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CHAPTER I
INTRODUCTION

Obesity is one of the leading health problems in
America, affecting people of every ‘age and sex. ’Déta from the
National Centerlfor Health Statistics suggest that 30.6
million American>adults are obeéé, and that an estimated 6-45%
of American children are overweight (Salans, 1987). Obesity
is associated with health problems such as hypertension,
diabetes, stroke, oéteoarthritiéiand some types‘of cancer.
Long term obesity is also linked as a risk factor of heart
aisease (James, 1984). ’Additionally, obese individualslmay
suffer ridicule from faﬁiiy ahd peers, discrimination in
school and the workplace, depression, poor self-image and
other emotional problems.‘

Numerous approaches héve been promoted as being the best
method of achieving weight loss fof,oveﬁweight and obese
individuals. Weight reductioﬁ programs aré aavértised daily
on television, radio, and in newspapers: In addition,
magazines marketed to women frequently carry a new and
different weight/lpss progfam in tﬁeir monthly issues.

Despite the large number of weight loss programs
available to obese individuals, successful treatment of
this proﬁlem is very difficult. It is currently estimated

that only 20% of the obese individuals who successfully lose



weight maintain that weight loss for longer than 5 years
(Salans, 1987).

One diet in particular has received a lot of attention by
the media after the successful participation by a popular
television personality. This individual reported that she had
lost over 60 pounds while on a medically supervised very low
calorie diet and one year later, she reported maintaining 74%
Or her weight loss. |

‘This weight reduction programlis a hospital based
treatment program that helps obese patients lose and maintain
the weight loss. ‘This 26 week program is comprehensive,
focusing on many aspeéts of being overweight, including the
physical, social and emotional dimensions. The participants
in this program are on a medically supervised, very low
calorie diet. They also participaté in weekly group sessions
that emphasize behavior modificgtion, nutrition education and
exercise. There 1s an esbecially strong emphasis on exercise.
The participants are strongly encouraged to adopt a regqular,
asrcpic exercise program, they receive 5 educational lectures
on exercise, and if they &esire,:an individual consult with a
physical therapist.

The trend for weight reduction prbérams is to include
exercise and group support because these have been identified
as pctential contributors to successful long term weight loss
maintenance.

Many obese individuals joke about the fact that they lose
and gain the same pounds over and over. In fact, the diet

industry 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 éverweight and
generated approximately 33 billions dollars in 1989 (Miller,
Springen & Buckley, 1989). Ihis,demonstrates how difficult
weight loss maintenance actually is for‘ﬁillions of people,
regardless of which weight\lossfprog;émrand’whyvit is
impocrtant to ihqrease the long term suécess of weight loss

maintenance.
Statement of the Prdb;em

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.
Importance of the Study

Significant health ri;ks a;e‘associated with obesity and
cbesity is recognized zas asdifficuit problem to‘t:eat. Many
factors are known to contribute tolthe poor long térm
management of obesity such\és:‘éoor eating habits, emotions,
socioeconomic»factgrs, genétics\andylaqk of exercise. It is
important to begin tc‘identifyivafiablés, such as régular
exercise, associatedJwith long‘term maintenance of weight

loss.



Hypotheses

This study focused on the following research hypotheses:

1. There is no significant difference between men and
women in maingaining weight loés fér 1 year following a very
Low calorie diet.

2. Therg is no éignificant difference ﬁn maintaining
weight loss for 1 year following a very low calorie diet
petwveen men and'women who exercise regulérly.

3. There is no significant difference in maintaining
veight loss for 1 year following a very low calorie diet
between men and women Qho do not exeréise regularly.

4. There 1s ﬁo significant difference in maintaining
veight loss for 1 year foilowing a very low calo?ie diet

between individuals who exercise regularly and those who do

not exercise regularly.
Limitations

The results of this study were limited by:
1. The subjects will be self reporting exercise

patterns, exercise intensity, and weight loss maintenance.
Delimitations

The study was delimited to:
1. The population of this study were individuals who
Chose to enroll in a medically supervised very low calorie

diet program in a Midwest hospital before August 1988.



Assumptions

It is assumed that:
1. Thé respdﬁsés to the selfireport quéstionnaire
were accurate.
2. The barticipants‘éf the weight 1555 program followed

the diet as prescribed for\the maintenance phase of 1 yeaf.
‘Definition of Terms

Conceptual Definitions

Obesity. Body Mass Index greaﬁer4than or equal to 27 or
approximately 30% above ideal body weight (Salans, 1987).

Reduced-Obese. Obese individualsrwho have reduced to their

ideal weight (Leibel, et al, 1983).

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

400-800 Kcal and 70 grams of protein (Sandoz, 1989).

Functional Definitions

Exercise. Any physical activity considered aerobic by Cooper

(1982).

Regular Exercise. An aerobic activity of 30 minutes duration
performed at least 3 times per week.

Weight Reduction Program Completion. Completion of the 26

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

fast.



CHAPTER II
REVIEW OF LITERATURE
Obesity

Obesity refers to an excess of body fat which usually
results in a significant risk td health and longevity. Most
people define obesity in terms-of heigﬂt and body weight.

Both men and womeh are considered obese if their weight
exceeds 20% of the standard height-weight tables established
by tne Metropolitan Life insurance Company in 1982 (Wadder,
1985). These tables are based on heights and corresponding
weights associated with the 10Wes§ mortality rate among
insured adults, and these ﬁables can be helpful in determining
the need for treatment.

Obesity reflects a positive energy balance, an excess
intake of calories as compared to the energy expended..
Ccnsequently, increasing energy expenditure through exercise
and decreasing energy intake by dieting has been basis for the

treatment of obesity.
Energy Expenditure

It 1s estimated that physical activity accounts for
approximately 20% of the daily energy expenditure for
most adults (Jung & James, 1980). This includes exercise
programs, act:ivities of daily living and work

6
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responsibilities. It has been suggested that obese adults are
less active than non-obese adults, thus their energy
expenditure is lower contributing to their obesity. Studies
cf opbese adult populations have shown that the physical
activity of obese individuals may be less than that of the
non-obese (Salans, 1987). These studies do not suggest that
inactivity caused the obesity, but that the physical
inactivity was a consequence of the obesity and therefore, may
perpetuate the condition.

Regular exercise alone was found to decrease body weignt
and bocy fat in opése and normal weight individuals, but the
decline is slow. Epstein & Wing, (1982) revieWed the
literature for articles reporting the effects of aerobic
exercise on weight loss. Using a quantitative, meta-analysis
procedure, these authors :evié%ed 13 studies on males,
totaling 37 groups aqd 3 studies on females, totaling 4
groups. Of these 41 groups, 12 were identified as no-exercise
control groups and 25 as e#erblse groups. Weight losses from
ererclise alone averaged 0.3 pounds per week for obese subjects
and 0.11 poﬁnds per week for normal weight individuals.

Another source of energy expenditure in humans is
the resting metabolic rate. This includes the energy cost of
protein synthesis, the mechanical work of the heart and the
osmotic processes which are neceésary to maintain homeostasis.
This energy accounts for 55-60% of an individual's daily
energy cost (Jung, 1980). Because of the large proportion of
ensrgy e«<osenditure contributed by the resting metabolic rate,

1t vas speculated that the resting metabolic rate would be




lower in obese individuals, suggesting a metabolic deficiency
as a cause for obesity.

Ravassin, Burnand, Schutz, & Jequier (1982) examined the
24-hour energy expenditure in 30 subjects, 16/women and 14
men, aged 20 - 46 years. 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 (170% ideal body weight)) Eneréy expenditure
was measured in an airtight respiration'chaﬁber for 24 hours
and was significantly greater, 10043 kJ/day (£363) for the
obese subjects as cbmpared to 8439kJ/day (*432) for the normal
weight subjects. These authors stated that 92% of this
greater energy expenditure was accounted for by the resting
metabolic rate. The fact thétfobese individuals have a higher
metabolic rate is linked to éhe increased body surface area
and lean bbdy mass associated with obesity. For most obese
subjects, this elevated -metabolic féte and dieting results in
significant weight loss early ih&a weight loss program.
However, the rate of weight loss decreases over time, and the
resting metaboiic rate may be fesponsibie‘for this éhange.

Ravussin, Burnand, Schutz & Jequier (1985) examined
the resting metabolic rate of seven obese subjects,

5 women and 2 men>-between the age of 23-46 years, before and
during a protein supplemented low calorie diet. After 10-16
weeks of dieting, the resting metabolic rate decreased from an
average of 7262 kJ/ day (x+ 583) to 6591 kJ/day (+ 547), or
9.0% (x 2.9). This 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 lean body tissue.

Warwick & Garrow (1981) studiéé~3 obese women, ages 14-34
years, for 13 weeks wniie oﬁ an 800 kcgl/day diet. These
women acted as their own céntrbl by alternating:exercise or no
exercise on a bicycle ergometer for13—4 week peribds. The
fasting metabolic rate was measured bi-weekly for these women
and 1t decreased over the 3-4 week period despite the
exercise. The regults of these studies indicate that
individuals who aré decreasing:their énérgy intake to lose
weight are also unaerédlng decreases in energy expenditure
which undermine their efforts. . This may be a reason why
caloric restriction alone becomes less efficient for long term
weight loss success (Graﬁd, 1981)L The other concern is
whetner this decline in restiné energy expenditure is a
permanent decline.

Leibel and Hirsch, (l983)fexamined the‘diminished energy -
regu.rements of reduced-obese patients. Twenty-six reduced-
obese subjects were compared to a contgol éroup'of 26 éubjects
of the same age and gender, who‘had never been ébese. The
cnief finding of this Stﬁd§ was(thé sharp decrease in the
welgnt—malntenénce,energy requirements that‘occur with some
rormer obese patients. The obese subjects in this study had
lost an average of 56.4 kg but still weighed an average of 40
kg more than the control group. FDespite weighing more than
the ccntrol group, the reduced-obese subjects showed a 28%

reduction in kcal/square meter of body surface needed to’
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maintain their present weight as compared to the control
group. Their data indicated that dieting decreases the
métabollc rate and these changes in the metabolic rate may be
long lasting for some subjects, and’wiillinérease the tendency
to regain the weighrt. This decrease in the metabolic rate is
an important factor that will make long term weight loss
maintenance more‘difficult forfévérweight indiviauals.

The decrease. in energy expenditure during dieting has
spawned the search for methods: to reverse this deéline. Some
;esearchérs suggest -that regulaf egergise may reverse this
decline 1n the resting metabolic rate. In one study,
(Donahoe, Lin, Kirschenbaum, & Keesey, 1984) 10 overweight
Jomen, ages 22-55 yéaré, participated in a treatment program
consisting of 3 phases; baseliﬁe, diet only, and diet and
exercise. Diet alone caused the resting metabolic rate per kg
crt body weight to decrease bf 4.4%.' Howevef, sdbjects who
exercised aerobically for 1 hour,ftwice weekly reversed the
diec-induced decline and ¥ésgt:thé resting metabolic rate per
kilcgram of body weight to its pre-dieting baseline value.
Tnese authors suggest that this éhaﬁge in théirésting |
metabclic rate could oécu£ for two reaéoné: éxerciée may
1ncrease lean body méss;or éxeréise»hay)change the metabolic
activity of the existing lean body mass.

Data from éterﬁ, Schuitz,dand Mole (1980) also support
the tneory that exercise can prevent the diet-induced resting
metabolic rate decline. 1In this study the subjects were fed a
500 kcal diet for 28 days and the resting metabolic rate

decreased as expected. After 2 weeks, these same subjects
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added 20 minutes of exercise to their treatment and the
resting metabolic rate increased to the pre-diet level. 1In
contrast, studies by Henson, Poole, Donahoe & Heber, (19875
and Lennon, Nagle, Stratman, Shrago, & Dennis, (1984) found
that aerobic exercise training did not return the depressed
resting metabolic rate to pre—diet le&els.

Henson, et al (1987) studied 7 moderately 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. Dﬁring the initiai 3 weeks of dieting alone,
tne resting metabolic rate dec?eased an average of 13% which
parzllels other studies. However, the next 3 weeks of diet
plus exercise failed to show aﬁy significant increase in'the
resting metabolic rate.

Lennon, et al (1984) reported similar conclusions.

They studied 3é men and 40 women between the ages of 20-49
years, who were 15-35% o&éfweight. They were divided into 3
groups and all followed the same diet exchange plan. The
cont:cl group folliowed no exercise program. One group
exercised aerobically 30 minutes‘daily, and the‘last group
exercised every other day with the inteﬁsity determined by an
exercilse 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 1n 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-pass surgery, gastric
stapling, and jaw wiring, but the dietafy approach has gained
the most at&ention. There are many differenf'types of diets
promoted as sﬁccessful treatments for“obesity.\‘These diets
incluce total fasting, eating épecific food combinations such
as grapefruit and' eggs, eatinéﬂhigh protein foods or foods
with high prcnein/high fat content. Weight loss from these
diets 1s achieved b& a reductioblof eAergy intake mainly
thrcugh the elimination of foodlchoices (Weinsier, Wadden,
Ritenoaugh, Harrison, Johnson, & ﬁilmore, 1984). Another
pcpular treatment for obesity is the medically supervised,
protein sparing, very low calorie dieg. This diet provides

100-800 kcal/day and is‘considered a modified fast.

Fasting as a treatment for obesity has been used for more
than 40 years. Very fast Weight losses were achieved but
several fasting-related dea£hs‘§ere reported. Several of the
deaths appeared to be a result of myocardial“protein
degradation, a loss of heart muscle dueito the .conversion of
muscle into glucose by g;uconeogenesis (Wadden, 1985).

Very low calorie aiets:were aeéigﬁad té produce 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 dietary intake. Although these
individuals are consuming only 400-800 kcal/day and are at

risk for medical problems, improvements in the/quality of the
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protein, and closer medical supervision are responsible for

the apbsence of fatalities (Wadden, 1985).

Effec£s of Very Low Calorie Diets
and Exercise

According to the Americaﬁ Medical Association's Council
on Scientific Affairs of Chicago (1987), exercise can be an
efrecrive part’of the comprehensive treatment of obesity 1f it
1ncreases energy.expenditure, promotes‘fét loss, is safe, and
promotes increases 1in activity levels Qithin the individual's
r1festyle. The ﬁope is that exercise will éccelerate the rate
cf weight loss.

Phinney, LaGrange, O'Connell, & Danforth (i988) studied
the combined effects of a very’low calorie diet, .720 kcél/day
and exercise, 7 hours/weekfon 12 overweight women,
ages 22-39 years, for-5 weeks} :The diet group loss an average
of 6.9 kg (20.7) over‘thev5~wééks énd compared to the diet and
exercise group that lost 6.5 kg (1/0.7) kg. Theéé data
suggest that exeréisé QéS‘no£>instrumental in‘accelerating
weight loss for these individuals.

‘ VanDale, Saria, Schoffelen, & Hoor (1987) étudied 12
obese women, ages 19-48 yegré, who were divided into a diet
and a diet-exercise gr&dp; The diet was 780-810 kcal/day and
the exercise totaled 4 hours/weekly at 60% VO, max. The
average weight loss after 12 weeks was 12.2 kg for the diet
grcup and 13.2 kg for the diet-exercise group. Again, the
data suggest that exercise and diet combined produced no
significantly greater weight loss than diet alone.

In contrast, Hagan, Upton, Wong, & Whittam (1986) found
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that dieting and exercise produced a greater weight loss than
dieting alone. Forty-eight male and 48 female subjects,
average age of 36 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-exercise group consumed the same
amount and exercised 30 minutes, 5 days/week. The exercise
group participated in the exercise program but continued their
normal eating habits. The sedentary-control group maintained
normal eating habits and did not exercise. 1In both the diet
and diet-exercise groups of men and women, there was a
significant decrease in body weight. 1In 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

Considering its scope and seriousness, successful
treatment of obesity is a major concern in Amefica. Americans
will spend an estimated $33 billion on diets and diet related
products in 1989. Unfortunately, 95% of the individuals who
lcse weignt, will regain at least as much as they shed
(Miller, Springen, Buckley, & Williéms 1989).

Despite all the treatment approaches, obesity is
remarkably resistant to treatment especially with regard to
long term successful maintenance of the weight loss. Weight

regain after a very low calorie diet is no exception.
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Andersen, Stockholm, Backer, & Quaade (1987) followed 30
woren, 21-60 years of age, 5 years post a very low calorie
diet. The median maximum weight loss for the group was 22.0
kg but after 5 years, only 5 of the 30 womén had not returned
to tneir pre-diet weigﬂt.

Sikand, Kondo, Foreyﬁ, Jones- & Gotto (1988) attempted a
follow-up stﬁdy 2 years(after 30 obese women, éges 21-60
years, vere treatéd with a very-low-calorie-diet and exercise
training. The women were dlvided’into~2 gfoués} Group I
subjects were coﬁsidered non—exercisers‘and Group II subjects
participated in a structured aerobic exercise 2 times a week
plus were encouraged to exercise more. The treatment prégram
lasted 4 months and‘Group II sﬁbjects (n=11) lost an average
of 21.8 ké; Group I\subjects (h= 10) lost an average of
17.5 kg. After 2 yéafs, 15 of the 21 women who completed the
prcgram were contacted: Group IIL (n =7) regained 58.2% of the
weight lost compared to Group I;(n\= 8) whicﬁ regained 95.8%
of the weight lost. The-resulgs indicated a lesser weight
regain among subjects who diet and exercise as opposed to the
diet alone subjects. And yet,)th;s study illustrates that
maintenance of‘weigﬁt loss is very diffiéult despite regular
exercise. ’ E ; E

Wadden and Stunkard (1986)~did a 1 year follow up study
on 50 subjects completing an>§5esi£y treatmen£ program of diet
alone (N=15), behavior therapy alone (N=16), and diet plus
behavior therapy (N=19). The mean weight losses at the end of
the treatment was 14 kg, 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 weigﬁt loss possibly supporting the theory that
slow, steady weight loss is preferable to a quick loss. The
combined treatment group regalned only 33% of their weight as
well. The authors feel this is encourag;ng but suggest
furtner efforts must be made to improve leng term weight loss
maintenance. | , | |

Stalonas, Perri,‘& Kerznet (1984) did a 5 year follow up
of a behavioral—weightlcontrol program. »Thitty—six of the
ocriginal 44 subjeets were contacted: 36 women and 6 men
averaging 31 years of age, 183:pounds body weight, and 40.2%
above cheir idealybody weight. ‘Moet‘of the subjects (n = 30)
had regained a large portion ot the weight lost. The average
supject had gained 12 pounds, and actually weighed 1.5 pounds
more cthan before treatmentf Results trom 9 subjects that
received both an exercise and ﬁanagement component to the
pasic treatment prograh, reported maintaining 66% of their
welght loss over 5 years. |

In another study, (Graham, Taylor, Horell & Siegel 1983)
60 of the original 138 part1c1pants in a behav1oral welght
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 baeic:behavior—program skills
and 21% of these were considered physically active. Clients
(n = 4) who were both active and adhering lost significantly
more weight from the pre-diet level, (4.91 kg) and they

maintained losses (4.86 kg) better than all groups combined.
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Colvin and Olson, (1983) looked at long term success of
weicht less in a different manner. They solicited individuals
from the community who reported losing 20% of their body
weignt and had been successful at maintaining the weight loss
over 2 years. FerEy—one women;responded~and four factors
characterized most of the Eespendents. These women had
reacned their goal weights, had‘iméxoved their eating habits,
ns longer stayed'at home during £he day;, and they exercised on
regnla: basis. | |

Jeffery, Bjo;nson—Benson,vRosenthal, Lindquist, Kurth &
Jonnson (1984) looked specifically at 81 men, average age 53
vears, over a 2 year period ofltime. Those men who reported
bteing more active (n = 24) hadAhaintained a 20.8 pound weight
loss compared to the‘8.8 pound”neight loss'fromﬂthose subjects
(n = 57) who were not‘aetiiee These authors were surprised to
repcrt no differential»effect’bf regular exercise, alone, on
weight maintenance. Those individuals who exercised regularly
lcst more weight 1nitially, but regained similar amounts of
wveignt as the non-exercisers.

Reviewing the literature indicatee:how difficult it is to
treat obesity and maintain a long' lasting sblution.’
Significant weight loss can be echieved through a very low
calorie diet program bnt maintenance of weight loss continues
to elude the majority of overweight individuals.

According to the Council on Scientific 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. 1In order
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to successfully treat obese individuals it is important to
i1denti1fy 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 ekercise patterns of subjects one year

following a very low calorie diet.

1

Selection of the Subjects

Bl

The population for tﬁiststudy were 160 women and 40
men between the ages bf l8—?2 yeérs. An estimated 176
individuals were bel;eveﬂ contacted by mail and 53 people
responded, although 2 declined to participate. The subjects
for this study included 40 wbmgn and 11 men between 32-65
years with a mean agé df 43.2;.who completed a hospital-based
very low calorie weight reduction program, one year ago.
Former records on subjects were obtained to include height and
weight. Subjects signed a consen# form prior to participation
in the treatment program (Appendix A). The sgbjects were
mailed a cover letter (Appendix B), a coﬁsent to‘bartic1pate
form (Appendix C5 and a blank page qqestionnairév(Appendix D).
They were pfovided\with a self-addressed stamped envelope to
return the completed questiohhaire. The second call for
subjects was a note mailed to those 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.
Instrdment

The quest;oﬁnaire was developed to assess the following
information: present aptivity:lével; exercise habits to
include intensity, freqqency,‘énd duration*sincé completing
the weight reduction prbgram; Wéigh; loss and weight loss
maintenance (Apééndix D). d “

‘A short*pilét\gfudy wés éerfo;med to check the
reliability of thé instrument. . Eiéhfeen-junior collége
students, 16 women ana 2 @en, betweén the ages of 18-37 yeafs,
completed the questionnaire. fhe‘subjects recelyéd the 'second
administration of the queéﬁionﬁéire 2 weeks later. The
Pearson correlation coefficieﬁ£ for the responses to pre-
program weight was .99, TﬁeyPeafson correlation coefficient
for the responses to;pqstfprogram‘weight was -.99.

Content validity Qas gﬁppofted by a committee- of experts

in the area of health and fitness.
Data Collection

Each subjects wejght‘was collected at entry into the
program, at exit from the §rogram énd 1 year post completion
of the program, from the self—reéofted weights 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 tyﬁe, duration and frequency of the
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exercise. Seasonal variances, intensity and the self-
evaluated activity level (Appendix D) were also considered.
Dr. Kenneth Cooper's guidelines for regular aefobic exercise
were used to categorize the subjects és either regular
exercisers or non—exercisers;'f

Gender was identified 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, weiéht loss, weight loss
maintained and exérciée patterns.\ AY2 X 2 X 3‘analy51s of
variance was used to determine if these subjects had,
maintained their weight loss 1 year after the diet and if
significant differeﬁces‘eiisted in theiweight loss maintenance
between men and women andlexercisérs and non-exercisers. The
statistical level of significance was .05 to accept or reject

the hypotheses.



CHAPTER 1V .
'RESULTS AND DISCUSSION.

The purpose of this study was to examine fhe weight loss
maintenance and exercise pétterhslof participants one year
following a very low calorie diet. A questionnaire was
developed to determine the weiéﬁt loés of each‘respondént as
a result of the diet and the amount of weigﬁt loss
maintained over one»yéar. In addition, eaéh respondent
reported their exercise*pétterns over the pasf year. The
analyses of data in this chapter represent the responses from
forty women and eleven(men who participated in the welight

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.

22



23
TABLE I
MEAN SCORES AND STANDARD DEVIATIONS OF MALES AND FEMALES WITH

REGARD TO INITIAL WEIGHT (PRE-WEIGHT) 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 ¥ 30.81

As can be seeh in Tabie I, the men in this study lost a
mean weight of 72.6,poynds and the women lost.a mean weight of
53.1 pounds as a rgsult of a very low calorie diet.

A2 x 2 repeatéd measures anélysis of variance was
performed on the two points in time (poét—program versus one
year follow-up) consi@ering ggndér. TablevII shows' the mean

scores and standard deviations for males and females.

TABLE II

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 7 FEMALES
POST-WEIGHT . 204.8 + 26.94  157.9 + 30.81
FOLLOW-UP WEIGHT 224.9 + 47.48 170.9 + 33.59

Table II indicates that the men in this study gained a
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mear weight of 20.1 pounds and the women gained a mean weight
of 13 pounds during the first year following a very low
calorie diet.

A 2 x 2 analysis of variance was used to determine if
significant differences existed in the weight of subjects
after a very low calorie diet énd at 1 year follow up,

considering gender.

TABLE III

2 x 2 ANALYSIS OF VARIANCE FOR POST-WEIGHT AND FOLLOW-UP
WEIGHT
SOURCE ss af MS F

GENDEK (G) 43897.4 1 43897.4 %22.13

FRROR 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

* significant at .01 level

As can be seen in Table III, both men and women gained a
significant amount of weight at 1 year follow—up and yet there
was no significant difference found between the men and women

fcr weight gain.
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A 2 x 2 repeated measures analysis of variance was
performed on the two points of time (post-program weight
versus one year follow-up weight), considering gender of
participants classified 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 1 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
weight gain and the women who sélf—reported regular aerobic
exercise gained a mean weight of 9.25 pounds during the first
Pyear following a very low calorie diet.

A 2 x 2 repeated measures analysis of variance was
performed on the two points of time (post-program versus one
year follow-up), considering geﬁder of participants classified
as non-exercisers. After examining the means and standard

deviations of the four groups, the standard deviation 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 and 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 1 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 iﬁ Table V, the men who did not exercise
regularly gained a mean weight of 22.8 pounds and the women
who did not exercise regularly gained a mean weight of 22.9
pounds during the first year following a very low calorie
diet. (These mean weights for the male subjects are prior to
dropping one male subject from further analysis.)

A 2 x 2 x 3 repeated measure analysis of variance was
usead to determine 1f significant differences existed in the
weight of subjects after a very low calorie diet and at 1 year
rollow-up considering gender and self-reported exercise

patterns.
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TABLE VI
2 x 2 x 3 ANALYSIS OF VARIANCE FOR POST-PROGRAM WEIGHT

AND 1 YEAR FOLLOW-UP WEIGHT OF PARTICIPANTS CLASSIFIED AS
EXERCISERS AND NON-EXERCISERS

Source SS af . MS F
GENDER (G) 26938.65 1  26938.65  *14.54
EXERCISE (E) = 1180.41 1 . 1180.41 0.64
G X E ' 462.57 1 462.57 0.25
ERROR © 85202.14 46 1852.22

TIME (T) 2780.20 -1 2780.20 *22.86
T X G - 81.51 1 81.51 0.67
T X E 1223.35 1 1223.35  *10.06 .
TXG X E | 76.09 1 76.09 0.63
ERROR 5504.48 46 | 121.62

* significant at .01 level.

Table VI indicates. that both men and women gained a
significant amount of weight ever one year following a very
low calorie diet but there were no significant differences
attributable to gender. This table also shows a significant.
difference related to the interaction of exercise/no
exercise and post/follow-up weight;i In'order to establish
which means were significantly different, a Newman-Keuls
Mulctiple Range Test was performed. It is importent to note
that only 10 of ﬁhe 11l male subjects were used for this post
hoc test 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

EXERCISER f . NON-EXERCISER
POST-WEIGHT 169.79 , : 160.46 -
(n=33) . k , ‘ (n=15)
FOLLOW-UP WEIGHT 177.46 . ‘ 183.33

(n=35) o (n=15)

Using the results of the Newman-Kuels post hoc test in
Table VII, it was\détermined that béth éxercisers and non-
exefcisers gained significant amégnté of weighg;after one year
and that there was no significant difference in the weight

gain for exercisers as compared to non-exercisers.
Discussion

One hundred and sevgﬁty¥§ix participants of a weight
reduction program were asked to participate in a study
examining long term weight loss m&intenance and regular
exercise patterns 1 year following a very low calorie diet.
Fifty-one respohdents agreed to participate, 2 declined. and
the ctrer 123 individuals did not respond. 1The actﬁal
percentage of program participan£s who responded to the study
was 30%. It 1s possiblé that those'partic1pants who were
mairtaining their\wéight loss were more -likely to respond to
this study than those individuals who wére 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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mear weight of 72.6 pounds while participating in the
weight reduction program. Although weight loss as a result of
a very low calorie diet was not a focus of this study, it was
important tovestablish the amount of Weight lost by the
subjects as a’pbint of refereqce for .long term weight loss
maintenance. Tﬁis,study analyzedythe Qeight loss maintenance
of these subjects for' one year foilowing’the coméletion of the
welight loss program.

The data ffo& the questionnaire illgsﬁrated(that the
subjects gained weight over the first year following the
welight reduction program. The meﬁ in this study gained a mean
wveight of 20.1 pounds‘(147) and the women géined a mean weight
of 13 pounds (;34);";f £he mead weight gain over 1 year is
considered as a percentage of ﬁhe\megn‘weight loss, the male
subjects gained 27.7% and ﬁﬁe female subjects gained 24.4%.
There was no significant difference in weight gain attributed
to gender. |

Trhis .study confirhs‘previoueresearch findings which
overwhelmingly state that significant weight loss in obese
subjects 1s diffiéult to maintain (Stalonas etbal., 1984;
andersen et al., 1987; Salans, 1987; sikéné, 1988 &

Miller et al., 1989).1 However, éhe'weight gains reported in
this study are less than tﬁosexreported in the literature.
Sikand et al, (1988) reported that éfter<2:years, one group of
women regained 95.8% of their weight loss. Miller et al,
£1985) suggests that 95% of the American population wiil
regain 100% of their weight loss.

The lower weight gain reported in this study could be
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explained by three reasons. First, this follow-up weight
measurement is only 1 year after completing the diet. It is
likely that some of these éubjects}will continue to gain
wveight over the negt several,years.y Secondly, the respondents
to the questionnaire, as discussed eérlier, may not accurately
represent the population of prégram participants. The third
reascr. is suggested by‘WaAden & Stunkard, (1986){\ These
authors found that a combiﬁed Ereatment of a very-low-calorie
dret and behavior therapy similar to the weight reduction
program -n th.s séudy resulted in the subjects regaining only
33% ot their veight loss over 1 year.’-‘These authors felt
that behavior therépy was impor%ant in establishing new
behaviors conducive to mé;e successfulvweigﬂt loss
maintenance. |

Further analysis of thé‘déta was performed to determine
1f exercise contributed to greater weight loss maintenance.
The subjects in this study‘Qe;e grpuped by gender, and as
exercisers or non-exercisers, Based on their self-reported
exercise habits and intensity. | |

Thirty-six of the women and nine of the men repbrted that
they walkéd, cycled or participéted in some type of aerobic
exercise for 30 minutes duration and at least 3 times a week.
~frer reviewing the\respéndenté' questionnaire, 29 of the
women (73%) and 6 of the men (55%) were classified as
exercisers.

However, just as Jeffery et al., (1984) illustrated, this
study failed to show significant differences in weight loss

mairncenance 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 addit;on; aerobic exercise can
increase the resting metabolic rate for sevéral hours after
the exercise session and thus further iﬁcreaée the total
energy expenditure.

Of the 35 subjects classified as regular exerciseré, 22
cf them reported variances in their exercise patterns aé a
result of weather or illness. It is possibie that despite the
reported patterns‘bf aerobic exercise, many of these
exercisers may have—actually beenqtoo inconsistent with their
exercise program to produce a significahtlyihigher energy
expenditure or contr;bute to their weight loss maintenance.

It 1s also possiglg that’the small, unequal group sizes
compared in this study may have reduced the likelihood of
significant differences béiﬁg fb#nd between exercisers and
non-exercisers. |

In summary, it appears that the participants of a very
low calorie weight reduction program had difficﬁlty \
maintaining their weigﬂt ioss throughéut thé first year
following the program. Exerciée,‘althoﬁgh considered an
impcrtant factor for successfﬁl'long term maintenance of
wé;ght loss by the Council on Scienﬁific Afféirs, (1988), did
not prove to be a contributing factor in long term weight loss
maintenance in this study. However, despite the lack of

statistical significance in regard to exercise and weight loss

maintenarce, it 1s important to note that the men and women
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whe zxercised gained only 4.5% of their post-program weight as
ccmpared tc the non-exercisers who gained 14.3% of their post-

program weight.



" CHAPTER V
FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

Long term ﬁanagement of obesity continues to plague
millions of overweight individuals. Low calorie diets are
very effective fbr weight reduction but most individuals are
unable to sustain their weight 1loss.

The primary ﬁurpose\of this study was to examine the
welight 1loss maintenance and exercise patterns of participants
one year follow1ng\$ vé;y low calorie diet.

A total of 51 subjecfs wh5~had completed a weight
reduction program respohded to a questionnaire in regard to
their weight (pré—program, posi—prbgram and at 1 year follow-
up) and aerobic exercisefpatterns.’ The subjects were divided
bv gender and as exeréiseré Or non-exercisers.

The statistical procedure used to analyze the data for
exercise patterpé‘and gender was a 2 x 2 x 3 repeated ﬁeasures

analysis of variance.
Findings

The data collected in this study were analyzed and lead
to the following findings:
1. HO There is no significant difference between men

and wcmen in maintaining weight loss for 1 year following a

very low calorie diet. Hypothesis one was accepted as no
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significant difference was found between men and women in
maintaining weight loss for 1 year following a very low

calorie diet.

2. HO There 1s’no sxgnificant difference in
maintaining weight loss for 1 year following a very low
calorie diet between men and women who exerciée regu1arly.
Hypothesis two/was accepted as there was no significant
difference in weight loss maintenance found between men and

women who exercise regularly.

3. HO There is no éigniﬁicanf difference in
maintaining weight loés for 1 year following a very low
calorie diet between men and women who do not exercise
regularly. Hypothesis thfée was accepted as there was no
significant difference in weiéht loss maintenance found

betwzen men and women who do not exercise regularly.
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4. HO There 1s no significant difference 1in maintaining

velicnt loss for 1 year following a very low calorie diet
betveen 1ndividuals who exercise regularly and those who do

20t exercise reqularly. Hypothesis four was accepted as

there was no significant difference in maintaining weight loss

fourd for individuals who exercise regularly and those who do

r.ot exercise regularly.
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Conclusions

The following conclusions were drawn from this study:

1. Men and womén are equally likely to regain a large
percentage of the body weight lost as a result of a very low
calorie diet over the followiﬁg year.

2. =xegular aerobic exercise did not influence long tecm

welght loss maintenance for men or women.
Recommendations

The subjects who completed 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 ig suspect and
recommendations for future‘studies might be to have the
subjects keep a daily exepcise diafy. This would assure the
appr-griate classification of exerciser versus non-exerciser.

A second recommendat;on is to change the desién of the
stuay from exercise/ nc-exercise groups to groups of varying
exercise parameters such as the number of days per week cr the
number;of minutes per séssion.v By éomparing’seyefal exercise
levels, there may be tighter control on the effect of
cherc:se. ~ |

Lastly, this researcher recommends this -study be done

again with a larger number of subjects.
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PATIENT CONSENT FORM

1.

10.

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.

I understand that the purpose(of my participation in the
program is tc be treated for-obesity and its associated
medical compllcatlons

I have been advised by Dr. Bresloff of the reasonably
kncw risks and consequences associated.with this
treatment, and also of the reasonable known risks and
consequences of foregoing this 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.

I am advised that no guarantees can be made concerning
the expected results of the procedures described above in
the attached State of Information.

I hereby acknowledge that a) the above described
information has been disclosed to me; b) the 1nformatlon
on the attached Statement of Information has been
disclosed to me; and c) all questions which I asked about
the treatment described have.been answered in a
satisfactory manner. :

I understand that I am free to discontinue participation
in the program at any time, either verbally or in
writing, without fear of prejudice in other treatment
that I may receive by the staff at Hillcrest Medical
Center.

I understand that this consent is in effect throughout my
participation in the Hlllcrest Optlfast Program.

I understand that should the results of my treatment or
any aspect of it be published in medical or scientific,
journals, I will not be referred to individually.

I understand thact clothed photographs may be taken
periodically to assess my progress in the program, but
will only be viewed by program staff, unless I am
otherwise notified.

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.



=
to

Patient Signature: ' . ‘ Date:

Hillcrest Optifast Staff: . y g Time:
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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
peyond the typical protocol, deemed necessary for my
medical care.

I undersctand that, because of significant risks,
rcn-compliance of the program protocol is grounds for

~dismissal without rebate of previously paid funds. I

further understand that Hillcrest Optifast Program staff
ard Dr. Bresloff are not my prlmary care physicians, and
that I will be referred to my primary care physician for
ron-fasting related problems or upon my separation, for
an reason, from the pro gram.

I nave read and understand thls consent. All blanks were
filled in prior to my 51gnature
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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 University. I am attempting
to understand whether exercise is important in maintaining
weight loss. I am asking you to help me with this study by
completing the informed consent form and answering the
following questionnaire. Your responses will be seen by me
cnly, 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,
Exercise Consultant, Hillcrest Optifast Program
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OKLAHOMA STATE UNIVERSITY
Exercise and Weight Loss Study for Masters Thesis

INIORMED CONSENT FORM

Tne purpose of this questicnnaire is to investégate exercise
patrerns and long term weight loss in Optifast™ Program
participants 1 year pcst completion of the Optifast™ Program.
The guestionnaire will ask you to report- your exercise hab&ts,
activity level and weight loss as a result of the Optifast
program. :

The questionnaire will be 1dent1f1ed by your Social Security
Number only.

"I mav ccntact Dr. Mac McCrory at telephone number (405) 744-

7260 should I wish further information about the research. I

mav also contact Terry Macuila, University Research Services,

001 Life Sciences East, Oklahoma State Unlver51ty, Stillwater,
OK 74078; Telephone: (405) 744 5700.

The information which is obtained will be treated as
privileged and confidential and will not be released or
revealed to anyone without your expressed written consent.
Information will, however, be treated in an aggregate manner
to provide group information.,

"I rnave read and, fully understand the consent form. I sign ic
freely and voluntarlly " : .

Sup-ect's Signature . Date

Wicness
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PERSONAL EXERCISE DIARY Social Security #

Have you exercised since completing the Optifast Program?
yes no

If yes, please complete the follow1ng diary of your exercise
program from the time you stopped going to the Hillcrest
Optifast Program to the present. 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 i ] Times/Week ~__Minutes
Type Times/Week ~__ Minutes

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 ‘heart rate

increase breathing rate

break a sweat

What was your weight Whenvyou 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.

No activity Light Moderate Maximal. -

Noc activity -perscn sits rather than stands; drives rather
than walks; spectates rather than 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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