingsteart rate, flexibility, and
muscular endurance were measured before and ladtd2tweeksResults: Out of the 13
pre/post-intervention assessments, only 6 shovgeghificant differenceg < 0.05):
pre/post weightd =.003), pre/post girthp(=.000), pre/post risk factors for metabolic
syndrome [ =.004), pre/post sit and reach tgst(025), pre/post bench press tgst (
=.004) and pre/post resting heart rage (015). There was not however a significant
difference in (pre/post cholesterpl£.386), pre/post HDL=.326), pre/post LDL{
=.102), pre/post triglyceridep €.229), pre/post glucose €.332), pre/post systolic
blood pressurep(=.636), and pre/post diastolic blood presspre.873). The overall
prevalence of metabolic syndrome in this study elzeed from 100% pre-intervention to
63% post-intervention. After the 12-week fitnesgimention 63% of the subjects
reduced their risk factors associate with metalmlicdrome and 36% of those subjects
were below the criteria for having metabolic symdeo(< 3 risk factors). @hclusion:In
summary, this study showed evidence that exerass th fact help reduce some of the
risk factors associated with metabolic syndrome.
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CHAPTER |

INDRODUCTION

Keeping a consistent workout schedule is not ontbegasiest things to do when people
have a career, family or just a busy life in gehdthysical activity can be tough to fit into the
work day or it may be difficult to get the motivatito go exercise. Now; add higtood
pressurepbesity and diabetes into the mix of trying to tgethe gym. Those risk factors are just
three out of five that someone needs to have iardadbe diagnosed with metabolic syndrome.
Metabolic syndrome is the terminology used for@ugrof risk factors that raises your risk for
heart disease and other health problems, suctabstds and stroke as stated by the National

Heart Lung and Blood Institute (NHLBI).

The following factors constitute metabolic syndromedominal obesity, elevated
triglycerides, low HDL cholesterol, raised blooeégsure, and insulin resistance. When three or
more of these risk factors are present an individuaassified as having metabolic syndrome.
Metabolic syndrome is a medical condition thatésdming more and more prevalent throughout
our society. As a weight loss recommendation gtttas been discussed that moderate intensity
interval training workouts may be better for wei@igs than normal low intensity workouts that
last for an hour or more (Stensvold et at., 20iyd and Hawley. 2012). People with metabolic

syndrome are usually overweight and have a larderaimal girth but previous studies (as shown



in the literature review) have shown there is alnabsays a decrease in weight and abdominal
girth when exercise is added into the equations Twhy it's so important for people with
metabolic syndrome to start exercising. Weight brsd abdominal girth loss are just two of the

side effects associated with exercising. In a studiylecca et al. (2012), they found that in just

10 weeks of exercising and increasing the subjdattsiry fiber intake, they were able to
decrease factors associated with metabolic syndrohig just gives more evidence on how

important it is to continue further research ondffects of exercise and metabolic syndrome.

The decline in physical activity levels in the pdstades can be attributed to a
combination of factors, including; jobs becomingdghysically active and more ‘ddsksed’,
thereliance on motorized transport rather than wajlkind cycling, and the growth in the
popularity of sedentary past-times involving tesémns and computers (Bird and Hawley. 2012).
Physical activity is just as important as brushjogr teeth every morning and night to prevent
cavities. Just like brushing your teeth every ¢egple should do some kind of physical activity
every day as a preventive measure for metabolidreyme. People who live sedentary lives and
have metabolic syndrome should be more informedtahe effects physical activity has on
metabolic syndrome. It's important to get the woud so people who are sedentary or have
metabolic syndrome can start living healthier amdenproductive lives. This is why research on

this topic should never stop.

When it comes to finding a cure for cancer or av@ngative measure the first thing
scientist do is research and trial and error. Wih metabolic syndrome, the surface has just
been scratched when it comes to research an@mdbérror. The benefits of exercise towards
people with metabolic syndrome should never bepetdjust like research for a cure to cancer.
The more research that is done and the more tkabisn can help expand the field greatly.
That’s why this study is so important because lit lélp increase the knowledge towards this
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specific subject. This study is just a small puratze to a big puzzle. Without this study or more
like it there will never be a finished puzzle. Ttenefits of exercise towards people with metabolic
syndrome are limitless. This study will help undansl what works and what doesn’t when it

comes to exercise and metabolic syndrome.

The purpose of this study is to see the effectissné a 12-week fitness intervention for
individuals with metabolic syndrome. Based on poasiresearch there should be a significant
difference between exercise and metabolic syndrdime significance of this study is to figure out
if a structured cardiorespiratory fitness prograas an effect on reducing any of the factors that
areassociated with metabolic syndrome. This will Halghe future to narrow down an effective
exercise regimen for people with metabolic syndrofmés study will potentially provide us with
information on how exercise and weight managemami@wer people’s chances of getting
metabolic syndrome. This study was limited to avE2k period (August-November) were people
with metabolic syndrome at a Midwest University e/élte sole participants.

Subjects were recruited from a pre-existing progi@nthose with metabolic syndrome. We will
also be attaining the pre and post-test data fhasrprogram for the use in statistieaalysis. The
hypothesis is that the 12-week fitness interventidihreduce risk factors associated with

metabolic syndrome and decrease resting heart rate.

RESEARCH QUESTIONS

1. Will there be a decrease in resting heartoage the fitness intervention?

2. Will there be a significant difference betweea-test and post-test measures?



CHAPTER I

LITERATUREREVIEW

As mentioned above in the introduction, metabotimdsome is a medical condition that
is becoming more and more prevalent throughousoadiety. There are many studies out there
that help corroborate the importance of physicaVig and the effects it has on decreasing the
risk factors for metabolic syndrome. Physical eisereither aerobic interval training or strength
training or even a combination of both have beiafeffects on physiological abnormalities
associated with metabolic syndrome (Mecca et @lL2P This literature review will establish
how important it is to conduct further researctpbgsical activity and the effects it has on

metabolic syndrome.

In the research article by Mecca et al. (2012) i“heeek lifestyle changing program
reduces several indicators for metabolic syndranmerweight adults” they studied the
effectiveness of physical activity and high fibetake and its effects on metabolic syndrome. The
pre-test evaluations measured weight, height, waistmference, body mass index (BMI), and
body fat percentage which was assessed by a biveddéimpedance device. They also obtained
blood samples to record their HDL (high-densitpppotein), LDL (low-density lipoprotein),
triglycerides and total cholesterol. Their subjeetse 50 overweight-obese individuals (11 men
and 39 women). The subjects were separated intgtaups (G1) and (G2). Gheneral
educationgroup) were given dietary counseling at baselimkengaged in physical activity three
times a week. G2 (high fiber nutrition group) wintidwed a high dietary fiber intake along with

weekly dietary counseling and engaged in physici@tigy three times a week (Mecca et al,
4



2012). For the physical activity, all participantsre submitted to supervised exercise of 80
minutes, including warm up (20min) walking (40 mand stretching (20 min), 3 times a week
complemented with 60 min (2 time a week) of strarigining(40 min), stretching (10 min) and

warm-up (10 min) at a gym (Mecca et al., 2012).

Out of the two groups in Mecca et al. (2012) stuéy,had significantly greater
reductions for waist circumference, weight, BMIddody fat mass over the 10-week study
period. G2, unlike G1 had a high dietary fiber ketalong with weekly dietary counseling. This
could be the reason G2 showed greater reductithoge areas. In both groups dietary intake
improved but with higher improvements in G2 Mectale (2012). Overall the 10-week high
dietary fiber intake intervention combined with gioal activity was associated with a reduction
in percent change of metabolic syndrome inciderma baseline to post-intervention (Mecca et

al., (2012).

In the study by Katzmarzyk et al. (2003) “Targetihg Metabolic Syndrome with
Exercise: Evidence from the HERITAGE Family Stutly8y looked at how just exercise effects
the factors connected with metabolic syndrome.Sthdy included multiple schools where
participants were recruited. The overall sampléuithed 288 men and 333 women who fit the
criteria of metabolic syndrome. Measurements tleaxewaken at baseline and post-training were
BMI (body mass index), waist circumference, triglyides, HDL, blood pressure and fasting
glucose. The subjects completed a 20-week starmbardierobic fithess training program
(Katzmarzyk et al., 2003). The exercise traininggoam involved three session per week of
supervised exercise on a cycle ergometer. Parntitssaarted at 55% of their baseline Mg for
30 min per session and progressed in intensityiatwn every 2 weeks after a standardized
protocol until they were working at 75% Vgxfor 50 min per session for the final 6 weeks
(Katzmarzyk et al., 2003). The results of this gtaldowed the percentage of participants with

risk factors associated with metabolic syndromeetesed following the exercise training. This



study indicates that physical activity can be usethanage/lessen the risk factors for metabolic

syndrome.

Unlike the two studies listed above, a researcleipapitten by Tim Church (Exercise in
Obesity, Metabolic Syndrome, and Diabetes) desstitie importance of exercise and how it
plays an important role in decreasing the riskefadoping both metabolic syndrome and type 2
diabetes. In the cross-sectional studies that enedthe prevalence of metabolic equivalents
across levels of physical activity, all found awdrse relationship between amount of physical
activity and metabolic syndrome (Church, 2011 kimple terms, the more exercise someone
preformed, the odds of having metabolic syndronmeadesed. Church mentions that many studies
have found that aerobic training along with resistatraining is the best combination of physical

activity to help decrease the factors of metalsjitdrome.

The 2008 federal physical activity guidelines suggleat individuals should strive to
achieve at least 150 minutes per week of modenadesity physical activity, or for those that
prefer to participate in vigorous-intensity physiaetivity, the minimal weekly goal is only 75
minutes or more per week (Church, 2011). In sumpprysical activity has been shown in
previous studies as a viable preventive measunegople with or without metabolic syndrome,

diabetes and obesity.

In the study by Stensvold et al., (2011) “EffecExiercise Training on Inflammation
Status among People with Metabolic Syndrome” tlvek lat how the effects of aerobic training
versus strength training have on the circulatioprofnflammatory markers in people with
metabolic syndrome. The subjects in the study stediof 10 women and 33 men who all had
metabolic syndrome. Subjects were randomized tmeaobic interval training (AIT) group,
strength training (ST) group, or a control groupeExercise program was a 12 week program

with three exercise sessions per week. After theydék program there were no significant



differences between the groups in any of the fam@pgonents defining the metabolic syndrome or
in age or weight at baseline. The main findingiis study was that moderate-intensity exercise
(AIT) and not strength training (ST) was associatéti a more favorable inflammatory status

among people with metabolic syndrome (Stensvodd.e2011).

The Stensvold et al. (2011) study shows that wetiolic interval training (AIT) you can
actually reduce the low-grade inflammation in peopith metabolic syndrome. This is just
another reason why physical activity (exerciseniray) needs to be researched further on how it
effects the factors associated with metabolic symdr. Physical activity has a wide range of
health benefits that can be applied to many diffeaspects of life. Stensvold et al. (2011)
improves the well-being/symptoms of people withabelic syndrome due to the use of physical

activity (exercise training).

Another article by Alberto da Silva et al. (201d9ked at the role of moderate-intensity
aerobic training and the effects it has on imprgwndothelium-dependent vasodilatation in
people with metabolic syndrome. The subjects undetan initial clinical examination with a
Cardiologist. The intervention lasted 6 weeks. Tine period was considered enough to obtain
changes in the endothelial function (Alberto da&aét al., 2011). After the subjects initial test,
they were randomized into specific groups for tkereise. The groups consisted of a low
intensity group (50-60% of maximum heart rate),@erate intensity group (75-85% of
maximum heart rate) and a control group. There \weogal of 31 subjects that met all the
requirements, 10 in moderate intensity, 10 in Iotensity and 11 in the control group. For the 6
week intervention the subjects trained 4 times akiWer 50 minutes each time. The 6 weeks
consisted of 2 weeks of a progressive adaptatiasghnd 4 weeks of training in the target

intensity range predetermined by the maximum heaet(Alberto da Silva et al., 2011).



The subjects were evaluated using supersonic seawes and vascular software for
bidimensional images of the brachial artery. Thay significant improvement for dependent
endothelium dilation in the subjects after the @keeof exercise training. The moderate intensity
group showed the greatest improvements comparédhétlow intensity group. This study is
different from the rest due to the fact that theyreviooking at trying to improve endothelial
function, not just the risk factors associated wiigtabolic syndrome. This study helps restate the
importance of physical activity as a treatment rodtfor people with metabolic syndrome. Not
only can you decrease the factors associated vétabolic syndrome but you can actually

improve the functional capability and endotheliuepdndent vasodilator response.

In an article by Dube et al. (2012), they talk atexercise dose and insuBansitivity
andhow it relates to diabetes prevention. Even thdabgl do not access metabadimdrome,
this article is still relevant. Diabetes is not onetwd risk factors of metabolic syndrome but
metabolic syndrome can eventually lead to diab@tes.more research out there that are about
using exercise as a treatment for metabolic syndrandiabetes the closer we are at helping
people diminish metabolic syndrome or diabetetogkther. In this article, they looked at 55
volunteers (21-men and 34-women) 25-75 years oflagag a 16 week supervised exercise
intervention. The subject were given a pre and fsttwhere they measured glucose with a
glucose clamp, height, weight, BMI, fat mass, faefmass, physical fitness, HR, blood pressure
and an electrocardiogram. Of the 16 week progrdime first 4 weeks, the intensity was 60-70%
of peak HR for duration of 30 min. In weeks 5-8eimsity was kept similar, and exercise duration
was increased to 40 min. During weeks 9-16, intgngs increased to 755 of peak HR and the

duration to 45 min.” (Dube et al., 2012).

They found a significant increase in insulin sawvigjt with the intervention. They stated
that “Further analyses revealed that this changesigmificantly related to the average

kilocalories expended per week and to the averdgeakories expended per minute but not the



amount of sessions per week” (Dube et al., 201a@pelet al. did find a significamhprovement in
only BMI and fat loss that were related to the antai exercise sessions per week. If exercise
can help insulin sensitivity in people with dialsete prevent diabetes then it can help people
with reducing factors associated with metaboliatsgme. The factors that make up metabolic
syndrome can eventually increase the odds of #ivabp getting diabetes. This study shows
positive results in diabetes prevention which caturn help with preventive measures for

metabolic syndrome.

The article by Bird and Hawley (2012) “Exercise aygk 2 diabetes: New prescription
for an old problem” present evidence to demonsthateappropriate exercise training is a
clinically proven, primary intervention that delaysd in many cases prevents the health burdens
associated with MetS, and focus attention on alfoua of exercise prescription, moderate-
intensity interval training, and show that intertraining is a time-efficient and well-tolerated
therapeutic intervention to improve cardio-metabbéalth in a number of pre-clinical and
clinical populations (Bird and Hawley, 2012). Plogiinactivity and the rise ahronic metabolic
diseases is nothing new in today’s world. The dedin physical activity levels in the past five
decades can be attributed to a combination of facitacluding: jobs becoming less physically
active and more ‘desk based’, the reliance on nesdrtransport rather than walking and cycling,
and the growth in the popularity of sedentary piasés involving television and computers (Bird
and Hawley. 2012). This is why physical activityssimportant to incorporate into a daily
routine. It has been proven to “delay and in maases prevent health burdens associated with
metabolic syndrome”. The American College of Spbté&slicine ACSM) states “Adults should
get at least 150 minutes of moderate-intensitya@seper week. Exercise
recommendations can be met through 30-60 minute®dErate-intensity exercise (five days per
week) or 20-60 minutes of vigorous-intensity exegdithree days per week)”. Such guidelines

are based on incontrovertible evidence from obsemval and randomized clinical trials



demonstrating that regular physical activity cdnites to the primary and secondary prevention
of T2DM (Type 2 Diabetes Mellitus) and CHD (Coropéteart Disease) (Bird and Hawley.

2012).

Bird and Hawley state how interval training may egeme some of the barriers to
compliance typically associated with traditionageise prescriptions, thereby facilitating
sustainable changes in lifestyle and promotingagemciated health benefits. They discuss that
time is one of those barriers in which an intetv@hing workout can fix that. Shorter (1-5min)
bouts of intense (.75% of \\,,) exercise may be the most effective strategy fwrave
metabolic health and reduce the risk for metalsylidrome (Bird and Hawley. 2012). People
with metabolic syndrome that do not have an hospend in the gym can perform interval
training workouts and get a moderate intensity watkn about half the time it takes for a
moderate intensity workout. Moderate-volume intétraining has been shown to improve
metabolic fithess to the same or even a greatenegtan continuous moderate-intensity training
in a range of populations including individualsiwttoronary artery disease and/or congestive
heart failure, middle age adults with metabolicdsyme and obese individuals (Bird, Hawley.
2012). In general this article describes the ingooe of interval training and its effects it has on
metabolic syndrome, coronary heart disease anccobéwiduals. The more research tisatlone

on exercise and its effects on metabolic diseasedktier we can understand its health benefits.

In the research article by Crist et al. (2012)ythmposed whether a change in aerobic
fitness could significantly change the odds of rbelia syndrome. This study was to look at the
prevalence of metabolic syndrome over an 18 moatto@. They looked at 810 subjethsat were
found over 4 clinical sites: John Hopkins UniversRennington Biomedical Research Center,
Duke University Medical Center and Kaiser Permamé&dnter for Health Research. The subjects

were randomly assigned into 1 of 3 groups. Growa4 an advice-only control group
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(AO), group 2 was a comprehensive lifestyle intatie group, termed the Established Group
(EST) and group 3 was a comprehensive lifestykervaintion plus Dietary Approaches to Stop

Hypertension (DASH) diet group, EST+DASH (Cristét 2012).

The AO group was given advice on weight loss, dyatatake and regular physical
activity. Group EST and EST+DASH were given a nogithponent lifestyle intervention. This
intervention consisted of an 18 month program wWex based on the most current clinical
practice guidelines for blood pressure control eardliovascular health (Crist et al., 2012). The
Subjects had to accumulate 180 minutes per weeloderate-intensity physical activity, limit
their alcohol intake to 10z or less per day, weighs of at least 15Ib at 6 months and limit their
daily sodium intake. Since both of these groupsthadame exercise goals, there were combined
to form the Combined Lifestyle Treatment (CLT). Blgroups took assessments at baseline, 6
months and 18 months. Each assessment consisgedaefrobic fitness test using a sub-maximal

treadmill exercise test, blood pressure, waisuciference, triglycerides, HDL and glucose.

The results of the study showed that prevalenceatébolic syndrome decreased to 34%
at 6 months and 32% at 18 months in the contralgend 31% at 6 months and 33% at 18
months in the combined lifestyle treatment groupstt al., 2012). When both groups (AO,
CLT) were combined, change in aerobic fitness ficantly affected the odds of havingetabolic
syndrome at follow-up, a 1-beat-per-minute redurciioheart rate was associated with a 4%
reduction in prevalence of metabolic syndrome (&tisl., 2012). Overall Crist et al.
(2012) concluded increased aerobic fithess mayceedtevalence of metabolic syndrome. This
study just like the others show how important ibigontinue further research on the effects
exercise has on metabolic syndrome. Metabolic yndraccording to the 2003-2006 National
Health and Nutrition Examination Survey shows thevplence of the US is approximately 34%

(Crist et al., 2012)
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Metabolic syndrome in adults can be decreasedphisical activity as it haseen
provenin almost all of the studies listed above but vdtaiut the elderly? In this study Wjang
etal. (2012) they look at the “Effects of a 12-Mowrthysical Activity Intervention on Prevalence
of Metabolic Syndrome in Elderly Men and Women.eTgrevalence approaches 47% and 57%
for men and women older than 70 years in the UrStades (Wang et al., 2012). For this study
Wang et al. looked at a population of 361 eldedylts from 70-89 years of age. The subjects
were then divided into two different groups. Grdugas physical activity (PA) which had 180
subjects and group 2 was successful aging (SA)whacl 180 subjects. The PA intervention
consisted of a combination of aerobic, strengttarizze and flexibility exercises (Wang et al.,
2012). The SA intervention included weekly smatigy meeting for the first 24 weeks and
monthly thereafter (Wang et al., 2012). For thedtiae, 6, and 12 month assessments they took

body weight, height, waist circumference and blsachples.

The results found that there were no differencésden groups in the prevalence of
metabolic syndrome. Wang et al. also found thakthere no group differences in individual
metabolic syndrome components. In the end theyesigd that medication usage may override
any beneficial metabolic effects on PA in this ggeup (Wang et al., 2012). This study gives
evidence why there needs to be more research dotine @ffects of physical activity and
metabolic syndrome. Just because one study didovt significant findings for physical activity
and metabolic syndrome in the elderly doesn’t ntbanshould be the end. The more research

there is about this, the more we will be able tdarstand how to fight metabolic syndrome.
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CHAPTER Il

METHODOLOGLY

The purpose of this study is to record and analata from a fitness interventiovith the
help of the Campus Wellness employees and theatlmét syndrome program consisting of
faculty and staff at a Midwestern University. Thisapter will explain the details of the research

study including subjects, research design, instriaten, and procedures.

Subjects

Faculty and Staff at a Midwestern University thaté been selected for the metabolic
syndrome program will be the primary subjects o #tudy. The subjects were pre-selected as
long as they met the criteria of metabolic syndroffee metabolic syndrome program had a total
of 12 people that met the criteria of which 11 @es and 5 females) agreed to participate in the
study after reading the email recruitment scrigig@ndix 1A). The subjects’ age range was from
30-64 years old. The subjects gave written con@gpiendix 2A) to participate in the study,
which was approved by the universities Institutid®esearch Board (Appendix 3A). This study
will give us the opportunity to see how a cardipregory intervention will affect different age

groups and its effects on the symptoms of metalsghdrome.

ResearchDesign
The experimental design for this study will be av@nience sampling. The subjects were
already part of the metabolic syndrome programhictvwe recruited for this study. This

allowed easy access to previously recorded dateeqgire-existing program.
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Instrumentation

Polar FT4-

The Polar FT4 is a watch that monitors a persoeé hate via a strap that ga@sund
the subjects’ sternum. The strap is fit and wrappediad the subjects’ chest where the device is
on top of their sternum. The device will relay tteart rate to the watch and also display it on the
treadmills/bikes. This makes it convenient so thigjext doesn’t have to look at the watch while

on the treadmill and lose balance or injure thewesel

Accu-Chek Compact-

Accu-Chek Compact is an all-in-one compact bloaghsumonitor that will be used to
measure the following (total cholesterol, HDL clatégol, LDL cholesterol, fasting blood glucose

and triglycerides).

St and Reach Test-

Using a ruler, the subject will sit with legs fulxtended on the ground and feet flat up
against a wall. They will reach as far forward asgible in a smooth motion three consecutive
times recording all three measurements. This wilblin determining the flexibility of the

subject.

YMCA Bench Press Test-

Using a standard bench press males will use ah.&atbell and women will use a 35 Ib.

barbell. Using a metronome, the subject will mdwe barbell up and down (bench-pressing) to

14



the beat of the metronome (set at 60 beats pern@)inthe test will be terminated when the
subject is unable to reach full extension of thels or the subject breaks cadence and cannot

keep up with the rhythm of the metronome.

Naughton Treadmill Protocol-

The Naughton protocol as stated by the ACSM’s Qinide for Exercise Testing and
Prescription starts with a 2 minute warm-up. Theeshis set to 1 mph and the incline is set to 0.
After the warm-up, the speed is set at 2 mph ared dot change for the remainder of the test.
The test consists of six, 2 minute intervals. Trealg starts at O for the first intervahd
increasedy 3.5 percent every 2 minutes. The test willdveninated when the subject cannot

keep up with the speed or exceeds their max hataxt r

Karvonen Formula-

The Karvonen formula is a mathematical formula tielps determines a person’s target
heart rate zone. This method of calculating a pessexercising heart rate is considered the gold
standard. The Karvonen formula is (Heart Rate Zd(/dax Heart Rate — Resting Heart Rate) X

% intensity] + Resting Heart Rate.

Heart Rate Reserve-

Heart Rate Reserve is the difference between geatid maximal Heart Rate.

15



Procedures

We implemented a fitness intervention which coesistf an aerobic exercise session 3
times a week for 12 weeks where each subject’d het@rwas recorded and monitored with wrist
heart rate monitors (Polar FT4). Each exercisé@eggs 30 minutes in duration. If the subjects
do not want to wear the heart rate monitors, wk their radial pulse. To figure out their pulse
we counted the number of beats for 10 seconds aifitpip that number by 6. This gave us the
subjects’ heart rate without using the heart radeitors. To figure out the subjects HR max we
used the following formula (220-subjects age). Bgithe intervention we increased the subjects
HR Reserve by 5% every two weeks until they re&®.GHeart Rate reserve is the difference
between resting and maximal Heart Rate). Thussubgects started off at 40% of their HR
Reserve and ended at 65% of their HR Reserve. Pthimaerobic exercise session the subjects
exercised in their designated heart rate zonerdeted by their HR Reserve via heart rate
monitors. We used the Karvonen formula (listed @&)doo calculate each subjects target heart rate
zone. We did this by subtracting their max HR fribrir resting HR then multiplying it by the
percent intensity we wanted for that workout. Aftest we add resting HR to the total ayad their
target heart rate zone. The intensity will consfdow to moderate walking on a treadmill
(Primary) or peddling on a recumbent bike (Secoyidaihis fitness intervention replaced the
cardio session in the metabolic syndrome progrdra.metabolic syndrome program is a well-
established fitness program that gives people m#tabolic syndrome a chance to decrease their

symptoms associated with metabolic syndrome.

We looked at the pre-test and post-test data thatoollected during the metabolic

syndrome program, which included the following: den height, age, pre- and post-intervention

16



body weight, body mass index (which is a measur¢tesed on weight and height), waist girth,
and blood pressure (using a blood pressure cufaatdthoscope). Accu-Chek Compact was used
to measure their total cholesterol, HDL cholestdrBlL cholesterol, fasting blood glucose and
triglycerides. A finger prick (Lance) was all thaas needed for the measurement of cholesterol,
blood glucose and triglycerides. The lance wasasied of in a biohazard trash can which was
later disposed of properly. Plastic gloves werenagurring the finger prick, rubbing

alcohol was used to wipe down the finger beforagithe lance and a band aid was placed on the

puncture site.

Flexibility (Sit and Reach Test), muscular endusfddMCA Bench Press Test), and
cardiorespiratory fitness (Naughton Treadmill pootp was also measured. Subjects were under
the supervision of certified personal trainers thaik at the campus wellness center. All the
certified personal trainers have been certifiedubgh either ACE (American Counacih

Exercise) or ACSM (American College of Sports Méaui.

Analysis

All statistical data was analyzed using SPSS (\dergil) statistics. 13 separate compared
sample t-test were used to figure out the signiticéferences between pre-intervention and
post-intervention. The value was set at < 0.05. Some statistical dat@¢ple from girth and 1

person from triglycerides) was left out of the cédtions so the outliers would not skew the data.
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CHAPTER IV

FINDINGS

Results

The overall prevalence of metabolic syndrome is $tudy decreased from 100% pre-
intervention to 63% post-intervention as seen M Ei After the 12-week fitness intervention
63% of the subjects reduced their risk factors @ag®with metabolic syndrome and 36% of the
subjects were below the criteria for having metal®ndrome (< 3 risk factors) as show in Fig.
1. Out of the 13 pre/post-intervention assessmentg,6 showed a significant differenge<
0.05): pre/post weight{=.003), pre/post girthp(=.000), pre/post risk factors for metabolic
syndrome f =.004), pre/post sit and reach tgst(025), pre/post bench press tgst(004) and
pre/post resting heart ragg£.015). There was not however a significant diffesem (pre/post
cholesterolf =.386), pre/post HDL=.326), pre/post LDL{{=.102), pre/post triglyceridep (
=.229), pre/post glucosp €.332), pre/post systolic blood pressyre (636), and pre/post
diastolic blood pressure €.873). Even though there was a significant déffexe in pre/post

resting heart rate, there was not a decrease tugtllyca slight increase in resting heart rate.

As shown in Fig. 2. you can see the individual fes#tor changes along with the age and
how it correlates. Also shown are the individualevare no longer classified as having metabolic

syndrome identified with an asterisk.
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Prevalence of Metabolic Syndrome

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0% -

B Metabolic Syndrome

% With Metabolic Syndrome

Pre-Intervention Post-Intervention

Figure 1.-Prevalence of metabolic syndrome beforend after a 12 week fithess intervention.

*P < 0.05 pre-intervention versus post-intervention

Of the subjects who were no longer classified aigametabolic syndrome (36%) after the
intervention, 50% reduced their CHO, LDL and blghacose, 50% increased their HDL, 75%
decreased their triglycerides and 100% reduced givéh (waist circumference). This put them all
below the values used to diagnose metabolic synelrés shown in Fig. 3A-M. you can see the
means and standard deviation for all 13 pre/pastaeasurements. This figure shows that even
though some did not have a significant differeticere still was a positive result in some of the

measures at the end of the 12-week fitness intéoren
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Discussion

This study focused on how a 12 week fitness intetiga would affect people with
metabolic syndrome. The findings suggest that aetodining mixed with weight training did
cause a decrease in metabolic syndrome risk faatat86% of subjects are now cleared of
metabolic syndrome. Showing improvements in soméefactors that make up metabolic
syndrome due to exercise training is encouragingbuall risk factors were improved. There is
good evidence that aerobic exercise training Haenaficial effect on individual cardiovascular
disease risk factors such as high blood pressusépatlemia (particularly low HDL and high
TG), and glucose intolerance (Katzmarzyk et alo30These findings have the potential to
impact the sedentary people who might not knovwhtradth benefits of physical activity and its

effects on metabolic syndrome.

As stated in the results section earlier, thereevliadings of significant differences in a
number of measurements (girth, weight, risk factorsnetabolic syndrome, sit and reach test,
bench press test and resting heart rate) betweeingervention and post-intervention. The ones
that did not show a significant difference coulddéaeen affected by the low population for this
study. If more subjects were in this study therghthbe more measures that were significantly
significant. The one that really stands out isrtdsting heart rate pre/post-test measures. Resting
heart rate actually increased by the end of themention. This could be explained by high stress
at work or medications they might be taking. Thigsgings suggest that the fitness intervention
did succeed in improving certain aspects of thebwic syndrome spectrum just like it did in
the HERITAGE Family Study (Katzmarzyk et al., 200Byen though not all of the risk factors

were affected, this fithess intervention was susftgsThe effects of exercise training seen in this
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study play an important role in the prevention eftatolic syndrome because the subjects
involved were at a high risk of future diseasestdube presence of multiple risk factors
(Katzmarzyk et al., 2003). The current recommemaietr physical activity and health are that all
adults should be active for at least 150 mins ofienate-intensity aerobic activity per week or

75 mins of vigorous-intensity aerobic activity pegek as stated by the Centers for Disease
Control and Prevention (CDC. 2011, Dec. 1). Witk #xercise intervention, the subjects had to
complete at least 150 mins of moderate-intensitgtdae activity per week. The subjeetent from

a sedentary lifestyle to a physically active lijgstfor 12 weeks and the majority of subjects saw
significant improvements in their overall healttneTstatistical analysis only shows small changes
in the risk factors associated with metabolic sgnak but other studies have reported

that improved results with exercise training andaibelic syndrome. More research needs to be
performed in order to better understand the effeexercise training on people with metabolic

syndrome.

Age will always be a factor that has to be considénto the equation. As you can see in
Fig.3. age is show in correlation to the total limsssk factors associated with metabolic
syndrome. Fig. 3. shows that everybody below tleecd@l5 had a decrease in risk factors but the
4 subjects that didn’t decrease their risk factdrall were all about the age of 45. This age range
difference in risk factors might be explained bg #mount of energy they have. The younger
subjects might have had more energy and will pahesn the older subjects when it came to how
hard they were going to work out that day. Anotieaison that might explain this is the older
subjects might be set in their ways and not willmdully change their sedentary ways. Where the

younger subjects might be more willing to try néamgs and change their sedentary ways. In
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the study by Wang et al. they found that physictlay had little to no beneficial effects on
people with metabolic syndrome (Aged 70-89) duméalication use. This coincides with the
results of this study as seen in Fig.3. of theb}esis that had no change in risk factors assatiate
with metabolic syndrome (all over the age of 45)eAnight play a bigger role in metabolic
syndrome than we know. This is an interesting iodsidering the majority of the subjects in

this study were on some kind of medication becafisgetabolic syndrome. It would be
interesting to see more research done on the eiéghysical activity on specific age ranges of

people with metabolic syndrome while limiting theage of medication.

Limitations

In this study there were several limitations ongbich was the actual intervention.
Starting the subjects at 40% of their HR Reser¢kiacreasing 5% every two weeks had them
walking on the treadmill where their heart rate yuess slightly increased. The subjects were not
getting the workout intensity they need to be ablgee results in the end. This would have
produced little to no change in the risk factoisoagated with metabolic syndrome. Another
limitation in this study is the reliability of th&ubjects and completing 150 mins of exercise per
week. The number of subjects in the study greabrebses the power. If there were more

subjects to this study we might have seen morg@gpsetest measures be significantly different.
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CHAPTER V

CONCLUSION

This study looked at the effects of a 12 week ftiatervention on people with
metabolic syndrome and it has shown promising testihe two questions that were proposed at
the beginning were: 1.) Will there be a decreasesting heart rate over the fitness intervention?
and 2.) Will there be a significant difference beén pre-test and post-test data? The hypothesis
was that the 12-week fitness intervention will reglusk factors associated with metabolic
syndrome and decrease resting heart rate. To fauirthese questions and see if the hypothesis
is correct, measurements were taken at the begjamd end of the 12 week fitness intervention.
The data was then run through SPSS (version Zatiatieal program) to see if there were any
significant differences. The results showed thatdtwas not a decrease in resting heart rate and

that there was a significant difference in somthefpre/post-test measurements.

Finding more about how exercise can be used asvamptative measure is just a small
section of the big picture. There are studies loerte that prove exercise is beneficial: (Crist gt a
2012), The HERITAGE Family Study (Katzmarzyk et @D03) and (Dube et al., 2012) just to
name a few. These studies all look at exerciser@etdbolic syndrome as a single group. The
bigger picture is looking at how to apply this knedge of exercise towards the general
population, not just people with metabolic syndrofrtas study proved that with 12 weeks of

exercise you can lose weight and gain strength, Weknow exercise is beneficial towards
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people with metabolic syndrome but what about peopthe general population? Informing them
could help improve their daily life. This study atie ones listed earlier have the potential not
only to change the lives of people with metabofiedsome but the lives of people who don’t

know the benefits of exercise.

In summary, this study showed evidence that exedies in fact help reduce some of
the risk factors associated with metabolic syndrbotedoes not decrease resting heart rate.
There needs to be more research done to furthee pine benefits of exercise on people with
metabolic syndrome. Seeing how exercise helpea thesple in this study, it would be
interesting to see how the same fitness intervantiould affect sedentary people (general
population) vs. people with metabolic syndrome siould be a great idea for future research in

this field.
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APPENDICES

Appendix 1A.

Verbal/Email Recruitment Script

Hello, my name is Andrew Hall, and | am a maststtglent in the Department of Health
and Human Performance here at Oklahoma State Witidrwould like to conduct a research
study with my advisor Dr. Dough Smith, an assogdessor in the department, on the
effectiveness of an aerobic fitness interventiothenfactors contributed with Metabolic
Syndrome. The title of the study is “The Effectiesn of a 12-week Fitness intervention for
Individuals with Metabolic Syndrome”. We will beagzing changes in the variables: gender,
age, height, body weight, body mass index, waith gblood pressure, total cholesterol, HDL
cholesterol and LDL cholesterol, fasting blood gise and triglycerides from pre-intervention to
post-intervention.

The records of this study will be kept private. Amgrtten results will discuss group
findings and will not include information that witlentify you. Research records will be stored
securely and only researchers and individuals resple for research oversight will have access
to the records.

You will be required to sign an informed consentwoent showing that you are willing
to participate in this study and allow your daté&ocollected and used for research purposes.
Your participation will greatly benefit the resela@mmunity and clinicians by identifying
effective exercise interventions aimed at improvimghealth of individuals with metabolic
syndrome. | would be happy to answer any additiqoaktions that you may have about the
study. Do you think you might be interested in jggoating?

Thank you.

Andrew Hall

Masters Student

Seretean Wellness Center

Department of Health and Human Performance
Oklahoma State University

Seretean Wellness Center

Stillwater, OK 74078

Email: Andrew.hall1l0@okstate.edu

Phone: (817) 692-7655
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Appendix 2A

Informed Consent Form

Project Title: The Effectiveness of a 12-week Fitness interverfooiindividuals with Metabolic
Syndrome

Investigators:

Andrew Hall

Masters Student

Seretean Wellness Center

Department of Health and Human Performance
Oklahoma State University

Seretean Wellness Center

Stillwater, OK 74078

Email: Andrew.hall1l0@okstate.edu

Phone: (817) 692-7655

Dr. Doug Smith Ph.D.

Associate Professor

Applied Musculoskeletal and Human Physiology Lab
Department of Health and Human Performance
Oklahoma State University

180 Colvin Recreation Center

Stillwater, OK 74078

Email: doug.smith@okstate.edu
Phone: (405) 744-5500
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Purpose:The purpose of this consent form is to obtain ymmmission to use data that will be
collected during the 12-week Met-S program for aesle purposes. The data will include the
following: gender, age, height, body weight, bodgssiindex, waist girth, blood pressure, total
cholesterol, HDL cholesterol and LDL cholesteraktfhg blood glucose and triglycerides. The
data will not include identifiers (i.e. names oft@apants); each individual's personal data will
be recorded on paper and entered into a compuesaidgheet and coded by a subject number.
After this has been done, all records with persatitifiers will be returned to the Seretean
Wellness Center. Any written results will discussup findings and will not include information
that will identify you.

Procedures:There will be a pre and post-test collecting tHkfeing from all of the subjects
participating in this study: gender, height, and,amd pre- and post-intervention body weight,
body mass index, waist girth, blood pressure, ttalesterol, HDL cholesterol and LDL
cholesterol, fasting blood glucose and triglycesidiexibility, muscular endurance, and
cardiorespiratory fitness. There will be a 30 nai@robic session three times a week where your
heart rate will be monitored with heart rate morgtduring the 12 week program. The aerobic
session will consist of using a treadmill or recemibike while exercising in your calculated
heart rate zone using the heart rate monitors. it research purpose only.

Risk of Participation: Associated with physical exercise there might beesmuscle soreness
and/or fatigue that will be short term. You will beder constant supervision of a personal trainer
at the Seretean Wellness Center gym/Colvin gymdaorie safety during the workouts.

Benefits: The benefits of this study will help in figuringtofia structured cardiorespiratory
fithess program has an effect on reducing anyefdhtors that are associated with metabolic
syndrome.

Confidentiality: The records of this study will be kept private. Taeords will bestored
securelywithin room 108 in the Seretean Wellness Centdraanty researchers and individuals
responsible for research oversight will have acteise records. It is possible that the consent
process and data collection will be observed bgaeh oversight staff responsible for
safeguarding the rights and wellbeing of people wéadicipate in research. All data will be kept
for a period of 3 years, whereupon paper databeibhredded and electronic data will be
removed from the computer it is stored on.
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Contacts: If you have questions about the research pleas&éecto contact Andrew Hall at
817-692-7655 and/or Dr. Doug Smith at 405-744-5%0@u have questions about your rights
aresearch volunteer, you may contact Dr. Sheliani&m, IRB Chair, 219 Cordell North,
Stillwater, OK 74078, 405-744-3377 ob@okstate.edu

Signatures

I have read and fully understand the consent fdrsign it freely and voluntarily. A copy of this
form has been given to me.

Signature of Participant Date

| certify that | have personally explained this doent before requesting that the participant sign
it.

Signature of Researcher Date

| certify that | have personally explained this doent before requesting that the participant

Sign it.

Signature of Researcher Date
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Appendix 3A.

Application for Review of Human Subjects Research

Submitted to the
Oklahoma State University Institutional Review Boad IRB Number

Pursuant to 45 CFR 46

FOR OFFICE USE ONLY

Title of Project: The Effectiveness of a 12-week Fitness intervention for Individuals with
Metabolic Syndrome

Is the Project externally funded?  Yes NO If yes, complete the following: Private State

Federal
Agency: Grant No: OSU Routing No:
[] X [ []
JI'_7|pe of Review Requested: Exempt Expedited Full Board

Principal Investigator(s): | acknowledge that this represents an accurate and complete description
of my research. If there are additional PIs, provide information on a separate sheet.

[ X H
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Andrew Hall 4/16/13

Name of Primary Pl (typed) Signature of PI Date

SAHEP/HHP COE

Department Col ege

Seretean Wellness Center 817 692 7655 andrew.hall1l0@okstate.edu
PI's Address (Street, City, Ph ne E-Malil

State, Zip)

Required IRB Training Complete: Yes No

(Training must be completed before application can be reviewed)

[] []
Name of Co-PI (typed) Signature of Co-PI Date
Department College
I's Address Phone E-Mail
Required IRB Training Complete: Yes No

(Training must be completed before application can be reviewed)

Adviser (complete if Pl is a student): | agree to provide the proper surveillance of this project to
ensure that the rights and welfare of the human subjects are properly protected.

Doug Smith Ph.D 4/16/13

Adviser's Name (typed) Signature of Adviser Date
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SAHEP/HHP COE

Department College

196 Colvin Recreation 405-744-5500 Doug.smith@okstate.edu
Center

Adviser’s Address Phone E-Mail

Required IRB Training Complete: MXYes [INo

(Training must be completed before application can be reviewed)

1. Describe the purpose and the research problem in the proposed study. Your response in this
section will enable the reviewers to determine whether the project meets the criteria of research with
human participants and also the extent to which the research may produce new generalizable knowledge
that may benefit the participants and/or society.

The purpose of this study is to record and analyze data from a fitness intervention with the help of
the Seretean Wellness employees and their program (Balance Program) consisting of faculty and staff
at OSU with metabolic syndrome. Metabolic syndrome is a constellation of risk factors that increases a
person’s risk of developing cardiovascular disease. The following factors constitute metabolic
syndrome: abdominal obesity, elevated triglycerides, low HDL cholesterol, raised blood pressure, and
insulin resistance. When three or more of these risk factors are present an individual classified as
having metabolic syndrome. This study will help us show that with proper exercise and weight
management people can lower their chances of getting metabolic syndrome.
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2. (@) Describe the subjects of this study:

1) Describe the sampling population: Faculty and staff at OSU

2) Describe the subject selection methodology(i.e. random, snowball, etc.):
Convenience sample

3) Describe the procedures to be used to recruit subjects. Include copies of scripts,
flyers, advertisements, posters or letters to be used. If recruitment procedures
will require access to OSU System email addressesy  ou will need to include
Appendix A of this application :” Subjects will be recruited through the use of
informational flyers in the Seretean Wellness Cente

4) How many subjects are expected to participate?: 12 subjects will participat in the
MET-S program.

5) What is the expected duration of participation for each segment of the sampling
population? If there is more than one session, please specify the duration of each
session: This is a 14 week program requiring each particafzaaxercise at least 150
min. each week.

6) Describe the calendar time frame for gathering the data using human subjects:
The time frame for gathering the data will be ufioal IRB approval — Aug 2014.

7) Describe any follow-up procedures planned: There will be no follow-up procedures
with this study. The subjects will be finished wittis study after the 14 week program is
over.

(b) Are any of the subjects under 18 years of age? [ |Yes [XINo
If Yes, you must comply with special regulations for using children as subjects. Please refer to
IRB Guide.

3. Provide a detailed description of any methods, procedures, interventions, or manipulations
of human subjects or their environments and/or a detailed description of any existing
datasets to be accessed for information. Please indicate the physical location where the
research will take place (if applicable). Include copies of any questionnaires, tests, or other
written instruments, instructions, scripts, etc., to be used.

We will be implanting a fitness intervention which will consist of an aerobic exercise session 3 times a

week for 12 weeks where each subject’s heart rate will be recorded and monitored with wrist heart

rate monitors (Polar FT4). If the subjects do not want to wear the heart rate monitors, we will take
their pulse (either from their neck or wrist). To figure out their pulse we will count the number of beats
for 10 seconds and multiply that number by 6. This will give us the subjects’ heart rate without using
the heart rate monitors. To figure out the subjects VO, max we will use the following formula (220-
subjects age). During the intervention we will increase the subjects VO2 Reserve (VO, Reserve-
difference between resting and maximal VO2), (VO,-measurement of oxygen use: a factor used in
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measuring the maximum amount of oxygen used by an athlete or exerciser while performing at peak
intensity.) by 5% every two weeks until they reach 65%. The subjects will start off at 40% of their VO,
Reserve and end at 65% of their VO, Reserve. During the aerobic exercise session the subjects will

exercise in their designated heart rate zone determined by their VO, Reserve via heart rate monitors.
We will use the Karvonen formula to calculate each subjects target heart rate zone (HeartRateZone=

[(MaxHeartRate — RestingHeartRate) X % intensity] + RestingHeartRate). The intensity will consist of
low to moderate walking on a treadmill (Primary) or peddling on a recumbent bike (Secondary). This
fitness intervention will replace the cardio session in the Balance Program. The Balance Program is a
well-established fitness program that gives people with metabolic syndrome a chance to decrease their
symptoms associated with metabolic syndrome. We will also be looking at the pre-test and post-test
data that will be collected during the Balance Program, which will include the following: gender, height,
age, pre- and post-intervention body weight, body mass index (which is a measurement based on
weight and height), waist girth, blood pressure (using a blood pressure cuff and a stethoscope). Accu-
Chek Compact (all-in-one compact blood sugar monitor) will be used to measure the following (total
cholesterol, HDL cholesterol and LDL cholesterol, fasting blood glucose and triglycerides). A finger prick
(Lance) will be all that is needed for the measurement of cholesterol, blood glucose and triglycerides.
The lance will be disposed of in a biohazard trash can which will later be disposed of properly. Plastic
gloves will be worn during the finger prick and rubbing alcohol will be used to wipe down the finger
before using the lance. Flexibility (Sit and Reach Test; using a rule the subject will sit with legs fully
extended on the ground and feet flat up against a wall. They will reach as far forward as possible in a
smooth motion three consecutive times recording all three measurements), muscular endurance
(YMCA Bench Press Test; Using a standard bench press males will use a 80 Ib. barbell and women will
use a 35 |b. barbell. Using a metronome, the subject will move the barbell up and down (bench-
pressing) to the beat of the metronome (set at 60 beats per minute). The test will be terminated when
the subject is unable to reach full extension of the elbows or the subject breaks cadence and cannot
keep up with the rhythm of the metronome), and cardiorespiratory fitness (Naughton Treadmill
protocol; The Naughton protocol starts with a 2 minute warm-up. The speed is set to 1 mph and the
incline is set to 0. After the warm-up, the speed is set at 2 mph and does not change for the remainder
of the test. The test consists of six, 2 minute intervals. The grade starts at O for the first interval, and
increases by 3.5 percent every 2 minutes. The test will be terminated when the subject cannot keep up
with the speed or exceeds their max heart rate.) will also be analyzed. They will be under the
supervision of certified personal trainers that work at the Colvin/Seretean Wellness Center. All the
certified personal trainers have been certified through either ACE (American Council on Exercise) or
ACSM (American College of Sports Medicine).

4. Will the subjects encounter the possibility of stress or psychological, social, physical, or
legal risks that are greater than those ordinarily encountered in daily life or during the
performance of routine physical or psychological examinations or tests?  [X]Yes No
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If Yes, please justify your position: The subjects will participate in a fitness intervention
program consisting of at least 150 mins. a week. They will be under
the supervision of certified personal trainers that work at the
Colvin/Seretean Wellness Center. All the certified personal trainers
have been certified through either ACE (American Council on
Exercise) or ACSM (American College of Sports Medicine).

Will medical clearance be necessary for subjects to participate because of tissue or blood
sampling, administration of substances such as food or drugs, or physical exercise
conditioning? Yes No

If Yes, please explain how the clearance will be obtained: The subjects will need clearance
from their primary doctor and sign and date the consent forms.

X [

Will the subjects be deceived or misled in any way? Yes No

If Yes, please explain:

[ X

Will information be requested that subjects might consider to be personal or sensitive?
Yes No

If Yes, please explain: Subjects will be asked for such personal information as; age, height, body
weight, blood pressure, cholesterol (HDL and LDL), triglycerides,

X ] fasting glucose, and eating behaviors via self report on a food log.
This is consistent with previous groups that have participated in this
program.

Will the subjects be presented with materials that might be considered to be offensive,
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threatening, or degrading? Yes No

If Yes, please explain, including measures planned for intervention if problems occur.

[] X

9. Will any inducements be offered to the subjects for their participation? Yes No
If Yes, please explain:

L] X
NOTE: If extra course credit is offered, describe the alternative means for obtaining additional
credit available to those students who do not wish to participate in the research project.

10. Describe the process to be used to obtain the consent/assent of all subjects including (as
appropriate); who will seek the consent/assent, steps to minimize coercion or undue
influence, and the method(s) to be used to document the consent.

Please provide copies of all consent documents with your application

Permission to analyze data from the intervention will be requested via the attached consent form.
Subjects will be contacted by the PI (myself) during the initial meeting. | have attached a copy of
the consent form.

13. Will the data be a part of a record that can be identified with the subject? Yes No

If Yes, please explain: The subjects will have a folder with their ID # and recorded date in it to

be used in the analysis later. These will be stored in a locked file box at the front desk of the

Colvin/Seretean Wellness Center gym where the Pl and the certified personal trainers Bl be tthly

ones who have access.

14. Describe the steps you are taking to protect the confidentiality of the subjects and how you

are going to advise subjects of these protections in the consent process. Include
information on data storage and access. If data will not be reported in the form of group
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means, please explain how the data will be reported.

All subject files with identifiers (such as names) will be returned to the Seretean Wellness
Center once the data has been recorded. Subject numbers will replace subject names. Subject data,
using subject numbers as identifiers instead of names, will be kept in hard copy in a locked cabinet and

|
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data will be shredded and electronic data will be removed from the computer it is stored upon. All
written results will only discuss group findings and not individual identifiers such as names.

15. Will the subject’s participation in a specific experiment or study be made a part of any
record available to his or her supervisor, teacher, or employer? [ |Yes [XINo

If Yes, please describe:

16. Describe the benefits that might accrue to either the subjects or society. Note that 45 CFR
46, Section 46.111(a)(2) requires that the risks to subjects be reasonable in relation to the
anticipated benefits. The investigator should specifically state the importance of the knowledge that
reasonably may be expected to result from this research.

The benefits of this study will help in figuring out if a structured cardiorespiratory fitness program

assaciated with a daily food log has an effect on reducing any of the factors that are associated

with metabolic syndrome.
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Appendix 4A.

Oklahoma State University Institutional Review Board

Date: Monday, August 26, 2013

IRB Application No ED13134

Proposal Title: The Effectiveness of a 12-week Fitness Intervention for Individuals with
Matabolic Syndrome

Reviewed and Expedited
Processed as:

Status Recommended by Reviewer(s): Approved Protocol Expires: 8/25/2014

Principal

Investigator(s):

Andrew Hall Douglas Smith

2326 N. Benjamin 180 CRC

Stillwater, OK 74075 Stillwater, OK 74078

The IRB application referenced above has been approved. It is the judgment of the reviewers that the
rights and welfare of individuals who may be asked to participate in this study will be respected, and that
the research will be conducted in a manner consistent with the IRB requirements as outlined in section 45
CFR 46.

The final versions of any printed recruitment, consent and assent documents bearing the IRB approval
stamp are attached to this letter. These are the versions that must be used during the study.

As Principal Investigator, it is your responsibility to do the following:

1. Conduct this study exactly as it has been approved. Any modifications to the research protocol
must be submitted with the appropriate signatures for IRB approval. Protocol modifications requiring
approval may include changes to the title, PI, advisor, funding status or sponsor, subject population
composition or size, recruitment, inclusion/exclusion criteria, research site, research procedures and
consent/assent process or forms.

2. Submit a request for continuation if the study extends beyond the approval period of one calendar
year. This continuation must receive IRB review and approval before the research can continue.

3. Report any adverse events to the IRB Chair promptly. Adverse events are those which are
unanticipated and impact the subjects during the course of this research; and

4. Notify the IRB office in writing when your research project is complete.

Please note that approved protocols are subject to monitoring by the IRB and that the IRB office has the
authority to inspect research records associated with this protocol at any time. If you have questions about the
IRB procedures or need any assistance from the Board, please contact Dawnett Watkins 219 Cordell North
(phone: 405-744-5700. dawnett.watkins@.okstate.edu).

Sincerely,

-/ A _

elia Kennison, Chair
Institutional Review Board
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Informed Consent Form

Project Title: The Effectiveness of a 12-week Fitness intervention for Individuals with Metabolic
Syndrome

Investigators:

Andrew Hall

Masters Student

Seretean Wellness Center

Department of Health and Human Performance
Oklahoma State University

Seretean Wellness Center

Stillwater, OK 74078

Email: Andrew.hall1l0@ okstate.edu

Phone: (817) 692-7655

Dr. Doug Smith Ph.D.

Associate Professor

Applied Musculoskeletal and Human Physiology Lab
Department of Health and Human Performance
Oklahoma State University

180 Colvin Recreation Center

Stillwater, OK 74078

Email: doug.smith@okstate.edu

Phone: {405) 744-5500

Purpose: The purpose of this consent form isto obtain your permission to use data that will be collected
during the 12-week Met-S program for research purposes. The data will include the following: gender,
age, height, body weight, body mass index, waist girth, blood pressure, total cholesterol, HDL

cholesterol and LDL cholesterol, fasting blood glucose and triglycerides. The data will not include
identifiers (i.e. names of participants); each individual's personal data will be recorded on paper and
entered into a computer spreadsheet and coded by a subject number. After this has been done, all
records with personal identifiers will be returned to the Seretean Wellness Center. Any written results
will discuss group findings and will not include information that will identify you.

Procedures: There will be a pre and post-test collecting the following from all of the subjects
participating in this study: gender, height, and age, and pre- and post-intervention body weight, body
mass index, waist girth, blood pressure, total cholesterol, HDL cholesterol and LDL cholesterol, fasting
blood glucose and triglycerides, flexibility, muscular endurance, and cardiorespiratory fitness. There will
be a 30 min. aerobic session three times a week where your heart rate will be monitored with heart rate
monitors during the 12 week program. The aerobic session will consist of using a treadmill or recumbent

bike while exercising in your calculated heart rate zone using the heart rate monitors. This is for
research purpose only.

Okla. State Univ.
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Risk of Participation: Associated with physical exercise there might be some muscle soreness and/or
fatigue that will be short term. You will be under constant supervision of a personal trainer at the
Seretean Wellness Center gym/Calvin gym to insure safety during the workouts.

Benefits: The benefits of this study will help in figuring out if a structured cardiorespiratory fitness
program has an effect on reducing any of the factors that are associated with metabolic syndrome.

Confidentiality : The records of this study will be kept private. The records will be stored securely within
room 108 in the Seretean Wellness Center and only researchers and individuals responsible for research
oversight will have access to the records. It is possible that the consent process and data collection will
be observed by research oversight staff responsible for safeguarding the rights and wellbeing of people
who participate in research. All data will be kept for a period of 3 years, whereupon paper data will be
shredded and electronic data will be removed from the computer itis stored on.

Contacts: If you have questions about the research please feel free to contact Andrew Hall at 817-692-
7655 and/or Dr. Doug Smith at 405-744-5500. If you have questions about your rights asa research
volunteer, you may contact Dr. Shelia Kennison, IRB Chair, 219 Cordell North, Stillwater,OK 74078,405-
744-3377 or irb@okstate.edu

Signatures:

| have read and fully understand the consent form. 1 sign it freely and voluntarily. A copy of this form
has been given to me.

Signature of Participant Date

| certify that | have personally explained this document before requesting that the participant sign it.

Signature of Researcher Date

| certify that | have personally explained this document before requesting that the participant

Sign it.

Signature of Researcher Date

;
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Verbal/Email Recruitment Script

Hello, my name is Andrew Hall, and | am a master's student in the Department of Health
and Human Performance here at Oklahoma State University. | would like to conduct aresearch
study with my advisor Dr. Dough Smith, an associate professor in the department,on the
effectiveness of an aerobic fithess intervention on the factors contributed with Metabolic
Syndrome. The title of the study is "The Effectiveness of a 12-week Fitness intervention for
Individuals with Metabolic Syndrome"”. We will be analyzing changes in the variables: gender,
age, height, body weight, body mass index, waist girth, blood pressure, total cholesterol, HDL
cholesterol and LDL cholesterol,fasting blood glucose and triglycerides from pre-intervention to
post-intervention.

The records of this study will be kept private. Any written results will discuss group
findings and will not include information that will identify you. Research records will be stored
securely and only researchers and individuals responsible for research oversight will have
access to the records.

You will be required to sign an informed consent document showing that you are willing
to participate in this study and allow your data to be collected and used for research purposes.
Your participation will greatly benefit the research community and clinicians by identifying
effective exercise interventions aimed at improving the health of individuals with metabolic
syndrome. | would be happy to answer any additional questions that you may have about the
study. Do you think you might be interested in participating?

Thank you.

Andrew Hall

Masters Student

Seretean Wellness Center

Department of Health and Human Performance
Oklahoma State University

Seretean Wellness Center

Stillwater, OK 74078

Email: Andrew.halll0@okstate.edu

Phone: (817) 692-7655
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