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ABSTRACT
FACTORS CONTRIBUTING TO SUCCESS OR FAILURE

AT
WEIGHT LOSS MAINTENANCE

By
Gail Judith Haus

This follow-up study examined factors contributing to
weight maintenance over one to three year periods. Twenty-
nine past participants (14 men and 15 women) from a six-
month behaviorally oriented weight intervention program
completed measurements. Heights, weights, waist/hip ratios,
food and beverage intake from a three-day dietary record,
weight history, social support and physical activity were
assessed. Regardless of length of follow-up, relative
weights were higher at follow-up than at post-program for
all subjects (123% vs 112%, p<.001), for men (119% vs 107%,
p<.001) and for women (128% vs 118%,p<.001). An earlier
onset of overweight, repeated weight cycling, high daily fat
consumption and reduced time in physical activity all were
associated with increased weight regain (p<.05). Weight
cycling and daily fat consumption explained 30% of the

variance in relative weight change.
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INTRODUCTION

Obesity is a risk factor for a variety of chronic

d 2 == eases including hypertension, atherosclerosis, diabetes
arsc® certain types of cancer (Bray, 1985). Some studies
iMmvcs i cate that only the extremely overweight are at greater
hean 2 th risk than normal weight individuals, and that even
the risk of the extremely overweight person may not be as
Oveaaat as that of the extremely underweight (Kraemer et al.,
193C)). However, based on life insurance actuarial tables,
tNe health risks for obesity clearly increase with

intreasing severity of obesity and reach significance at

""Qights greater than 207 above optimal or at a body mass

L "y dex greater than 27 (Pi-Sunyer, 1991).

Although still somewhat controversial, the damaging
bhysiological effects of weight cycling or repeated attempts
ac weight loss with subsequent weight regain (Blackburn et
a) -y 1989) should be considered in the evaluation of weight

S ontrol programs. Some investigators report that weight
Cycling adversely affects metabolic rate by increasing food
®fficiency and decreasing the rate of weight loss over time
(Blackburn et al., 1989; Brownell et al., 1986; Gray et al.,
1988; Yang et al., 1990). It has been suggested that the

1



2
> o dy responds to dieting the way it does to famine, i.e. by
= s veasing food efficiency and decreasing energy expenditure
C BB ackburn et al., 1989). There is also recent evidence that
Tt Pheve=ve is as much health risk from weight cycling as from
ob e =ity itself (Lissner et al., 1991).

The monetary magnitude of the business of weight loss
ha= been increasing. As reported by Marketdata Enterprises
<2 =SE89), $9.9 billion dollars were spent nationally in 1988
on € he weight loss industry, including diet beverages and
fooo s, health spas and exercise clubs, weight loss clinics
anca programs and over the counter appetite suppressants.
‘\1-!5<=> reported by Marketdata Enterprises, one to three
Bix 1 ion dollars were spent on fraudulent weight loss

PY-oducts. In Michigan alone, according to the Center for
F*-‘illth Promotion at the Michigan Department of Public
F“QGSIth, weight loss has become a multi-million dollar
i"‘ldustry (Michigan Department of Public Health, 1988). Up to
hilf of Michigan adults consider themselves to be somewhat
Swv very overweight (MDPH, 1987); while results of the
Ei!!havior Risk Factor Survey in Michigan indicate that about
Ore-fourth of adults are overweight from sel f-reported
hIaights and weights (Hoerr, 1988). According to the latter
Yeport, more middle-aged people were overweight than those
Younger or older; females were overweight more frequently
than males.

Psychological costs of weight loss and regain should be
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— «>sidered as well in the assessment of weight loss
= v~ ©ograms. Many people attempt unsupervised weight reduction
v e <) imens or inappropriate methods which can have damaging
e ¥ « e&cts psychologically, such as increased anxiety and
deg> wvession (Wadden and Stunkard, 1985). Garner et al. (1985
Qeae stion whether it is ethical to offer weight loss as a
trea=atment, when the longterm success rates are so poor,
esmgp»ecially considering the sel f-reproach and humiliation
@&xXppevrienced by those who fail to maintain their weight loss.
There is general agreement that maintenance of weight
lomes is a problem (Hovell et al., 1988; Kramer et al., 1989;
P-"‘V‘i et al., 1988) but not on what contributes to the
Prolen. Several studies have examined possible factors
ar T ecting success or failure with the maintenance of weight
IQ‘S (Bolocofsky et al., 1984; Foreyt, 1987; Hoiberg et al.,
1354; Leon and Sternberg, 1984; Wing et al., 1990). Some
Pa ints of agreement on what predicts successful weight
Ta intenance have been found. A person’s initial weight, past
N i-si:ory of dieting, personality, locus of control
S jentation and social support all play a role (Bolocofsky

@t al., 1984, Hoiberg et al., 1984, Leon and Sternberg,

19gs). Although these variables are interesting, most cannot

bYe changed easily by treatment.
Lifestyle variables which might possibly be altered by
treatment appear to be the most useful focus of research in

weight loss maintenance. Examples of such variables are self

.-;\j-_..,'-7-“;7;,:;',1,'.’,: SR e PSRN o

QUYL e R RO R L R R R e RR I L T
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5o 4V
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4
monitoring such as the keeping of food records and weighing
onesel f, increasing physical activity, the percentage of
calories in a person’s diet coming from fat and caloric
distribution throughout the day.

It is important to examine modifiable factors, because
if, in fact, particular behaviors and attitudes play a
positive role in maintenance, teaching these behaviors can
be incorporated into treatment and maintenance programs.
Research on weight maintenance should focus on areas that
of fer potential for change, such as behavioral skills,
physical activity and dietary factors, rather than primarily
on description of subject demographics and past weight
history. Research in the area of weight maintenance should
demonstrate specific behaviors useful for people in their
weight maintenance efforts.

Although there have been recent studies investigating
weight maintenance (Forster et al., 1988; Griffiths and
Holliday, 1987; Hovell et al., 1988; Kramer et al., 1986;
Kramer et al., 1989; Lavery et al., 1989; Pavliou et al.,
1989a; Perri et al., 1986; Perri et al., 1987; Perri et al.,
1989; Stunkard et al., 1989; Van Dale et al., 1990; Wood,
1990), a review of previous investigations indicated that
this present study was unique. This study stands out from
the rest by: 1) addressing dietary factors, such as the
percentage of calories coming from fat and time of day food

is consumed; 2) obtaining 3-day food records from subjects,



S
in order to address dietary patterns in addition to dietary
intake 3) measuring subjects rather than using sel f-reported
anthropometrics from mail surveys; and 4) being a community-
based study rather than a clinical study.

Factors contributing to weight maintenance success or
failure over one to three year periods were examined for
individuals who followed a six—-month behaviorally oriented
weight intervention program of fered by Michigan State
University’s Healthy U Worksite Wellness Program. This
research was important for the Healthy U program because of
relevance to future weight control intervention programs in
general and for support of these programs at MSU in
particular. This study provided needed information regarding
factors that contribute to a person’s maintenance success
following the program and provides ideas for improvements of
future programs. Based on the monetary, physiological and
psychological consequences of obesity, this research is also
important for general knowledge about longterm effectiveness

of behavior modification programs.



HYPOTHESES

1) Participants at all sites and all follow-up times of
Michigan State University's Healthy U Worksite Weight
Control Programs will gain weight between the end of
the program and follow-up.

2) The prediction of weight change at follow-up from
demographic and weight history variables (a) can

be improved by the addition of selected lifestyle
variables (b).

a) Demographic and weight history varjables

The following variables have been demonstrated to
account for change in relative weight, but were not the
main focus of this research because these variables are
unmodifiable or less modifiable than the lifestyle
varliables,

-age;

-gender;

-education;

-age of onset of overweight;

-number of weight loss attempts;

-number of times weight gained and lost;

-number of weight control programs completed; and

-social support.

b) Lifestvle variables

Nutrient intake:
-the percentage of calories from fat and total
grams of fat;

-dietary nutrient density (INQ-1000e=Index of
Nutritional Quality per 1000 kilocalories for
Calcium, Iron, Vitamin A, Vitamin C, Vitamin B-6,
and Fiber);



i
-nutrient adequacy (MARe¢=Mean Adequacy Ratio for
Calcium, Iron, Vitamin A, Vvitamin C, Vitamin B-6,
and Fiber);
-fiber consumption;
-fruit and vegetable consumption; and

-alcohol and beverage consumption.

Eating patterns:
-breakfast eating;

-caloric distribution throughout the day; and

-number of eating occasions.

Behavioral varliables:
-fregquency of counting calories; and

-frequency of recording foods eaten.

Activity:
-minutes of regular physical activity;

-repetitiveness of exercise;
-time of day of exercise (exercise pattern);

-lifestyle changes in physical activity since
program participation; and

-"active" time versus "inactive" time (hours

sleeping, relaxing and in light or moderate
activity.

Fat distribution:

-body shape classification from waist/hip ratio
(at risk or not at risk);

The following model (Figure 1.0) has been
developed to portray the conceptual relationship
between modifiable, less modifiable and unmodifiable
factors and weight maintenance. This model was used in
the design of the study and as an aid in determining
factors to be measured in the study.
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REVIEW OF THE LITERATURE

There have been few studies which have specifically
addressed the relation between lifestyle variables examined
in this research and weight maintenance. Therefore, the
literature reviewed here pertains primarily to the
relationship between dietary and exercise varliables and
either weight status or weight loss in the acute phase. A
few studies reviewed do focus on the long term majintenance
of weight loss.

The literature reviewed includes behavioral
modification for weight control, and dietary variables,
eating patterns and physical activity related to weight
status, weight loss and weight loss maintenance. Body fat
distribution and social support as possible factors related
to weight status, weight loss and weight loss maintenance
are also addressed.

Behavioral modification for weight control

There are many different approaches to the treatment of
overweight, but behavioral therapy is increasingly used
today in the treatment of obesity (Stunkard and Berthold,
1985). Studies involving behavioral treatments have shown
some success with post-treatment weight loss (Graham et al.,
1983; Hovell et al., 1988; Kramer et al., 1986; Lavery et
al., 1989; Perri et al., 1988), but maintenance of weight
loss continues to be problematic for the majority of obese

9
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individuals receiving treatment (Kramer et al., 1989).

Behavior therapy is based on the assumption that all
behavior, normal and abnormal, is acquired and maintained
according to certain definable principles (Stunkard and
Berthold, 1985). The behavioral treatment of obesity has
continued to evolve since the 1970's with increases in the
average length of treatment and increases in average weight
losses as well (Foreyt, 1987). Behavioral treatments today
are more comprehensive than in years past with a greater
emphasis being placed on the development of exercise
behaviors, nutrition education, social support and stimulus
control techniques (Foreyt, 1987). Principles of behavior
modification in the treatment of overweight include control
of eating cues, contracting for weight loss, goal setting
and use of self-monitoring skills (Lavery et al., 1989).
Some additional areas of behavior modification include
stimulus control techniques, plinnlng a reward system and
soliciting social support (Stunkard and Berthold, 1985).

Stimulus control techniques are used because stimuli
regularly associated with a specific behavior may eventually
serve as cues for that behavior. These cues will increase
the probability that the behavior will be performed (Kazdin,
1989). Examples of stimulus control techniques include
grocery shopping from a 1list, shopping for food after
eating, storing food out of sight and leaving the table
immediately after eating (Stunkard and Berthold, 1985).
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Some potentially changeable behavioral factors appear

to be predictive of success in weight maintenance. Perri and
colleagues (1986) found that self-monitoring and peer
support group meetings resulted in greater maintenance of
weight loss over an eighteen month follow-up period than a
maintenance program that did not focus on behavioral
techniques. Lavery et al. (1989) and Perri et al. (1988)
both concluded that use of behavioral techniques could be a
successful adjunct to weight loss maintenance. Lavery and
colleagues conducted a follow-up up study of a behavioral
weight loss program and reported that because 37% of
subjects had maintained weight losses at two years, behavior
therapy had been successful. Perri and colleagues reported
similar findings in a follow-up of 123 mildly to moderately
obese adults. Graham and colleagues (1983) studied sixty
participants from a behavioral weight loss program after
four years and reported that the most successful weight loss
maintainers adhered to behavioral principles and were more
physically active than those who regained weight.
Rietaxry Variables

Nutrition has a major role in health promotion and
disease prevention (USDHHS, 1989). Once prevalent dietary
deficiencies have been replaced by excesses and imbalances
of some food components in the diet. According to the Year
2000 Objectives for the Nation (USDHHS, 1989) chief among

the dietary components involved in diet and health
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relationships is the disproportionate consumption of foods
high in fat, at the expense of other nutrients that may be
more conducive to health. In relation to weight control, the
five following dietary variables will be examined: dietary
fat intake, dietary nutrient density, beverage and alcohol
intake and dietary intake patterns.

Fat.

Dietary fat has been proposed as a possible factor in
the two leading causes of death in the United States, cancer
and coronary heart disease. Trends in fat intake in the
United States show that fat intakes range from 37% to 40% of
total calories (Read et al., 1990, Block et al., 1988,
Stephen and Wald, 1990). This percentage of energy intake as
fat is greater than the recommendation for usual intake. The
American Heart Association recommends that individuals
consume less than 30% of energy intake as fat. The U.S.
Public Health Service in the Year 2000 Health Objectives
(USDHHS, 1989) also recommends that dlietary fat intake be
reduced to an average of 30 percent of calories or less.

The demographics of fat intake show that men and women
consume proportionately similar amounts of fat. Although
results from the Western Regional Project indicated that men
consumed significantly more fat than women, 101 versus 76
grams (Read et al., 1990), for men this was 38.6% of total

calories consumed and for women this was 38.7%. Fat intakes
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were not significantly different when total energy intake
was considered.

Data from the National Health and Nutrition Examination

Suxvey (NHANES II) indicated that the macronutrient

composition of the diet remained unchanged with increasing

age, although absolute calorie intake appeared to decline
(Block et al., 1988). The Western Regional Project data
indicated that while the proportion of fat in men remained
8imilar with increasing age, in women aged 70 years or above
the fat intake was the lowest proportionately for all age
groups (Read et al., 1990).

In addition to overall high consumption of fat in the
United States, there is evidence that higher fat intakes are
found in fatter people. Several studies have reported that
fat people ingest more dietary fat that do lean people. In
one study on the relation between body fat, diet
composition, energy intake and exercise in adults, Miller
and colleagues (1990) concluded that diet composition may
play as important a role in fat deposition as do energy
intake and exercise. Subjects were 216 adult males and
females responding to advertisements for study volunteers;
most were faculty, staff and students. When subgroups of
lean and obese subjects were compared, the lean subjects
derived 29% of thelir energy from fat and 53% from
carbohydrate, versus 35% and 46%, respectively, for obese

subjects. Adiposity was positively related to dietary fat
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content as a percentage of daily energy intake and inversely
re lated to dietary carbohydrate consumption for both
genders.

There are various mechanisms whereby fat intake is

hy pothesized to influence weight status. These mechanisms
include 1) a possible sensory preference by obese persons
£ox high fat foods; 2) the inability to compensate the
amount of food consumed when high-fat foods are eaten; and
3) an imbalance between fat intake and oxidation. Recent
studies pertinent to each of these suggested mechanisms are
reviewed briefly in this section.

Sensory preference for high fat foods.

There is evidence from a few laboratories that
subjects, when presented with varying levels of fat in
stimuli, will select foods with higher fat content. This has
been found to be true especially for the obese.

Drewnowski and Greenwood published several studies in
the last few years addressing whether or not humans have an
innate preference for high fat foods. In 1983 Drewnowski and
Greenwood examined the perception and hedonics for sweet and
'fatty' tastes using different combinations of milk, cream
and sugaras sensory stimuli. Subjects were 16 normal weight
undergraduate students (11 women and 5 men). The model food
system used consisted of skim milk (0.1% fat), regular milk
(3.5% fat), half and half (11.7% fat), heavy cream (37.6%

fat) and heavy cream with 15% safflower oil to provide an
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increasing fat content to 52.6% by weight. Sucrose was then
added to each dairy product at levels of 0, 5, 10 and 20% by
we ight. The addition of sugar had only moderate effects on
taste hedonics for skim milk but caused a substantial
increase in preference ratings for heavy cream. This study
11 Justrated that the acceptance of high-fat dairy products
is enhanced by the addition of relatively small amounts of
Sucrose.

Drewnowski and Greenwood (1985) later examined if
hedonic responsiveness to sweetened high fat foods varied as
a function of subject's weight status and was enhanced in
obese or dieting relative to normal weight individuals.
Normal weight subjects (n=15) optimally preferred stimuli
containing 20% lipid and less than 10% sucrose. Twelve obese
subjects preferred high-fat stimuli (>34% 1lipid) with less
than 5% sucrose, and formerly obese subjects (n=8) showed
enhanced responsiveness to both sugar and fat. The reduced
obese appeared to have an increased hedonic responsiveness
for the taste of sweetened and fatty oral stimuli, and the
obese subjects all preferred foods containing more lipid
than sucrose.

In 1989 Drewnowski and Greenwood compared the ability
of male and female subjects to evaluate the perceived
sweetness, creaminess and fat content of selected liquid and
s0l1id foods. Twenty-five students of normal welght were

first tested with sweetened mixtures of milk and cream and
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then were retested three months later with solid blends of
cottage cheese and cream cheese of comparable fat and sugar
content. Subjects were capable of judging the increasing fat
content of 1iquid mixtures but were unable to track the
increasing fat content of solid foods, although they still
Px eferred the higher fat foods. The elevated preferences
reported for fat-rich solid foods in the absence of accurate
Sensory assessment of fat content suggest that food
acceptability ratings do not necessarily depend on the
conscious perception of food constituents. In this sense,

fats could function as 'hidden calories' at the initial

sensory level.

Mela and Sachetti (1991) recently examined whether
preferences for a relative level of fat content in selected
foods could be generalized to a preference for fat content
in other types of foods. They investigated assocliations
among dietary habits, body composition and sensory
preferences for fat in foods. Subjects were 30 adults (21
women and 9 men) whose weights fell within normal range.
Results showed no correlation between subjects' recorded fat
intake from dietary records and the measured sensory
preference for fat. The fat intake levels from dietary
records were generally much lower than sensory preference
levels for fat. Results showed no consistent correlation in
preferred fat level from various food types. However,

estimates of relative adiposity from bioelectrical impedance
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and Body Mass Index were positively correlated with
subjects' most preferred sensory level of fat for all food
st Amuli. This association was significant in women (r=0.48,
p< .05), but not in men (r=.40, p>.05). There was no
sl gnificant relationship between dietary fat intake and
me asures of adiposity, such as percent body fat.

Caloric compensation.

The second theory related to fat intake is that of
Caloric compensation. "Caloric Compensation" can be
explained as: the tendency to adjust the amount of £food
consumed when the caloric density of the diet varlies;
specifically the inability of people to adjust caloric
intake when high fat foods are eaten, thus contributing to
overweight.

Lissner and colleagues, among others, have examined
caloric compensation when the fat content of the diet is
manipulated. Lissner et al., (1991) evaluated caloric
compensation in 24 women who each consumed diets of low,
medium and high fat content in sequence for three 2-week
periods. Energy consumption was positively correlated with
level of dietary fat. Therefore caloric intake was
imprecisely regulated, when the fat content of the diet was
altered. Errors in caloric regulation were not corrected
within this two-week period.

Recently, caloric regulation in response to a reduction

in fat content of the diet over an extended period was
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reported (Kendall et al., 1991). Sixteen healthy, nonsmoking
females aged 22-56 years were randomly assigned to either a
low fat (20-25% kcal) or a control diet (35-40% kcal) for 11
we eks. After a 7-week washout period each subject received
the alternate diet. Subjects were free to choose the types
and portions of food provided by the nutrition research unit
but the percentage of caloric intake as fat remained within
the specified range for each treatment. There was no
difference between the two diets in the grams of food
sSubjects consumed. Weight loss occurred on both diets during
both periods, but when the data for periods were pooled,
weight loss was significantly greater on the low-fat diet.
When the fat content of the diet was reduced from 35% to 22%
of total calories, subjects showed poor regulation of
caloric intake. On the low-fat diet caloric compensation was
35% complete at the end of 11 weeks; subjects on the low-fat
diet lost 2.5 kg. The authors suggested that reductions in
the fat content of the diet, without limitation on the
amount of food consumed, may lead to a more permanent weight
loss than can be achieved through dieting alone. It appears
that caloric compensation for varying fat levels :-in food is
not precise, and decreasing the fat content of food, without
decreasing the amount of food consumed may spontaneously

decrease energy intake.
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Imbalance between fat intake and oxidation.

The final theory relates to the possible variance in
ox idation for different substrates; fat and carbohydrate in
pParticular. Carbohydrate (CHO) oxidation balances with
intake because the body's glycogen stores are small in
relation to daily CHO turnover. If fat oxidation matched fat
intake as protein and CHO oxidation matches intake for these
Substrates, fat balance would be maintained as well.

Flatt, a prominent researcher in the area of nutrient
oxidation, proposed that the fuel mix oxidized by the body
over 24 hours must be the same as that of the food ingested;
oxidation must equal intake (Flatt et al., 1985). The
Respiratory Quotient (RQ), which describes the ratio of CO0a
produced to 02 consumed during the oxidation of various
nutrients is the concept used to examine substrate
oxidation. Measurement of RQ makes it possible to determine
the proportion of carbohydrate and fat being oxidized; when
carobohydrate is the only fuel used, RQ=1.0, when fat is the
predominate fuel, RQ=0.7. The C0a2:02 ratio from the
oxidation of dietary nutrients is referred to as the Food
Quotient (FQ) (Bray, 1979). If a constant body composition
is to be maintained, it is hypothesized that the RQ averaged
over 24 hours must equal the FQ.

Flatt and colleagues (1985) found that RQ 4id not equal

FQ in a 9-hour period when volunteers were fed breakfasts

with and without a fat supplement. Schutz, Flatt and Jequier
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(1989) reported that a fat supplement of 1000 kcal/day
failed to modify the oxidation of CHO, fat and protein up to
36 hours after the increased fat intake. Tremblay and
colleagues (1989) investigated the short-term effect of a
high-fat diet on spontaneous energy intake using the RQ-FQ
model proposed by Flatt. Subjects were eight healthy, young,
male, non-obese adults. The mean energy and nutrient intake
during two days on diets with a FQ less than 0.85 (high fat)
or greater than 0.85 (high CHO) was measured. When subjects
selected foods with a FQ greater than 0.85 (high CHO), the
mean energy intake was 2987 kcal/day, corresponding to the
estimated daily energy needs of a moderately active young
male adult. However this energy intake was increased by 1148
kcal/day when subjects consumed food with a FQ less than
0.85 (high fat). This short-term increase in energy intake
could be due to the resistance of 1lipid metabolism to adapt
rapidly in response to a high fat diet.

Tremblay and colleagues (1991) evaluated the short-term
spontaneous energy intake of 15 young adult men under
conditions designed to dissociate the effects of diet
composition (CHO:fat) and energy density of the food. During
one of two sessions the FQ of each food offered to subjects
was greater than or equal to 0.85 (high CHO); it was less
than or equal to 0.85 (high fat) in the alternative session.
A substantial increase in energy intake in response to the

diet with an FQ less than or equal to 0.85 (high fat) was
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reported. These studies provide evidence that a high-fat
diet may be associated with a substantial increase in energy
intake, at least in short-term studies.

In summary, there are several mechanisms whereby
dietary fat might play a role in weight control. Together
these concepts supply sufficient evidence to consider
dietary fat intake of importance in weight control and
weight maintenance. There is a metabolic rationale to
support the current recommendations to reduce fat intake to
counter the trend toward increasing obesity.

Nutrient Density of Diet.

Other dletary factors in addition to fat intake may
also relate to weight control; overall diet guality is one
of these. Diet gquality has several aspects; dietary nutrient
density and nutrient adequacy are two components of diet
quality that will be examined in this study. Literature
related to the nutrient density of the diet will be reviewed
on the following pages.

There is some question regarding the nutrient density
of an individual's diet when the fat content of the diet is
decreased. Several studies have reported a high nutritional
density of the diet to be associated with a reduction of fat
in the diet. Dougherty and colleagues (1988) studied the
nutrient content of subjects' diets when fat content was
reduced. During a 20-day baseline period all subjects

consumed a diet containing 45% of total energy from fat and
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having a P:8 ratio of 0.2, i.e. a high-fat diet. Then, half
the subjects consumed an intervention diet with 25% of total
calories from fat and a P:S ratio of 1.5, that is, a low-fat
diet, for 40 days. The other half continued the baseline
diet. Although most types of foods contributed fewer
calories during the intervention period, grains, fruits,
vegetables and desserts contributed more. This change in
source of calories increased the vitamin and mineral content
for the low-fat diet. Compared to the high-fat diet, vitamin
C, thiamin, riboflavin, niacin, vitamin B-6 and folate
increased 12.5 to 24.1% and pantothenic acid and B-12
increased 3.3% and 6.7%, respectively, on the low-fat diet.
When the amount of fat in the diet was reduced, there was
improvement in the nutrient density of the diet.

Gorbach and colleagues (1990) also reported that the
nutritional density of diets in their study improved when a
low-fat dietary intervention was implemented. The purpose of
their study was. to examine the effects of a low-fat diet on
the incidence of breast cancer in women at high risk.
Subjects were 303 women aged 45-69 years. Of these, 173
randomly assigned subjects participated in the intervention
by reducing their fat intake to 20% of caloric intake for 12
months. This was a reduction from 39% kcal as fat at
baseline. The total caloric intake of women in the
intervention decreased 25%, from 1,738 kcal at baseline to

1,300 kcal at 12 months. Even though not a weight reduction



23
intervention, these women also lost an average of 3.1 kg.
For the intervention subjects, intakes of vitamins A and C
increased 12% and 9% respectively, despite a reduced energy
intake. Nutrient density of the diets (nutrients/1000 kcal),
indicated a 20% to 50% increase in energy-adjusted intake of
vitamins and minerals from food sources in the intervention
group. Women in the control group reported a 7% decrease in
total energy intake (1700 kcal to 1575 kcal by 12 months),
but there was no significant weight loss nor did total fat
intake change from baseline.

Further evidence for the effect of low-fat diets on
nutrient density was reported by Schectman and colleagues
(1990). The dietary intake of persons age 18 and over
participating in the 1976-80 National Health and Nutrition
Examination Survey (NHANES II) was studied. Dietary intakes
were assessed by 24-hour recall and food frequency and
adjusted for age, sex, race, education, smoking and
socioeconomic status. Diets of those subjects on a self-
reported "low cholesterol diet" (n=296) were compared to the
diets of subjects not following a special diet (n=10,052).
Dieters consumed 16% fewer calories than non-dieters and ate
25% less saturated fat and 21% less cholesterol. Although
intakes of Vitamin A, thiamin, riboflavin, niacin, calcium

and iron were not significantly different from non-dieters,

ascorbic acid intake was 18% higher in the dieters than non-
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dieters. The dietary nutrient density (nutrient/1000 kcal)
for dieters was increased by 35% over non-dieters. The
uthors concluded that a low-fat, low-cholesterol diet may be
beneficial in improving overall dietary gquality as measured
by nutrient density.

It appears from results of these studies that lowering
the fat content of a diet need not have a detrimental effect
on overall nutritional quality as assessed by nutrient
density, and may actually have a positive effect. However,
it is not clear from research to date whether the
nutritional density of a diet is related to weight control.
The literature indicates that decreasing fat in a diet can
improve nutrient density, but it is not known whether a diet
with increased nutrient density is associated with weight
maintenance success.

Beverages and Alcohol.

There is some evidence that both alcoholic and non-
alcoholic beverages should be considered in the weight
control equation. Teufel and Dufour (1990) reported that
significantly higher energy intakes of obese subjects in
their study could be attributed to their greater consumption
of both alcoholic and non-alcoholic beverages. This study
was conducted to document patterns of food use and nutrient
intake associated with obesity in Native American women.
Food use was determined through observation, dletary

histories and 24-hour dietary recalls in 14 obese and 14



25

nonobese Hualapai Indian women. Non-alcoholic beverages,
potatoes, beans, white wheat flour and canned goods
predominated in diets of both groups. Both groups had high
energy intakes (2,602+766 kcal/day), moderate fat intakes.
(101425 g/day) and low intakes of crude fiber (542 g/day).
The significantly higher enexgy intakes for the obese
subjects was attributed to their greater consumption of
alcoholic and non-alcoholic beverages, due to the similarity
of diets for both groups with respect to other dietary
variables. Non-alcoholic beverages consisted of drinks made
from powdered mixes, canned fruit drinks, sweetened
carbonated beverages, coffee and tea. Carbohydrate intake
provided by beverages was reported to contribute to the
greater energy intake of obese women in this study and the
authors suggested that the substitution of low-calorie
beverages might benefit weight control in this population.

Data from the 1977-78 Nationwide Food Consumption
Survey were analyzed to examine alcohol intake (Windham et
al., 1983). The nutrient density of diets of drinkers was
found to be significantly less than that of non-drinkers
with respect to protein, fat, carbohydrate, calcium, iron,
phosphorus, vitamin A and thiamin. The mean daily caloric
contribution of alcoholic beverages for the population aged
15 years and over was reported to be 4.5% for males and 3.5%
for females. However, when the mean caloric contribution of

alcoholic beverages was computed for the subsample of
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individuals who reported consuming alcohol, the alcoholic
beverage kilocalories as a percent of total dietary
kilocalories accounted for 17% and 22% in males and females,
respectively. The diets of a random subsample of
approximately equal numbers of drinkers (n=504) and non-
drinkers (n=523) were examined for nutrient density. Energy
levels for drinkers averaged 2,037 kcal and for non-
drinkers, 1,928 kcal. The nutrient densities for calcium,
iron, phosphorus, vitamin A, thiamin and riboflavin were
less for those subjects who consumed alcohol.

In contrast to the above study, de Castro and Orozco
(1990), reported that alcohol gsupplements rather than
displaces macronutrient-supplied calories. Twenty-three male
and 69 female adult subjects maintained 7-day dietary
records. Results indicated that 32 of 92 subjects did not
ingest alcohol during the study period; they were designated
the no-alcohol group. The remaining 60 subjects reporting
alcohol consumption were subdivided into groups of low and
moderate alcohol consumption. Results suggested that alcohol
supplements, rather than displaces, macronutrient-supplied
calories for both men and women, irrespective of body
weight. Alcohol was associated with prolonged meal durations
and alcohol calories appeared to be unregulated. Moderate
alcohol ingestion did not decrease the intake of other
nutrients and the total caloric intakes of drinkers compared

with non-drinkers were not substantially different for
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carbohydrate, fat or protein intakes but were greater
because of the calories ingested as alcohol. The no-, low-
and moderate-alcohol groups ingested 0, 35 and 140 kcal from
alcohol respectively. The moderate-alcohol group ingested
significantly more calories overall than did the no-alcohol
group.

Alcohol might impact a person's diet either by
increasing total energy intake or by decreasing the overall
nutrient density of the diet. An average alcoholic drink
(12 ounces of beer or one glass of wine) contributes at
least 100 kcal to the daily total. Alcoholic beverages are a
concentrated source of calories, carrying few, if any, other
nutrients. Regardless by which means alcohol impacts the
diet, it is important to consider alcohol intake of subjects
in any study assessing nutrient intake, and seems especially
important for studies on weight control.

Eating Patterns

Breakfast.
'Breakfast' means different things to different people.

Some people eat little or nothing at breakfast time; for
others it may be the most important meal of the day.
Breakfast can be high in fat, or high in fiber, but usually
not both. Breakfast can be bacon and eggs, or it can be oat
bran. The important issue for this study is whether eating
breakfast at all impacts weight maintenance. A short review

of studies follows, both those reporting the national
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profile of breakfast consumption as well as those reporting
associations between breakfast eating and weight.

Morgan and colleagues (1986) examined breakfast
consumption patterns of the U.S. adult population using 3-
day dietary records of adults aged 18 to 49 years from the
USDA 1977-78 Nationwide Food Consumption Survey (NFCS).
Approximately one-quarter of the adult population skipped
breakfast regularly. Assessments of average intakes of seven
frequently underconsumed nutrients (calcium, iron,
magnesium, Vitamin A, pyridoxine, zinc and copper) showed
that omission of the breakfast meal had a significant
negative impact on nutrient adequacy. Consumption of
fortified ready-to-eat cereal at breakfast increased daily
intake levels of the under-consumed nutrients. Groups of
adults who regularly consumed ready-to-eat cereal at
breakfast had, on average, lower daily intakes of fat and
cholesterol than those who consumed breakfast consisting of
foods other than ready-to-eat cereal. There was about a 10
gram difference in fat intake for both males and females,
with those consuming ready-to-eat cereal consuming about 10
fewer grams of fat than those consuming a breakfast
consisting of other foods. The omission of breakfast,
particularly for adult females, was a strong factor
contributing to nutrient inadequacies.

Stanton and Keast (1989) conducted a study to verify

the results of the NFCS study just described, and to examine
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serum cholesterol as a variable. NHANES II, 1976-1980 data
were analyzed which included 24-hour dietary recalls and
serum cholesterol values. Respondents were divided into
three breakfast consumption groups: 1) those who ate ready-
to-eat cereals (RTE), 2) those who ate breakfast but did not
eat RTE, and 3) those who skipped breakfast. Significant
differences in fat intake were found for all age/sex groups.
The group eating breakfast without RTE cereal had the
highest levels of fat intake. For males 35-49 years old the
RTE breakfast eater consumed 101 g fat, the breakfast
skippers consumed 93 g fat and the non-RTE breakfast eaters
consumed 109 g fat. This pattern was similar for all age
groups. That is, the daily intake of total fat as well as
cholesterol was directly related to the choice of breakfast
food. Breakfast skippers had the lowest dally kilocalorie
intake and the RTE breakfast group had the highest. However,
the RTE breakfast group would have had lower dietary fat and
cholesterol intakes than breakfast skippers had their total
daily caloric intakes been equal as indicated by nutrient
densities of fat and cholesterol. For females in all age
groups, the RTE breakfast group had lower fat and
cholesterol nutrient densities than either the non-RTE group
or the breakfast skippers. Dietary cholesterol and fat
intakes from breakfasts that include RTE cereal were minimal

compared to breakfasts without RTE cereal.
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In studies on the relation between breakfast eating and
weight status, Fricker and colleagues (1990) and Bellisle
(1988) reported that obese subjects ate less at the
breakfast meal than non-obese counterparts. Fricker and
colleagues classified 1312 middle-aged adults seeking
medical advice for their weight at a French nutrition clinic
into groups based on BMI, following the guidelines of NHANES
I1. Although all subjects entered the weight control unit
because of a concern about body weight, some were not obese
but normal weight or moderately overweight. The categories
were as follows for both men and women: non-obese = BMI<27.3
(n=377); mildly obese = 27.3<BMI<32.3 (n=441); and massively
obese BMI 2>32.3 (n=494). Food intake was assessed by a 24-
hour dietary recall. The daily energy intake increased with
corpulence status. At breakfast and lunch, the relative
energy intake differed significantly between groups. Lunch
provided a higher proportion of dally energy intake for
mildly and massively obese than for non-obese. The reverse
was true for breakfast, with breakfast providing a higher
proportion of daily energy intake for non-obese than for
mildly and massively obese.

Bellisle and colleagues (1988) studied food intake in
339 French children aged 7-12 years. Children were
categorized (lean, slim, average, fat, obese) based on BMI.
Food intake was estimated using a food frequency consisting

of 40 foods or groups of foods representative of the French
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diet. No difference in total estimated daily energy intake
was observed among groups, but the distribution of intake
varied. At breakfast, the obese ate significantly less than
the lean, slim and average weight children. At dinner the
obese ate more than the lean, slim and average children.
Therefore, obese and fat children ate less at breakfast and
more at dinner than leaner peers. The traditionally large
meals of the day represented larger portions of daily energy
intake for fat and obese children.

Although these two studies reported that heavier
individuals eat less at breakfast, not all studies support
this view. Dreon and colleagues (1988) found no relation
between body fatness and caloric distribution throughout the
day or number of meals and snacks. Subjects were 155
sedentary obese men aged 30-59 years. Nutrient intakes from
7-day dietary records were compared with hydrostatically
determined body composition. Percent body fat ranged from 19
to 40. The number of meals eaten per day (4.5 + 0.6) and the
percent of calories from meals (82.4 + 8.0) showed little
deviation between body fatness groups. The authors suggested
that the narrow range of body fatness or the homogenous
dietary patterns of the overweight population may have
negated any significant correlations.

Rally caloric distribution

Several studies have examined eating behaviors; both in

obese individuals and differences between obese and nonobese
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individuals. The following studies focus primarily on
snacking habits and the distribution of calories throughout
the day. Kayman and colleagues (1990) conducted a study
which examined behavioral aspects of maintenance and relapse
after weight loss in women. Obese women who regained weight
after successful weight reduction (relapsers, n=44);
formerly obese, average-weight women who maintained weight
loss (maintainers, n=33); and women who had always remained
at the same average, non-obese weight (control subjects,
n=34) were interviewed. A questionnaire was administered
which assessed eating habits and‘welght history. The
questionnaire was developed specifically for this study and
was not validated. Women in all three groups reported eating
snacks (defined as food or beverage eaten between meals)
every day or almost daily. However, relapsers ate
significantly more snacks each day than 4id maintainers or
control subjects (mean number of snacks eaten daily was 4.6,
1.5 and 2.0 for relapsers, maintainers and control subjects
respectively). Relapsers also ate more candy and chocolate
than did women in the other two groups (41%, 17% and 15% of
subjects respectively). Both relapsers and maintainers drank
more diet soda than d4id control subjects (41%, 31% and 8% of
subjects respectively). No significant differences were
found between the groups in choices of other snack foods or
beverages, which included chips, crackers, cheese, plizza,

fruits, vegetables, sweet baked goods, ice cream and coffee.
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The majority of women in all groups ate lunch and dinner
every day; more relapsers than maintainers and control
subjects skipped breakfast either every day or most of the
time (43%, 37% and 23% respectively).

Studies have also been conducted which assess
differences in eating behaviors between obese and nonobese
individuals (Brandon, 1987; and Schlundt et al., 1990).
Eighty obese and 80 normal weight individuals participated
in Brandons' study; ages ranged from 18 to 35 years; the
majority were female (73 in the obese group and 67 in the
nonobese group). Eating and exercise behavior were assessed
using a previously validated questionnaire developed to
determine the general eating patterns of the obese. The
obese were more likely to report consuming the majority of
their snacks in the late evening, while the majority of the
nonobese reported largely midafternoon snacking. The obese
subjects also ate breakfast less regularly (25% of the obese
subjects reported consuming breakfast 5-6 times per week
versus 48% of the nonobese). The obese were also more likely
to report rapid eating (26% of obese versus 11% of
nonobese), failing to control portion size (66% of obese
versus 34% of nonobese), and eating in secrecy (36% of obese
versus 8% of nonobese). The obese also reported a greater
percentage of nibbling at food without being aware (41% of
obese versus 20% of nonobese) and continuing to eat when

full (74% of obese versus 45% of nonobese). There were
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differences in the overall eating habits of the obese and
nonobese.

8chlundt and colleagues (1990) examined eating behavior
in a group of moderately obese women. Subjects were 96
women, 30 to 60% above ideal body weight and between 18 and
55 years old. Subjects were instructed how to keep a
behavioral eating diary in which they entered 40 eating
episodes. Self-reported episodes of overeating, impulsive or
unplanned eating and skipping meals were analyzed.
Overeating was rare at the breakfast meal; it occurred more
often at supper (evening meal). Impulsive eating was highly
assocliated with snacking. If overeating occurred at one
meal, the probability that overeating would occur at the
next meal was more than twice as high (0.52) than |{f
overeating did not occur at the previous meal (0.25).
Skipping breakfast was associated with a greater likelihood
of overeating at lunch. Skipping lunch was associated with
an almost 50 percent chance of overeating at supper. Supper
was followed by a snack 87 percent of the time, with 69
percent of the snacks rated as having been unplanned.

There seems to be general agreement among studies that
morning food consumption has an impact on food consumption
later in the day. Breakfast eating itself might not be the
main factor, but it is possible that eating breakfast might
cause people to enter the lunch hour less hungry and

therefore eat less at that meal. Studies were not found
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which examined breakfast eating as a factor in weight loss
maintenance. However, it appears that overweight individuals
tend to be breakfast skippers and snackers at a higher
frequency than average weight persons.
Bhysical Activity

Body weight is the result of a balance, or imbalance,
between energy intake and expenditure. So far, studies have
been reviewed which address the energy intake component of
this equation. In this section, the energy expenditure
component, specifically physical activity will be addressed.

Physical activity is only one component of energy
expenditure, others being the basal metabolic rate (BMR),
thermal effect of food and facultative thermogenesis, or
heat production not accounted for by the other components
(Brooks and Fahey, 1985). Because physical activity is the
aspect of energy expenditure most easily controlled by the
individual, it is considered a lifestyle factor of
importance in weight control issues. There is not one
specific definition for exercise, although both aerobic and
anaerobic activities fall under this designation. Aerobic
exercise (exercise that oxidizes primarily fatty acids as a
fuel) is exercise of longer duration, such as walking or
biking for more than 20 minutes. Anaerobic exercise
(exercise using primarily glucose as a fuel) is rapid, and
involves exercises such as weight 1ifting that involve short

bursts of energy.
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Research has shown that it is the aeroblic activities,
using more oxygen and burning more fat, that can benefit
individuals the most in weight control efforts (Brooks and
Fahey, 1985). Thus it is recommended that exercise for
weight control should focus on long-term endurance
activities for a minimum of 20 minutes three to five times
per week. The amount of fat loss due to exercise is directly
proportional to the distance and mass of the activity. At
the same intensity of exercise, the obese will expend more
energy and lose more fat than the lean because they do more
work due to increased body mass (Brooks and Fahey, 1985).
Blair and colleagues (1987) measured the energy expenditure
of elght lean, eight adult-onset obese and eight child-onset
obese women, all between the ages of 25 and 45. Continuous
recording of each woman's activities was collected during
three 24-hour periods. Results showed that mean daily energy
expenditure was significantly higher for the obese women
(2472 + 488 Kcal) than for the lean (1979 + 302) due to the
higher energy costs of sedentary and 1light activity in the
obese. It was found that energy expenditure during moderate
to strenuous activity was similar between groups because
lean women performed these activities more vigorously than
obese women. The authors suggested that obese women possibly
limit energy expenditure by reducing the vigorousness of

weight-supported activities.
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The remainder of this review will focus on studies in
which aerobic exercise was examined in relation to various
weight control aspects. The other studies reviewed focus on
xercise and weight loss, exercise and weight maintenance,
exercise and food intake and an active lifestyle in relation
to weight status.

Exercise, weight loss and weight maintenance.

Exercise has been found by several studies to aid in
weight loss and contribute to weight loss maintenance in
both men and women (Hill et al. 1989; Pavlou et al., 1989%a;
Pavlou et al., 1989b; Van Dale et al., 1989). Van Dale and
colleagues (1990) compared body composition and sleeping
metabolic rate (SMR) in subjects who dieted without aerobic
exercise to those who dieted and exercised. Thirty-two
females and 12 males were followed for periods of 18, 36 or
42 months after diet and exercise treatments. The diet only
group regained 90% of the weight lost, but the diet and
aerobic exercise group regained 60% of lost weight. At the
42 month follow-up a lower SMR was found for non-exercising
subjects (18.6 percent lower than before treatment) than for
subjects who continued to exercise (only 9.8 percent below
baseline values). At the last follow-up, the SMR of fat-free
mass per kilogram body weight was nearly restored to
baseline in the exercising group, whereas the non-exercising

group showed depressed values. The authors concluded that
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continued exercise contributed to the restoration of SMR and
longterm weight maintenance.

Pavlou and colleagues (1989a) studied exercise and
weight control in 160 male members of the Boston police
department. The subjects, who were 26-52 years old and
averaged 122% of ideal body weight, were randomly assigned
to four diet and aerobic exercise or nonexercise groups for
eight weeks. Follow-up measurements including weight,
resting heart rate and blood pressure were performed at 6
and 18 months post-treatment. All groups lost significant
amounts of weight. The exercise groups increased VOa Max and
maintained weight losses at the 6 and 18 month follow-up
periods. All non-exercise groups regained 60% and 92% of
their weight losses at the 6 and 18 month follow-ups,
respectively. The authors concluded that dietary treatment
alone had no effect on maintaining weight loss, whereas
exercise played a significant role in weight maintenance.

The effects of physical activity on a weight loss
dietary regimen in women was studied as well by Pavlou and
colleagues (1989b). Thirty-one volunteer, overweight women
(ages 26-49 years) at 120-150% of ideal body weight who
completed the 8-week study were randomly assigned to either
an aerobic exercise or non-exercise group. All subjects were
instructed to follow a 1000 Kcal/day low fat (20% fat, 30%

protein, 50% carbohydrate) diet. The exercise group lost
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more weight than did the non-exercise group over the 8-week
period (8.3 + 2.5 versus 6.4 + 1.7 kg,
p< 0.05). A reduction in percent body fat, estimated by
bioelectrical impedance, was demonstrated in both groups
with the percent change greater in the exercise group (-6.7
+ 3.1% versus -4.5 + 2.5%). Resting Energy Expenditure,
measured by indirect calorimetry, remained unchanged in the
exercise group, but decreased in the nonexercise group. The
findings suggested that aerobic exercise combined with
caloric deficit leads to significantly greater fat and
weight loss and weight maintenance than from caloric deficit
alone.

In another study examining exercise and dietary
intake, Ballor and colleagues (1990) found that differing
aerobic exercise intensities did not significantly affect
body mass, fat mass and skinfolds in 27 sedentary obese
women. The effect of calorie restriction (1200 Kcal/day) in
combination with high (80-90% of peak VOa Max) or low (40-
50% of peak VOa2 Max) exercise work rates on the composition
of lean body mass was determined in the women whose percent
fat was 36.7 + 4.2%. Subjects trained 3 days per week for 8
weeks. Those in the high intensity exercise group (n=14)
exercised for 25 minutes per day, and those in the low
intensity group (n=13), for 50 minutes per day. The diets
were 52% CHO and 28% fat. From pretest to posttest

measurements, both low and high intensity exercise groups
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changed body composition: 1) for body weight, high intensity
was -6.0 kg and low intensity, -5.6 kg; fat-free mass, high
intensity was -1.4 kg and low intensity, - 0.9 kg, and for
percent fat high intensity was -3.4 percent and low
intensity, -3.7 percent. However, there were no between
group differences for the body composition variables. The
authors concluded that on a low-fat diet, intensity of
aerobic exercise did not seem to affect body composition or
rate of loss of body weight. It was also suggested that, due
to the greater tolerance for the exercise in the low
intensity group, low intensity aerobic exercise should be
incorporated into weight loss regimens, at least initially.

Exercise and energy intake.

The effect of aerobic exercise on energy intake is not
clear and might vary by gender and obesity status. In a
study of the effects of exercise on food intake in obese
versus nonobese women, Kissileff et al.,(1990) reported that
food intake was decreased in non-obese women immediately
following strenuous aerobic exercise. This effect was not
seen in obese subjects. The nine obese subjects, ages 18 to
35 years, were non-smokers and did not exercise regularly.
During the testing procedure, subjects either exercised at
strenuous, then moderate intensities, on a stationary
bicycle ergometer for 40 minutes or sat quietly in the
laboratory. Intake of a liquid test meal (a strawberry

yogurt shake: 1.04 Kcal/gram of unknown composition)
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consumed 15 minutes after exercise was significantly less
(620 g) after the strenuous than after the moderate exercise
(724 g) for nonobese women, but there was no significant
effect on intake for the obese women (532 g versus 581 g).
The authors did not report baseline levels of food intake
for the obese and non-obese, so it was unclear whether the
exercise (regardless of whether strenuous or moderate)
caused depressed levels of food intake overall for the day.

In a study examining aerobic exercise and energy intake
in moderately overweight women, Keim and colleagues (1990)
reported that exercise of various durations did not affect
energy intake. Subjects were twelve women, age 21 to 36
years, 16-42% above desirable body weight, with 30-41% body
fat. During a baseline period subjects consumed a diet
prescribed to maintain their body weights. During the study
subjects rotated through three 18-day treatment periods: no
exercise, moderate duration exercise and long duration
exercise. Daily exercise was prescribed to increase energy
expenditure by 12.5 (moderate duration exercise) or 25
percent (long dAuration exercise) of energy intake necessary
to maintain body weight during baseline. Subjects lived at
home, but consumed all meals provided at the research
center. Diets were self-selected from a variety of foods;
dietary intake was monitored. Exercise duration affected
neither energy intake nor macronutrient composition selected

by subjects. The authors concluded that aerobic exercise of
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various durations had no consistent effect on energy and
nutrient intake in mildly obese women over a two week
period.

Active lifestyle

An active lifestyle encompasses more than just
intentional exercise sessions or exercise measured in a
laboratory, as in some of the previous studies reported. An
active lifestyle encompasses the energy expended in normal
day-to-day activities. There is some evidence that day-to-
day energy expenditure depends on weight status as discussed
previously, gender and the amount of inactive time versus
active time.

Gortmaker and colleagues (1990) concluded that
inactivity is an important factor in the increase in obesity
reported in recent population studies in the United States.
Predictors of inactivity such as the amount of time spent
sleeping per day, the amount of time spent riding in a car
per day and the amount of time spent watching television
were examined from self reports by faculty, staff and
students at the Harvard School of Public Health. Adult
obesity was estimated by BMI. In a multivariate logistic
regression, television watching was independently associated
with obesity, controlling for age. Among those reporting one
hour or less per day of television viewing, the prevalence
of obesity was 4.5%; among those reporting three or more

hours per day, the prevalence was 19.2%. Based on these
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findings it is possible that a reduction of sedentary
activities might be as important as increasing aerobic
exercise to weight status.

Based on the recent studies reviewed, it is fairly
clear that aerobic exercise and possibly inactivity are
important factors in weight control and therefore should be
included in research assessing weight maintenance. There is
some disagreement regarding whether intensity of aerobic
exercise 1s crucial to weight loss and maintenance. It
appears that the key factor is the exercise expenditure
itself and its duration.

Regional body fat distribution

There is disagreement whether waist/hip ratio can be a
predictor of ability to lose welight, or has a relationship
to weight loss and weight maintenance success. However,
there is some evidence that losing weight may change fat
distribution patterns, and this in itself may be a positive
health benefit.

The location of body fat is a factor in health risks
associated with obesity. Abdominal or truncal obesity, as
measured by waist/hip ratio has been implicated in the
development of heart disease (Larsson et al, 1984), stroke
(Welin et al, 1987), diabetes (Haffner et al, 1987) and
hypertension (Blair et al, 1984). Men more often than women
have fat in the abdominal region and fat in this region has

been shown to be an independent marker of higher risk of
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several chronic diseases (Stern and Haffner, 1986).
Waist/hip ratios associated with high risk for obesity-
related conditions such as diabetes, gall bladder disease
and hypertension are 0.95 or above for men and 0.80 or above
for women (USDA, 1990). The Dietary Guidelines Advisory
Committee (1990) recommended that waist/hip ratio be
conducted as part of the assessment of health risk from
obesity. Some studies suggest that where fat is distributed
may affect an individual's ease of weight loss. Wadden and
colleagues (1988) examined changes in fat distribution
accompanying weight reduction and reported that women with
lower body obesity tended to lose more total body fat than
did women with upper body obesity (r= -0.26). Subjects were
68 women who lost an average of 12.3 kg from an initial
weight of 103.6 kg. The mean age was 42.5 + 9.5 years old.
Subjects with greater pretreatment waist/hip ratios showed
greater reductions in this measure (r = 0.32), suggesting
greater reductions in upper body obesity. Subjects, on
average, reduced their waist/hip ratio 1.2% (from 0.827 to
0.817). Women with lower-body obesity also tended to lose
more fat than d4id women with upper-body obesity. Thus, loss
of fat was inversely related to the initial waist/hip ratio.
Women with lower-body obesity lost more fat because they
apparently reduced both their upper and lower fat stores
while women with upper body obesity reduced primarily their

upper-body fat stores. Vansant and colleagues (1988)
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reported that body fat distribution was not a useful
indicator of the ability to lose weight. The influence of
body fat distribution on the degree of weight reduction was
examined, along with blood lipids and blood glucose in 17
premenopausal women (BMI > 27) who followed an energy
reduced diet for 8 weeks. Mean body weight reduction was
10.2+3.3 kg in the abdominal obese (n=8) and 9.6 + 2.4 kg in
the gluteal-femoral obese women (n=8). Body fat distribution
was not related to the ability to lose weight, but in the
abdominal obese women body fat distribution became more
intermediate. This change coincided in the abdominal obese,
after weight loss, with greater decreases in blood glucose
and serum lipids than in the gluteal-femoral obese.

Lanska and colleagues (1985) also reported that
waist/hip ratio was not a useful indicator of weight change.
One hundred eighty-seven severely obese (>50 percent above
ideal body weight) women were prospectively followed.
Weights were recorded at the beginning and at the end of a
3-week hospitalization and every 3 months following
hospitalization for two years during which subjects were
prescribed a 1200 kcal exchange diet defined by the American
Diabetes Association. The women were divided into three
groups on the basis of waist/hip ratios: a lower-body obese
group (n=63; WHR = 0.50-0.75), an intermediate group (n=68;
WHR = 0.76-0.82), and an upper-body obese group (n=56; WHR =

0.83-1.04). There were no significant differences between
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WHR groups in terms of any of the follow-up parameters
including percentage of respondents at follow-up intervals,
frequency of follow-up or duration of follow-up. A
significant relationship between WHR and follow-up weights
could not be detected. Therefore, while abdominal obesity is
a health risk, there is not conclusive evidence that fat
distribution plays a role in weight loss or maintenance.
Social support

Social support is cited as an important component in
studies encompassing a variety of health issues and health
promotion programs. For this review, only weight control
issues were addressed. Studies were found which examined the
relation of social support to weight control program
attrition and also to weight loss maintenance, and a general
overview of the definition of social support is given.

The literature examining the relationship between
social support and health is sometimes difficult to
interpret because of variation in definitions of soclial
support. O'Rellly (1988) reviewed 33 studies using social
support instruments and found only modest agreement in
conceptual definition; concepts were frequently ill-defined.
Particularly confusing appeared to be the definition of
soclial support versus social network. Social support has
been defined as one of the following (Kaplan et.al 1977):

1) The gratification of a person's basic social needs

(approval, esteem, etc.) via soclial support; or
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2) The relative presence or absence of psychological support
resources from significant others.

The most important distinction in social support is
between the number of relationships a person has and the
person's perception of the supportive value of these social
interactions (Schaefer et al., 1981). Whether social support
relates positively to health appéazs to depend upon how
social support is defined in studies. In a study of 50
functionally disabled wheel-chair bound individuals, McNett
(1986) reported that the perceived avallability of social
support, rather than the actual use of social support, was
significantly related to coping effectiveness. The perceived
avalilability of social support and the coping responses were
measured by previously validated instruments. McNett also
reported that non-married subjects coped more effectively
than married subjects. The finding that the use of soclial
support did not have a significant effect on coping
effectiveness was explained by the possibility of a negative
impact of actually using social support to deal with
problems in contrast to the beneficlal effects of working
things through by oneself. Funch and colleagues in a review
of research on social support measures (1986) found
perceived support to be a stronger predictor of health
outcomes and positive well-being than the structure of the

social support network itself.
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In contrast to the findings on perceived social support
and health, other studies have found direct spousal support
to correlate with decreased attrition in weight reduction
programs (Pratt, 1990). Zero attrition was found in a
clinic-based behavioral weight loss program in which spouses
supported each other (Brownell et al., 1978). Rosenthal and
colleagues (1980) also reported that husbands' involvement
in a behavioral weight-control program was associated with
only 14% attrition rates of their wives. In addition,
McClaren (1986) reported that obese people in group programs
were less likely to drop out if they received support and
motivation from important persons in the program.

In addition to studies on the relation of social
support to attrition in weight control interventions, there
have been two studies on the relation of social support to
weight maintenance. Hart and colleagues (1990) reported
results of 75 subjects followed for one year who were
initially at least 10 kg over their recommended weights upon
entry into one of five behavioral modification programs.
Groups met for 2-hour sessions once a week for 15 weeks and
emphasized nutrition and physical activity. Following
completion of the 15-week course, support sessions were held
once a week for a year. An assessment questionnaire was
mailed to participants one year after course completion.

Persons who lost at least five kilograms and maintained the
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loss for one year had reported positive family support at
the initial assessment.

In another study examining factors related to
maintenance and relapse after weight loss in middle-aged
women, 80% of subjects who maintained a weight loss used
available social support (Kayman et.al, 1990). In
comparison, only 38% of relapsers used available social
support. Subjects were female volunteers who were
subsequently categorized into relapsers, maintainers, or
always average weight. Obese women who regained weight after
successful weight reduction (n=44) were classified as
relapsers. There were 30 maintainers and 34 women who had
always remained at the same average, nonobese weight.
Subjects were interviewed using a non-validated
questionnaire developed specifically for the study which
included a soclial support component. In addition to the
findings on soclial support, it was reported that more
maintainers than relapsers had completed college (30% versus
20%) and had salaried positions in addition to jobs as
homemakers (77% versus 46%). The authors concluded that
social support, or the perception that family or friends
were available to discuss troubles and offer help when
needed, seemed significantly greater for the maintainers
than for the relapsers.

Cooke and Meyers (1980) in a review of the role of

predictor variables in the behavioral treatment of obesity,



50

reported that social support appeared to bear a significant
relationship to success in a behavioral weight reduction
program. The authors concluded that social support was a
valuable component for any weight reduction program and 1if
social support is not provided, then one class of immediate
reinforcement that could maintain continued weight loss
efforts is missing. It appears that social support is an
important correlate of weight loss and successful weight

loss maintenance.



METHODS

Welght Control Proaram

The initial population of subjects for this study
consisted of all participants in the Worksite Wellness
weight control programs offered through the Michigan State
University Healthy U Program. The weight control
intervention program was conducted at four different sites
on the Michigan State University campus between 1987 and
1990. These sites were the Plant and Soil Sciences Building
(PSS), the Chemistry Building (CHE), Anthony Hall (ANT) and
the Department of Public Safety (DPS). The earliest program
began December, 1987 and the most recent starting date was
February, 1990.  There were seven programs in all, averaging
10 participants per program. Follow-up lengths, were 6
months, 24 months, 30 months and 42 months. Sessions were
taught by three different leaders; two were graduate
students with exercise physiology and nutrition backgrounds
(1,2), and one was a faculty member in the Department of
Psychology (3). Each program was taught by only one of these
leaders. Leader #1 taught four classes, leader #2 taught 2
classes and leader #3 taught one class.

The program was a six month behaviorally oriented
program which met weekly for eight weeks and then bi-weekly
for another elight sessions (16 weeks) for a total program
time of 24 weeks. In general, all participants in the
program continued attending sessions throughout the 24

51
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weeks. The instructional sessions included such topics as:
1) general nutrition principles; 2) a caloric exchange
system based on food groupings used in meal planning; 3)
caloric value of macronutrients; and 4) techniques for
behavioral change (See Appendix A for outline of program).
This intervention program used monetary contracting to
motivate weight loss. Participants signed contracts stating
the weight they expected to lose each week and essentially
"bet on themselves". Participants were also grouped into
teams which competed with each other for the pot of money at
the end of the program. Particlipants could not lose their
team's money, only their own. However, participants did not
make money when they alone lost weight, it had to be a team
effort. When an entire team was successful at weight loss,
all members made money.
dubjects

Seventy-eight participants took part in the six MSU
Healthy U weight control programs. The weight control
program sites and follow-up times, where the initial

population of 78 participated, can be found in Table 3.0.
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Table 3.0 Distribution of initial population of weight
control program participants by sites and length
of follow-up (n=78).

Time since Location of Program
Program ended

PSS CHE ANT DPS
Tl (6 mo) n=16
T2 (24 mo) n=10 n=13 n=7
T3 (30 mo) n= 8 n=11
T4 (42 mo) n=13
PSS = Plant and Soil Science
CHE = Chemistry

ANT = Anthony Hall

DPS = Department of Public Safety

Of the total initial population of 78 participants, the
initial sample size available for participation in the study
was sixty-two. There were eight drop-outs from the programs
and one person had since died. Seven of the initial
treatment population of 78 were repeat participants. 0Of the
group of 62, thirty-one (50%) became follow-up study
participants and completed all measures. Twenty of the 62
program participants were unwilling to be measured for this
follow-up study, but were willing to provide self-reported
heights and weights over the phone. Additionally, one person
was absent on maternity leave, and not included in the
sample. Three participants were off campus on study leave

and unable to be reached by phone or by mail. Out of the
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group of 62, the final seven treatment participants were
unwilling to provide self-reported data or could not be
located, and therefore could not be included in the follow-
up in any manner. Of the 31 subjects who completed all
measures for the study, two had participated in weight
control programs subsequent to the MSU program and were not
included in the final sample used for analysis. Therefore,
the response rate of the objectively measured was 50% and of
objectively measured combined with self-reports was 83%. A
summary of the sample population and subject selection was

as follows (Figure 3.0).



Initial population
of weight control

participantss= 78
\iris 7 repeat participants
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§ 8 dropouts
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participated in subsequent
welight control programs
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Figure 3.0 Flow of weight control program participants from
initial population to follow-up subjects in
analysis.
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See Table 3.1 for distribution of initial sample by
site and length of follow-up. The only measurements obtained
on the initial population of weight control program
participants were pre and post treatment weight values. No
heights were obtained, although some self-reported heights
were available.

It was not possible to compare demographic data of the
original group of 78 program participants and the final
follow-up subjects because many values were missing,
especlially from those participants who dropped out of the
program. However, no signiflcant differences could be found
when demographic data of the initial sample of 64 and the 29
objectively measured follow-up subjects were compared. The
average ages were 46 years for the initial sample (n=64) and
48 for the follow-up group (n=29). The average number of
pounds lost during the program was 14 for the group of 64
and 13 pounds for the 29 follow-up subjects. Forty-one
percent of the initial sample of 64 were males compared to
48 percent males in the follow-up subjects. Finally, of the
initial sample of 64 participants, 67 percent consisted of
MSU staff members, 17 percent were faculty and 11 percent
were graduate students. This compared to 79 percent staff,
17 percent faculty and 3 percent graduate students in the
final group of 29 follow-up subjects. The smaller percentage
of graduate students in the follow-up group can be explained

by the difficulty in tracking some of these participants
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after they completed degrees and left the MSU campus. There
were also no differences observed between these two groups
in the percentage who were led by a particular program

leader or by the program starting date.

Table 3.1 Distribution of initial sample (n=62) who were
follow-up subjects (n=29) by site and length of
follow-up.

Time since Location of Program
Program ended

PSS CHE ANT DPS
Tl (6 mo) 6/14(43%)
T2 (24 mo) 2/6 (33%) 6/11(55%) 5/6 (83%)
T3 (30 mo) 4/7 (57%) 3/6 (50%)
T4 (42 mo) 3/12(25%)
PSS = Plant and Soil Science
CHE = Chemistry
ANT = Anthony Hall
DPS = Department of Public Safety

The mean age of the 29 follow-up subjects whose data
was analyzed was 48 years, ranging from 26 to 68 years. The
majority were white or non-hispanics (94%) with the
remainder of Asian origin. Length of follow-up time for
subjects varied depending on the start date of the program

in which they participated. Forty-five percent of the sample
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had a follow-up length of time of 24 months, 24% had a
follow-up time of 30 months, 21% had a follow-up time of 6
months, and the remaining 10% had a follow-up time of 42
months. Of the 29 subjects used for final data analysis, 52%
were women (n=15) and 48% men (n=14). The majority of
subjects (79%) were MSU staff, 17% were faculty and the
remainder were graduate students. (See Table 3.2 for
description of subjects in final sample).

Table 3.2 Weight control program description for subjects
in final follow-up sample (n=29).

Number Percent
of subjects of total
Rarticipant gender
Male 14 48
Female 15 52
Employee Level
Staff 23 79
Faculty 5 17
Grad Student 1l 3
Proaram Leader
1l 16 55
2 7 24
3 6 21
Program Start Date
Jan 1989 8 28
Feb 1989 11 38
March 1988 7 24

Dec 1987 3 10
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The average weight loss during the MSU program of the
29 follow-up subjects was 12.7 + 6.5 (mean + SD) pounds per
subject. Of the 29 subjects, four (13%) began the program
within + 5% of their reference weight. Two subjects (7%)
began the program at 107% of reference weight, and the
remaining 23 subjects (80%) were greater than 110% above
reference weight at the start of the program.
Subject selection

Because the subjects for this study were a convenience
sample, the application of standard survey research
technigques for maximizing response rates of random samples
was not possible. However, the subject selection for this
study was designed to maximize ease of participation for
subjects and adapted from the Dillman method for random
sample survey research (Dillman, 1978).

Past program participants were located through campus
directories and contacted for participation in the study.
Those who could not be located in the directories were
located through campus records and forwarding addresses at
former places of employment. Subjects were contacted by a
letter explaining the purpose of the study and requesting
their participation (Appendix B for a copy of the letter). A
free computerized dietary assessment and 30 minute dietary
consultation with a dietitian for each subject were provided
as incentives for participation (a $30.00 value). Included

with the mailing of the initial letter was a schedule of
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meeting times and locations which had been set up around
campus to accommodate as many subjects as possible (Appendix
C for a copy of meeting times). One week following the
mailing of the letter and schedule of meetings, each subject
was contacted by telephone to schedule a meeting at a time
convenient for him or her. During this meeting, appointments
were made with each subject to visit the Nutrition
Assessment Laboratory (NutritionWorks) for their dietary
consultation and anthropometric measurements. The privacy of
the laboratory setting was explained to subjects to
encourage their participation.

Fourteen subjects (about 50%) were unwilling or unable
to visit the laboratory, but willing to participate. These
subjects were visited gt their worksites for anthropometric
measurements and questionnaire administration. The
measurements were done in a private room at the worksite or
in the subject's office. These subjects also received a free
dietary consultation for their participation.

Procedures

After approval for this study by the University
Committee on Research involving Human Subjects (UCRIHS), a
pilot study was administered in March, 1991 using a Healthy
U weight control program group (n=12) which had completed
the program November 1990 (See Appendix D for UCRIHS
approval letter). This group differed from the final study

program participants because the subjects in the pilot study
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contracted for behavior changes rather than for weight loss.
Because of this difference, the subjects from the pilot
study could not be combined with those from the final study
for analysis. The same procedures were followed for pilot
subjects as for the final study which was conducted in May
and June 1991. Data collected from this pilot test group
were used to identify problems and revisions necessary prior
to the final study.

After initial contact of subjects by letter, meetings
were held at various locations around campus. The purpose of
these meetings was to explain the study to the participants,
to obtain signed consent forms (Appendix E for copy of
consent form), to distribute the food record form and to
teach the subjects how to complete this form. Subjects were
asked to return the 3-day food records by mail or the
records were picked up by the primary investigator prior to
each subject's appointment at the laboratory so that dietary
intake could be analyzed and feedback on nutrient intake
provided at the laboratory visit.

Subjects then visited the Nutrition Assessment
Laboratory on campus for anthropometric measurements and a
dietary consultation. When the subjects visited the
laboratory they completed a survey instrument consisting of
questions on physical activity, social support and weight
history. A brief food frequency was also administered at

time of the subjects' visit to the laboratory. The survey
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instrument was completed by the subjects prior to receiving
feedback on their dietary intake and prior to obtaining
anthropometric measurements. Data collection for each
subject took approximately one hour. Data were collected by
the primary investigator alone, and required about two
months to complete.
Measurements
Rietary Assessment

Nutritional Analysis Software. The dietary analysis was
done using the MSU Nutriguide dietary analysis computer

software program (MSU Nutriguidé, 1988). A comparison of
database completeness between the MSU Nutriguide program and
Nutritionist III (N-Squared Computing, 1990) indicated that
for fat, MSU Nutriguide was 99 percent complete, compared to
Nutritionist III which was 88 percent.

Initially, the database on the MSU Nutriguide software
for fiber was incomplete, but these data were completed
prior to analyzing the dietary intake data for this study.
The fiber database was completed by students in the
Department of Food Science and Human Nutrition under the
supervision of Won Song, MSU Nutriguide author. Data on
dietary fiber came from sources such as the USDA Nutrient
Databank (USDA, 1989). With respect to the other targeted
nutrients, MSU Nutriguide was 85% complete for Vitamin A,
85% complete for Vitamin C, 75-80% complete for Vitamin B-6,

95-100% complete for Calcium and 95-100% complete for Iron.



63

Food and Nutrjent Intake. Dietary intake information
was gathered using a 3-day food record found in Appendix F.
The record was a detailed description of types, amounts,
times and places food and beverages were consumed over two
weekdays and one weekend day. Reports indicate that people
eat differently on weekends than they do on weekdays, and 1if
an accurate assessment of intake is desired, both weekend
and weekdays must be included (Willett, 1990). Eating
patterns and nutrient intake were assessed from this
instrument, which was completed by subjects prior to coming
to the lab for measurements. Subjects were trained in how
this record should be completed. The training involved
having the primary investigator (a Registered Dietitian)
demonstrate food portion sizes with food models and serving
utensils. The importance of recording recipes, condiments,
beverages, where and when food was eaten and other details
pertinent to the dietary record were explained according to
recommended procedures (Willett, 1990). It was necessary
that subjects carefully record times of intake as well as
the actual amount of intake in order to assess food
patterns. Subjects were also asked to record where food was
eaten because this helped the primary investigator calculate
nutrient information. For example, if the subject indicated
consumption of a chicken salad at McDonalds, the
investigator was able to enter the appropriate foods because

salads at McDonalds are generally of standard content and
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size. The information from the 3-day food records was
analyzed for fat, calcium, iron, vitamins A and C, dietary
fiber, and vitamin B-6 content.

Dietary quality was evaluated by two indices, nutrient
density (INQ) and mean adequacy ratio (MAR) for calcium,
iron, vitamins A, C, B-6 and dietary fiber. Nutrient density
was assessed using the Index of Nutritional Quality, a
nutrient density ratio which can be used to compare actual
nutrient density per 1000 kcal of subjects' daily dietary
intake to the recommended nutrient density per 1000 kcal of
dietary intake based on age and sex specific Recommended
Dietary Allowances and Recommended Energy Intake (Hansen and
Wyse, 1980). An Index of Nutritional Quality-1000 score was
calculated from the mean of a subjects three-day record as

follows.

INQ-1000 = Nutrient Intake X 1000/Total Kilocalorie Intake

Nutrient RDA X 1000/Recommended Energy Intake

The INQ-1000 was averaged to provide a score for
nutrient density called INQ-1000-6. The score for each
nutrient was truncated at 100 to remove the influence that
excessive consumption of one nutrient might have on the
average score.

A mean adegquacy ratio (MAR) score was also calculated

for the same six nutrients from each subject's mean dietary
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intake for three days. The MAR is an average of selected
Nutrient Adequacy Ratios (NAR) calculated by dividing the
actual intake of a nutrient by that nutrient's RDA and
multiplying by 100 (Madden and Yoder, 1972). Therefore,
NAR's were calculated for the six targeted nutrients; these
values were then averaged to obtain the MAR-6. The formula

for NAR is as follows.

NAR = Actual Intake of Specific Nutrient
X 100

Recommended Dietary Allowance
for the nutrient
NAR scores were also truncated at 100 to remove the
influence that excessive consumption of one nutrient might
have on the average score.

Fruit and vegetable consumption was calculated by
adding up the servings of fruits and vegetables consumed in
each subject's 3-day food record and then averaging this
value to obtain the mean daily fruit and vegetable
consumption. Serving sizes of fruits and vegetables were
determined using the diabetic exchanges for meal planning
(American Diabetes Association, 1986). For example: 4 ounces
of fruit juice, one medium apple, one cup of raw vegetables
or 1/2 cup of cooked vegetables were all considered one
fruit or vegetable serving, respectively. In addition, the
average ounces of fruit juice consumed per day was examined

separately from the total fruit and vegetable consumption.
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Eating Patterns. Eating patterns were evaluated from
the 3-day food records. Breakfast consumption was defined as
the percentage of calories consumed at the breakfast meal
and as the number of times per week breakfast was eaten.
Daily caloric distribution patterns were assessed by the
percentage of daily calories consumedAat each meal and by
the percentage of calories consumed as snacks. Percentage of
daily calories consumed as snacks was then further divided
to assess the time of day snack calories were consumed.
Snack calories were examined as the percentage of daily
caloric intake consumed as all snacks combined, the
percentage of daily calories consumed as afternoon snacks
and the percentage of daily calories consumed as evening
snacks. Afternoon snacks consisted of any food or beverage
consumed between the lunch meal and the dinner meal. Evening
snacks consisted of any food and beverage consumed after the
dinner meal.

Ecod Freguency for Beverages and Alcohol. A brief food
frequency found in Appendix G focused specifically on
beverages and alcohol and was adapted from the food
frequency developed by Walter Willett (1988). The responses
from this instrument were analyzed by calculating the number
of diet beverages consumed per month, the number of regular
beverages consumed per month, the ratio of regular beverages
to diet beverages, the number of cups of caffeinated coffee

consumed per month, and the number of alcoholic drinks
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consumed per month. One serving of diet or regular beverage
was defined as 12 ounces. One serving of coffee was one cup.
Twelve ounces of beer, four ounces of wine or one ounce of
ligquor were each defined as one alcohol serving (American
Diabetes Assocliation, 1986).
DRemographic Information.

Included with the 3-day dietary intake record was a one
page demographic information sheet found in Appendix H and
adapted from the Health Habits and Diet Questionnaire
developed by Gladys Block for the National Cancer Institute
(Block, 1987). This set of questions asked the subject's
name, address, telephone, birthdate, age, sex, race,
educational level and whether or not they smoked cigarettes.
These questions were important for background information on
the subjects as well as for correctly analyzing the dletary
information from the food records. For example, to use the
MSU Nutriguide program, each subject's age and sex were
needed to calculate the appropriate RDA's. Years of school
or education was considered to be a non-modifiable variable.
The years of school were also categorized by high school
graduate, some college or college graduate and post-college
education.

Survey Instrument Administered at Laboratory -

The four parts of a questionnaire completed by the

subjects upon their visit to the Nutrition Assessment

Laboratory are explained in this section.
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Weight/Diet History. This section, found in
Appendix I, assessed the subjects' welght history. This
short, straight-forward 1ist of gquestions required only
brief responses from subjects.

Some of the guestions used (Q#% 2,3,5,6,7,8 and 13) were
adopted from an earlier instrument developed by Susan Kayman
(1990). Her screening component adopted for this study
contained the following questions regarding weight history:
age of onset of overweight, number of weight changes over
time, number of weight loss attempts, the number of weight
programs previously completed,'the number of weight programs
enrolled in and a description of previous attempts to lose
weight. For this section, weight cycling was defined as
repeated weight loss and then regain (Rodin, 1990);
specifically a weight change of + 5 pounds.

Four additional questions were added by the primary
investigator to Kayman's portion of the questionnalire: 1)
the frequency of weighing oneself per day or per week, 2)
the frequency of counting calories, 3) recording foods
consumed per day, per week or per month, and 4) the
frequency of breakfast consumption. These gquestions were
added to assess possible behavioral changes subsequent to
the weight control program. Additional questions addressed
participation in weight control programs subseguent to the
MSU Healthy U program and were used as selection criteria

for the final follow-up sample.
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Physical Activity, This part of the questionnaire,
found in Appendix J, assessed physical activity. Because an
active lifestyle, not just "exercise", might be important
for weight control, the physical activity component of the
survey consisted of two parts addressing both exercise and
behavioral aspects of an active lifestyle. Parts I and II of
the physical activity component are described as follows.

Rart I: Exercise

This first part was a set of 12 questions currently in
use for the third National Health and Nutrition Examination
Survey (NCHS, 1990). Questions assessed the type and
fregquency of exercise during the past month, typical
physical activities and self perceptions of physical
activity. Subjects were categorized based on the frequency
and duration of activities as follows (Blair, 1989).

1) "Low physical activity": Subjects not meeting either
of the following criteria.

2) "Moderately active": Subjects who run, swim, dance,
bicycle or do aerobics for less than thirty minutes at least
three days per week or walk two miles in 30-40 minutes, 1lift
weights, garden or do calisthenics at least 4 days per week.

3) "Highly active": Subjects who run, swim, dance,
bicycle or do aerobics for at least thirty minutes each day
for 5-6 days per week or walk two miles in 20-24 minutes,
1ift weights, garden or do calisthenics at least 5-6 days

per week.
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Data from this part of the gquestionnaire were examined
two ways. First, the subjects were categorized as described
above by assigning dummy variables to each classification
and entering these variables into the data analysis.
Secondly, total minutes of activity per week or per month
were calculated and this value (minutes) was used in data
analysis.

Baxt II: Active Lifestyle

This second portion of the gquestionnaire consisted of
five questions. The first two gquestions were designed to
assess 1) repetitiveness of a subject's formal exercise
(exercise pattern) and 2) time of day of exercise. The third
question assessed lifestyle changes in activity. The fourth
and fifth questions were included to get an idea of the time
subjects might spend being "inactive" versus time "active".

Questions #1, #2 and #3 were followed by a listing of
responses which subjects checked appropriately as "yes" ox
"no". Face validity for both sets of questions in Part II
was established by having graduate students and faculty in
the Department of Food Science and Human Nutrition, an
exercise physiologist and an epidemiologist complete the
questionnaire and comment. Information from this part of the
activity questionnaire was analyzed by using each response
to the first three questions (Q #1, #2, #3) as independent
variables. The lifestyle change responses in Question #4

were used to obtain a summated score (i.e. the number of
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different lifestyle changes related to activity as a
variable). Question #5 was analyzed by entering the number
of hours from each activity category independently into a
regression equation or by comparing to weight category.

Social Support. Based on the research indicating the
importance of percejved social support to weight
maintenance, an instrument assessing perceived support was
used for this study. This instrument, found in Appendix K,
was an adaptation of a short scale to measure soclial support
(8S8S) developed by Funch and colleagues (1986). The
reliability and validity of this instrument was established
by Funch and colleagues on data from three samples: HMO
clients in a weight loss program (n=268); chronic faclal
pain patients (n=92) and colorectel cancer patients (n=318).
Internal consistency alphas for this scale ranged from 0.61
to 0.84. These alpha levels were stable for different age
and sex groups. Funch and colleagues also reported that the
validity assessments, both criterion and construct
validation, were supportive of the usefulness of this
instrument for various intervention programs. In analyses by
Funch, correlation coefficients between the 83SS scale and
measures of psychological status (anxiety and depression)
showed that the 8SS score was significantly related to these
dependent variables (-0.33 and -0.42 respectively; p<0.001).
Funch and colleagues also compared the 8SS8 scale with two

other perceived support scales (Family Support, FAMSUP and
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Family Activity, FAMACT) which had been tested on several
different populations and found to be reliable. The
correlation between SSS and these scales was reported as
0.40 and 0.46 respectively (p<0.001).

The set of response categories in the original
instrument (not at all, a little, usually, completely) do
not represent different points on a continuum. "A little”
refers to a quantity and "usually" refers to a frequency.
Therefore, the wording was changed by the primary
investigator for this study so that all options referred to
quantities of helpfulness (not at all, not very, somewhat
and very helpful). This was done because it was more useful
for this study to have all the responses measuring a single
construct.

In this study subjects were asked to rate the amount of
support received from each of several sources with respect
to a specific situation (e.g. dieting or weight maintenance)
on the 8SS instrument. Five sources of support were
considered: spouse, children, other relatives, friends and
coworkers. Individuals were asked to rate the support
recelved on a scale of "one" (not helpful at all) to "four"
(very helpful). If a particular source was not applicable, a
"0" was given for that item. (Subjects placed a checkmark
under the not applicable column which had a value of zero.)
Generally a category was non-applicable, if a subject had no

one in that category (e.g. no spouse or children). Perceived
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support was considered as the mean support score from all
the sources indicated available, and provided a score of the
average amount of perceived support from available sources.

According to this scoring method, higher scores
indicated greater perceived availability of social support.
Total scores could range from 0-20, with a score of 20
indicating the greatest perceived support. The mean support
score from each of the sources available was used as
variable for data analysis. Mean scores could range from 0-

4, with a score of 4 being the highest possible mean score.

Anthropometric Measurements
Heights and Wejghts. Height and weight measurements

were taken following standardized procedures (Lohman et al.,
1988) using a stadiometer (Holtain Portable Stadiometer,
Seritex Inc.) and a calibrated balance beam scale. Subjects
were weighed on an uncarpeted surface according to the
following protocol.

1) Confirmed that sliding weights on the horizontal
beam were in the zero position and the scale was
balanced.

2) The subject stood still in the middle of the
weighing surface. Subjects were weighed without
shoes and wearing light indoor clothing.

3) The beam weight was moved away from the zero notch
until the beam balanced.

4) Measurements were read and recorded to the nearest
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0.2 kg.

5) The subject was asked to step off the scale and then
the procedure was repeated until two readings agreed
within 0.2 kg.

6) The average of these two measurements was recorded.

Frame size was determined for each subject by measuring

elbow breadth as explained in Appendix L. Elbow breadth
measurement required a broad-faced sliding caliper (Seritex,
Inc.) to measure the distance between the epicondyles of the
humerus (Lohman et al, 1988). The subject flexed the right
elbow to a 90 degree angle, and the measurer held the
caliper at a slight angle on either side of the epicondyles.
Firm pressure was exerted to decrease the influence of soft
tissue and the measurement was recorded to the nearest 0.1
cm.

Standing height measurements were performed using a

stadiometer according to the following procedure.

1) Subjects stood erect so that head, shoulder blades,
buttocks, and heels were touching the back of the
stadiometexr. Subjects looked straight ahead with
feet together. The head was positioned so that the
corner of the eye was in a straight line with the
top of the earlobe, i.e. the Frankfort plane.

2) The movable headboard was lowered until it firmly
touched the crown of the subject's head.

3) The stature measurement was read to the nearest
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millimeter and recorded.

4) This process was repeated until two measures were in
agreement within 0.2 of a millimeter. Measurements
were averaged and recorded.

Reference weights were calculated as the midpoint of

the range of weights for height and gender using the 1983
data from the Metropolitan Life Insurance Company found in
Appendix M. After review of the literature on weight
maintenance, the Metropolitan Insurance Company weights-for-
heights were selected as the weight standard to enhance
comparability of results to other weight maintenance
studies.

Relative percent overweight at follow-up was calculated

for each subject as: (Actual weight/Reference Weight) x 100.
This value was compared to a relative percent overweight
calculated from each subject's post-treatment weight value
to detexrmine percentage change in relative weight from post-
treatment to follow-up. It was assumed that the height of
subjects remained constant from post-treatment to follow-up.

Body Shape Classification. Waist/Hip ratios of subjects

were calculated for this study according to the following
procedure (Lohman et al., 1988):

1) wWwith the subject standing, waist circumference was
measured to the nearest 1 mm at the level midway
‘between the lower rib and the illac crest. A

fiberglass tape measure was used and three
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measurements were taken and averaged.

2) Hip circumference was measured three times to the
nearest 1 mm at the widest point between hip and
buttocks.

3) Waist circumference was divided by hip circumference
to obtain a ratio.

Subjects were classified into two groups based on their
waist/hip ratios. These groups were an 'at risk' group which
was a waist/hip ratio >0.8 for women and >1.0 for men and a
'not at risk' group, which was waist/hip ratio values which
fell below these cutoffs. The average female waist/hip ratio
is 0.7 with a waist/hip ratio of greater than 0.8 indicating
health risk (USDA, 1990). The average male waist/hip ratio
is 0.9 with a value greater than 1.0 indicating health risk
(USDA, 1990). A Chi Sguare analysis was conducted examining
weight loss, relative weight change, and weight category
based on these at risk categories.

Data Analysis. All statistical analyses were run using the
Statistical Package for the Social Sciences (SPSS/PC, 1988)
on a personal computer compatible with an IBM PC having a 40
megabyte hard drive. A codebook for the data can be found in
Appendix N.
Hypothesis oOne

The main outcome variable for all subjects was their
change in relative weight. Mean relative weights at post-

treatment and at follow-up were compared to determine if the
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difference was statistically significant in a positive
direction using a one-tailed t-test. Additional t-tests
were conducted between initial relative weights, post-
program relative weights and follow-up relative weights to
determine if subjects' follow-up weights were different from
their pre-program weights. This was done using the Dunnett
method of multiple comparisons. The Dunnett method is used
to compare each of several means with only one predesignated
mean (Glass and Hopkins, 1984), in this case the initial
relative weight.

In order to analyze the data, sites at each time period
were pooled prior to statistical analysis of follow-up
measures. The assumption was made that all the programs were
similar. This assumption could be made because the program
leaders were trained together on administration of the
program and the same basic format was followed for each
program. Even though it was necessary to pool sites in order
to have adequate sample size, an evaluation of site
differences for the total sample of 71 subjects by
demographics was done. Demographic information compared by
site was the percentage of males and females at each site,
proportions of faculty and staff at each site and mean ages
and mean weight changes of subjects at each site (See
Appendix O for this demographic information). None of these

values were significantly different for the initial sample
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of 78 subjects, so it was determined prior to starting the
study that gites would be pooled for analysis.

After follow-up measures were obtained, it was
determined by Chi-sguare analysis whether times of follow-up
could be pooled for final analyses of the 29 subjects.
Follow-up weight changes were assessed for the pooling
procedure, as well as subject demographics such as sex and
employee level (Table 3.3). It was determined that sites
were sufficiently similar to allow for all the subjects to
be grouped together for final analyses because no
significant differences were observed in demographics when

the above procedures were conducted.
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Table 3.3 Number of subjects in specific demographic
categories (n=29).

Variable Months since program end

Total

Weight category

Losers= 0 0 0 0
Maintainers® 2 4 2 1
Gainerse 4 9 5 2 «
Gender
Male 3 7 3 1
Female 3 6 4 2 -
Occupation
Faculty 1 2 1 1
Staff 5 10 6 2
Grad Student 0 1 0 0o =

20

14
15

23

«Subjects whose follow-up relative weights were >5% below

post-program relative weights

®Subjects whose follow-up relative weights were within +5%

of post-program relative weight

©S8ubjects whose follow-up relative weights were >5% above

post-program relative weights
“Follow-up time by weight category, (X2=2.7; p=.44)
®*Follow-up time by gender, (X2=.52; p=.91).

2Follow-up time by occupation, (X%2=2.4; p=.88).
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In addition to the analyses conducted on the study
sample of 29 subjects, self-reported heights and weights
were obtained from 20 additional participants not willing to
be measured. Change in relative weight was examined for this
group by t-tests of pre, post and follow-up weights and by
Chi-square analyses for weight category and gendex.
Hypothesis Two

Descriptive data, After elimination of the two subjects
who had participated in subsequent weight control programs,
descriptive statistics were used to characterize the final
sample of 29 subjects. These subjects were then classified
as maintainers (n=9) or gainers (n=20). 'Maintainers' had a
follow-up relative weight that was within + 5% of their
post-program relative weight. 'Gainers' had a follow-up
relative weight that was > 5% of their post-program relative
weight. In this sample of subjects, there were no 'losers'
(a relative weight at follow-up < -5% of the post-program
relative weight). Descriptive statistics characterized the
subjects in each of these categories. Student's t{-test
analysis for unmatched pairs was also used to determine if
differences found between 'maintainers' and 'gainers' on
specific variables were significant.

The final sample of 29 subjects was divided by gender
(14 males and 15 females) and characterized by descriptive
and t-test statistics. When significant differences were

observed by gender, results of these analyses were reported.
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Correlations., Simple linear regression of each of the
variables hypothesized to play a role in weight maintenance
and relative weight change was conducted (specifically
dietary, physical activity, social support, behavioral, and
weight history variables). The Pearson product moment
coefficient of correlation was used for continuous variables
(Glass and Hopkins, 1984). For any varliables which were
ranked or categorized, Chi-square analysis was used.

Regression., Adegquate sample size for multiple
regression analysis is difficult to determine (personal
communication, Dr. John Gill). Adequate sample size varies
depending on the number of predictors (independent
variables) to be added into the equation and the percent of
variance that one wishes to explain with each predictor
variable separately and with the predictor variables
combined. Examination of studies related to weight
maintenance which used regression as a method of data
analysis (Jeffery et al., 1983, Wing et al., 1990, Stein et
al., 1981), showed that from 0.28 to 0.58 of the variance in
weight change has been explained. Based on the use of
regression techniques in these studies (n's = 89, 178 and
63, respectively) as well as others reported in the
literature, it had been determined by the primary
investigator that an expected sample size of 70 subjects
would be adequate for multiple regression techniques.

However, the number of subjects actually obtained in this
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study was insufficlent to allow multiple regression
techniques to be used appropriately as originally planned.
Due to the small sample size, only two variables were
included in the final regression equation, thus reducing the
percentage of variance in weight maintenance that could be
explained. Regression analyses were run using various
techniques, forward selection, backward selection, stepwise
selection and forced entry, to experiment with all variables
and identify the two variables most useful in the regression
equation.
Other Analyses

Proaram varjables., Correlational analyses were run

following data collection to examine the relationship
between percent adherence (how well the subject met the
programs goals) and relative weight change. Frequencies were
calculated on the sample to examine the variable of weight
program leader relative to the weight category of the
subjects. Chi-square analysis was employed to examine this
variable.

Due to the difficulty that was met in obtaining 3-day
food records from over half of the subjects, correlational
analyses were conducted to examine the relationship between
the number of times a subject had to be contacted to obtain

the completed food record and their relative weight change.
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Eunding and Equipment

Estimated expenses for this research project were
approximately $25,000.00. Printing costs of the
questionnaire and the letters to subjects was about $400.00.
Funding for the printing and mailing was from the Department
of Food Science and Human Nutrition annual yearend funds for
graduate student research. The scales ($400.00), measuring
tapes (§35.00), other anthropometric equipment ($1400.00),
food models ($100.00), computer ($2500.00) and statistical
analysis software (£100.00) were provided by Dr. Hoerr and
the Nutrition Assessment Laboratory at Michigan State
University, at an estimated cost of $5500.00. The MSU
Nutriguide Computer program ($100.00) used for the dietary
analysis was provided by Dr. Song at Michigan State
University. Graduate research assistantship support (0.50
FTE for two years: $19,000) was provided by the Department
of Food Science and Human Nutrition at Michigan State
University and by a grant to Dr. Hoerr from the William

Kellogg Foundation for Healthy U.



RESULTS
Hypothesis 1
Ho Participants at all sites and all follow-up times
of Michigan State University's Healthy U Worksite Weight
Control Programs will gain weight from post-treatment to

follow-up.

A significant positive change in relative weight was
observed between post-treatment and follow-up in the final
group of 29 subjects and also when separated by men and
women and maintainer or gainer (Table 4.0). In the group of
20 program participants who gave self-reported heights and
weights there was also a significant positive change in
relative weight between relative weight at post-treatment
and self-reported weight at follow-up. However, no
difference was found between initial weight and follow-up
weight in this group. A significant difference could not be
found by Chi-square analyses in the self-report group by

sex, by follow-up time or by building.

84 ’
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Table 4.0 Mean relative weights for measured follow-up
subjects (n=29) and program participants who self-
reported follow-up weights (n=20) at pre, post and
follow-up times (Mean + 8SD).

Percentage of Relative Weight

Subjects Pre Treatment Post Treatment Follow-up
(6,24,30,42mo0)
Measured
All (n=29) 121 + 17 112 + 17 123 + 19
a,rxt b, ®xx
Men (n=14) 117 + 13 107 + 12 119 + 18
a,txx b, xx*
Women (n=15) 125 + 20 118 + 20 128 + 21
a,kxs b, k&%
Maintain (n=9) 117 + 16 108 + 14 111 + 14
a'***
Gainers (n=20) 123 + 18 115 + 18 129 + 19
a,xkx b, *x%
Self-reports
All (n=20) 122 + 20 111 + 18 118 + 15
a,xrx b, %**

a pre, post comparison, Dunnett's multiple contrast t-test.

b post, follow-up comparison, Dunnett's multiple contrast t-

test.

c pre, follow-up comparison, Dunnett's multiple contrast t-

test.

*% p<.01
%% p<.001
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Table 4.1 Mean relative weight change® and number of
gainers® (G) and maintainers= (M) by site and
follow-up time.

Location of Program

Time since
Program ended

PSS CHE ANT DPS
Tl (6 mo) +16%
(5G; 1M)
T2 (24 mo) +4% +14% +9%

(0G;2M) (6G;0M) (2G;3M)
T3 (30 mo) +9% +10%
(3G;1M) (2G;1M)

T4 (42 mo) +8%
(2G; 1M)

aIncrease in mean relative weight percent for subjects at
each site.

®» Number of gainers; follow-up relative weight was
>5% above post-treatment relative weight.

© Number of maintainers; follow-up relative weight
was within + 5% of post-treatment relative weight.

PSS = Plant and Soil Science

CHE = Chemistry

ANT = Anthony Hall

DP8 = Department of Public Safety
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The change in relative weight from post treatment to
follow-up and the number of maintainers and gainers at each
site and follow-up time is reported in Table 4.1. Sixty-nine
percent of the subjects regained the weight they had lost,
that is were "gainers". No relation was found between time
of follow-up and the percentage of gainers or maintainers at
each site (X2 = 2.7; p=.44).

Hypothesis 2

Ho The prediction of welight change at follow-up from
demographic and weight history variables can be improved by
the addition of selected lifestyle variables.

The descriptive data for all variables is reported
first. Following the descriptive data, correlation matrices
for categories of variables and regression equations to
predict weight change are reported.

Rescriptive data for non-modifiable varjables (demographic,
weight history and socjal support).

Demographic variables

% age
* gender
* education

Of the 29 subjects in the final study, 52% were women
(n=15) and 48% men (n=14). The mean age was 48 years,
ranging from 26 to 68 years. The demographic data for the
total group of follow-up subjects and by maintainers and

gainers is in Table 4.2.
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Table 4.2 Demographic data for total group of follow-up
subjects and by maintainers and gainers
(Mean +8D).

Total sample Maintaliners Gainers
(n=29) (n=9) (n=20)
Variable
Subject
Age (yr) 48 + 11 49 + 10 48 + 12
Gender
Males 14 5 9
Females 15 4 11
Education
(yrs school) 15 + 2 16 + 2 14 + 2*

* Maintainers vs gainers, Student's t-test, p<.05.

Education was examined in several ways. Men had
completed significantly more years of school than women,
15.9 + 1.7 versus 13.6 + 1.9 years, p<.0l. In addition, the
mean number of years in school for those who maintained
weight losses was significantly higher (15.8 + 1.9 years)
than for those who regained weight (14.2 + 2.1 years,
p<.05). Sixty-seven percent of those who maintained weight
losses had a post-graduate education; only 30% of those who
regained weight loss had an equivalent amount of schooling

(x2= 1.3; p=.53, NS).
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Weight history and social support variables

® age of onset of overweight

* number of weight loss attempts

* weight cycling

* number of weight control programs completed

t soclial support

Descriptive data for weight history and social support

variables are reported in Table 4.3.

Table 4.3 Weight history and social support variables
(mean + SD) for maintainers and gainers.

Total sample Maintainers Gainers
(n=29) (n=9) (n=20)
Variable
Age overwt(yr) 27.5+15.3 33.3+ 7.5 25.7+416.7%
Loss attempts 9.6+18.6 5.9+ 8.2 11.2422.1%*
Wt cycle~ 6.4+13.7 1.8+ 1.8 8.5+16.1%*
Wt programs®™ 1.6+ 1.4 1.2+ 0.8 0.9+ 0.6
Social support= 2.7+ 0.7 2.9+ 0.7 2.6+ 0.7

® Number of times weight gained and lost.
® Number of weight control programs completed.

< Average perceived social support score; range is 1 to 4.

Maintainers vs gainers, Student's t-test, p<.05.
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Age overwelight

The mean age of onset of overweight was 27.5 years,
ranging from 5 to 60 years. Subjects who regained their
weight losses reported being overweight at a significantly
younger age than those who maintained weight losses. Only
one of the subjects who maintained a weight loss reported
becoming overweight as a child. In contrast, seven of those
who regained weight losses (35%) reported becoming
overweight as a chilad.

Weight loss attempts

Subjects averaged about 10 weight loss attempts in the
last five years, ranging from zero to 100 attempts. Subjects
who regained weight losses after the MSU program reported
significantly more previous weight loss attempts than those
who did not.

Weight cycling

Subjects averaged about 6 times for losing and
regaining weight in the last five years, ranging from zero
to 60 times. Those subjects who regained MSU program weight
losses reported a significantly higher number of weight
cycles than those subjects who maintained MSU program weight
losses.

Weight control programs completed

The mean number of weight control programs entered was
1.6 + 1.4, ranging from zero to six. The mean number of

weight control programs completed was 1.0 + 0.7, ranging
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from zero to three. No significant differences in number of
weight control programs completed could be found when
examined by weight category. The only statistically
significant gender difference observed in any of the non-
modifiable variables was in the number of weight control
programs completed. Women completed significantly more
programs than did the men (1.2 + 0.8 versus 0.7 + 0.5,
p<.05).

Social Support

The mean perceived social support score was 2.7 + 0.7
out of a possible five, ranging from 1.5 to 4.0. A score of
five indicated maximal support from all sources. A
significant difference was not found in social support when

examined by welght category or gender.
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Descriptive data for modifiable variables (lifestyle
variables)
Food and Nutrient Variables
® the percentage of calories from fat and total
grams of fat;
* djetary nutrient density (Index of Nutritional
Quality per 1000 kilocalories for Calcium, Iron,
Vitamin A, Vitamin C, Vitamin B-6 and Fiber;
* mean adequacy ratio (MARg), for the same six
nutrients as above;
®* grams of dietary filber;
® fruit and vegetable consumption;
® total dally kilocalorie intake; and

® kilocalories per kilogram body weight

The mean values for food and nutrient variables are
reported in Table 4.4 for all final follow-up subjects and
for gainers and maintainers. Values are also reported for
these variables by gender. The mean percentage of calories
consumed as fat by the follow-up subjects was only 32% or a
mean of 71 grams of fat. The subjects who maintained weight
losses tended to consume less total fat and had a lower
percentage of calories coming from fat, but these
differences were not significant when examined by weight
category. When examined by gender, women consumed a higher

percentage of calories from fat (35.5%) than did men (30.8%).



93

The mean INQ-1000¢ for the follow-up subjects was 79 -
and ranged from 64 to 95. The mean MAR-6 was 75, ranging
from 46 to 97. The mean grams of dietary fiber consumed per
day was 10, ranging from 4 to 27. The mean number of
servings of fruits and vegetables per day for the total
study sample was 4.8, ranging from 1.3 to 10.7. Significant
differences were not found in consumption of fruit and
vegetables when examined by weight category.

Females consumed a higher percent of calories as fat
than males, and had lower fiber intakes and lower dietary
scores for nutrient density and nutrient adequacy.
Significant gender differences were not found in total grams
of fat or fruit and vegetable intake. Women consumed fewer
total calories per day than did men (p<.05). Although
significant differences were not found on a kcal/kg body
weight basis between men and women, women's mean values
tended to be less than men's. Probably more importantly,
differences were not found in caloric intakes between

maintainers and gainers.
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Table 4.4 Food and nutrient variables (mean + SD)
for maintainers, gainers, men and women.

Total

sample Maintainers Gainers Men Women

(n=29) (n=9) (n=20) (n=14) (n=15)
Variable
% Kcal Fat 3247 31+7 33+7 30+8 3545%
Fat (g) 71+19 67+15 73+20 74422 69+16
INQ-1000¢= 7949 80+9 7949 83+8 76+8%
MARe™ 75411 7649 75412 79410 72+11%*
Fiber (qg) 10+5 1247 10+4 12+6 8+3%
Fruit/Vege= 5+2 5+2 5+2 5+2 5+2
Kcal® 20954607 21124755 2088+550 24184678 17944+329*
Kcal/kg*® 2547 28+7 24+6 28+7 23+6

« Index of Nutritional Quality/1000 kcal diet averaged for
six nutrients.

= Mean Adequacy Ratio averaged for six nutrients.

© Average number of servings of fruits and vegetables per
day.

€ Total daily caloric intake, averaged for three days.

® Average total daily caloric intake per kilogram body
weight.

* Men vs women, Student's t-test, p<.05.
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Beverage consumption variables

The mean values for the study sample and by maintainer

or gainer are reported in Table 4.5. No significant

differences could be found when these variables were

examined by weight category. When examined by gender the

only difference found was in the mean number of alcoholic

drinks consumed per month, with men consuming significantly

more than women.

Table 4.5 Beverage consumption (mean + SD) for maintainers,
gainers, men and women.
Total
sample Maintainers Gainers Men Women
(n=29) (n=9) (n=20) (n=14) (n=15)
Beverage
Alcohol= 15+40 19+47 13+37 29+54 2+ 4%
Diet™ 51476 44+57 54+84 74499 29+34
Regular= 14423 17431 13+20 10+15 18+29
Coffee* 31+51 33+50 30+53 41+60 22+41

® Mean number of alcoholic drinks per month.

*» Mean number of diet beverages consumed per

* Mean number of regular sweetened beverages

month.

€ Mean number of cups of coffee consumed per

* Men vs women, Student's t-test, p<.05.

month.

consumed per

month.
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EBating Patterns
® breakfast eating (times per week)
® caloric distribution throughout the day (percent
of calories at breakfast, lunch, dinner and
snacks)
* number of eating occasions per day

The means for the eating pattern variables are reported
in Table 4.6, for the total sample and by weight category.
For all subjects, the mean reported frequency of breakfast
eating was six times a week; a significant difference was
not found by weight category. A significant difference was
also not found between the percentage of calories consumed
as dinner and as snacks between maintainers and gainers,
although gainers tended to eat more at dinner (p<.10) and
maintainers tended to consume more calories as snacks
(p<.10). When snack calories were divided as either
afternoon snacks or evening snacks, again no significant
differences were observed. When snacks and meals were
grouped as total afternoon calories and total evening
calories, still no significant differences were found,
either between maintainers and gainers or by gender.

The mean number of eating occasions per day for the
study sample was 4.4 and ranged from 2.7 to 7.0. There were
no significant differences found in mean number of eating
occasions when examined by gender or by weight category.

When categorized by gender, significant differences were not
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found in caloric distribution by breakfast, dinner or
snacks.

Table 4.6 Eating patterns (Mean + SD) for maintainers,
gainers, men and women.

Total
Sample Maintainers Gainers Men Women
(n=29) (n=9) (n=20) (n=14) (n=15)

Variable

Break* 5.6+ 2.4 6.0+ 2.0 5.4+ 2.0 5.9+ 2.0 5.3+ 2.7

Break%® 15.9+ 7.3 16.0+ 5.4 15.8+ 8.2 17.8+ 8.1 14.1+ 6.2

Lunch%® 25.5+#12.9 24.8+ 8.5 25.8414.7 19.6+13.0 31.0+10.5%%

Dinner%® 38.3+15.6 33.2+13.5 40.6+16.2 40.5+416.2 36.2+15.2

Snacks%*® 20.2+15.1 25.7+4#16.1 17.8+14.4 22.1+18.2 18.5+412.0

Afternoon

Snacks%® 5.446.0 6.3+6.1 5.0+46.1 4.745.9 6.0+6.4

Evening

Snacks%® 11.747.0 15.4+19.7 10.1410.3 15.1+17.3 8.5+8.9

Eating

Occ™ 4.441.1 4.8+41.1 4.3+1.0 4.5+ 1.2 4.4+ 1.0

® Average times breakfast eaten per week
® Percent of daily calories consumed at breakfast
< Percent of dally calories consumed at lunch

@ Percent of daily calories consumed at dinner

® Percent of daily calories consumed as all snacks combined

* Percent of daily calories consumed as afternoon snacks

¥ Percent of daily calories consumed as evening snacks
Average number of eating occasions per day

** Men vs women, Student's t-test, p<.0l.
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Behavioral variables
% frequency of counting calories
* frequency of recording foods eaten
Only one subject reported recording foods consumed.
Therefore, this subject was grouped with the subjects who
reported counting calories (n=20) and analyses were run with
all subjects together (n=21). The mean frequency of calorie
counting and food recording was 6.7 + 12.2 times per month,
with a range from zero to 30 times per month. No significant
differences were found between maintainers and gainers nor
differences by gender (Table 4.7).

Table 4.7 Average times per month (Mean + SD) for counting
calories (n=20) or recording foods (n=1).

Recorded Food/Calories

(times/mo)
Total sample (n=29) 6.7412.2
Maintainers (n=9) 10.9+14.0
Gainers (n=20) 4.8+11.0
Males (n=14) 8.6+414.1

Females (n=15) 4.9410.3
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Physical activity variables

The means for the physical activity variables are
reported in Table 4.8, for the total sample and by weight
category.

Table 4.8 Physical activity variables (mean + SD) for
maintainers, gainers, men and women.

Total

sample Maintainers Gainers Men Women

(n=29) (n=9) (n=20) (n=14) (n=15)
Variable
Physmin= 191+143 264+201 158496 2374170 148199
PAchanges®™ 2.0+1.3 1.9+1.5 2.0+1.5 2.141.5 1.9#1.2
SleepHrse 7.14#0.9 6.9+0.8 7.2+0.9 6.9+0.8 7.3+0.9

« Mean number of minutes spent in physical activity per
week.

= Mean number of changes made in physical activity.

@ Mean number of hours spent sleeping per night.

The mean number of minutes spent in leisure-time
physical activity per week for the total sample group was
191 + 143; ranging from 5 to 695 minutes per week. An
outlier for this variable accounting for 13% of the total
minutes of physical activity per week can be seen on the

scatterplot in Appendix P. The difference between
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maintainers and gainers in minutes spent in physical
activity was not significant, although the mean value was
higher for maintainers. The difference in minutes of
physical activity between men and women approached
significance (p<.10) with men exercising more per week than
women. The average number of minutes for men (n=14) was 237
+ 170 and for women, 148 + 99 minutes (Student's t-test,
p<.10).

No relationship was found between pattern of exercise
(time of week or season of exercise) and weight category by
Chi-square analysis (X2 =.,56; pé.91). Exercise pattern also
did not differ by gender. When the time of day of exercise
was categorized as morning or evening and by before a meal
or after a meal, again no relationships were found either by
weight category or by gender.

The number of changes in routine physical activity made
during, or since completing, the MSU Weight Control Program
was not significantly correlated with relative weight change
(xr=.03). Five subjects indicated they had made po changes in
physical activity. The number of hours spent sleeping in a
typical weekday was compared by weight category as shown in
Table 4.8. The majority of those who maintained weight
losses (78%) slept from 4 to 7 hours per night while 45% of
those who regained weight losses slept more than 7 hours per

night (X? = 0.73; p=.39).
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Table 4.9 Percentage of maintainers and gainers by sleep
categories.

Hours of sleep

4.0-7.0 7.1-9.0
(n=18) (n=11)
Maintainer 78% 22%
(n=9)
Gainer 55% 45%
(n=20)

X2 = 0.73; p=.39.

In addition, the number of hours spent sleeping was
compared to total grams of fat and the percentage of
calories coming from fat in the diet. A significant
relationship could not be found between total grams of fat
and the number of hours spent sleeping, but the correlation
between the percentage of calories coming from fat and the
hours spent sleeping (r=.37, p<.05) indicated that as hours
spent sleeping increased, the percentage of calories coming
from fat also increased.

The number of hours spent relaxing in a typical weekday
was also compared to weight category, and there was no
significant difference (p<.23). However, there appeared to
be a trend towards increasing hours spent relaxing in the

gainers. The hours spent in light and moderate activity were
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negatively correlated with relative weight change (r=-.19
and r=-.23, respectively; p=.40, p=.34 respectively).
Therefore there was a trend for decreased weight regain with
increasing hours of light or moderate activity. No
significant differences or trends were observed for hours
spent sleeping, relaxing, in light activity or in moderate
activity on a typical weekend day when compared to weight

category.

Subjects' body shape classification; ‘'at risk'(>1.0 for

men and >0.8 for women) or ‘not at risk" by Waist/Hip

ratio

There were six subjects who fell into the 'at risk'
category, the remaining 23 subjects were 'not at risk'. Chi-
square analysis revealed that there was not a significant
difference between weight maintenance and gain for this
variable. However, eight of the nine subjects (89%) who
maintained their weight losses fell into the 'not at risk'
category, meaning they did not have abdominal obesity. Of
those who regained weight losses, 5 out of 20 (25%) had an
abdominal pattern of fat distribution. When examined by
gender, two men fell into the 'at risk' category (14%)
compared to 12 (86%) who were 'not at risk'. Four women

(27%) were ‘'at risk' and 11 women (73%) were 'not at risk'.
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Table 4.10 Percentage of maintainers and gainers by
waist/hip ratio.

Waist/hip ratio Maintainer Gainer
(n=9) (n=20)

At riske 11% (1) 25% (5)

(n=6)

Not at risk® 89% (8) 75% (15)

(n=23

« Waist/hip ratio >0.8 for women and >1.0 for men
®» Walst/hip ratios falling below the above cut-offs

X2 =,.73; p=.40.
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Correlation matrices
Demographic variables There were no significant

correlations found between demographic variables and
relative weight change (Table 4.11). However, a trend was
observed for less weight regain with both increased age and

increased years of school (p<.10 for both).

Table 4.11 Correlation matrix of demographic variables
with relative weight change (n=29).

1 2 3
1) Wt Change= 1.00
3) Education= -.28 -.22 1.00

« Relative welght change
® Age of subject at follow-up

< Average number of years of school

Weight history and social support variables(Table 4.12)
The older the age of onset of overweight, the less weight

was regained (r=-.41, p<.05). In examining weight loss
attempts and relative weight change (r=.79, p<.001) there
was one subject with an extremely high value (100) that

appeared to be an outlier. The total number of weight loss
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attempts for the group was 276: the subject who reported 100
weight loss attempts accounted for 36% of the total
reported. (See scatter-plot in Appendix Q). For this reason
the outlier was excluded from the analysis and a significant
difference was no longer observed (r=.29, p<.34). The
correlation coefficient with the outlier excluded was used
for further analyses. As the number of welght cycles or
rebounds after weight loss increased, the amount of weight
regained also increased (r=.55, p<.01).

The final non-modifiable variable examined was
percelived social support. A significant association was not
found between summated perceived social support score and
relative weight change (r=-.14, p=.24). Unfortunately there
were not sufficient questions to examine potential
relationships for types of soclial support in greater detail

such as familial versus worksite social support constructs.
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Table 4.12 Correlation matrix of weight history and social
support variables with relative weight change
(n=29).

1) Wt Change= 1.00

2) Ageovwt™ -.41* 1.00

3) Lossatte .29 -.25 1.00

4) Wtcycle< .55%% - 25 «S4%% 1.00

5) Programs® -,37 .46%% - 24 -.22 1.00

6) Socsup* -.04 -.18 -.15 -.18 -.29 1.00

« Relative weight change
®» Age first became overweight

© Number of weight loss attempts, n=28 after outlier of 100
attempts was excluded from analysis

€ Number of times weight gained and lost
® Number of weight control programs completed
¢ Mean perceived social support score

* - ,05; Pearson correlation coefficient
** - _01; Pearson correlation coefficient
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Nutrient intake variables (Table 4.13) Both the
percentage of calories coming from fat and the total grams
of fat were positively correlated with relative weight
change (r=.18, NS and r=.40, p<.05 respectively), meaning
that as fat intake increased weight was gained. Neither the
INQ-1000¢ nor the MARq or the mean grams of dietary fiber
consumed per day was related to weight outcome. Although a
significant difference was not found between mean number of
fruit and vegetable servings and weight change (r=-.21,
p=.14), fruit and vegetable consumption was inversely
related to percentage of calories coming from fat; r=-.56
(p<.001) as well as positively correlated to dietary
nutrient density (INQ-1000s; r=.50, p<.01).

Beverage varjables (Table 4.14) The greater the number
of diet beverages consumed, the greater relative weight
change (r=.62, p<.0l1). That is, more weight was gained. No
significant relationships were found for alcohol, regular
sweetened beverage or coffee intake. Due to the standard
deviations larger than mean values for these variables,
scatter-plots of these variables were done. An outlier was
present in the data for diet beverage consumption
(Appendix R), and the correlation of relative weight change
and diet beverage consumption was recalculated after removal
of the outlier. The association was no longer significant

(r=,01).
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Table 4.13 Correlation matrix of dletary variables with
relative weight change (n=29).
1 2 3 4 5 6 7 8 9
1) Wt Chg= 1.00
2) % Fat .18 1.00
3) Fat g .40% _.51*%x 1,00
4) INQe™ .03 -.42* -.,21 1.00
5) MARe*= .02 -.54%% 10 .77%%*%*]1_.00
6) Fiber® -.17 -.54%** -,09 .20 .37 1.00
7) Ft/Veg®™ -.21 -.56%***% - _38% _,50*% _55%% _04 1.00
8) Tot/Kcal .17 -.42% .49%% 11 .54%% 60 .03 1.00
9) Kcal/kg -.17 -.49** .21 -.04 -41* ,41% 28
.73%%x%1.00

Relative weight change

Index of Nutritional Quality, a nutrient density score
Mean adequacy ratio-a dietary quality score
Mean grams of dietary fiber consumed per day

Mean servings of fruits and vegetables per day

* p< .05; Pearson correlation coefficient
*%* p< .01; Pearson correlation coefficient
*2%* p< .001; Pearson correlation coefficient
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Table 4.14 Correlation matrix of beverage variables with

relative weight change (n=29).

1 2 3 4 5
1) Wt Change*= 1.00
2) Alcohol® -.26 1.00
3) Diet= .01 -.14 1.00
4) Regular® -.17 .18 -.23 1.00
5) Coffee= .01 .11 -.32 -.01 1.00

® Relative weight change

®» Mean number of alcoholic drinks per month

© Mean number of diet beverages consumed per month, n=28

with

outlier consuming 360 drinks/mo excluded from analyses

4 Mean number of regular sweetened beverages consumed per

month

® Mean number of cups of coffee consumed per month
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Eating pattern varjables (Table 4.15) A significant
relationship was not found between the frequency of eating
breakfast and relative weight change (r=-.15, p=.34). A
significant relationship was also not found between the mean
number of eating occasions per day and relative weight
change (r=-.14, p=.24). There were no significant
associations observed between caloric distribution variables
for meals and relative weight change. However, all of the
snack variables were negatively correlated with relative
weight change, meaning that the more calories consumed as

snacks, less weight was regained.
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Table 4.15 Correlation matrix of eating pattern variables
with relative weight change (n=29).

1) wt Chg= 1.00

2) Breaks%™ -.15 1.00

3) Lunch%® .23 -.27 1.00

4) Din%® .12 -.07 -.39 1.00

S) Snack%® -.24 -.16 -.32 -.64%*** 1.00

6) Aft -.17 .00 -.19 -.31 .47%% 1,00
Snacks®
Snacks®

8) EBating -.14 -.01 .02 -.38 .38 .58%%xx _,04 1.00
Occasionse

« Relative weight change

b pPercentage of calories consumed at breakfast, 1lunch,
dinner, all snacks, afternoon snacks or evening snacks

= Number of eating occasions

*%% - ,001; Pearson correlation coefficient
*% - _,01; Pearson correlation coefficient
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Behavioral and activity variables (Table 4.16) The
self-reported frequency of counting calories was not
significantly related to relative weight change
(r=.22, p=.12). In spite of the outlier in minutes of
physical activity per week discussed earlier, there appeared
to be a trend toward decreased weight regain with increased
minutes of physical activity (r=-.34, p<.10).

Table 4.16 Correlation matrix of behavioral and activity
variables with relative weight change (n=29).

1 2 3 4
1) Wt Change*= 1.00
2) Count®™ -.22 1.00
3) Physmin®© -.34 .40% 1.00
4) Sleep* .24 -.26 -.18 1.00

“ Relative weight change

® Frequency of counting calories or recording foods eaten
< Minutes per week of physical activity

@ Hours per day spent sleeping

* - ,05; Pearson correlation coefficient
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Program Variables

Adherence to program goals

There was not a significant association found
(r=-.09, p=.31) in the sample of 29 subjects for percent
adherence to program goals (as measured by weekly weight
loss according to the amount stated in each subject's
contract) and relative weight change. However, when
comparing adherence to program goals and attendance by
gender, it was discovered that the men had significantly
greater adherence to program goals and attendance than the
women (p<.05).

Program leader

No significant relationship could be found between
program leader and weight category (maintainer or gainer) by
Chi-square analysis (Table 4.17). However, while Leader #1
had 55% (n=16) of the total subjects participating in
classes, he had 78% of those who maintained weight losses
(n=7). In other words, 44% of the participants in classes
led by Leader #1 maintained weight losses, compared to 29%
(n=2) of those in classes led by Leader #2 and 0% in classes

led by Leader #3.
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Table 4.17 Percentages of maintainers and gainers by
program leader

Leader #1 Leader #2 Leader #3
Maintainers 78% 22% 0%
(n=9)
Galners 45% 25% 30%
(n=20)

X2 =3.9, p=.14.

Food record completion

The number of times a subject was contacted for the
return of the three-day dietary record was significantly
related to relative weight change (r=.37, p<.05). Therefore,
as number of times of contact to obtain a dietary record

increased, the amount of weight regained also increased.

Regression Analyses

When demographic and weight history variables were
entered into the regression equation, only weight cycling
was significant; regardless of the method used (forced
entry, forward selection, backward selection or stepwise

selection). See Table 4.18.
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Table 4.18 Stepwise prediction of change in relative weight
from weight history and demographic variables
(n=29).

Step b R R? Adj. R o}

1 Weight cycling .36 .55 .30 .27 .004

Regression equation: ¥=.36xa + 9.5 (constant).

When lifestyle variables were entered into the
regression equation, in stepwise fashion, total grams of fat
consumed per day was the only independent variable that met
criteria (p<.05) to enter the equation (Table 4.19). When
all variables (demographic, weight history and lifestyle
variables) were entered into the regression equation
together, weight cycling was entered first into the equation

regardless of the method used.

Table 4.19 Stepwise prediction of change in relative weight
from lifestyle variables (n=29).

Step b R R? Adj. R P

1 Fat (grams) .30 .40 <17 .13 .03

Regression equation: Y¥=.30x. + -3.5 (constant)
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When variables were selected for the regression
eguation based on the correlations seen with relative weight
change, the following variables were entered: weight
cycling, age of onset of overweight, grams of fat consumed
per day and minutes spent in physical activity. Because of
the small sample size (n=29), the two of these variables
that were the best predictors of relative weight change were
selected for the final regression equation. As was the case
using all other methods of regression analyses, weight
cycling and total grams of fat consumed proved to be the
best predictors (Table 4.20) Together, these variables

accounted for 30% of the variance in relative weight change.

Table 4.20 Prediction of change in relative weight from all
variables combined (n=29)

.

Variable b R R? Adj. R p
Fat (grams) .15 .40 .17 .13 .03
Weight cycling .34 .62 .39 .30 .01

Regression equation: ¥Y=.15x1 + .34x2 - 2.07 (constant)



DISCUSSION

I. Hypothesis 1.

Ho Participants at all sites and all follow-up times of
Michigan State University's Healthy U Worksite Weight
Control Programs will gain weight from post-treatment to
follow-up.

Healthy U weight control participants gained weight
from post-treatment to follow-up. This was true for both the
objectively measured subjects and the self-reports, as well
as for men and women. Sixty-nine percent of the total
objectively measured group regained their lost weight, 64%
of the self-reports, 64% of the men and 73% of the women.
Findings in the literature support this finding (Hovell et
al., 1988, Perri et al., 1988, Kramer et al., 1989),
although 64% is a slightly lower than average rate of
recidivism. The sixty-nine percent value for weight regain
in this group is similar to that in a study by Forster et
al. (1988) who reported a value of 75% weight regain one
year following a worksite weight control program. Stunkard
and colleagues in 1989 reported that 73% of their subjects
in a worksite weight control program had regained weight
losses after one year. Therefore, this study was not unique
when the total percentage of subjects regaining weight was

examined.

117
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This study was unique, however, in that weight regain
did pot increase with increasing time. Weight regain was as
high after only six months since post-treatment as it was
after nearly four years (42 months). This finding is
contradictory to other reports in the literature (Stunkard
et al., 1989; Perri et al., 1984). Stunkard reported a
maintenance rate in subjects of 54% at six months, 51% at
eight months and only 27% after one year. The failure to
find increasing weight regain with increasing length of
follow-up might be due to the small sample size, to
obtaining only half of the actual participants at each time
period and to specific characteristics of certain groups.
For example, the time period of six months follow-up
contained the subjects with high rates of weight cycling,
for whom weight loss and weight regain is the usual pattern.
Unfortunately, due to the sample size and only 50% response
rate for objectively measured subjects, it was not possible
to £ind differences between sites and times that might have
better explained the pattern of weight regain in these
subjects.

In examining the data for the total sample, men, women
and gainers, it was found that for each of these groups the
mean follow-up relative weight was actually higher than the
initial weight (pre-treatment). The only group for which
this was not the case was the group who self-reported their

follow-up weights. Although it might appear that the group
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of self-reports had done better as a whole at weight
maintenance, this was probably not the case. Studies have
shown that persons who self-report their weight tend to
under-report by about five pounds (Forster et al., 1988,
Wing et al., 1979). Rowland (1990) reported that errors in
self-reporting weight were directly related to a person's
overweight status, with bias and unreliability directly
increasing with the magnitude of overweight. Therefore, the
self-reported weights in this study are likely not an
accurate representation of the actual weights of these
subjects. Most likely the self-reported group did not have
better success than did the objectively measured subjects.
II. Hypothesis 2.

Ho The prediction of weight change at follow-up from
a) demographic and weight history variables can be improved
by the addition of b) selected lifestyle variables.
Remoaraphic varjables

Surprisingly, none of the demographic variables (age,
gender or education) were significantly correlated with
relative weight change. This is contradictory to several
studies in the literature (Foreyt et al., 1982; Stuart,
1980; Kahn et al., 1991; and Kahn and Williamson, 1990).
However, the present study was unique in the proportion of
men and women involved. Almost half (45%) of the total
participants in these weight control programs were men,

which differs from most weight control intervention programs
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which involve a greater percentage of women (Foreyt et al.,
1982). In addition to the high percentage of men
participating in the MSU programs, a similar high percentage
of men participated in the follow-up study (n=14, 48%). The
high percentage of male participants and subjects might be
partly explained by the fact that it was a university
program composed of faculty and staff of Michigan State;
with the faculty being primarily males. There was not a
significant difference in the number of males and females in
each weight category at follow-up, maintainers or gainers.
This finding is somewhat contradictory to the literature
which reports that men tend to fare better at weight
maintenance (Foreyt et al., 1982, Stuart, 1980).

Years of education was significantly different between
maintainers and gainers, with maintainers averaging 16 years
of school (a college graduate) and gainers averaging 14
years (not a college graduate). This finding is consistent
with reports that less educated people tend to have greater
weight gain than those with more education when weight
changes are examined over a period of years, not necessarily
following a weight control program. Kahn and colleagues
(1991) reported that women with only a 12th grade education
had significantly greater weight gain over a 10 year
interval than women who had gone beyond the 12th grade. Kahn

and Williamson (1990) reported that for men, the mean
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10-year increase in Body Mass Index was greater for men with
12 years or less of education than it was for men who
studied beyond the 12th grade.
Weight history and social support variables.

These variables have been termed "non-modifiable" and
were not the main focus of thlis research, because, as with
the demographic variables, they are not alterable with
treatment. Consistent with most literature in the fleld,
several of the weight history variables in this study were
significantly related to relative weight change and differed
between maintainers and gainers. Gainers were younger when
they became overweight, had more weight loss attempts in the
last five year period and weight cycled more frequently in
the last five years than did maintainers. Similar f£indings
were reported by Colditz and colleagues (1990) who found
that prior weight changes were stronger predictors of recent
weight gain than other factors measured, such as intake
patterns of speclific nutrients. Holberg and colleagues
(1984) reported that maintainers in their study had a
history of few dieting attempts and were adults at the time
they became overweight.

Perhaps the most important finding from weight history
variables was the association between the number of weight
cycles in the last five years and relative weight change.
Weight cycling was the best predictor of relative weight

change and was the most highly correlated with relative
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weight change of any of the variables measured, including
both demographic and lifestyle variables. Weight cycling was
the most significant variable in the weight maintenance
equation. Unfortunately it is a non-modifiable variable, at
least for the subjects in the present study. Weight cycling
has been reported to have adverse psychological effects
(Garner et al., 1985; Stunkard and Wadden, 1990), such as
self-reproach and humiliation for repeated bouts of weight
loss and the inability to keep off the weight. Weight
cycling has also been demonstrated to have adverse
physiological effects both on health in general and on the
ability to maintain future weight losses. Blackburn and
colleagues (1989) reported that repeated dieting may lead to
a metabolic slowdown making the body more efficient at fat
metabolism and storage over time. Although increased
metabolic efficiency has been disputed by other researchers
(Gray et al., 1988; de Groot et al., 1990), in the study by
Blackburn et al. a decrease in weight loss velocity occurred
after repeated efforts to diet over a nine year period.

With respect to general health risks, Lissner and
colleagues (1991) reported that fluctuations in body weight
may have negative health consequences, over and above the
negative health consequences associated with obesity alone.
Using 32-year follow-up data from the Framingham Heart Study
the degree of variability of body weight was compared to

total mortality, mortality from coronary heart disease, and
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morbidity due to coronary heart disease and cancer. It was
found that subjects with highly variable body weights had
increased total mortality, mortality from coronary heart
disease and morbidity due to coronary heart disease. This
was true for both men and women and after controlling for
obesity and five other indicators of cardiovascular risk.
The relative risks were higher in subjects whose weight
varied substantially, as compared to those whose weight was
relatively stable, with odds ratios ranging from 1.27 to
1.93. It was suggested that it might be healthier to be a
stable overweight person than to be a person whose weight
varies substantially over time.
Food and Nutrient Variables

Only one of the food and nutrient intake variables,
total grams of fat, was significantly related to the outcome
variable, relative weight change, but there were trends in
other measures of nutrient intake which were worth noting.

The mean percentage of daily calories coming from fat
in this study was about 33%. This value is less than the
reported national average for fat consumption, which ranges
from 37% to 40% of total calories (Read et al., 1990, Block
et al., 1988, Stephen and Wald, 1990). The lower than
average value for fat intake might be explained by the fact
that the subjects in this study were being followed-up after
a program in which determining fat content of foods and

cutting back on fat intake was emphasized. Therefore, these
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people were "fat-conscious", and probably more aware of the
fat intake in their diets than the general public. In spite
of this, the 33% of calories coming from fat is still higher
than the recommendations for usual intake; such as the
recommendation by the American Heart Association that
individuals consume less than 30% of energy intake as fat.
So the majority of these individuals, while reporting less
fat than the national averages, still had higher intakes
than recommended.

Although the percentage of calories coming from fat was
hypothesized to be a factor in weight maintenance, it is not
too surprising that the total grams of fat, and not the
percentage of calories coming from fat, was the significant
predictor. This is likely because the percentage of fat is
contingent upon total calories; the more total calories
consumed, the lower the percentage will be coming from fat,
unless fat intake increases at the same rate. Total grams of
fat do not reflect the impact of total calories. In other
words, those individuals with higher total grams of fat may
also have had higher total calorie intake from other
sources. Therefore the fat intake would not have been
reflected in the percentage of calories coming from fat.
This was evident in the present study because the total
caloric intake was significantly related to total grams of
fat; with higher caloric intake there was a higher fat

intake. The opposite was true for the percentage of calories
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coming from fat; as total caloric intake increased,
percentage of calories coming from fat decreased
significantly.

Although there is little literature pertaining to fat
intake and maintenance of weight loss, the assoclation
between total fat intake and relative weight change can be
compared to reports in the literature on welght loss
programs. In these shortterm studies persons consuming low-
fat diets lost more weight than those consuming more fat
(Kendall et al.,1991). In the Kendall study, subjects
consuming a low-fat diet lost twice the amount of weight in
11 weeks as subjects consuming a control diet. Therefore,
low fat intake has been associated with weight loss, and the
present study provides evidence that fat intake may also be
associated with maintenance of weight loss.

None of the nutrient intake variables other than fat
were significantly related to relative weight change.
However, the mean values and correlation coefficients for
several of the nutrient variables were in the predicted
directions. For example, although percentage of calories
coming from fat was not a significant association, it was
observed that as the percentage of calories increased weight
regain also increased. In addition, as dietary fiber and
fruit and vegetable intakes increased there was a negative
correlation with relative weight change; less weight was

regained. Possibly with a larger sample some of the observed
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trends would have reached significance statistically. Total
grams of fat consumed and dietary nutrient density measured
by the INQ and MAR scores were significantly inversely
correlated. These findings are consistent with those showing
an improvement in vitamin and mineral status when the fat
content of the diet is reduced (Dougherty et al., 1988;
Gorbach et al., 1990; Schectman et al., 1990). Therefore,
while the findings of this study were consistent with
literature that decreasing the fat content of the diet is
related to improved nutrient density and nutrient adequacy
scores, this study did not demonstrate clearly that subjects
who had diets higher in nutrient density or guality had
better success at maintaining weight losses, than those who
did not.

It should also be noted that increasing fruit and
vegetable intake, while not significantly related to
relative weight change, was significantly related to reduced
percentage of calories coming from fat, total grams of fat,
and improved nutrient density and nutrient adequacy. These
associations are important, because it appears that
increasing fruit and vegetable intake has a beneficial
effect on other dietary components. The association between
fruit and vegetable intake and percentage of calories from
fat is especially important, because increasing consumption

of fruit and vegetables can be encouraged as a positive
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modifiable step in lowering the fat content of a diet and
subsequently aiding in weight control.

This finding of reduced fat intake with increased fruit
and vegetable intake conflicts with research by Patterson
and colleagues (1990), however, who examined fruit and
vegetable intake in the U.S. diet. They reported that as
servings of frulits and vegetables increased, total caloric
intake and fat intake increased as well, although the
percentage of calories coming from fat remained constant.
This finding likely was explained by the addition of fats
and oils to the most frequently consumed vegetables,
potatoes and salads.

The association between fruit and vegetable intake and
INQ-10004 and MARe is not surprising considering the six
nutrients (vitamin A, vitamin C, vitamin B-6, calcium, iron
and fiber) used for these dietary scores. Fruits and
vegetables are sources of most of these nutrients.
Consumption of fruits and vegetables could be expected to
positively impact the dietary scores, even though the scores
were truncated at 100 to remove the impact of any specific
nutrient which may be consumed in high gquantities.

Beverage variables

Beverages, especially alcohol, have been reported in
the literature to impact a person's diet by either
increasing the total energy intake or by decreasing the

nutrient density of the diet. It appeared that the later was
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the case in the present study. None of the beverage
variables examined (alcohol, diet beverages, regular
sweetened beverages and coffee) were significantly related
to the outcome variable, relative weight change. Although
there is little literature on beverage intake and weight
maintenance, Teufel and Dufour (1990) reported that
significantly higher energy intakes in obese subjects could
be attributed to their greater consumption of alcoholic and
non-alcoholic beverages.

As consistent with other literature, however, it was
found in the present study that as alcohol intake increased,
the trend was for the nutrient density of the diet to
decrease slightly although not significantly. Windham and
colleagues (1983) reported similar £indings, and found that
people consuming alcohol had significantly lower nutrient
densities than those persons not consuming alcohol. In
the present study, alcohol appeared to displace rather than
supplement energy intake. Although less weight was gained
with increasing alcohol consumption, the quality of the diet
as measured by the INQ-10004 declined as well. Based on
scatterplots for alcohol consumption, it was evident that
there were a few subjects who were heavier drinkers, for
whom the alcohol displacement theory may apply. The majority
of the subjects, however, were light drinkers and alcohol
probably was not a major factor in their weight maintenance

or regain.
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Coffee intake was fairly consistent throughout
maintainers, gainers, men and women, with a mean for the
combined group of about 31 cups of coffee per month, or one
cup per day. Coffee consumption did not appear to be related
to weight maintenance in these subjects, nor has it been
reported in the literature to have an effect.

Diet beverage intake had no association with relative
weight change, after removal of an outlier who consumed 360
diet beverages per month and who also had the highest number
of weight loss attempts as well as the greatest overall
relative weight change. Although exclusion of this subject
negated the relationship of diet beverages to weight change
in this study, there is recent literature to support that
increased diet beverage consumption is found in subjects who
relapse from weight losses. Kayman and colleagues (1990)
reported that relapsers in their study drank significantly
more diet beverages than did control subjects and that this
finding merited further study. Therefore, while there was a
single subject in the present study who backed the finding
of Kayman, and this subject was excluded, the potential
importance of the relationship should not be dismissed. It
might be explained in part by perception of diet beverages
as a "weight control aid". Those people consistently trying
to lose weight may be consuming more diet beverages as an
adjunct to this effort. However, those people who are

consistently attempting to lose weight, as discussed in the
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weight cycling section, may in fact be the people with the
least success at keeping off weight.
Eating pattern variables

The fallure to £ind a relationship between breakfast
consumption or percentage of calories consumed at breakfast
and weight status in this study contradicts work of others.
Fricker and colleagues (1990) and Bellisle (1988) found
heavier individuals ate less at breakfast than their non-
obese counter-parts. The results of the present study
indicate, however, that neither the reported times per week
breakfast was consumed or the percentage of calories
consumed at breakfast was predictive of relative weight
change.

There were interesting and contradictory findings in
distribution of calories consumed after breakfast. A large
percentage of calories was consumed at dinner and in the
evening (about half) by both maintainers and gainers. A
highly significant negative correlation between the
percentage of calories consumed at dinner and the percentage
of total snack calories and evening snack calories was
observed, indicating that subjects in the present study, if
eating a large dinner, were not snacking in the evening and
if eating a smaller dinner, snacked in the evening. This
contradicts a study by Schlundt and colleagues (1990) who

reported that dinner was followed by a snack 87% of the time
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in thelir subjects; in the present study dinner was followed
by a snack less than half of the time.

Gainers tended to consume a smaller percentage of
snacks as evening snacks than 4id maintainers. Although no
studies have specifically addressed weight maintenance and
caloric distribution from snacks, Brandon in his study
(1987) 4id report that obese individuals consumed the
majority of snacks in late evening, and the non-obese,
largely in the mid-afternoon.

In the present study, maintainers and gainers consumed
equivalent amounts of food late in the day, with gainers
consuming the majority of calories as meals while
maintainers consumed the majority as snack calories. No
literature was found to support this finding in relation to
welght maintenance. However, Dreon and colleagues (1988) did
compare overweight and normal weight individuals and found
no relation between body fatness and caloric distribution
throughout the day or number of meals and snacks consumed.
These authors suggested that homogenous dietary patterns of
their population might have negated significant
correlations. In the present study, homogeneity of dietary
patterns might be an explanation as well, because every
individual was faculty or staff of Michigan State
University, working during the day. For this group, the
daily pattern of intake was similar, probably due to work

schedules and food availability.
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Behavioral and Activity variables

The self-monitoring behavior of counting calorlies or
recording foods eaten appeared to be a beneficial activity.
Although not a significant relationship, the more a subject
counted calories or recorded foods eaten, the less weight
they tended to regain. In addition, maintaliners reported
counting calories or recording foods eaten about 11 times
per month compared to gainers who reported a five time per
month frequency of calorie counting or food recording
although this also was not a significant difference.

This trend is supported by literature in which the use
of self-monitoring techniques, such as food recording, was
reported to help people maintain weight losses (Schlundt et
al., 1988; Gormally and Rardin, 1981). It was particularly
interesting in the present study that the subjects who
reported counting calories often indicated that it was
specifically "fat" calories that they counted. This was
likely because the caloric density of fat, as compared to
that of carbohydrate and of protein, had been emphasized by
program leaders in the Michigan State weight control
program.

Minutes spent in physical activity proved to be
significantly associated with relative weight change. The
more minutes per week of activity, the less weight was
regained. This is consistent with nearly all the weight loss

and weight maintenance literature. Hill (1989), Pavlou
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(1989) and Van Dale (1989) each reported that aerobic
exercise aided in weight loss and maintenance of weight
loss. For the present study the specific variable measured
was the mean number of minutes spent in physical activity
per week. Therefore, this was more a measure of duration of
physical activity, or the amount of active time, than it was
a measure of the type of activity in which subjects
participated. Activities such as gardening, dancing, walking
and running all counted towards the total weekly minutes of
physical activity. From this present study it is concluded
that regardless of exercise intensity, physical activity
itself of sufficient duration is beneficial in weight
maintenance. This is consistent with findings of Holberg and
colleagues (1984) who reported that physical activity
participation of any type was a significant correlate of
weight loss maintenance in their subjects.

In addition to the minutes spent in physical activity
variable, there was a trend for increased weight regain with
hours of inactivity. Although time spent watching television
was not included as a separate variable in the present
study, the variable of "hours spent in inactivity" included
time spent sitting and time spent watching T.V. Dietz and
Gortmaker (1985) and Gortmaker et al., (1990) reported that
television viewing, a sitting activity, was associated with
both the onset of obesity and a decrease in the remission of

obesity. It was suggested that the effect was in decreased
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activity levels overall, which is consistent with trends
found in the present study.
Body shape classification

An interesting finding of this study was that five out
of six subjects with abdominal pattern of fat distribution
were gainers. It is not clear whether this suggests that
subjects who have an abdominal pattern of fat distribution
have more difficulty with weight maintenance than those who
do not.

The literature on fat distribution and weight loss is
contradictory. Some researchers report that fat distribution
can predict weight loss success (Wadden et al., 1988) and
other researchers report that fat distribution is not a
useful indicator of the ability to lose weight (Van Sant et
al., 1988; Lanska et al., 1985). Researchers do agree that
abdominal obesity is a health risk for cardiovascular
disease, stroke and diabetes (Blair et al., 1984; Haffner et
al., 1987; Larsson et al., 1984; Welin et al., 1987).

Rodin and colleagues (1990) examined whether or not
repeated cycles of weight gain and loss influenced fat
distribution toward a more abdominal pattern in
premenopausal women. They reported that waist/hip ratio was
significantly associated with a higher degree of weight
cycling, controlling for age and parity. Body Mass Index and
waist/hip ratio were significantly associated only in those

subjects who were weight cyclers. Because of the possibility
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of this association, it would have been helpful, for the
present study, to know if the "at risk" subjects in the
gainers group were at risk before they lost weight in the
process of completing the weight control program. I1f they
were not, and in fact acquired this abdominal pattern of fat
distribution in the process of regaining the weight they had
lost, then perhaps, as with weight cyclers, these subjects
would have been better off prior to the weight loss. By
losing weight and then regaining it abdominally, they may
have increased their health risks.
Broaram variables

Although adherence to program goals was not related to
success at weight loss maintenance in this study, Perri and
colleagues (1987) did report such an association in an
intervention program. It should be noted that the focus of
the MSU Healthy U worksite weight control program has
changed from one of weight loss to one of behavior
modification. As of June, 1990, participants no longer
contracted for specific amounts of weight they planned to
lose, but began contracting for behaviors that they planned
to change.

Although not significant, Program Leader #1 had more
maintainers than did the other two program leaders. This can
be partially explained by the fact that Program Leader #1
had more total classes and more total program participants

than did the other two. Group dynamics, the composition of
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each of the classes and leader characteristics probably
impacted outcome too. Foreyt and colleagues (1981) reported
that welght lost during treatment might by explained by
changes in specific eating behaviors caused by therapist
contact rather than by the effect of self-applied behavioral
techniques on eating. Certain people respond better and may
be more motivated by a certain leader style which can impact
attendance, adherence and weight loss during the program
(Kazdin, 1987).

Whether the effect of leader can be extended to weight
maintenance is difficult to assess, especially in the
present study where contact with the leaders was
discontinued after the program ended. Most of the subjects
who participated in the follow-up study expressed a desire
for continued leader contact, regardless of which leader had
led their program, indicating a feeling by the subjects that
the support of the leaders was beneficial to them.

Food record completion

The number of times participants were contacted before
they completed the three-day dietary records, a varliable
added during this study, proved to be significantly related
to relative weight change. The more times a subject was
called on the telephone to remind about completing his orx
her food record, the greater the amount of weight they had

regained. This £finding is interesting and merits further
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study, because there is no literature to date addressing
this concept.

Apparently the act of recording food eaten was very
difficult for some subjects, with the difficulty increasing
if the subject had regained weight. It was so difficult for
some subjects to self record intake, that the primary
investigator actually met with three subjects individually
on three different days to obtain 24-hour recalls of food
intake. This could be due to embarrassment at the prospect
of having someone else read what they have eaten, or it
could be that there is some sort of psychological barrier
with actually recording the food eaten. This assocliation is
very interesting and it might mean that, 1f persons are
encouraged to regularly record food intake during
maintenance efforts, they may become more focused on their
problems and it may benefit their efforts.
Limitations and Strengths.

There are some important limitations of this study that
should be considered when evaluating data and results.
First, the results obtained from this sample of Michigan
State University weight control program participants,
consisting of primarily faculty and staff, are generalizable
only to groups with similar characteristics. The most
obvious limitation, however, was the small size of the
sample, 29 subjects. This was less than half the number of

subjects that had been anticipated and made it difficult to
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interpret results with the numerous predictive factors in
the study.

In interpreting data with a small sample size, the
possibility exists of not identifying associations that
might be significant with a larger sample. For a given value
of the parameter being tested, the power of the test of the
hypotheses increases as the sample size increases (Glass and
Hopkins, 1984). This relates to the concept of statistical
significance versus practical significance. With a very
large sample size, even a trivial difference may be large
enough to be highly statistically significant. However, this
does not mean that the findings are of practical
significance.

Conversely, with a very small sample size, although
findings may not always reach statistical significance, this
does not automatically mean that the findings are not
worthwhile or useful. Therefore in this study all p-values
of <.10 were reported and trends observed were examined, in
addition to simply reporting variables that were of
statistical significance.

The use of three-day dietary records for obtaining food
intake data was both a limitation and a strength. It was a
limitation because many people were unwilling, for various
reasons, to record theilr food intake for three days. This
certainly was a factor in the reduced response rate.

However, for those subjects for whom three-day records were
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obtained, this information improved the food intake data
available. Obtaining three-day records made it possible to
obtain eating pattern information, such as caloric
distribution throughout the day, in addition to nutrient
intake information. The investigator is not aware of other
weight maintenance studies on which food records were
collected at follow-up measurement.

Another strength of this study was the attainment of
actual height, weight and waist/hip ratio measures, both for
subjects who came to the Nutrition Assessment Laboratory and
for those who were measured at the worksite. All
measurements and interviewing were done by the primary
investigator, eliminating the possibility of inter-observer
error and discrepancies in measurement technigque. Conducting
a pilot study provided time for evaluation of the procedures
involved in measurement and questionnaire administration,
and of the gquestionnaire itself.

Finally, a strength of this study was the benefit that
subjects obtained from their participation, both those in
the pilot and final studies. In addition to the dietary
feedback subjects received, the act of following-up was a
benefit to weight maintenance efforts. Subjects reflected on
what they were doing and how they were doing with their
weight control efforts. Many participants in the follow-up
study indicated that they enjoyed participating, and

perceived it as either a step towards "getting back on
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track" or a check for themselves to verify that they were in
fact "on the right track".
Rirections for Future Research

Due to the current information regarding health risks
of weight cycling (Goodrick and Foreyt, 1991; Wooley and
Garner, 1991) more research is needed in this areasa,
especially evaluating gender differences. It would also be
interesting to examine obese, non-weight cyclers, if they
exist, and whether these individuals are more likely to
maintain weight losses than obese weight cyclers.

It is necessary in future research to examine waist/hip
ratio information with pre, post and follow-up waist/hip
ratio values, as this would be more informative than a
single follow-up measurement. The relation of body fat
distribution to weight loss and weight maintenance is still
unclear.

Studies of the relation of modifiable lifestyle factors
to weight maintenance with many more subjects is needed in
the area of dietary intake, especially regarding diet
beverage consumption. More work could be done with regard to
meal and snack distribution and weight maintenance, perhaps
using a sample consisting of a large and diverse population
which would have many different eating patterns.

It would also be beneficial to examine work
environments and success at weight maintenance, an area

which was not addressed in the present study. Are the more



141
successful maintainers coming from more supportive
environments, both with regards to coworkers but also
considering the environment itself, such as space and
avalilable resources and time for exercise and availability
of low fat snacks?

Finally, additional information on the effect of
leadership and leadership quality would be useful in
distinguishing between different levels of success at weight
maintenance in programs that are similar in content but vary
by program leader. Very little exists in the literature on

impact of leader quality on weight loss and maintenance.



SUMMARY AND IMPLICATIONS

Factors contributing to weight maintenance success or
failure over one to three year periods were examined for
individuals who followed a six-month behaviorally oriented
weight intervention program offered by Michigan State
University's Healthy U Worksite Wellness Program. This study
provided evidence that there are lifestyle factors which can
improve an individual chances for successful weight
maintenance and that there are some specific differences
between individuals who maintain weight losses and those who
regain. Individuals who were classified as maintainers were
older when they became overweight, had fewer weight loss
attempts and weight cycles, were more physically active and
consumed less total fat than subjects who were classified as
gainers.

The focus of this research was to identify modifiable
variables, or those that might be altered by treatment,
which play a role in weight maintenance. Due to the primary
role that weight cycling plays in weight maintenance and the
recent reports on the negative consequences of weight
cycling (Goodrick and Foreyt, 1991; Wooley and Garner,
1991), weight cycling and the potential to enhance weight
cycling cannot be dismissed by health professionals in
weight control programs. Weight cycling, per se, is pot a

modifiable variable. The importance of weight cycling and
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its association with failure at weight maintenance should
lead to attempts to modify weight control intervention to
decrease the number of weight cycles individuals have.

For some people it may actually be appropriate to
counsel them not to diet or not to enter a weight loss
program. For these individuals the health risks associated
with welght cycling should be emphasized as well as the idea
that they may be healthier just maintaining a heavier
weight, if it is a weight at which they can remain stable.
It might be difficult to convince people that there are
actually benefits to remaining heavier, but it seems
important based on the available information. For those
individuals for caloric restriction may not be the answer,
reduced fat intake and physical activity should still be
encouraged, as long as their health permits.

For those individuals who have participated in many
weight control programs, the lifestyle variables take on the
most importance, because they are ones that people might be
able to change. Weight loss interventions should promote
regular physical activity and a low fat diet. This study
provides supportive evidence that reducing fat intake is a
step that should be encouraged in weight maintenance
efforts. Recommendations to increase fruit and vegetable
intake should be made with the caution not to increase fat
intake as an adjunct to potato and salad consumption.

Because weight cycling has such a negative impact on
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weight maintenance, regular exercise and low-fat diet should
be targeted to individuals who do not yet have a weight
history, specifically children and youth. If regular
physical activity and low-fat eating can be learned early,
children should come to adulthood with healthy behaviors
already a part of their lifestyles. The idea that
maintenance success seems to depend on a lifetime of
physical activity and a low-fat diet should be stressed,
rather than stressing that diet and exercise are important
for weight loss. Every weight control program should be
perceived by participants as the start of a healthier
lifestyle, rather than a 16-week weight loss regimen. When
programs are viewed for specific lengths of time only, this
implies that after that specific time period the program is
over. Our results show that this cannot be the mind-set, if

success at weight loss maintenance is to be achieved.



GLOSSARY



GLOSSARY

INITIAL WEIGHT: Weight at the time of entry into the weight
intervention program.

POST-TREATMENT WEIGHT: Weight measured at the end of the six
month weight intervention program.

REFERENCE WEIGHT: The midpoint of the range of weights for
height and gender using the 1983 data from the
Metropolitan Life Insurance Company

RELATIVE WEIGHT: Relative weights were calculated for each
subject at pre, post and follow-up as:
Actual weight/Reference weight x 100.

WEIGHT LOSS MAINTENANCE: Follow-up relative weight that is
within + 5% of post-treatment relative weight.

"I OSER": Subjects whose follow-up relative weights were »>35%
below post-program relative weights.

"MAINTAINER": Subjects whose follow-up relative weights were
within +5% of post-program relative weight.

"GAINER": Subjects whose follow-up relative weights were >5%
above post—-program relative weights.

WEIGHT HISTORY: Includes age of onset of overweight, number
of weight changes over time, number of weight loss
attempts, and number of weight programs in which
subject participated.

WEIGHT LOSS ATTEMPT: Self reported attempt to reduce body
weight by caloric restriction, increased activity,
program enrollment or other means.

WEIGHT CYCLE: A sel f-reported gain or loss of more than five
pounds (+ 5 1b).

WEIGHT PROGRAM: Any supervised program focusing on weight
loss for which a fee was required for participation,
either individual or in a group setting.

BREAKFAST: A meal before noon that contained at least one

food or beverage that had nutritive value. Coffee or
tea alone was not considered breakfast.
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CALORIC DISTRIBUTION: The percentage of calories consumed in
a 24 hour period at meals and as snacks, and
combinations of meals and snacks.

DIET QUALITY: Diet quality for this study was assessed using
two indices, the nutritional density of the diet and
the nutritional adequacy of the diet.

NUTRITIONAL DENSITY: Refers to the consumption of selected
nutrients, per 1000 kilocalories of a subjects’ daily
dietary intake. Nutritional density for this study was
assessed using the Index of Nutritional Quality C(INQ)
summated for six nutrients.

INDEX OF NUTRITIONAL QUALITY C(IN@): A nutrient density ratio

which can be used to compare actual nutrient density
per 1000 kcal of daily dietary intake to the
recommended nutrient density per 1000 kcal of dietary
intake based on age and sex specific Recommended
Dietary Allowances and Recommended Energy Intake.

NUTRITIONAL ADEQUACY: Refers to the intake of a nutrient as
compared to the RDA for that nutrient. Nutritional
adequacy for this study was assessed using the Mean
Adequacy Ratio (MAR) summated for six nutrients.

MEAN ADEQUACY RATIO (MAR): The average of selected Nutrient
Adequacy Ratios, calculated by dividing the
actual intake of a nutrient by that nutrients’ RDA and
multiplying by 100.

ACTIVITY: Includes a) an intentional exercise session, such
as aerobic dance or Jjogging; b) leisure-time
activities, such as gardening or bowling, and
c) activities of daily life, such as housework,
shopping, sleeping and fidgeting.

"AT RISK": A waist/hip ratio >0.8 for women and >1.0 for
men.

"NOT AT RISK": Waist/hip ratio values falling below the cut-
offs for "at risk".




APPENDICES



APPENDIX A



APPENDIX A

Example outline for weight control program

Session Number Topic
1 Physiology of weight loss
2 Identifying behavioral problems
3 Nutrition Education
4 Food Exchanges
5 Contracting for behavioral change
6 Social Support
7 Exerclise
8 Self-esteem and self-image
9 Behavior chains
10 Eating styles
11 Coping with problem situations
12 Sabotage
13 Preventing relapse
14 Eating out
15 Final Session
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B416 West Fee Hall (517) 353-3734
Michigan State University
East Lansing, MI

May 5, 1991

Dear Program Participant:

We would like you to participate In a study conducted by Gail Haus R.D., under the
supervision of Sharon Hoerr R.D., Ph.D. from the Department of Food Science and Human
Nutrition and Brian Mavis, Ph.D. of the Worksite Wellness Project. The purpose of this study is
to assess factors which may contribute to successful weight loss maintenance, and to evaluate
the long term results of participants in Healthy U Worksite Wellness weight control programs.

You have been identified as a subject because of your previous Interest and
participation in these programs. Any information gathered as part of this study is confidential.
All results will be reported as aggregate data and no individuals will be identified.

The study invoives a dietary analysis of a 3-day food record as well as the completion of
a survey questionnaire and physical measurements such as height and weight. We would like
to schedule an appointment with you at the Nutrition Assessment Laboratory on the MSU
campus. At that time you will receive a free dietary consuitation with a Registered Dietitian and
feedback on your dietary information (a $30 value) in appreciation for your participation. if you
are unable to visit the Nutrition Assessment Laboratory, all assessments can be made
confidentially at your place of work.

This study is important to the future of Healthy U’'s Worksite Wellness program, and in
the identification of possible factors that will assist other participants in achieving successful
maintenance of their weight loss. Your participation is vital to the success of our study.

Attached you will find a list of meeting dates and times. The purpose of these meetings
is to explain the study in detall and set up times for you to visit the nutrition assessment
laboratory. Several meetings have been arranged in an effort to accommodate your schedule.
Please attend the meeting at the time and/or location most convenient for you.

You will be contacted in the next week to check if you are able to attend one of these
meetings, as well as to answer any questions you may have about the study.

Thank-you for your assistance!!
Sincerely,
QGail J. Haus, R.D. Brian Mavis, Ph.D.
Home phone: 351-1771 Project Coordinator
Work phone: 355-3360 Worksite Weliness
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MEETING TIMES AND LOCATIONS

This is a 1list of the meetings
for the week of May 6-May 10, 1991.
meetings is to explain the study in
an additional appointment with each

Please attend any meeting that
You need only to attend one meeting

attend a meeting that is not in your building if the time is

that have been set up
The purpose of these
detail, and to arrange
of you.

is convenient for you.
and you are welcome to

more convenlent for you. The meetings should last about 45
minutes and you are welcome to bring your 1lunch.

I will be attempting to contact each of you this week

to make sure you are able to attend

one of these meetings.

If you are unable to attend any of the scheduled times, I
will be happy to meet with you individually to explain the

study.

I look forward to meeting with

each of youl!

MONDAY MAY 6

12:00 pm Room 103 Anthony Hall
TUESDAY MAY 7

4:00 pm Room 271 Plant and Soil

Science Building

WEDNESDAY MAY 8

12:00 pm Room 322 Chemistry Building
THURSDAY MAY 9

5:00 pm Room 322 Chemistry Building
FRIDAY MAY 10

12:00 pm Room 271 Plant and Soil
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MICHIGAN STATE UNIVERSITY

#FICE OF VICE PRESIDENT FOR RESEARCH
\ND DEAN OF THE GRADUATE SCHOOL

March 14, 1991 )

EAST LANSING ¢ MICHIGAN * 48824-1046

Gail Haus

Food Science and Human Nutrition
165 S. Anthony Hall

RE: FACTORS AFFECTING SUCCESS AT WEIGHT LOSS MAINTENANCE, IRB#91-094

Dear Ms. Haus:

1 am pleased to advise that because of the nature of the proposed research, it
was eligible for expedited review. This process has been completed, the rights

and welfare of the human subjects appear to be adequately protected, and your
project is therefore approved.

You are reminded that UCRIHS approval is valid for one calendar year. If you

p'-~ to continue this project beyond one year, please make provisions for
obtalning appropriate UCRIHS approval prior to March 6, 1992.

Any changes in procedures involving human subjects must be reviewed by the UCRIHS
prior to initiation of the change. UCRIHS must also be notified promptly of any

problems (unexpected side effects, complaints, etc.) involving human subjects
during the course of the work.

Thank you for bringing this project to our attention.

I1f we can be of any future
help, please do not hesitate to let us know.

Sincerely,

David E. Wright, Ph\ Chair
iversity Committee on Research
Involving Human Subjects (UCRIHS)

DEW/deo

ce: Dr. Sharon Hoerr
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‘ Food Science and
Human Nutrition

Mictw@an State University

East Lansing, Michigan 48824-1224

INFORMED CONSENT FORM

You are being asked to participate In a study beling
conducted by Gail Haus, RD and Sharon Hoerr, RD, PhD from the
Department of Food Science and Human Nutrition at Michigan State
University. The purpose of this study is to assess factors that
contribute to successful weight loss maintenance and to evaluate
the longterm results of participants in Healthy U Worksite
Wellness welght control programs. You and your responses to
questions in this study will not be identified in any way. All
results of the study will be reported as aggregate data and all
intformation collected Is strictly confidential and protected to
the extent provided under the law.

You will be completing a record of food intake for three
days and will then be asked to visit the Nutrition Assessment
Laboratory on the MSU campus to complete the remainder of the
assessments. Your visit to the laboratory will take a maximum of
one hour. The questionnaire you will complete at the laboratory
will assess your weight history, physical activity and social
support for welght control. Measurements will include heights,
welights and walst/hip rattos which are simple body circumterences
obtained using a tape measure. The Nutrition Assessment
Laboratory iIs a private setting and all measurements will be done
individually and confidentially. It you are unable to visit the
laboratory, measurements can be taken at your place of work where
a room will be reserved and a privacy screen used. In
appreciation for your participation in this study you will
receive a free dietary consultation with a Registered Dietitian
(a $30 value). This consultation iIs iIntended to cover general
dietary concepts, and specific medical problems will be referred
elsewhere.

It you decide to participate, you may refuse to answer any
questions and you are free to withdraw consent and discontinue
participation at any time. You Indicate your voluntary agreement
to participate by signing this consent form. If you would like a
copy of this consent form, one will be provided for you. If you

have any questlons regarding this study, you may call 351-1771.
THANK YOU!'!

DATE

Particlipant's signature

Investigator's signature

MSU'ss an Affirmative Actron, Equal Opportunity Institution
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THREE DAY FOOD RECORD

It is very important that food intake records be filled out
as accurately and completely as possible. To ensure the
accuracy of your dietary analysis, it is essential that you
list gall of the foods and beverages consumed for any meal or
snack. Along with each type of food, record the amount of
food, how it was prepared, and a complete description. For
example: one, large fried egg; one slice of whole wheat
bread; one tsp. corn oil margarine; one cup Cheerios.

Record the food eaten on two (2) nonconsecutive weekdays and
one (1) weekend day. Please record typical days of food
intake. If you are sick one day, or have a day of unusually
high intake, use the next day's intake, unless it is a
common occurrence for example, a big Sunday night dinner.

It is very important to recorxd where and when the food was
eaten. For example; at home, at a restaurant, in the car.
Carry your dally record with you and £ill out the record
after you have eaten. Memory is not perfect; if you forget
your record, jot down the information on a slip of paper or
even on a paper napkin and transfer the information to your
record as soon as possible.

*22]f you have questions, please give us a call at (517)
355-7701 (from 8am to Spm) or 351-1771 (after office hours).

DO _NOT FORGET TO RECORD:

soft drinks gravies nuts

butter sauces jams

margarine ketchup Jellies

chips dressings preserves
popcorn cream candy/gum

sugar relish alcoholic drinks
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HOW TO RECORD PORTION SIZES:
Record in ounces or cups:

beverages

potatoes, rice, noodles

fruits and vegetables (cooked, canned, sweetened,
unsweetened)

cereals (dry or cooked)

soups

casserole dishes

Jelly, jam

sugar, syrup

sauces, gravies

salad dressings

butter, margarine, mayonnaise

bread, rolls, crackers, coffee cake

raw fruits and vegetables

meat such as beef, chicken, pork, frankfurters, shellfish
snack items, nuts, candy

pie, cake

pizza

NOTE: You can measure the size of the glasses and bowls you
use at home with a standard measuring cup and use the same
amount each time you record your food intake.

standard Abbreviations:

Tablespoon--Tbsp.
Teaspoon--tsp.
Ounce--o0z.
Cup--c.
Slice--sl.

Eguivalent Measures:

3 teaspoons = 1 Tablespoon
16 Tablespoons = 1 cup

1 ounce = 2 Tablespoons

8 ounces = 1 cup

16 ounces = 1 pound
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RESCRIPTION OF MIXED DISHES:

For mixed dishes, such as stew, casseroles, etc., record the
total amount eaten. Please write any recipes for mixed
dishes in the back of this booklet. Indicate how much or

how many servings the total recipe makes.

For sandwiches, all ingredients should be recorded
separately. Example:

Ham Sandwich--

2 slices whole wheat bread
2 ounces ham, trimmed

1l leaf lettuce

1 tsp. mayonnaise

Meatloaf--(makes 6 servings)
1.5 pounds ground beef

3/4 c. quick cooking oats

1l eqgq

1l c. milk

1/4 c. chopped onion

1 Tbsp Worcestershire sauce
1 tsp salt

1/2 tsp dry mustard

1/4 tsp pepper
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SAMPLE PAGE

Remember to list each item on a separate line along with it
portion size.

Day:Tuesday

Date:November 28, 1989

Time What you ate and How much  Where you ate
8:00 a.m. 1/2 c. orange juice

1l c. oatmeal at home
1/2 c. whole milk

tsp. sugar

sweet roll

tsp butter

tsp. Jjelly

cup hot chocolate, mix

N

10:00 a.m. sweetened canned pear halves
Tbsp. liquid at office
vanilla wafers

c. whole milk

- a8 NN

sl. white bread

sl. bologna

tsp butter at office
apple 3" diameter

gingersnaps (homemade)

c. whole milk

12:30 p.m.

NN

5:30 p.m. 2 fried pork chops (3"long, 1/2"thick)
1/2 c. mashed potatoes, homemade with
butter and milk
2 Tbsp. gravy
1/2 c. corn, canned at home
l1-2"square of chocolate cake with icing
1 c. whole milk
1 c. coffee
1 tsp. sugar

9:00 20 stick pretzels
12 oz Coke at movie theater
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Name:
Day:
Date:

Phone:

Time __ What you ate and How much

Where you ate
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Name : Phone:

Day:

Date:

Lige What vou ate and How much  Where vou ate




Name:
Day:

159

Date:

Phone:

Time
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700D FREQUENCY FOR BEVERAGES AND ALCOMOL

Rixections; Please £111 in your average use, during the past
year, of each specitied beveragqe.
Conslder the serving size as one 12-ounce qlass, bdottle or
can for these beverages. It consuming 16-ounce bottles, please
Indicate this In the margins, and adjustments will be made.

Never 1-3 1 2-4 $-¢ 1 243 -5 6+
or less per per pex Per per per per per
than once mo. week week week day Jday day day

CARBONATED BEVERAGES

Low calozie cola,

Low calorle,

Reqular cola,

Requlaz cola,

Other carbonated
- )

OTHER BEVERAGES

Hawallan punch,

Decatfeinated
coffee
Regqular

coffee
Tea
ALCOHOL

Beer (12 02)

Red Wine

White wine

LiqQuor
(e.q. whiskey,
qln, etc. 1 oz)

161



APPENDIX H



APPENDIX H

DEMOGRAPHIC INFORMATION

*From Gladys Block National Cancer Institute

TODAYS DATE

month day year
NAME
last first middle
initial
ADDRESS
street
city state zlp
TELEPHONE ( ) - -
1) When were you born?
month day year
2) How o0l1d are you? _________  years
3) Sex: male —  female
4) Race or ethnic background:

S)

6)
7)
8)

1 ____ White, not of hispanic origin
2 ____ Black, not of hispanic origin
3 ____ Hispanic

4 _____ American Indian/Alaskan native
5 Asian

6

Pacific Islander

Please circle the highest grade of school you have completed:
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17+

How tall are you? feet ________ inches

How much do you weigh? _______ pounds
Do you smoke cigarettes now? 1 ___ no 2 ___ yes

IF YES: On the average, about how many cigarettes a day do
you smoke now? cligarettes
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PERSONAL WEIGHT HISTORY

1) How long have you been at your present weight?

months

years

2) Are you trying to lose weight now? —  _yes (1)
no (2)

3) As a child (before puberty) were you:

____ thin (1)
average (2)
overweight (3)

4) As a teen (after puberty) were you:
— thin (1)

average (2)
overweight (3)

5) I1f you consider yourself overweight, at weight age did
you first become overweight?

years

6) Describe your previous attempts to lose weight:

How many times have you tried to lose weight?
(either on your own with any methods or in a supervised
program)?

How many weight control programs have you enrolled in?

How many weight control programs have you completed?

* By "weight control program" I mean any supervised
session for which a fee was required for participation.
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7) How many times (as an adult) do you think you have lost
and then regained weight (at least 5-8 pounds)
irrespective of pregnanclies?

8) How many pregnancies into the second or third trimester
have you had?

9) Since the end of the MSU weight control program, how
often do you weigh yourself?

never
day
week
month or
year

10) Since the end of the MSU welght control program, how
often do you count calories (record foods eaten).

never
day
week or
month
year

11) How many weight control programs have you completed
since the MSU program?

12) How many other types of health promotion intervention
have you completed since the MSU program (i.e. smoking
cessation, stress management)?

List all that apply:
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PART 1
PHYSICAL ACTIVITY
instructions:
This set of questions asks about your leisure time physical

activity. Please respond to each question by placing a mark
on the appropriate line.

1) Do you participate in one of the following activities?

a) jog or rum? Yes No
1f Yes, how many times? time (s) ___ per day
— Per week
— per month
Each time (typically) for minutes
b) ride a bike or exercise bike? Yes No ____
If Xes, how many times? time (s) ___ per day
— ber week
per month
Each time (typically) for minutes
c) swim? Yes No
1f Yes, how many times? time (s) ___ per day
— Per wveek
— per month
Each time (typically) for minutes
d) do aerobics or aerobic dancing? Yes No
I1f Yes, how many times? _____ time (s) — ber day
per week
— per month
Each time (typically) for minutes
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e) do other dancing? Yes No
I1f Yes, how many times? time (s) ___ per day
—_ per week
__ per month
Each time (typically) for minutes
f) do calisthenics or exercises? Yes No
If Yes, how many times? ____ time (s) — ber day
— per week
per month
Each time (typically) for minutes
g) 1ift weights? Yes No
I1f Yes, how many times? time (s) ____ per day
— per week
— per month
Each time (typically) for minutes
2) In the past month, did you walk a mile or more at a time
without stopping?
Yes No
If Yes, how many times? time (s) __ per day
—___ per week
— per month

Bach time (typically) for minutes
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3) In the past month, have you done any other exercises,
sports or physically active hobbies not mentioned yet?

Yes No
1f Yes, what was it?
How many times? time (s) — per day
— per week
— per month
Each time (typically) for minutes

Any other activities?

4) During the past month, were you more active, less active,
or about the same compared to your physical activity for the
past 12 months?

more active
less active
about the same
don't know

5) Compared to most people your age and sex would you say
that you are more active, less active or about the same?

more active
less active
about the same
don't know
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PART 1I
PHYSICAL ACTIVITY
instructions:
This set of questions asks about the repetitiveness of your
formal exercise and your lifestyle changes in physical
activity. Please respond to each question by checking all

responses that apply. When the term 'exercise' is used, this

means physical activity of at least 30 minutes duratjion.

1) How would you describe your typical pattern of physical
activity? Would you say you:
__Exercise both on weekdays and weekends
—Exercise only on weekdays (Monday through Friday)
—Exercise only on weekends (Saturday and/or Sunday)
—_Exercise only during specific seasons of the year.
(Please check all that apply)

— Summer ____ Winter

— Fall — Spring
Do not routinely exercise

__Other (please explain):
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2) If you exercise, what time of day do you typically
exercise?
Would you say you: (Please choose the one most usual time)
__Do not exercise
__Usually exercise first thing in the morning.
__Usually exercise after work, before a meal.
__Usually exercise in the evening, after a meal.
__Exercise on your noon hour.
__Do not have a 'usual pattern', exercise at different
times depending on the day.

__Other (please explain):

3) Have you made any changes in routine physical activity
during or since completing the MSU weight control program?
(Please check all that apply)
__Have not made any changes in physical activity
__Take the stairs instead of the elevator
__Park your car farther away so you have to walk
farther
__Take walks on your lunch hour
__Walk or ride a bike to the store or work instead of
driving
__Watch less television

__Other (please explain):
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5) On the average, how much time in a 24 hour period

during a typical weekday do you spend in the following
activities?

Please break down a 24 hour day so your responses add
up to 24.

sleep

reading, relaxing, watching TV, sitting at a desk.
light activity (standing, shopping,walking slowly).

moderate/high activity (running, swimming, dancing,
bicycling, doing aerobics, brisk walking, etc.)

6) On the average, how much time in a 24 hour period

during a typical weekend day do you spend in the following
activities?

Please break down a 24 hour day so your responses add up to
24.

sleep

reading, relaxing, watching TV, sitting at a desk

light activity (standing, shopping,walking slowly).

moderate/high activity (running, swimming, dancing,
bicycling, doing aerobics, brisk walking, etc.)

6) Is there anything else you would like us to know about
changes in your physical activities since participating
in the intervention program? I1f so, please explain.
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SOCIAL SUPPORT®t

When people try to diet, the people around them can sometimes help and
sometimes make things harder, even {f they don't realize it.

Please circle the answers below which best indicate how helpful these
people were in your weight maintainence efforts.

Not at A Usually Completely Does not
all little helpful helpful apply
helpful helpful
Spouse/Significant 1 2 3 4 0
Other
Childrent 1 2 3 4 0
Other relatives 1 2 3 4 0
Friends 1 2 3 4 0
Coworkers 1 2 3 4 0

* If more than one child, please rate the most helpful one.

*%* Adapted from:

Funch DP, Marshall JR, Gebhardt GP. Assessment of a short scale to measure
soclal support. Soc Sci Med 1986;23:337-344.

171




APPENDIX L




APPENDIX L

Frame Size Approximation
Metropolitan Life Insurance Co., 1983

Height in 1" heels Elbow Breadth
Men
5'2" - 5'3" 2 1/2" - 2 7/8"
5'4" - 57" 2 5/8" - 2 7/8"
5'g" - 5'11" 2 3/4" - 3"
6'0" - 6'3" 2 3/4" - 3 1/8"
6'4" 2 7/8" - 3 1/4"
Height in 1" heels Elbow Breadth
Women
4'10" - 4'11" 2 174" - 2 1/2"
5'0" - 5'3" 2 1/74" - 2 1/2"
5'4" - 57" 2 3/8" - 2 5/8"
5'g" - 5'11" 2 3/8" - 2 5/8"
6'o" 2 172" - 2 3/4"

2 3/8" = 60mm

Method: Extend arm and bend forearm upward at 90 degree
angle. Keep fingers straight and turn the inside of wrist
toward the body. Use the caliper to measure the space between
the two prominent bones on either side of the elbow. Compare
this measurement with the tables above. Measurements lower
than those 1listed 1indicate a small frame, and higher
measurements indicate a large frame.
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1983 METROPOLITAN HEIGHT AND WEIGHT TABLES
Metropolitan Life Insurance Company
Health and Safety Education Division

MEN

Height Small Medium Large

Feet Inches Frame Frame Frame
5 2 128-134 131-141 138-150
5 3 130-136 133-143 140-153
5 4 132-138 135-145 142-156
5 5 134-140 137-148 144-160
5 6 136-142 139-151 146-164
5 7 138-145 142-154 149-168
5 8 140-148 145-157 152-172
S 9 142-151 148-160 155-176
5 10 144-154 151-163 158-180
5 11 146-157 154-166 161-184
6 0 149-160 157-170 164-188
6 1 152-164 160-174 168-192
6 2 155-168 164-178 172-197
6 3 158-172 167-182 176-202
6 4 162-176 171-187 181-207
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1983 METROPOLITAN HEIGHT AND WEIGHT TABLES
Metropolitan Life Insurance Company
Health and Safety Education Division

Height Small Medium Large

Feet Inches Frame Frame Frame
4 10 102-111 109-121 118-131
4 11 103-113 111-123 120-134
5 0 104-115 113-126 122-137
5 1 106-118 115-129 125-140
5 2 108-121 118-132 128-143
5 3 111-124 121-135 131-147
5 4 114-127 124-138 134-151
5 5 117-130 127-141 137-155
5 6 120-133 130-144 140-159
5 7 123-136 133-147 143-163
5 8 126-139 136-150 146-167
5 9 129-142 139-153 149-170
5 10 132-145 142-156 152-173
5 11 135-148 145-159 155-176
6 0 138-151 148-162 158-179
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CODEBOOK
VARIABLE NAME ITEM DESCRIPTION CODING
SCHEME
RECRD client record number
LEADER weight program leader #1 Robison
#2 Mavis
#3 Carlson
L employee level #1 Staff
#2 Faculty
#3 Grad student
#4 Other
AG age of participant
S sex of participant
TOTAL total amount of money
refunded at program end
D dropout status #1 Non-dropout
#2 Dropout
HT height of participant
STARTDAT program starting date
FOLLUP follow-up time (months since
program end)
BLD building where program was #1 PSS
held #2 CHE
#3 ANT
#4 DPS
POSTMSU number of subsequent
weight control programs
OTHERHP number of other subsequent
health promotion programs
socsup mean social support

score
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RACE

SCHOOL

SMOKE

NOCIGGS

SELFREP

GENDER

ATT

ADH

SCALE

COUNT

RECORD

FRCOMP

WTLOSS

PREWT
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race of subject

years of school completed
smoking of cigarettes
number of cigarettes
smoked per day

was weight self-reported

gender of subject

Behavioral variables

participant attendance
(percent of classes)

adherence to program goals
(pexcent)

number of times weigh
oneself per month

frequency of counting
calories

frequency of recording
foods eaten

number of times called
for completed food record

Weight variables

amount of weight loss during

program

pre-program participant
weight

[ 3

83
#4

#5
86

L )
82

81
#2

$l
¥

white
black
hispanic
american
indian
asian
pacific
islander

no
yes ¥

yes -
no

male
female
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INREL initial relative weight
POSTREL post-program relative
weight
FOLLREL follow-up relative
weight
RELCHG change in relative weight
WTCAT weight category #1 loser
#2 maintainer
#3 galner
FOLLWT weight of subject at
follow-up
REFWT reference weight of
subject
RATIO walist/hip ratio
SHAPE whether or not subject #1 not at risk
is "at risk" #2 at risk
S1ZE subject frame size #1 small
#2 medium
#3 larxge
Weight history varjiables
MAINT weeks maintained current
weight
LOSENOW is subject trying to lose #1 yes
weight now #2 no
CHILDWT weight as a child #1 thin
(before puberty) #2 average
#3 overweight
TEENWT weight as a teen #1 thin
#2 average
#3 overwelght
AGEOVWT age of onset of

overweight



LOSSATT

WTPROGEN

WTPROGCP

WTCYCLE

PREG

ALCOHOL

ALCMO

REGBEV

DIETBEV

COFFEE

FAT

FATGM

CARBOS

PROTEIN

INQ
MAR
EATOCC

FRUIT
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number of weight loss
attempts
number of weight programs

enrolled 1in

number of weight programs
completed

number of times weight
lost and regained

number of pregnancies

Food and Beverage variables

subject alcohol consumption 1
#2

number of alcoholic drinks
per month

number of regular or sweetened
beverages per month

number of diet beverages
per month

cups of regular coffee
per month

percentage of calories
consumed as fat

total grams of fat

percentage of calories
consumed as carbohydrate

percentage of calories
consumed as protein

Inqg 1000-6
Mean adequacy ratio
number of eating occasions

number of servings of
fruits and vegetables

yes
no




FIBER

JUICE

PALEVEL

PHYSMIN

PHYSPAT
wkend

PHYSTIME

PHYSCHG

SLEEPHRS

RELAXHRS

LTHOURS

ACTHOURS
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grams of fiber per day

ounces of julce per day

Activity variables
level of physical activity

minutes spent in physical
activity per week

pattern of physical activity

time of physical activity

number of changes made
in activity

hours spent sleeping
per day

hours spent relaxing
per day

hours spent in light
activity per day

hours spent in moderate
or high activity

8l
#2
83

&l
#2
#4

#5
86

Y

82
#3
84
#5
86
87

inactive
moderate
high

wkday and

weekday only
weekend only
specific
times

no routine
other

do not
exercise
morning
before dinner
after dinner
at noon

no pattern
other




BREAKPER
LUNCHPER
DINPER
SNACKPER
AFTPER

EVEPER
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Eating pattern variables

percentage of calories
consumed at breakfast

percentage of calorles
consumed at lunch

percentage of calories
consumed at dinner

percentage of calories
consumed as snacks

percentage of calories
as afternoon snacks

percentage of calories
as evening snacks

e # 4
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Table 7.1 Demographic information by site on all program

participants (n=78).

Variable Site
PSS CHE ANT DPS
Total
Gender
Male 17 10 2 4 33
Female 18 12 5 10 45
Occupation

Faculty 9 2 1 0 12
Staff 18 17 6 13 54
Grad Student 7 2 0 0 9
Other 1 1 0 1l 3
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Scatterplot of relative weight change with
minutes spent in physical activity.

D T e e e et Tt Rttt et
H 1 H
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Change in ' '
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H 11 1 H
H 11 111 1 1 H
H 21 1 1 :
o+ 1 +
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100 300 500 700
0 200 400 600

Minutes spent in physical activity per week

%* Outlier
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Scatterplot of relative weight change with
average number of weight loss attempts
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Scatterplot of relative weight change with
average monthly diet beverage consumption
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