CORRELATES OF WEIGHT LOSS IN TREATMENT AND
AT FDLLOW UP

)“‘*3\; Hol B?Ene *'
=S, BERARD

HEPGBT NU B

_NAVAL HEALTH RESEARCH CENTER

i D e - P, 0. BOX 85122 ]
o ' SAN DIEGO, CALIFORNIA 92138 |
> T NAVAL MEDICAL RESEARCH AND DEVELOPMENT COMMAND :
5 y | peo BRI - - BETHESDA, MARYLAND :

o for public relecss and sole; is
-‘, : distribution ts wnlicdied. e
3 ' Lo Ho %2




LIRS M

HEEY |\ S i o o

T Ty Yy

No cadorsement by the Department of

PR O D
LR Sl Bl o™

and

Chipman Caine

Environmental Medicine Department
Naval Heaith Rescarch Center
P.0. Box 85122

San Diego, Calitornia 92133-9174

-

Report Number 82-33,

Research Work Unit 637138 MOD9Y-1'N.OIC-0008.

The views presented in this paper arce those ot

O’Jo

2 3
Anne Hoiberg,l Steven Berard, R. H. Watten,

Cc.p
"8

hy

thuee

o

Correlates o1 Weight lLoss in Treatment and at Follow-Up

S Unonnounaeg 0

| Tustificat jon_ _-___,
1

r..&%_ \_‘_i
‘. By

:__D._i._’;_trii Wilon/

! Avn.il:.},ili'ty Codes

e S |
recession Fo

KOTS  CRART iﬂ |
DTIC TAB

authors,

b od

tJ

A1l andfor

supported by Naval Medical Research and Development Command, Uepartment ot the Navy, under

the Navy has been given nor should any be anferred.




SUMMARY

Problem
Despite the perenmial concern about weight reduction, the goal of losing weight and maintaining a wcight loss remains
en elusive one for most individuals. The U.5. Navy has become increasingly more 1nvolved 1n the implementatiun of effec—
tive weight reductior programs not only because of the necessity for maintaining high levels of hcalth and physicaj
fitness established for all active duty personnel but also because of its responsibility to provide health care tor
. retirees and dependents. Obesity has been linked with at least eight specific disorders, the consequences of which
. are an incregsed likelihood of 11l health among the obese and a corresponding decrease in naval readiness, a heavier
wo~k load for Navy physicians, und the added responsibility among health care specialists for developing and conducting
weight reduction programs.
R Objectives
The purpose of this longitudinal study was (1) to evaluate the effectiveness of o Navy-sponsored weight reduction
program in helping participants lose weight and maintain the weight loss during a one-yecar follow-up and (2) to identify

variables predictive of success during treatment and throughout the folloa-up period,

Approach .

L 3 -
Participants 1ncludes 268 active duty or retired naval men and 923 women (nearly all of whom were spouses of naval

personrel) enrolled in a Navy-sponsored weight reduction program, After a one-year tollow-up, an evaluation fosm was

mailed to all participants, except for 200 individuals who could not be lucated. Responses to the survey (686 participants

TVl s

or S84 returned the questionnaire) were used to create three criteria: the ratio of weight loss to desired weight loss

goal during the program, the ratio of pounds lost in thes program and during follow-up ninus pounds gained divided by

desired weight lose anal, and a rating cof succezs from 1 to £, #ith 1 represanting "didn't veslly dict” o 3 o adineviny
/\\‘

the weight loss goal. Nine composites of items from the pretreatmint and follow-up qQuestionnaires were used ws predictors

of the three criteria after dividing the sample 1nto validation and cruss-validation subsamples.

Results

Resulc_; of this study demunsirated that the Navy-sponsored weight reduction program was quite successful in help:ing
participants lose weight; the mean weight loss was 22 pounds for women and 28 pounds for men. By the end of follow-
up, 32% of the women and 295 of the men responded that they had not gained weight.

In predicting the ratio of weight loss achieved to desired weight loss during treatment, the strongest correlates

among the nine composites included a selt-reported improvement in health status while dieting, a history of tew attempts

at dieting, and adult onset of cbesity. For the two criteria ot one-year weight loss maintenance, the successful main-

tainer was characterized as having: (1) adaptively altered his or her eating behaviors, (2)

experienced few adverse

health chaenges or negative feclings while dieting, (3)

bocome overweight during adulthood, and (4) engaged in some form

of physical exercise.
Conclusions

- Results showed that to maintain a weight loss over the long term, appropriate eating behaviors must permanently

repluce

1nappropr.ate ones, Second, 1ndividuals who reported an improvement ir health statu:. «.:d few negative feelings

while dieting had a greater likeljhood than others of achieving and maintaining their weight 1loss goal. Third, the

T T T v ve

experiencing of few dieting sttempts was associlated with weight loss achievement cnd malntenance., Qther results suggested

that

childhood onset of obesity temds to predestine individugls to on adulthood of weight control problems. Fifth,

because obesity 1= caused by an imbalance ain the mumber of calorves ingested and the number expended, most diet regimens

NP\

are enhanced by a propervly tailored exercise program.
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Weight reduction programs need to be 1dentified that guarantee a higher probability of success than that reported
for most programs. A successful long-term change in one's eating behaviors requires a systematic introduction of competi-
tive, nonfood-related reinforcers that hold mignificance for the dieter to first bridge the gap and then slowly f1ill
1t. Efficacious, costeeffective, individualized intervention procedures suitable for group settings in both the military
and nonmilitary communities must be developed that incorporate an exercise regimen and promote the adoption of a long-

term nutritionally sounc eating program.
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- Correlates ot Weight Loss in Treatment and at Follow-up

'-... In the United States alone, cestimates andicare that as many as 80 million men, women, and children are overweight
{(Stuart & bavis, 1972). Evidence putlished by the American Medical Association (1978), morcover, has shown thal American
men and  women on o the average signiticantly ancreased their weighls trom the 1960s to the 1970s, Several organizations
and agencies {(e.yg., American Medical Asscciation and American Hearl Association) have persisted 1n cautioning the American
public aboul the increased health risks velated to obesaily, warnings that are based on the results of hundreds of research
projects. Rimm and bis associates (1975), tor example, 1dentitied cight specific diseases associated with obesity among

{ women s drabetes mellitus, hypertension, gallbladder discase, gout, thyroid discase, hearl disease, arthritis, and jaun-
dice. ¥For most obese 1individuals, however, the primary consideration 1s how to permanently lose excess weight which
as an end resuit then would be expected to enhance their hedlth, apprarance, and 1recdom of movement,

h‘cspiic the perennial concern about weight reauction, the goal of Josing weighl and mainlaining a weight loss remains
an ei-sive oune for most individuals, In an early review of the weight reductron literature, Stunkard and McLaren-Hume
(1959) compared success rates of various programs aad concluded that, overall, 25% of grossly overweight individuals
Jost 20 pounds (9.1 kg) and only 5% were able to lose 40 pounds (18.1 kg). Stlunkard (1958) summarized the pessimistic
view of many protessionals in weight control research ard health care delivery: "Most obecse persons will not stay in
treatment for obesity. 0f those who stay in treatment, most will not lose weight and, ot those who do lose weight,
most will regain at.M

In the ensuing two decades, the prognosis for the iyp: o} weight lorer changed little; in fact, Mann (1974) con-
cluded that obesity is a relatively incurable disorder. 1a1s dire pronouacement, however, has had no impact on the
publication of diel books nor the establishment ot dict treatment centers. The hopeful dieter, in turn, typically sclects

a program on the hasis of considerable optimism but with scant knowledge ot hic or her cha

for success, In general,
the treatment of this disorder in the long-term has been inetfective and the identification of predictors of success
1n a wecight reduction program ond at follow-up has proven to be of limited value except to underscore the aimportance

of age at onsct and external cues,

One proumising development in the field of weighl control s the sclf-heip group. The group approach offers many

advantages such as a practical and economic use € a given diet program's resources as well as the provision of oppor-

. tunrties for modeling, social support, group identitication, reinforcement, peer pressure, and social intorcourse.
_‘ Examples of such groups are Weight Watchers, Overcaters Anonymous, 7TOPS (Take 0ft Pounds Sensibly), and KOPS (Keep Off
- Pounds Sensibly). In assessing the effectaveness ot these programs, 1avestiyators report TOPS as comparable to ovher
":‘ welght reduction methods and, 1n some comparisons, more eitective (Wagonteld & Wolowitz, 19ud; Stunkard ot al,, 1970).
4 . Stunkard ¢t _al, (1970) report Llhat among 22 chapters ot TOPS between 104 and b24 of the members lost a Lotal of 20 pounds

(9.1 kyg}. In addition to the major components of group wdentirtication and peer support, TOPS' members can join the
P.' clite subgroup of KOPS atter reaching their desired weight goal.  The prospect of KOPS membership oftords an additional
E - mmpetus Lo succeed. Another weight loss maplenance 1ncentive 15 the possibilily ot being emplavea by the weight control
"‘ QIgaNT At 100, Beader and Beader (1976) studied 215 members ot Weight Watchers whe became lecturers tor the orgonization

after whieving therr weight loss goals. More than 90% controlted therr weaght withio 10 pounds (4.5 ky) of their origunal

goals tar periads of 1 to o years. Thos highly successful record ias atltrmibuted to conlinued Weight Watchers participa-

tion and concurrent pecer support and scratiny, As another exanple ol o self-help group, Overcaters Anonymous, which
[“ uses g tormat similar to Alcoholics Anonymous, has been partircula-ly successiul oin treating those obese persons character-
[_' 17ed as "psychologically addicted to food" (Linder, 1974),
-
-
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Results of other studics, however, have identified some shortcemings in self-help groups. Garb and Stunkard (1974)
and Levitz and Stunkard (1974), for example, repor:t that TuPs has a high attrition rate which, unless augmented with
behavioral techniques, renders thas approach relatively ineffective forr the majority ot members. In accord with this
statement, Wilson and Brewnell (1980) conclude that bendavior modification weight loss programs are superior te trad:—
tional treatments. Most behavioral programs report an average weight loss of 11 pounds (5.0 kg) during 10 Lo 12 weeks
ot treatment (Wing & Jeffery, 1979).

The success rate of a particular weight loss program is measured by both the weight Joss achieved durang trcatment
and the subseguent maintenance of the loss al foullow—-up. While many studies, such as those cited above, report favorable
weight losses, long-term maintenance data are {requently absent. Recently, however, Foreyt o_t.‘a_l_ (1982} have demonstrated
that «3% of participants in a behavioral weight loss program remained at their new weights and 30% continued to lose
throughout the one-year follow-up.

The U.5. Navy is concern:d about the effectiveness ot weight reduction programs not only because of the necessity
for maintaining high levels of health and physical fitness established for all active duly personnel but also because
of 1ts responsibility to provide health care for retirees and dependents, In order to assure adherence to these physical
and health standards, the Navy and all other branches of the miliiary have developed and implemented physical fitness
and weight reduction progracs, Also of critical importance is the issue of the most prudent utilization of a limited
pool of HNavy physicians, As noted at the outset, obesity has been linked with at least eight specific disorders, the
conscquences of which are an increased likelihoud of 111 health among the obese, a heavier work load for Navy physicians,
and the added responsability among healih care specialists tor developing and conducting weight reduction programs,

The purpese ot this study was (1) te evaluate the ctfectiveness of a Navy-sponsored weight reduction program in
helping participants lose weight and maintain the weight loss during a one-year follow-up and (2) to aidentaify variables
predictive of succ'ss during treatment and throughout the follow-up period. To accomplish this objective, the study
was divided into the folluwing threc phases. The f{irst phuasc was designed Lo determine how many men and women lost
weight during the program and how many maintawned their weight loss during the follow-up period. The second phase con-
sisted of developing composites of questionnaire items to be used as predictors of both weight loss and maintenance
of the loss. The third phase was designed to examine the value of thesc composites as predictors of three criteria:
(1) the ratio ot desired weight loss ackieved during the weight reduction program, (2) the extent of success in main-—
taining the weaight loss during the follow-up, and (3) a rating (from 1 to 4) of the individual's degree of success through-
out the program and follow-up period.

METHOD

The sample tor this longitudinal study consisted of 268 men and 923 women who were participants during an 18-month
period 1n a weight reduction program sponsored by the Navy. The male subsanple included both active duty and retired
naval personnel while nearly all of the women were spouses of active duty or retired perssonnel, The average age of
the groups was 33.6 (S.D. 13.5) for men and 36,9 for women (5.0, = 13,%),

Begumning classes for this program were held three times o week. During these sessions, a Navy medical otficer

discussed the diect; recorded weights, heights, skintold wmeasures, and btood values, and drev blood samples

for subsequent laboratory analyses ot lipids ond cholesterol. The diet selected tor this progeam limited the daly
caloric intake to 1,000 kcals and utilazed the low carbohiydrale scheme characteristic of ketogeme dicts (Kewick 6§ Powan,
1956; Atkins, 1972; Blackburn et al., 1973; Conncil on Foods and Nutrition, 1973), By ©Limiting amounts ot ingesited
carbonydrate, the body's cells do not recelve adeguatc amounts of glucose and, theretove, begin to burn tat as an energy

Suurce. When doing so, waste acid praducts known as ketones are produced. Parlicipant:: were given Ketostaicks Lo test




their urines; a deep purple color indicated an individual was excreting kelones, After the diet forms were distributed
and measurcments recorded, participants completed an eating behaviors gquestionnaire which was develeped by the senior
author to oblain information concerning age of onset of weight problems, eating behaviors {(including degree of oxternal
cur—clicited eatang behaviers), physicel sctivities, feelings about (ood and dieting, and emoticns associated with eating.

After the initial session  discussion groups werc conducted twice 3 week to provide participants with a forum for
supporting weight luss cftorts, monitoring blood pressure and weight, sharing thoughts about the program and being over-
wogght,  discussing medical complications associated wath obesity, and promoting self-contpyol techniques. These group
meet 1ngs generally were informal and well attended.

After a follow-up period of at least one year, an evaluation form was mailed to all participants for whom addresses
were available. Throughout the 18-munth follow-up dota collectiion phase, approximately 200 individuals could not be
located and thus were excluded from the study. In an effort to increase the return rate, participants were telephoned
and askea to help evaluate the cifectivencss of the program by completing and returning the questionnaire. A second
telephone call was made it the participant had not returned the questionnaire in two weeks. 0f the 1,191 individuals
who began the program, 680 (58%) rcturned the questionnaire and S05 did not complete the survey or were not located.
Results  of  comparative analyses revealed no significant ditferences on mean initial we:ights and desired weight loss
goals between men and women who returned the guestionnaire and those who could not be located or failed to respond to
the follow-up guery. The meon mitial weights for women were 188,7 for follow-up respondents and 190.9 for nonparticipants
while the mean weights for men were 235,8 and 238.4, respectively. The mean desired weight losses were approxamately
55 pounds. for men and 60 for women. Questions on the survey pertained to achievement of {he weight loss goal, number
of pounds lost during the program, feelings experienced while on the weight reductioa regimen, changes in health status
and eating behavior, reecson{s) for discantinuing, extent of physical activities, and a rating of one’s appearance.

Frocodur o

For the first phase of the analyses, trequency and percentage distributions were computed for the follow—up, sclf-~
reported guestionnaire to determine how many men and women lost weight during the weight reductien program and how many
maintadined the loss  throughout  the tollow-up period. Alse computed were the average number of wecks 1n the program
and a tregquency distribution of  the various reasons for discontinuing the regimen. Using responses to the follow-up
questionnuire 1tems, three criteria were created for each participant: (1) the ratio of weight loss to desired weight
loss goal during the program; (2) the ratio of pounds lost 1n the program plus pounds lost during follow-up minus pounds
gained divaded Ly desired weight loss goal; and (3) a rating of success from 1 to 4 {with 1 representing “didn't really
diel,” 2 for achieved goal or lost weight but gained more than 50% back, 3 for achieved goal or lost weight but gained
less than 50% back, and 4 for achieved goal with no subsequent gain or continued to progress toward the original goal
without gaining werght ),

For the second phase, composites of 1tems trom the pretreatment  and  tollow-up questionnaires were created using
1tem-analytic technugues and then the anternal consistency (coofticient alpha) of cach dimension was estimated, Dovelop-
ment of - towr of the composites from the pretreatment cating behaviors questionnaire s described elsewhere  (Hoiberg
et al., 1980); the four factors were labeled Overweight Hislory, Food Obsession, Emotional Eater, and Activaties {(physicall.
Five other scales evolved rrom the jtem and scale analytic procedures conducted on the pretrealment and folluw-up gquestion -
naire  items, These  ineluded: Change 1 kating Behaviors, Change n Health Status, Histery of Dicting (pretreatment
survey), Feelings while Dieting, and Motwvation to Diet (both questionnalres ). Table 1 15 a presentation of  the nine
composites and one atem selected as an example of that specaifac dimensiton.,

The nrne composites were correlated with the three ceottevia developed in the thivd phase of tins study. The sanmple

ot men and women with complots follow-up tntormation (n CBU) was divided nto vatidation aid cross-validat ton subsamples,




The basis for this division was the degree of success achieved during the program and throughoul the follow-up period;
thercfore, both subsamples included equal numbers of men and women for each specitic level of success. Multiple regression
analyses were then performed on the validation subsample, using as predictors the nine composites of 1lems crvated trom

the pretreatment cating behaviors and follow-up questionnaires, The stepwise equations obtained trom thege analys

were applied to the cross-validation subsample, Results of these analyses will identify variables and eguations that

can be used experimentally to predict success in future studies of weight reduction and weight loss maint: nance.

Table 1. Selected Items for Each of Nine Composites Used as
Predictors of Obesily, Weight Reduction, and Weighl Luss Maintenance

Criteria

Overall
Program I'ellow-up Suceess
Composate Obesity Weaght Loss Weaght Loss Rat g
Overwelght History X X X n.s.
Were you overweight between the ages of 7 and 12?7 (Yes or No)
Food Obsecssion X n.s. n.s. n.s.
Somctimes 1 feel gquite helpless and can't seem to control my
eating behavior. (T or v)
Emotional Eater X n,s. n.S. n s.
When you feel as though you have to eat something between meals,
how would you describe your feelings? bDepressed? (T or F)
Activities X n.s. n.s. X
How many hours a week do you spend 1n some form of quite
strenuous ac{ivity, such as swimming, jogging, handball, etec,?
“hange in Eating Behaviors N/A N.S. X X
Have you changed any of your cating habits? If yes, how?
Change 1n Health Status N/A X X NeSa
Since you've been on the diet, have you noticed any changes in
your health? 1f yes, what?
History of Dieting N/A X n.s. n.s.
Since you were 17 years old, have you ever been on a diet?
For  example, 1 have taken doctor-prescribed weight reduction
pills. (T or F)
Feelings while heting N/A n.s. n.s. X
When you were participating in the program, how would you
describe your teelings?  Irritable? (T or F)
Motivation to Diet N/A n.s, n.s, nes,

Why did you join a weaght-reduction program?

RESULTS

Achievement ot Weighl Loss Goal and Mawtntenan e

At the oulset ot the program, participants indicated the amounl of weaighl they hoped to Jose, 01 thoue who returned
the questionnaire, 14% ot the women and 24% of the men vesponded that  they had achieved their weight Joss goals winle
participating 1n the weight reduction program. Anong women, the reported weight loss canged from 0 Lo 95 powd:. (0-
43,1 kg), with a mean of 22 pounds or 9.6 kg. For men, the reported woerght loss daring the progeam wasz from 0 10 166
pounds (0-75.3 kg), with a mean weight loss of 28 pounds or 12.7 kg. Hy the end of the one-year tollow-up, 327 of the

wamen  and  29% of the men reported not having gained any weaght; these pereentages included parvticipant:. who had not

yet achieved their ideal weight but were progressing toward that goal. Tre remainder, however, reported a gun an weight



from 1 to 6% pounds (1 te 29.% kg) for women and 2 to 60 pounds (1 to 27,2 xg) for men, with a mean weight increase
of 1t pounds (7.3 kg). Of thosc who gaincd weight during the follow-up period, 18% of the men and 23% of the women
also lost weigint esther in pursuit ef their original goal or in an atlempl to lose weight gained after the program.

The average number of weeks i the pimgram was 11 individual periods o1 participation ranged from one day to one
year. The most frequently given resson for discontinuing participation (39% of the women and 32Z% of the men) was that
the woekly meeiings were inconvenien!. or posed transportation problems. The second most common reason for men was
that they (21%) had achieved their goal or were close enough to work on their own. Among women, 22% claimed vhat they
did not have sufficient motivation to centinue the program.

Prediction of Weight loss _and Wright Loss Mawntenance

In predicting the first of the three criteria (the ratio of weight loss achieved to desired loss during the program),
the composites of Change ain Health Status, History of Dieting, and Overweight History yielded a multiple R of .37 and
a cruss validity of .3Z (as shown in Table 2}. Thus, the most important distinguishing variables cf the weight loss
to desired weight loss ratio were the experiencing of positive health changes, few past attempts at dieting, and an
adult onset of the weight problem.

For the second criterion, which included the weight losses achieved both during the regimen and throughout the
follow-up period, the composites of Change in Eating Behaviors, Change in Health Status, and Overweight History produced
a multiple R of .403 and a cross-validity of .430. These values are displayed in Table 2, The most powerful predictor
of the weight loss/maintenance ratic criterion, therefore, was a self-reported improvement in one's eating behaviors.
The second most important correlate was a self-appraisal of an overall positive change in one's health status. The
third variable to enter the multiple R was the Overweight History composite which indicated that individuals who had
become overweight as adults would be more successtul than individuals who were overweight as children at achieving and
maintaining the desired weight loss goal.

Also shown in Table 2 are the results for predicting the third criterion or the rating of success in the program
and throughout the tollow-up period. The multiple R of .306, which cross validated at .264, included the composites
of Change 1n Eating Behaviors, Feelings whil. Di~tina. and Activities. That 1s, Lhe more successful participants were
thnse who cxperienced a positive change in their eating behaviors, reported favorable feelings while in the program,

and engaged in some form of physical activity before and during the program.

Table 11. Correlation Coefficients and Bleta Weights between Composites and

Three Weaght Loss Craiteria for Participants in a Navy-sponsored Weight Reduction Program (N = 686)

Beta Multiple Cross—
Composite v ¥eight R Validity
Criterion l: Rati1o of Program Weight Loss to Desired Weight Loss .372 317
Change in Bealth Status 272 . 240
History of Dieting 252 . 204
Overveight thstory .189 2117
Criterion 2: Ratic ot Weight Loss in Treatment and bollow-up to Desired
Weaight Loss . 403 .430
Change in Fating Behaviors 320 « 306
Change in Health Status 154 .187
Overweight History . 109 132
Criterion 3: Rating uf Failure (L) to Success (4} 2306 L2604
Change in Faling Behaviors 237 L 200
Feelings while Dieting L1l .15}
Activities 104 L132
95
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Result- o this stody demontrated that the Navy-sponsoped weight reduction progiean,  when compared with Liodoyg.
ot s e studies based en sl -teported  data, wan quite succcssful oan helpaing participant - Joge werght, The mean
welght losses of 22 poonds (10 kg) tor women (o= 531 and 28 pounds, (12,7 kg) tor men (o 155) were considerably greater
than those reported by olher tescarchors adentiticd at ne outset, More amportant 3% of  the women amd 29% ot the

men respended that they bad not gooned werght an treatment jens throoghout  the toltow up period, These 1results, however,
were nel as tavorable as those reported by Foreyt oot ol tisi2) ) whoch showed @ success rate o1 23% at the end o1 the
tollow-up.

Results of the regrescion analyses tor this study adentii.ed the variables that charactoriecd the successtul dieter

and the cuccesstol werght loss maintainer. For the tormer, the analyses determnned that tor those smdivi-duals who onperi-
cheed the grestest succens an achieving there werght Joss geals, the strongest correlates aneluded @ selt-rcported improve-
ment an heallh status wliole dheting, o hnetoery of few altempts at dietiog, and o history of welght problems beginning

Jn cadnlthood  cativr than cho Ldbieord, In adentitying vartables predictive ot successful o werghit loss mamntcjance durig

the one-year tollow-gpy,  otier factors. entered the pregeo

dron egnation,  the most ampertapl being that! ot a change an

cating behaviors, On the ba

o1 these results, the saccesstul moeontarner was characterieed an having: (1) adaptively
altered his or her cating behavaiers, (21 eaperienced  pew adverse health changes or negative feelings white dieting,
(3} become gverweirght during adulthood, and (4) engaged in seme torm ot physical exercise,

In acknowledging Leivvioragl  change as the most powertul  predictor of weaght loss maintenance and  that  the other
correlates alzo are readily applicable to a behavieral abalyaas, the results of thes stody can be examined within soch
o tramework. Fiost, the majority of diet programs ave aversive o the dicter 1t a woeight loss goal s e be achieved,
In other words, the dieter 1 required Lo restrict, otten gquite abruptly, a haghly desirable, ammediately veimnforoing
stimulus  (tood) while substituting o nonrmmediately reantercing, often ncbulous long~term goal of  weight losns. Faced
with o choice of cither an immediate, powerful reward (satiety and the numerous social remforcers assoclated with tood)
or the sigmiticant, yet long~term and untamiliar, goal of mproved health benefits or inereased physical attractiveness,
few 1ndividuals can exert the "will power™ to choose the latter, Indeed, any success achieved with most diets 18 as
temporary  as  the diet atselt, toe the dieter has enly altered bis or her eating habits for a brief period,  To mawntain
a weaght loss over the long term, appropriate ecating behaviors must perpanently replace anappropriate ones,

second,  mmdividuals who reported  oan amprovement an thears health status and tew negative teelings while dieting
had a greater likelihood than others ot achieving and mamntainung therr weight loss goa?l. Feelings ot physaeal and
meniatl well-teing no aoubdt served as remntorcing feedback which in turn provided an ampetus for continuing the program
1 pursmit ot the weight loss goal. This finding 1s exlremely amportant because one of the most pervasive themes in
the Diterature concerming selt-help groups 1s the necessaity tor contined pavt.cipation, An 1no1tial step in encouraging
participents to remain 1o o program 1s to extirpate the concepis of will power and motivation from weight 10ss programs,
Both amply  weakness on the poart ot the amdividual  and provide peady-made excuses tor faalure, wnile neither suggests
any specat e behavioral means of pedress. Instead, technigues should be employed to actively anduce positaive teelings
toward weight loss and  the Dbregram, Cognitive-behavioral moditication strategies (Mahoney, 19745 Meichenbaum, 1977),
which typieally combine specitic behavioral teamimg with cognitive restructuring, have been shown to be etfective an
maintaining behavior over time, The use of such technigques,  espectally those that alter idernal dualogoes (cog., the

changing ot negative selt=talk to pesilive) hos been deemed  amportant nn efticacy apd onteome expectation: (Bandura,

1977) o well as with o number of health-related conditions (Kaplan, 1982}, Hence, weess can be explaned by permanent
adaptive behavioral transtormatton, and o long-term o atterotton s most Likely 1o evolve by vepeaten expocuance to oo change—

nducing stimabie (e.g., groop support).
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Anotber amportant correlate of weight loss aclnevement was a history of few daet aliomptls, which can be explained
by examining past learning. In vonjunction with the pumsghing loss ol signilicant rewards, an uncomfortable void as
Craaled during the weight Joss regimen which the dieter sechs to 111 with other reinforcing stimuli. This phenomenon

cxplaing why smoke

s attempling to guil often gain weaght, and weight losers who saoke oftizn ancrease their pumber of
crgareltos, flecause dicts are aversave, the obese come to percerve dieting and weaght loss as unpleasant  and perhaps
even paintul; repeated fairlures lower self-efficacy and contribute (o feclings of hopelessness. Fventaally, maguning
wnesclt as thin may Lecome aversave, too. Thus, the esperictivang of tew dicting attempts 1s assoclaled with a grecter
likelitiood of weaghl loss achicvement.

Other resalts of this study showed that age at anset ot obesity was signifacantly associated with weight loss achieve-
mepl and maimntenanee. The findings suggested  that chialdhood onset of obesity tends (o predestine  individuals Lo an
adutthocd of werght contio! problems whereas those who gain weaght as adults have 3 greater likelihood of successtully
losaing weight and mantauning the loss. In anterpreting these results, lhe assue ot the” contribution of genetics and

metabolie detects 1o the ctiolegy ot vuesity shoald be raised, even though the nature-mnsture  controversy contaime:

1o be unresolved and, therctore, camnot be adequately discu A more critical consideration is the etffect ot age
et onset of obesity on treatment and follow-up out tome whach amplies that airtieprent weighl reduction programs may have
to be developed to provide the most ettective regimen far both groups:. For example, a haighly structwred weaght  loss
program requiring a retundable fee, aostraict adherence to a reimnforcement contingency plan, and pacticipation in numerous
nonfood-related activities mig'd prove more beneficial to individuals whe became vbese ag children than those who experi~
enved g adulthood onset of obenarty. Future restoteh oideavors musg e directed to the solution of the bost form of
treatment  tor the andividual ;) such ellorts would help to peduce the detrmmental egfects of numerous dieting attempts
to luse weight.

Finaily, most rescarchers (Mayer, Y9ob; Stuart & Davie. 1972 bBavas, 1974) concur that obesity s causced by an
imbalance 10 the pumber ot caleories ingested and the number of calorvies expended through physical actavaty. Becanse
an anverse prepertion would presult an werght loss, moest dict regimens are enhanced by a properly tarlored exercise piogian
(Miller & sSwws, 19dlg, Such programs, aorcover, sy . ssume a role an failling the vord omnece occupied by eating or
tood-related activitie:s. Another benefit for the dicter as that moderate exercise tends (o snppress appeidile {(Mayer,
Jyb8; Thompson et al., 1982) and partially otfset decreases in metaboilc rate caused by reduced food antake  (Scheur
& Tipton, 19777 Wooley ot al., 1974), Further , smstarned periods ot exercise contrtbute to ymproved physioal, physio-
logical, and psychological conditions: that of themselves are relintorcing.

Becouse most dictary treatments have been relatively mneliestive tor leng-term weirght o loss maantenanee,  technigue:s
need to be adentanied that gaoarantee o higher probabr ity of success, 1o noeting that most overwerght individials samply

eat too mach amd exercise oo Trttle, the obviows solutton 1n that more adaptave bebavior, most be substitoted tor the

status quo, A successtul long=-term change an one's cating behaviors yegitivey g systematic oontroduct ion of - competitive,

nontood-related  remntorcers that hold signinicance tor the dieter to st brodge the gap and then slowly a1l at,

Part icular ly ameng the chronteal by obesie, o behavicral chapge 1+ a0 precequuisite tor atoctodual change, arn the tndivarduals
have had much practice al parrying extrancous altemnpts at changtng therr attitades tovard obesity. Friacactons, covt-
citective, andividualiaed mtervention precedures suttatle 1o gronp settings n both the military and nonma ity come-

mutitties must be developed that ancorporate an exercise regimen and  promete the adeption of a leng-term nuteitional ly

somnd Cating program,
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SUMMARY

Problem

Despite the perennial concern abcul weight reduction, the gosl of losing weigh' and naintnln_ing a weight loss remains
an elusive cne for most individuals. The U.S, Navy has become increasingly more involved in the implementation of effac-
tive weight reduction programs not only because of the necessity for maintaining high levels of health and physical
fitness egtablished for all active duty personnel byt also because of its responsibility to provide health care for
retirees and dependents, Qvesity has been linked with at least eight specific disorders, the consequeinces of which
are an increased likelihood of ill health among the obese and a corresponding decrease in naval readiness, a heavier
work load for Navy physicians, and the added responsibility amorg health rcare specialists for developing and conducting
weight reduction programs.

Objectives

The purpose of this longitudinal study was (1) to evaluate thes effectiveness of a8 Navy-sponsored weight reduction
program in helping participants loge weight and maintain the weight loss during a one-year follow-up and (2) to identify
variables predictive of success curing treatment and throughout the follow-up pericd.

Approach

Participants included 268 active Juty or retired naval men and 923 women (nearly all of whom were spouses of naval
personnel) enrolled in a Navy-sponsored weight reduction program. Atter a one-year follow-up, an evajuation form was
mailed to all participants, except for 200 individuals who could not be located. Responses to the survey (686 participants
or 58% returned the questionnaire) were used to create three criteria: the ratio of weight loss to desired weight loss
goal during the program, the ratio of pounds lost in the program and during follow-up |.ninus pounds gained divided by
desired weignt loss goal, and a rating of success from 1 to 4, with 1 representing "didn't rcally diet" to 4 for achieving
the weight loss gual. Nine composites of items from the oretreatment and follow-up questionnaires were used as predictors
of the three criteria after dividing the sample into validatien and cross-valijdation subsamples.

Results

Results of this s3tudy demonstrated that the Navy-sponsored weight reduction program was quite successful in helping
participants lose weight; the mean weight loss was 22 pounds for women and 28 pounds fg:vr men., By the end of follow-
up, 32% or the women and 29% of the men responded that they had not gained weight.

In predicting the ratio of weight loss achieved to desired weight loss during treatment, the strongest correlates
among the nine composites included a self-reported improvement in heslth status while dieting, a history of few attempts
at dieting, and adult cnset of obesity. For the two criteria of one-year weight loss maintenance, the successful main-
tainer was characterized as having: (1) adaptively altered his or her eating behaviors, (2) experienced few adverse
h=alth changes or negative feelings while dieting, (3) become overweight during adulthood, and (4) engaged in some form
of physical exercise.

Conclusions

Results showed that to maintain a weight loss over the long term, appropriate eating behaviors must permanently
replace inappropriate ones. Second, individuals who reported an improvement in health status and few negative feelings
while dieting had a greater likelihood than others of achieving and maintaining their weight loss goal. Third, the
experiencing of few aieting altempts was associated with weight loss achievement and maintenance. Other results suggested
that childhood onset of obesity tends to predestine individuals to an adulthood of weight control problems. Firth,
because obesity is caused by an imbalance i1n the number of calories ingested and the number expended, most diet. regimens

are enhanced by a properly tailored exercise program.
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Recommendations

¥Yeight reduction programs need to be identified that guarantee a higher probability of success than that reported
for most pregrams. A successful long~term change in one's eating behaviors requires a systematic introduction of competi-
tive, nonfood-related reinforcers that hold significance for the dieter to first bridge the gap and then slowly fill
1t. Efficacious, cost-effective, individualized intervention procedurca suitable for group settings in hoth the military

xercise regimen d _promote the
xercise rogimen and promote
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