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CHAPTER I 

INTRODUCTION 

Obesity is'pne of the leadin9 health problems in 

America, affecting people of every 'age and sex. "Data from the 

National Center for Health Statist~cs suggest that 30.6 

mill1on American adults are obese, and that an estimated 6-45% 

of Amer1can ch1ldren are overweight (Salans, 1987). Obesity 

is associated with' health problems such as hypertension, 

d1abetes, stroke, osteoarthritis·and some types of cancer. 

Long term obesity is also lirked as a risk factor of heart 

disease (James, 1984). Additionally, ob.ese individuals .may 

suffer ridicule from family and pe~rs, discrimination in 

school and the workplace! depression, poor self-image and 

other emotional problems." 

Numerous approaches have been ,promoted as being the best 

method,of ac~ieving weight loss fo( o~e~weight and obese 

ind1v1duals. Weight reduction programs are advertised daily 

on telev1sion, radio, and' in newspapers. In addition, 

magazines marketed to women frequently carry a new arid 

different weight loss program in their monthly issues. 

uesp1te the large number of weight loss programs 

available to obese individuals, successful treatment of 

this problem is very difficult. It is currently estimated 

that only 20% of the obese individuals who successfully lose 
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weight mainta1n that weight los~ for longer than 5 years 

(Salans, 1987). 
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One diet in particular has received a lot of attention by 

the media after the successful participation by a popular 

Lelev1sion personality. Th1s individual reported that she had 

lost over 60 pounds 'while on a medically supervised very lov1 

calorie diet and one year later, she reported maintaining 74% 

oi her weight loss. 

This weight reduction program is a hospital based 

treatment program that helps obese pa~ients lose and maintain 

the weight loss. This 26 week program is comprehensive, 

focusing on many aspects of being overweight, including the 

phys1cal, social and emotional dimensions. The participants 

1n this program are on a medically superv1sed, very low 

calorie diet. They also participate in weekly group sessions 

that emphasize behavior modification, nutrit1on education and 

exercise. There 1s an especially strong emphasis on exercise. 

The part1cipants are strongly encouraged to adopt a regular, 

aerco1c exercise program, they receive 5 edupational lectures 

on exercise, and if they ~esire, an 1ndividual consult w1th a 

phys1cal therapist. 

The trend for weight reduction prbgrams is to include 

exerc1se and group support because these have been identified 

as potential contributors to successful long term weight loss 

maintenance. 

Many obese individ~als joke about the fact that they lose 

and ga1n the same pounds over and over. In fact, the diet 

1ndustry 1s very lucrative because diet services are sold to 
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the same people, to lose the same pounds, over and over. The 

diet industry markets to Americans who are overweight and 

generated approximately 33 billions dollars in 1989 (Miller, 

Springen & Buckley, 1989). Thi~ demonstrates how difficult 

weight loss maintenance actually is for millions of people, 

regardless of which weight loss:program and'Why it i~ . ' 

important to increase the long term success of weight losa 

maintenance. 

Statement of the Problem 

The purpose of this study'~as to examine the w~ight loss 

maintenance and exercise patterns of participants one year 

following a very low calorie di~t. 

Importance of the Study 

Signif1cant health risks are associated with obesity and 

obes1ty is recogn1zed as a difflcplt problem to t~eat. Many 

factors are known to cont~ibute to the poor long term 

management of obesity such as: poor eating habits, emot~ons, 

socioeconomic factor~, gen~~ics 'and lack of exercise. It is 

important to beg1n tc identify variables, such as regular 

exerc1se, associated with·long term maintenance of weight 

loss. 
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Hypotheses 

Th1s study focused on the· following research hypotheses: 

1. There is no significant difference between men and 

women in maintaining weight loss for 1 year following a very 

.L0\7 calorie diet. 

2. There is no significant difference in maintaining 

we1ght loss for 1 year follow1ng a very low calorie diet 

oet\leen men and women who exercise regularly. 

3. There is, no significant difference in maintaining 

\;eight loss for 1 year following a very low calorie diet 

between men and women who do not exercise re~ularly. 

4. There 1s no significant ~ifference in maintaining 

~eight loss for 1 year following a very low calorie diet 

between ind1viduals who exercise regularly arid those who do 

not exercise regularly. 

L1mitatio~s 

The results of this study were l1mited by: 

l. The subJects will be self reporting exercise 

patterns, exercise intensity, ~nd·weight loss m~intenan~e. 

The study was del1mited to: 

1. The population of this study were individuals who 

those to enroll in a med1cally supervised very low calorie 

d1et program in a Midwest hospital before August 1988. 



Assumptions 

It is assumed that: 

1. The responses to the self report questionnaire 

were accurate. 

s 

2. The participants ~f th~ weight loss ~rogram followed 

the d1et as prescribed for the maintenance phase of 1 year. 

Definition of Terms 

Conceotual Definitions 

Obes1~y. Body Mass Index greater than or equal to 27 or 

approximately 30% above ideal body weight (Salans, 1987). 

Reduced-Obese. Obese individuals who have reduced to their 

1deal weight (Leibel, et ~1, 1983). 

Very low calorie diet. A diet powder with daily intake of 

400-800 Kcal and 70 grams of p~otein (Sandoz, 1989). 

Functional Definitions· 

Exerc1se. Any phys1cal activity considered aerob1c by ~ooper 

(1982). 

Regular Exercise. An aerobic activity of 30 minutes duration 

performed at least 3 times per week. 

We1ght Reduction Program Completion. Completion of the 26 

\leek program, or at least completion of the 12 week modified 

fast. 



CHAPTER II 

REVIE~ OF LITERATURE 

Obesity 

Obesity refers to an excess of body fat which usually 

results in a significant risk to health and longevity. Most 
" people define obesity in terms of height and body weight. 

Both men and women are considered obese if their weight 

exceeds 20% of the standard height-weight tables establ1shed 

by tn~ Metropolitan Life Insurance Company in lQ83 (Wadde~, 

1985). These tables are based on heights and corresponding 

weighLS associated with the lowest mortality rate among 

insured adults, and these tables can be helpful in determining 

the need for treatment. 

Obesity reflects a positive energy balance, an excess 

1ntake of calories as compared to the. energy expended .. 

:cnsequently, increaiing energy expenditure through exercise 

and decreasing energy 1ntake by diet1ng has been basis for the 

treatment of obesity. 

Energy Expenditure 

It 1s estimated that phys1cal activity accounts for 

appro~1mately 20% of the daily energy expenditure for 

mosL adults (Jung & James, 1980). This includes exerc1se 

programs, act~vit1es of da1ly l1v1ng and work 

6 
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responsibllities. It has been suggested that obese adults are 

less acLive than non-obese adults, thus their energy 

expendlture is lower contributing to their obesity. Studies 

cf obese adult populatlons have. shown that the physical 

actlvlcy of obese individuals may be less than that of the 

non-obese (Salans, 1987). These stud1es do not suggest that 

:Lna.cti·;ity caused the obes1ty, but that the physical 

ina.ctivicy was a consequence of the obesity and therefore, may 

perpetuate the CODdition. 

Regular exercise alone was found to decrease body weignt 

and bocy fat ln opese and normal weight individuals, but the 

decline is slow. Epsteln & Wing, (1982) reviewed the 

literat~re for artitles reportfng the effects of aerobic 

exercise on weight loss. Us1ng a quantitative, meta-analysis 
' procedure, these authors reviewed 13 studies on males, 

total1ng 37 groups and 3 studies on females, totaling 4 

groups. Of these 41 groups, 12 were identified as no-exercise 

concrol groups and 25 as exer6lse groups. Weight losses from 

e:cerc1se alone averaged 0.3 pounds per week for obese subjects 

and 0.11 pounds per week for n.ormal weight individuals. 

Another source of energy expenditure in humans is 

the resting metabolic tate. This incltides the energy cost of 

protein synthesis, the mechanic~! work of the heart and the 

osmot1c processes.which are necessary to maintain homeostasis. 

This energy accounts for 55-60% of an individual's daily 

energy cost (Jung, 1980). Because of the large proportion of 

ene:rgy o:::...<.:JeudiLH~ contrib1ltej Ly the resting metabo:!.ic rate:, 

lL 1:as speculated that the resting metabolic rate would be 



lower in obese indiv1duals, suggesting a metabolic deficiency 

as a cause for obesity. 

Ravassin, Burnand, Schutz, & Jequier (1982) examined the 

24-hour energy ~xpenditure in 30 subjects, ~6 women and 14 

men, aged 20- 46 yea~s. These·30 subjects were divided into 

3 groups: 10 control subjects (103% ideal body weight); 

6 moderately obese subjects (129% ideal body weight); and 14 

obese subjects (~~0% ideal body weight).· Energy expenditure 

was measured in an airtight respiration 'chamber for 24 hours 
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and was significant~y greater, 10043 kJ/day (±363) for the 

obese subjects as compared to 8439kJ/day (±432) for the -normal 

veight subjects. These authors stated that 92% of this 

greater energy expenditure was accounted for by the resting 

metabolic rate. The fact that obese individuals have a higher 

metabolic rate is linked to the increased body surface area 

and lean body mass associated with obesity. For most obese 

subJects, this elevated-me~abolic iate and dieting results in 

" s1gnificant weight loss early in a weight loss program. 

However, the rate of weight loss decreases over ~ime,·and the 

rest1ng metabolic rate may be ~esponsible' for this change. 

Ravussin, Burnand, Schutz & Jequier (1985) examined 
' 

the resting metabol1c rate of seven obese subjects, 

5 women and 2 men,· between the age of 23-46 years, before and 

dur1ng a protein supplemented low calorie diet. After 10-16 

weeks of dieting, the rest1ng metabolic rate decreased from an 

average of 7262 kJ/ day (± 583) to 6591 kJ/day (± 547), or 

9.0~ (± 2.9). Th1s decrease in the metabolic rate was the 

same percentage as the average loss of lean body mass. The 



researchers concluded that the reduction of the resting 

metabolic rate during weight reduction 'is mainly due to the 

decrease in the le?n ·body tissu~. 
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Warwick & Garrow (1981} studi~d 3 obese women, .ages 14-34 

years, for 13 weeks while on an 800 kcal/day diet. These 

women acted as their own control by alternating ;exercise or no 

exerc1se on a bicycle ergometer for 3-4 week periods. The· 

fast1ng metabol1c rate was measu~ed bi-weekly .for these women 

and 1t decreased over the 3-4 week 'period despite the 

exercise. The results of these studies indicate tha~ 

' 
lndlVldUalS WhO are decreasing ,their energy intake to lose 

weight are also un~~r~61ng decreases in energy expenditure 

~hich undermine th~1r efforts .. This may be a reason why 

calor1c restr1ction alone becomes less efficient for long term 

we1ght loss success (9rand, 1~81). Th~ other concern is 

whetner this decline in resting energy-expenditure is a 

permanent decline. 

· Le1bel and Hirsch, (1983) examined the diminished energy-

reqL~rements of reduced-obese patients. Twenty-six reduced

obese subjects were compared to a control group of 26 subjects 

of tne same age and gender, who had never been obese. The 

cnief f1nding of thi-s study was the sharp decrease in the 

we1snt-ma1ntenance_energy r~quirements that occur with some . ' 

iormer obese patients. The obese subjects in ~his study had 

los~ ar. average of 56.4 kg but still weighed an a~erage of 49 

kg more than the control group. Despite weighing more than 

the central group, the reduced-obese subjects showed a 28% 

reduct1on in kcaljsquare meter of body surface needed to' 
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mai~tain' their present weight as compared to the control 

group. Their data indicated that dieting decreases the 

metabol1c rate and these changes in the metabolic rate may be 

long lasting for some subjects' and will ,increase the tendency 

to regain the weight. This decreas~-~n the·metabolic rate is 

an 1mportant factor that will make long term weight loss 
'' 

maintenance more, difficult for · ov.erweight indi vi'duals. 

The decrease· in energy expenditure during dieting has 

spa\vned the search for methods· to r'everse this decline. Some 

:esearchers suggest·that regular e~erpise may reverse ·this 

decl1ne 1n the resting metabol~c rate. In one study, 

(Do~ahoe, Lin, Kirschenbaum, & Keesey, 1984} 10 overweight 

.iome~, ages 22-55 year's, part1cipated in a trea.tment prbgram 
•' 

cons1sting of 3 pnases1 baseline, diet only,_and diet and 

exercise. Diet alone caused the resting metabolic rate per kg 

cr body weight to decrease by 4.4%. However, subjects who 

exercised aerobic~lly ~or,l hour,"twice weekly reversed the 
. ' 

dle:.-ir.duced decline a'nd reset' the restlng metabolic rate per 

k1lcgram of body weight to its pre-dieting baseline value. 

Tnese authors suggest that this 6hange in the:resting 

metabullc rate could occur for two reasons: exercise may 

1ncrease lean body mass or exercise_may change the metabolic 

activity of the existing lean body mass. 

Data from Stern, Schul'tz, ·'and Mole ( 1980} also support 

~he ~neory tha~ exercise can prevent the diet-1nduced resting 

metabolic rate decline. In this study the subjects were fed a 

500 kcal d1et for 28 days and the resting metabolic rate 

decreased as expected. After 2 weeks, these same subjects 



11 

added 20 minutes of exercise to their treatment and the 

resting metabolic rate increased to the pre-diet level. In 

contrast, studies by Henson, Poole, Donahoe & Heber, (1987) 

and Lennon, Nagle, Stratman, Shrago, & Dennis, (1984) found 

that aerobic exercise training did not return the depressed 

resting metabolic rate to pre-diet levels. 

Henson, et al (1987) studied 7 ~oderately obese women 

during 9 weeks of caloric restriction (800 kcal/day). During 

weeks 4-6, the subjects exercised on a bicycle 30 minutes/day 

for 5 days/week. During the initial ~weeks of dieting alone, 

tne resting metabolic rate decreased an average of 13% which 

parallels other studies. However, the next 3 weeks of diet 

plus exercise failed to show any significant increase in the· 

rest1ng metabolic rate. 

Lennon, et al (1984) reported similar conclusions. 

They st~died 38 men and 40 women between the ages of 20-49 

years, who were 15-35% ove~weight. They were divided into 3 

groups and all followed the same diet exchange plan. The 

cont:cl group followed no exercise program. One group 
. . 

exerc1sed aerobically 30 minutes daily, and the last group 

exercised every other day with the intensity determined by an 

exerc1se prescription. Only the women who followed the 

exercise prescription showed a significant increase in resting 

metabolic rate over the control group. Otherwise, there were 

no significant differences In total weight loss among the 

groups. 
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Dieting Alone 

Attempts to control excess energy intake or over eating 

have included hypnosis, gastric by-pa~s surgery, gas~ric 

s~apl~ng, and jaw wiring, but the diet~~y approach has gained 

~he mos~ attention. There are ma~y different ·types of diets 

~romoted as successful treatmen~s for-obesity. These diets 

include total fasting,_eating specific food combinations such 
'' 

as grapefruit and_·eggs, ea~ing high protein foods or foods 

~;itt higt prcrein/high fat content. Weight loss from these 

d~ets 1s ach~eved by a reduction ,of energy intake mainly 

through the elimin,ation of food. choices (We1nsier, Wadden, 

Ritenoaugh, Harrison, Johnson,'& Wilmore, 1984). Another 

popular treatment for ~besity is the medically supervised, 

protein sparing, very low calorie diet. This diet provides 

400-800 kcal/day and ls·considered a modified fast. 
' 

Fasting as a treatment foi obesity has been used for more 

than 40 years. Very fast weight losses wer'e achieved but 

several fas~lng-related deaths' were reported. Several of the 

deaths appeared to be ,a result of myocardi~l protein 

degradatipn, a loss of heart muscle due' to the .conversion of 

muscle into glucose by gluconeogenesis (Wadden, 1985). 

Very low calorie diets were aesigne"? to p·roduce the same 

fast rate of weight loss as fasting, but also to preserve lean 

body tissue. This was accomplished by adding 70 grams of 

complete protein to the d1etary }ntake. Although these 

individuals are consuming only 400-800 kcal/day and are at 

risk for medical problems, improvements iri the quality of the 



proLe1n, and closer medical supervision are responsible for 

tne absence of fatalities {Wadden, 1985). 

Effects of Very Low Calorie Diets 

and E~ercise 

13 

According to the Arner ican M'edi'cal Association's Council 

on Scientific Affairs of ~hicago (1987), exercise can be an 

efrecc1ve part of the comprehensive treatment of obesity 1f it 

1~creases energy,expenditure, promotes fat loss, is safe, and 

promotes increases,ln activity levels within the individual's 

:,_lfestyle. The hope is that ex,ercise will accelerate the rate 

of \ve1ght loss. 

Phinney, LaGrange, O'Connell, & Danforth (1988) studied 

the combined effects of a very lmv calor 1e diet, , 7 2 0 kcal/day 

and exercise, 7 hours/week'on 12 overweight women, 

ages 22-39 years, for'S weeks~ The diet group loss an average 

:::.f 6. 9 kg ( ±0. 7) over the 5 we'eks and compared to the diet and 

exercise group that lost 6~5 ~g (± 0.7) kg. These data 

suggest that exercise was not instrumental in accelerating 

we1ght loss for these indiv1duals. 

VanDale, Saria, Schoffelen, & Hoor' (19~7) studied 12 

obese women, ages 19-48 years, who were divided into a dlet 

and a diet-exercise group. The diet was 780-810 kcal/day and 

the exercise totaled 4 hours/weekly at 60% vo2 max. The 

average weight loss after 12 weeks was 12.2 kg for the diet 

gro~p and 13.2 kg for the d1et~exercise group. Aga1n, the 

data suggest that exercise and diet combined produced no 

s1gn1ficantly greater weight loss than diet alone. 

In contrast, Hagan, Upton, Wong, & Wh1ttam (1986) found 
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that d1eting and exercise produced a greater weight loss than 

d1et1ng alone. Forty-eight male and 48 female subjects, 

average age of ~6 years and 120-140% of their ideal weight 

were assigned to 4 groups: diet alone, ·diet-exercise, exercise 

alone, and sedentary-control group. The diet group ingested 

1200 kcal/day. The diet-exerci~e group c6nsumed the same 

amoun~ and exerc1sed 30 minutes, 5 days/week. The exercise 

group participated in the exercise program but continued the1r 

normal eat1ng habits. The seqentary-control group maintained 

normal eating habits and did not exercise. In both the diet 

and d1et-exercise groups of men and women, there was a 

signif1cant decrease in body weight. In the men, the body 

weight decreased 9.1% for the diet group and 11.4% for the 

diet-exercise group. While in the women, the body weight 

decreased 7.8% for the diet group and 10.4% for the diet

exercise group. 

Long Term Weight Loss 

Cons1dering its scope and seriousness, successful 

creatment of obesity is a major concern in America. Americans 

\lill spend an est1mated $33 billion on oiets and diet related 

products in 1989. Unfortunately, 95% of the individuals who 

lose we1gnt, ~111 regain ac least as much as they shed 

(M1ller, Spr1ngen; Buckley, & Williams 1989). 

Desp1te all the treatment approaches, obesity is 

remarkably resistant to treatment especially with regard to 

long term successful maintenance of the weight loss. We1ght 

rega1n after a very low calor1e diet is no exception. 
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Andersen, Stockholm, Backer, & Quaade (1987) followed 30' 

wo~en, 21-60 years of age, 5 years post a very low calorie 

d1et. The ~edian maximum weight loss for the group was 22.0 

kg but after 5 years, only 5 of the·30 women had not returned 

to tr1e1 r pr'e-dlet weight. 

Sikand, Kondo, Foreyt, Jones-& Gotto (1988) attempted a 

follow-up stu~y 2 years ~fter 30 obese women, ages 21-60 
. ' 

years, uere treated with a very~low-calorie-diet and exerc1se 

train:ng. The women' were d1v1ded into ··2 groups: Group I 

subJects were considered non-exercisers a~d Group II subjects 

part1c1pated in ~ structured aerobic exercise 2 tim~s a week 

plus were encouraged to exercis~ more. The treatment program 

lasted 4 months and Group II su~jects (n=ll) lost an average 

of 21. 8 kg; Group I _s,ubjects ( n= 10) l.ost an average of 

17.5 kg. After 2 years, 15 of the 21 wome~ who ~ompleted the 

program were contacted: Group II (n = 7) rega1ned 58.2% of the 
' ' 

we1ght lost compared to Group I (n'= 8) which regained 95.8% 

of the weight lost. The results indicated a lesser_weight 

regain among subjects who diet and exercise as opposed to the 

diet alone subJects: And yet,, th1s st~dy illustrates that 

ma1ntenance of weight loss is very difficult despite regular 

exercise. 

Wadden and Stunkard (1986) did a 1 year follow up study 

'' on 50 subJects completing an.obesity treatment program of diet 
'' 

dl~ne (N=l5), behavior therapy alone (N=l6), and diet plus 

behav1or therapy (N=l9). The mean weight losses at the end of 

the treatment was 14 ~g, 14.3 kg, and 19.3 kg respectively. 

SubJects in the diet group regained 66% of their weight loss. 
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Those subjects who received behavior therapy alone, regained 

33% of their weight loss possibly supporting the theory that 

slow, steady weight losg is preferable to a quick loss. The 

combined treatment group regained orily 33% of their weight as 

well. The authors feel this is encouragi~ng but suggest 

fJrtner efforts must be made to improve lo~g t~rm weight Joss 

ma1ntenance. 

Stalonas, Perri, & Kerzner (1984) did a 5 year follow up 

of a behavioral weight control program. ~hirty-six of the 

or1g1nal 44 subjects were contacted: 30 women and 6 men 

averag1ng 31 years of age, 183 pounds body weight, and 40.2% 

above their ideal bo~y weight •. Most of the subjects (n = 30) 

had re9a1ned a large portion of the weight lost. The average 

suDJect had gained 12 pounds, and actually weighed 1.5 pounds 

more chan before treaiment. Results from 9 subjects that 

rece1ved both an exercise and management component to the 

oas~c treatment program, reported ~aintain1ng 66% of their 

we1~ht loss over 5 years. 
~ ' 

I~ another study, (Graham, Taylor, Borell & Siegel, 1983) 

60 of the original 138 part1c1pants in a behavipral weight 

loss program were followed for 4.5 years post treatment. Of 

the 60 respondents, 46 were female,, '14 were male and their 

average age was 46 years. The study reported 58% of the 

subjects adhered to some of the basic'behavior-program skills 

and 21% of these were cons1dered physically active. Clients 

(n = 4) who were both active and adhering lost significantly 

more \Ieight from the pre-diet level, (4.91 kg) and they 

mainta1ned losses (4.86 kg) better than all groups combined. 
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Colvin and Olson, (1983) looked at long term success of 

weight loss in a different manner. They solicited individuals 

from the community who reported losing 20% of their body 

\leig~t and had been successful .at maintaining the weight loss 
•' -

over 2 years. Forty-one women responded-and four factors 

characteriz~d most of the respbndents. These women had 

feaCnE:d their goal wefghtS 1 had, irnp,roved their, eating habitS 1 

n~ longer stayed at horne during the day~ and they exercised on 

regula.=: basis. 

Jeffery, Bjornson-Bensen, Ros·~nthal, Lindquist, Kurth & 

Jonnson (1984) looked specifica'lly .at 81 men, average age 53 

:::ears, O\'er a 2 year period of ·~~me. Those men who reported 

teing more active (n-= 24) had .maintained a 20.8 pound weight 

loss compared to the 8. 8 pound·· weight loss- from those subjects· 

(n = 57) who were not ~pti~e. These authors were surprised to 

repcrt no differential -effect 'of regular exercise, alone, on 
,' > I < 

weight maintenance. Those individuals who exercised regularly 

lest more weight Initially, bu~ regained similar amounts of 

\?eic;nt as the no'n-exercisers. 

~evie~i~g _the literature indicates how difficult it is to 

treat obesity an~ maintain a long·lasting s~lution.· 

Significant weight loss cqn be achieved through a very low 

calorie diet program but maintenance of weight loss continues 

to elude the rnajo~Ity pf overweight individuals. 

According to the Council on Sc1entific Affairs (1988) a 

treatment program for obesity must include changes in eating 

and exercise behaviors to be successful. Unfortunately, few 

long term studies of this kind-have been reported. In order 
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to successfully treat obese individuals it is important to 

1dent1fy behaviors, such as regular exercise, associated with 

successful long term maintenance of weight loss. 



CHAPTER III 

METHODS AND PROCEDURES 

The purpose of this study was. to. examine the weight loss 

maintenance and e~ercise patterns of subjects one year 

following a very low calorie diet. 

Selection of the Subjects 

The population for this study were 160 women and 40 

men between the ages of 18-72 years. An estimated 176 

individuals were believed contacted by. ma1l and 53 people 

responded, although 2 declined to participate. The subjects 

for this study included 40 w6men and 11 men between 32-65 

years with a mean age of 43.2, who completed a hospital-based 

very low calorie weight reduction program, one year ago. 

Former records on subjects weJe obtained to include height and 

weight. Subjects ~igned a co~sent form prior to participation 

in the treatment program (Appendix A). The subjects were 

ma1led a cover letter (Appendix B), a consent to_partic1pate 

form (Appendix C) and a 'blank page questionnaire (Appendix D). 

They were provided with a self-addressed stamped envelope to 

return the completed questionnair~. The second call for 

subJects was a note mailed to tho~e who had not responded as a 

reminder that they could still participate. Each 

19 



20 

questionnaire was identified by Social Security number only 'to 

assure confidentiality of the subjects. 

,, 

Instrument 

The ques_tionnaire was developed to' ass.ess' the following 

information: pres~nt a~tivity ~evel; exercise habits to 

include intensity, freqqency, and duration· since completing 

the weight reduct1on program; weight loss and weight loss 
' ' 

maintenance (Appendix D). 

·A short pilot study was performed tb check th~ 
' ' 

reliability of the instrument •. Eighteen junior college 
' ' 

students, 16 wome'n and 2 men, betwe'en the ages of 18-37 years, 
' ' ' 

completed the questionnaire. The subjects rece1yed the 'second 
' ' ' 

administration of the ques_tion;naire 2 weeks later. ·The 

Pearson correlation coeffic~ent for the responses to pre

program weight wa~ .99. ~he Pearson correlation coefficient 

for the responses to: post-;program weight was -· 99. 

Content validity .was supported by a cornrni t.tee- of experts 

in the area of health and fitness. 

Data Co;l1ection 

Each subjects weight, was collected at entry into the 
I ~ .-

program, at exit from the ptogram and 1 year post completion 

of the program, fr~m the self-re~orted we~ghts on the 

questionnaire. The weight at entry into the _program was· 

collected from the subject's medical record. 

Each respondents' .self-reported exercise patterns were 

examined as to the type, duration and frequency of the 
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exerc1se. Seasonal variances, intensity and the self-

evaluated activity level (Appendix D) were also considered. 

Dr. Kenneth Cooper's guidelines for regular aerobic exercise 

were used to categorize the subjects as e1ther regular 
"'' 

exerc1sers o~ non-exercisers~ 

Gender was identifie~ by the Social Security number. 

Statistical Analysis 

' Each subject's personal information was recorded and 

entered into the computer. This· information included the 

' subject's assigned number, gender, weight loss,_ weight loss 

maintained and exercise patter~s. A 2 x 2 x 3 analys1s of 

var1ance was used to dete~mine if these subjects had 

mainta1ned their weight loss 1 year after the diet and if 

signlflcant differences existed in the weight lo~s maintenance 

between men and womep and ~xercis~rs and non-exercisers. The 

stat1st1cal level of signif1cance was .05 to accept or ~eJecc 

the hypotheses. 



CHAPTER IV 

RESULTS AND DISCUSS10N 

The purpose of this study was to examine the weight loss 

maintenance and exercise patterns of participants one year 

following a very low calorie diet. A questionna1re was 
' developed to determine the weig~t loss of each respondent as 

a result of the diet and the amount of weight loss 

maintained over one year. In' ad~ition, each respondent 

reported their exercise·p~tterns over the past year. The 

analyses of data in th1s chapter represent the responses from 

forty women and eleven men who part1cipated in the we1ght 

loss program. 

Results 

A 2 x 2 repeated measures analysis of variance was 

performed on the two points in time (pre-program weight versus 

post-program weight) considering gender. Table I shows the 

mean scores and standard deviations of males and females. 
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TABLE I 

MEAN SCORES AND STANDARD DEVIATIONS OF MALES AND FEMALES WITH 
REGARD TO INITIAL WEIGHT (PRE-WEIQHT) AND WEIGHT AT 
COMPLETION OF THE WEIGHT LOSS PROGRAM (POST-WEIGHT) 

MALES FEMALES 

PRE-WEIGHT 277.4 ± 46.·37 211.·0 ± 40 ._95 

POST-WEIGHT '204.8 ± 26.94 157.9 f 30.81 

As can be seen in Table I, the men in this study lost a 

mean weight of 72.6, pounds and the women lost. a mean weight of 

53.1 pounds as a result of a very low calorie diet. 

A 2 x 2 repeated measures analysis of variance was 

performed on the two points in:t~me (post-progr~m versus one 

year follow-up) consiqer ing g~nder. Table ~I shows' the mean 

scores and standard deviations for ',males and females. 

TABLE ri 
MEAN SCORES AND STANDARD DEVIATIONS OF MALES AND FEMALES WITH, 

REGARD TO WEIGHT AT COMPLETION OF THE· WEIGHT LOSS PROGRAM 
(POST-WEIGHT) AND WEIGHT 1 YEAR, AFTER '(FOLLOW-UP.WEIGHT) 

- - MALES 

POS'::'-WEIGHT 204.8 ± 26 •. 94 

FOLLOW-UP WEIGHT 224.9 ! 47.48 

FEMALES 

157.9 ± 30.81 

170.9 ± 33.59 

Table II 1ndicates that the men in this stu_dy gained a 
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mear. weight of 20.1 pounds and the women ga1ned a mean weight 

of 13 pounds dur1ng the first year following a very low 

calorie diet. 

A 2 x 2 analysis of variance was used to determine if 

sign1ficant differences existed in the weight of subjects 

after a very low calorie d1et and at 1 year follow up, 

cons1dering gender. 

TABLE III 

2 x 2 ANALYSIS OF VARIANCE FOR POST-WEIGHT AND FOLLOW-UP 
WEIGHT 

SOURCE ss df MS F 

GENDER (G) 43897.4 1 43897.4 *22.13 

ERROR 97217.6 49 1984.0 

TIME ( T) 4723.6 1 4723.6 *17.01 

G X T 216.9 1 216.9 0.78 

ERROR 13604.5 49 277.6 

* slg:-:lflcant at: .01 level 

As can be seen in Table III, both men and women ga1ned a 

s1gnif1cant amount of weight at l year follow-up and yet there 

was no significant difference found between the men and women 

fer <;veight gain. 
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A 2 x 2 repeated measures analys1s of variance was 

performed on the two points of time (post-program weight 

versus one year follow-up weight), considering gender of 

part1c1pants classif1ed as exercisers. Table IV shows 

the mean scores and standard deviations for males and females. 

TABLE IV 

MEAN SCORES AND STANDARD DEVIATIONS OF MALES AND FEMALES WHO 
EXERCISE WITH REGARD TO POST-PROGRAM WEIGHT (POST-WEIGHT) AND 

WEIGHT l YEAR AFTER (FOLLOW-UP WEIGHT) 

MALES FEMALES 

POST-WEIGHT 213.67 + 30.83 160.72 + 33.58 

FOLLOW-UP WEIGHT 213.67 + 21.50 169.97 + 35.63 

Table IV indicates that in this study, the men who 

self-reported regular aerobic exercise reported no 

we1ght gain and the women who self-reported regular aerobic 

exercise gained a mean weight of 9.25 pounds dur1ng the first 

year following a very low calorie diet. 

A 2 x 2 repeated measures analysis of var1ance was 

performed on the two_points of time (post-program versus one 

year follow-up), considering gender of participants classif1ed 

as non-exercisers. After examining the means and standard 

dev1ations of the four groups, the standard dev1ation of the 
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ncn-exercising males was very high as compared to the other 

three groups. Therefore, one subject was dropped from further 

analysis so that homogeneity of variance could be assumed. 

Table V shows the mean scores ~nd standard deviations for 

males and females. 

TABLE V 

MEAN SCORES AND STANDARD DEVIATIONS OF MALES AND FEMALES WHO 
DID NOT EXERCISE WITH REGARD TO POST-PROGRAM WEIGHT (POST

WEIGHT) AND WEIGHT l YEAR AFTER (FOLLOW-UP WEIGHT) 

MALES FEMALES 

POST-WEIGHT 187.75 + 14.59 150.54 + 21.46 

FOLLOW-UP WEIGHT 210.50 ± 31.58 173.45 ± 28.92 

As can be seen in Table V, the men who did not exercise 

regularly gained a mean weight of 22.8 pounds and the women 

who d1d not exerc1se regularly gained a mean weight of 22.9 

pounds during the f1rst year following a v~ry low calorie 

diet. (These mean weights for the male subjects are pr1or to 

dropp1ng one male subJect from further analysis.) 

A 2 x 2 x 3 repeated measure analysis of variance was 

usea to determine 1f signif1cant differences existed in the 

we1ght of subJects after a very low calorie diet and at 1 year 

follow-up considering gender and self-reported exercise 

patterns. 



TABLE VI 

2 x 2 x 3 ANALYSIS OF VARIANCE FOR POST-PROGRAM WEIGHT 
AND l YEAR FOLLOW-UP WEIGHT OF PARTICIPANTS CLASSIFIED AS 

EXERCISERS AND NON-EXERCISERS 

Source ss df MS F 

GENDER (G) 26!338.65 l 26938.65 *14.54 

EXERCISE (E) 1180.41 1 1180.41 0.64 

G X E 462.57 l 462.57 0.25 

ERROR 85202.14 46 1852.22 

TIME ( T) 2780.20 ~1 2780.20 *22.86 

T X G 81.51 l 81.51 0.67 

T X E 1223.35 ,l 1223.35 *10.06 

T X G X E 76.09 1 76.09 0.63 

ERROR 5594.48 4.6 121.62 

* sigDjficant at .01 level. 

Table VI 1.ndicates that bOth m'en and women gained a 

significant amount of weight over one year following a very 

low calorie diet but there were no significant differences 
. . 
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attr1.butable to gender. This tabl~ alsd shows a significant. 

difference related to the i~teract~on of exercise/no 

exerc1.se and post/follow-up weight. · In order to establish 

wnicn means were significantly different, a Newman-Keuls 

MulLl.ple Range Test was performed. It is important to note 

that only 10 of the 11 male subjects were used for this post 

hoc LeSL due to the extreme weight gain of one subject as 

compared to the other male subjects in this study. 
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TABLE VII 

NEWMAN-KEULS MULTIPLE RANGE TEST COMPARING THE MEANS FOR 
EXERCISERS/NON-EXERCISERS AND POST WEIGHT/FOLLOW-UP WEIGHT 

POST-WEIGHT 

FOLLOW-UP WEIGHT 

EXERCISER 

169.79 
(n=33) 

177.46 
(n=35) 

NON-EXERCISER 

160.46 
(11=15) 

183.33 
(n=l5) 

Using the results of the Newma.n-Kuels post hoc test in 

Table VII, it was· determined that both exercisers and non-

exercisers gained significant amounts 9f weight. after one year 

and that there was no'significa~t difference in the weight 

gain for exercisers as CC?mpared. to non-exercisers. 

Disc.ussion 

One hundred and seventy~six participants of a ~eight 

reduction program were asked to partic2pate ln a st~~y 

examin2ng long term weight .loss maintenance and regular 

exercise patterns 1 year following a very low calorie diet. 

Fifty-one respondents agreed to participate, 2 declined and 

the cu:er 12 3 lndi v ldua'ls did not respond. The actual 

perce~tage of progra~ participan~s who responded to the study 

was 30%. It lS possible that those partic2pants who were 

mai~tain2ng their wei~ht loss were more ·likely to respond to 

thls study than those individuals who were gaining weight. 

Of the 51 respondents, 40 were women and 11 were men. 

The women lost a mean weight of 53.1 pounds .and the men lost a 
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mea~ weight of 72.6 pounds while partic1pating in the 

~;eigh~ reduction program. Although weight loss as a res~lt of 

a very lou calori~ diet was not a .focus of this study, it was 

important to establish the amount of w.eight lost by the 

subjects as a·point of reference for .long term weight loss 

maintenance. This. study analyzed the weight loss maintenance 

of these subjects for· one year following the completion of the 

we1ght loss program. 

The data from the questionnaire illustrated .that the 

sLbjects gained weight over the first year following the 

tleigh~ reduction program. The meri in this study gain~d a mean 

\leight of 20.1 pound~ (±47) and the women gained a mean weight 

of 13 pounds (±34). If the meart weight gain over 1 year is . . 
considered as a percentage .of the· mean 'weight loss, the male 

subJects gained 27.7% and the female subjects gained 24.4%. 

There was no significant difference in weight gain attributed 

to gender. 

Tr.Is . study con£ i rms yrev ious research findings which 

overwhelmingly state that significant weight loss in obese 

subJects Is difficult _to m~intain (Stalohas et al., 1984; 

Andersen et al., 1987; Salans, 1987; Sikand, 1988 & 

Miller et al., 1989). However, the weight gains reported In 

this study are less than those reported in the literature. 

S1kand et al, (1988) reported that after 2 ·years, one group of 

~Jomen rega1ned 95.8% of their weight loss. Miller et al, 

( 1929) sug·gests that 95% of the American population will 

rega1n 100% of their weight loss. 

The lower weight gain reported in this study could be 
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expla1ned by three reasons. F1rst, this follow-up weight 

measurement is only 1 year after completing the diet. It is 

likely that some of these subjects will continue to gain 

\leight over the next severa~ years. Secondly, the respondents 

t.o the questionna.ire, as 'd1scusse9 earlie.r, may not accurately 

represent the population ~f pr6gram participants. The third 

reaso~ is suggested by Wadden & Stunkard, (1986). These 

authors found that a combined treatment of a ~ery-low-calorie 

dc..et and behavior ·therapy similar to the weight reduction 

program ..:.n th ... s st'udy resulted in the subjects regaining only 

32% of the1r \lelght loss over 1 year. These authors felt 

that behav1or therapy was important in establishing new 

behaviors conduc1ve to more successful weight loss 

ma1ntenance. 

Further analysis of the' data was performed to determine 

1f exercise contributed to greater weight loss maintenance. 

The subJects in this study we~e gr?uped by gender, and as 

exercisers or non-exercisers, based on'thelr self-reported 

exercise hab1ts and intensity. 

Thi~ty-slx of the .women and nine of the men rep6rted that 

they ~alked, cycled or participated in some type of aerobic 

exerc1se for 30 m1nutes duration and ~t least 3 times a week. 

~fter reviewi~g the respondents' questionnaire, 29 of the 

women (73%) and 6 of the men (55%) were cla~sified ~s 

exerc1sers. 

However, just as Jeffery et al., ( 1984) illustrated, th1s 

study fa1led to show signif1cant differences in weight loss 

ma1r.tenance between subjects who exercised regularly and those 
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who did not. These results are disappointing considering the 

benefits of regular aerobic exercise on energy expenditure. 

Energy expenditure is, increased due to the metabolic demand of 

the exercising muscles but in addition, aerobic exercise can 

increase the resting metabolic·rate for several hours after 

the exercise session and thus further increase the total 

energy expenditure. 

Of the 3 5' subJects classified as regular exercisers, 2 2 

of them reported varlances in their exercise patterns as a 

result of weather or illness. It is possible that despite the 

reported patterns of aerobic exercise, many of these 

exercisers may have actually been too inconsistent with their 

exerclse program to produce a significa~tly higher energy 

expenditure or contrlbute to their weight loss maintenance. 

It lS also possible that the small, unequal group sizes 

compared in this study may have reduced the likelihood of 

signiflcant differences being found between exercisers and 

non-exercisers. 

In summary, it appears that the participants of a very 

low calorie ~eight reduction program had difficulty 

rnalntaining their weight loss throughout the first year 

follo\llng the program. Exercise, ~lthough considered an 

lmpor tan t factor for successful long term m,ain tenance of 

weigh~ loss by the Council on Scientific Affairs, \1988), did 

not prove to be a contributing factor in long term weight loss 

maintenance in this study. However, desplte the lack of 

statlStlcal Slgnlflcance in regard to ~xercise and weight loss 

rnalntenar.ce, it lS important to note that the men and women 
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who exe~c1sed gained only 4.5% of their post-program we1ght as 

compared to the non-exercisers who gained 14.3% of their post

program 11e1ght. 



CHAPTER Y 

FINDINGS, CONCLUSIONS ANP RECOMMENDATIONS 

Long term management of obesity continues to plague 

mi ll1ons of overweight- individuals. Low calorie diets are 

very effective for weight reduction but most individuals are 

unable to sustain their weight loss. 

The pr1mary ~urpose of this study was to examine the 

we1gn~ loss maintenance and exercise patterns of participants 

one year follow1ng _a very low c~lorie diet. 

A ~otal of 51 subjects who had completed a weight 

reduction program responded to a questionnaire in regard to 

their we1ght {pre-program, post-prbgram and at 1 year follow

up) and aerobic exerci~e ~atte~ns. The subjects were d1vided 

bv gender and as exercisers or non-exercisers. 

The stat1stical procedure used to analyze the data for 

exerc1se patterns ~nd ~ender was a 2 x 2 x 3 rep~at~d measures 

analys1s of var1ance. 

Findings 

The data collected in this study were analyzed and lead 

~o ~he follow1ng findings: 

1. H0 There is no significant difference between men 

and ~cmen in ma1nta1ning weight loss for 1 year following a 

very lm; calorie diet. Hypothesis one was accepted as no 
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significant difference was found between men and women in 

main~a1n~ng weight loss for l year following a very low 

calorie diet. 

There 1s no s1gnificant dif~erence in 

ma1ntaining \leight loss for l year following a very low 

calor1e diet between men and women who exerci~e· regularly. 

Hypo~hesis two was accepted as there was no significant 

d1fference in weight loss maintenance found between men and 

women who exercise regularly. 

There is no significant differ~nce in 

maintain1ng we1ght loss for 1 y~ar following a very low 

calor1e diet between men and women who do not exercise ,, 

regularly. Hypothesis th~ee was ~ccepted as there was no 

s1gnificant difference in weight loss maintenance found 

bet\•'een men and \·JOmen who d() not exer.cise regularly. 
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~. H0 There 1s no significant difference 1n maintain1ng 

\1e1gn~ loss for l year following a very lmv calorie ·diet 

bec;een 1ndiv1dual.s \vho exercise regularly and those who do 

~o~ exercise regularly! Hypothesis four was accepted as 

there \las no s1gn1f1cant difference in maintaining we1ght loss 

found for individuals who exercise regularly and those who do 

r.ot exerc1se regularly. 



Conclusions 

The following conclusions were drawn from this study: 

l. Men and women are equally likely to regain a large 

percentage of the body weight ~ost as a result of a very low 

calorie diet over the following year. 
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2. rtegular aerobic ~xercise did not inf~uenc~ long teem 

we1ght loss maintenance for men or women. 

Recommendations 

Tne subjects who'comple£ed the questionnaire were asked 

to report their exercise patterns for the past year and to 

comment on seasonal variances. The credibility of the self

reported exercise utilized in this study is suspect and 

recommendations for future studies might be to have the 

subJects keep a daily exercise dia~y. This would assure the 

apprspr1ate classification of exerciser versus non-exerciser. 

A second recornmendat1on is to change the design of the 

stLG~' from exerc1se/ nc-exerc1se groups to groups of varying 

exerc1se parameters such as the number of days per week or the 

number of minutes per session. By comparing several exercise 

levels, there may be tighter control on the effect of 

c ;.. e r :: , s e . 

Lastly, this researcher ,recommends· this study be done 

aga1n with a larger number of subjects. 
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PATIENT CONSENT FORM 

l. I hereby authorize and direct Dr. Tobie Bresloff and the 
Hillcrest Optifast Program staff and such assistants as 
may be selected by her, to administer and treat me, 
...,..------:-,-----,----.---,.....,--' with the supplemental fasting diet 
described in the attached Statement of Information and/or 
a modified program thereof. 

2. I understand that the purpose of my participation in the 
program is to be treated for-obesity and its associated 
medical complications. 

3. I have been advised by Dr. Bresloff of the reasonably 
Knew risks and consequenc~s associated.with this 
treatment, and also of the reasonable known risks and 
CQnsequences of foregoin~ thi' treatment. The reasonably 
known risks and consequences associated with this 
treatment that I have been told of are set forth in the 
attached Statement of Information. 

4. I am adv1sed that no guar~ntees can be made concerning 
the expected resuJts of the procedures described above in 
the attached State of Information. 

5. I hereby acknowledge that a) the above described 
informat1on has been d1sclosed to me; b) the information 
on the attached Statement of Information has been 
d1sclosed to me: and c) all questions which I asked about 
the treatment described have.been answered in a 
satisfactory manner.· 

6. I understand that I am free to discontinue part1cipat1on 
~n the program at any time, either verbally or in 
writir.g, without fear of prejudice in other treatment 
that I ~ay receive by the staff at Hillcr~st Med1cal 
Center. 

7. I understand that this consent is in effect thrqughout my 
participation in the Hillcrest Optifast Pro~ram. 

8. I understand that should the results of my treatment or 
any aspect of it .be publ1shed _in medical or scientific 
JOurnals, I \lill not be- referred to individually. 

9. I understand that clothed photographs may be taken 
periodically ~o assess my progress in the program, but 
will only be viewed by program staff, unles~ I am 
otherwise notified. 

10. I understand that the program consists of 12 weeks of 
supplemented fasting, 6 weeks of refeeding, seven weeks 
of stabilization, and four months of maintenance. 
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:1. I understand that I am liable for my fees not reimbursed 
by a third party, as well as, for additional laboratory 
tests, medical team consultations, EKG's or product 
oeyond the typical protocol, deemed necessary for my 
medical care. 

12. I understand that, because of'significant risks, 
r.~n-compliance of the program protocol is grounds for 
d1smissal without rebate of previously paid funds. I 
f~rther understand that Hillcrest Optifast Program staff 
ar.d Dr. Bresloff are not' my primary care physicians I and 
that I will be referred to· my primary care physician for 
non-fasting related problems or upon m~ sep~(ation, 'for 
an ~eason, from tne program. · 

13. I nave read and understand this cbnsent. All blanks were 
filled 1n pr1or to my signature. 

Pat1ent Signature: Date: --------------------------- -----------------
Hlll2rest Optifast Staff: Time: 

------~----~----- -----------------
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November 10, 1989 

Dear Optifast Program Participant: 

My name is Suzanne Reese and I am the physical therapist at 
the Hillcrest Optifast Program. I am currently working on my 
Masters Degree at Oklahoma State Unive~sity. I am attempting 
to understand whether exercise,is important in maintaining 
weight loss. I am asking you to help me with this study by 
complet1ng the informed consent form and answering the 
following questionnaire. Your responses will be seen by me 
only, and results of the questionnaire will be reported in 
group format. Your responses will remain confidential. 

If you have questions, please call 

Suzanne Reese 
Work: 587-6561 ext. 189 
Home: 742-0823 

Thank you in advance for your participation in this study. 

Suzanne Reese, P.T. 
Exerc1se Consultant, Hillcrest Optifast Program 
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OKLAHOMA STATE UNIVERSITY 
Exercise and Weight Loss ·study for Masters Thesis 

INrORMED CONSENT FORM 

~ne p~rpose of this questionnaire is to invest~gate exercise 
patterns and long term weight loss in Optifast Pro~ram 
partic1pants 1 year pest completiqn of the Optifast Program. 
The questionnaire will _ask you to report· your exercise hab~ts, 
act1v1ty level and weight los~ as a .result of the Optifast 
program. · 

The questionnaire will be ident~fied by your Social Security 
Number only. 

"I may ~ontact Dr. Mac McCrory at telephone number (405) 744-
726G should I wish further information about the research. I 
may also contact Terry Macuila, University Research Services, 
001 Li :e Sciences East,, O,klahoma State University,, Stillwater, 
OK 74078~ Telephone: (405) 744-5700." 

The 1nformation which is obtairied_will be treated as 
priv1leged and confidential and will not be released or 
revealed to anyone without your ~xpressed written consent. 
Information will, however, be t~eated in an aggregate manner 
to provide group 1nformation., 

"I r:ave read and,fully understand the consent form. I pign it 
freE:ly and voluntarily." 

Suo-~ct's Signature Date -------------------------- ----------------
W.:..-::r:ess -----------------------------------
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PERSONAL EXERCISE DIARY Social Security # -------------------
Have you exercised since completing the Optifast Program? 

yes no --------· 
If yes, please complete the following diary of your exercise 
program from the time you stopped going to the Hillcrest 
Optifast Program to·the ptesent. Please describe the type of 
activity (i.e. jogging, cycling, swimming), the minutes per 
session, and the number of times 'per week. · 

Type Times/Week Minutes 
Type--------~-------------Times/Week ____________ Minutes ________ _ 
Type Times/Week Mlnutes ---------

Were there any seasonal variances· in your exercise program 
(fall, winter, spring, summer) ·If yes, please comment. 

Do you typically exercise hard enough to (please'check all 
that apply) 

increase heart rate 
maintain Target .heaxt rate 
increase breathing rate 
break a ·sweat 

What was your weight when·you started the Optifast Program? 

What was your weight when you finished· the Optifast Program? 

What is your weight now? 

Please describe your activity level by circling one of these 
levels. Descriptions of each level are included. 

Light Moderate MaximaL 

No GCtivi~y -perscn sits rather than stands; drlves rather 
than walKs; spectates rather tha~ participates. 

Light -person takes stairs rather than elevators; parks and' 
walks; takes short exercise breaks; reduces reliance on labor 
saving devices.· · · 

Moderate-person begins a low intensity regular exercise 
program; in addition to increased daily activities; exercises 
aerobically 3-5 times per week. 

Maximal -person engages in regular aerobic activity in the 
target heart rate range. 

Would you like a copy of the results of this study? Yes No 
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