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SUMMARY

N

Problem

Despite the perennial concern about weight reduction, the goal of losing weight and maintaining a weight loss remaxns

en elusive one for most individuals. The U.S. Navy has become increasingly more involved in the implementation of effec-

tive weight reduction programs not only becau.e of the necessity for maintaining high levels of health and physicl

fitness established for all active duty personnel but also because of its responsibility to provide health care fur

r-etrees and dependent3. Obesity has been linked with at least eight specific disorders, the consequences of which

are an inc-eased likelihood of Ill health among the obese and a corresponding decrease in naval readiness, a heavier

wo-k load for Navy physician-, and the added responsibility among health care specialists for developing and conducting

"weight reduction programs.

Objectives

The purpose of this longitudin,il sttudy was (1) to evaluate the effectiveness of a Navy-sponsored weight reduction

program in helping participants lost- weight and maintain the weight loss during a one--year follow-up dnd (2) to identify

variables predictive of success during treatment and throughout the follow-up period.

Approach

"Particiyants includeo 268 active duty or retired naval men and 923 women (nearly all of whom were spouses of naval

personnel) enrolled in a Navy-sponsored weight reduction program. After a one-year follow-op. an evaluation foem was

H "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 weinht loss an-i, end a rating of success from 1 to 4, *lt-h I rprecacnting "didn't riGally diet" to 4 'Z,. _,•atov.,

the weight loss goal. Nine composites of items from the pretreatmnt and follow-up questionnaires were used .s predictors

of the three criteria after dividing the sample into validation and cross-validation subsamples.

. i Results

Results of this study demonstrated that the Navy-sponsored weight reduction program was quite successful ini helptng

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 2913 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 few attempts

at dieting, and adult onset of obesity. Fo)r the two criteria of one-year weight loss maintenance, the successful main-

tamner was characterized as having: (I) adaptively altered his or her eating behaviors, (2) experienced few adverse

health changes or negative feelings while diet)ng, (3) become overweight during adulthood, and (') engaged in some form

of physical exercise.

Cone] uniorns

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

replice inappropr.ate ones. Secoind, individuals who reported an improvement in health static. -d few negative feelings

while dieting had a greater likelihood than r3thers of achieving and maintaining their wetight loss goal. Third, the

experiencing of few diet ing attempts wis associated with weight loss achit-venicit sIid maintenano,-. Other risults suggested

that childhood onset of obenity tends to l I II%'di initihividhi•l'; to on adulthooi of welght control probl,'. lifth,

bh-cause, obesit/ is cciiu:d by an t lamca-C" In tht' rnbi"her it calorles i i(Ie5t ii ailit the number expendcd, most diet rCg omens

-it'(" kLihnh etln'' by a ji,-op.vt % t.jilnv,'ti ýxerci-'so, pr'ot~ram,
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Recoffrocnda t ions1 K!
Weight reduction programs need to be identified 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 comnpeti-

tive, nonfood-related reinforcers that hold significance for the dieter to first bridge the gap and then slowly fill

it. Efficacious, cost.effective, individualized intervention procedures suitable for group settings in both the military

and nonmilitary commnunities must be developed that incorporate an exercise regimen and promote the adoption of a long-

term nutritionally sound eating program.
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Corersltate ul Weig. Loss ii Treteti rr at Fol low-upi

In, tire lIir ted Sitatei- a loine, eaýt iirate:; rrid car c tihat. asi marry as 110 militn a rur ti, womcrsr arid rciildLierr arre overweigirt,

(Stuart. & Davis, 1912). Evidence pot) lieýhd by the American Medical Itsfociat tor i 1976), moreover, has shown that Ameirican

meir and' women on tire. avei age si grititrcaratly a 1ranteased theirci- weights f rom tire I 900 to iii. 1970S . SeveralI organiriizatiuon-,

arid agenicies ýe.g. , American Medical Aos~cisttori arid American Heart Associatioan) [live persisted iii cautioninrg tire American

priLlic abuito thre nncrr-ased revalltir risk., related to irberi ty, wirhag thatý arc based art tire resolts or hnondredr; of research

projects. huims and iris orroeatvs (1975), tor example,, ida-rtitfted e igirt rq-rri fc drrsa~es associated with ohesi ty among

SE~wo1rrino: dtabiotes mrre itus, ityrertcrt-lnroi gaýllbladdeýr diseaise, gout , Tihyrorid disease, ireact diisase, arthrritin, and jaurn-

L cl~~~~ice-. Fnr mosrrt arese individuals , howevcer, r. ir primary ciansider-a.tion is flow to 1anrmrtrnt ly lane excess we igirt which

as iii end cc-sri) then would be expected t~o enrhrrce their' heal th, appraxrrnee, and 7re-redom B1 mvr'merat

liespi te tire perennirrl concern about weight reauct- ira, the goal of I os;irg weigirt arid maintaririna a wr'igirt loasý remains

alitc 5i sve rone for most individoals. In in early review of tire weight rcduct:ori literature, Stonkaed and McLairen-liume

(1951)) c-ompared success rates of various programs caid concluded that, orverall1, 25% of grossly overweight individuals

K lost 20 pounds (9. kg) arid only 50% were able to lost- '.0 poundsi (18.1 kg). Stunkard (1953) summarized the pessimistic

view ol many praiessiorials in weight control research cad hrealthr care del ivery: "Moat obe-se persons will not stay in

treatment for ,Ibcrsity. 01 tirose who stay in treatment, most will not lose- wei-qit and, oh those who do lose we~ight,

most will rregain it."

In tire ensuing two decad'-s, the prognosis for tire typ, ~ weight tar-er changed little; in fact, Manln (I1974) coo-

cloded that obesity is a relaitively incurable disorder. 'sdire prornouacement., however-, iras had nto impart nit Uthe

publication of diet books nor the establirýhmrni of dirt tramn centers. The hopeful dieter, in torn, typically selects

aR program on the basi of en-nidorohite opt imis~m but with scant kite-rledyr or lire or, her ciraimýcs fur sces rgnrl

r the tre-atment of this disorder iii tire long-termi ira been inetffective and the identification of preriictors of success

ina a weight reduction program and at follow-up iras proven to be of limited va~lue except to underscore the importance

of age at onset anid externadl cueýs.

O~ne promising rdevelopment iii thle field of weight. control is the self-help grouru. The group approacih offers many

advantages such as a practical anid economic use 'a given diet progrars s resources as well as tire provision of oppor'-

tunities for modeling, social supppurt,* grnup ideotil teatron, r-einrforcemrent, pr-er pressure, anld social intercourse.

EXOMPIer,; Of Such groups are Wreight Watchers, Over-eaters Arironyrmouis, igi'S tTakr' tffi Pounrds Seansibly), and KOPS (Keep Off

l'orunrds Sensibly). lIn assessing the 0fci eivoness of these- programsz, investigators repart TOP'S as compiarahle tro niher

weight reduction methods anid, in some comparisonsý, more cilect-ive (Wagont cid & Wolowi ti, 19o9; Si irokard c
t 

al . , 1970).

Si onkar-d et al, (1970) re'port tihat amonfg 22 cirapte~rs at TOP'S betwe-en 10% arid s2/ of tire memb,-rs lost- a tot-al of 20 prounrds

(9.1 kg I. lIn addition to hthr majoir comporreirts of grrour identitaiecrtaon a1nd pr-er srrnprrrt , TOt'S' mimirrs call joini theK i~~~~l i te soubgroirip of EtriS after n-eachting thirerr dr'sire'd weligirt grirI. Tire prosineet. ir KOrir mr'mb-r'r-hip Ak1 rrO' a"i addii tioanal
impirtirs to sirreecrl. Another weigirt 1rrs., iri erirc- iitirtivi- is tire, 1mm nrtl' Ieinrg ep,-vi,tsnc by ti,' wr-hier,'rot

r ~~ ot'y',nr a' - in,. lirearrtnird is-rd-c (11 i'/r 1s ltran 215 merbr atWeight W.,tvi~rss wtir birerrt' lrctirerO f taihr, or-gorrtzotroli

al tet retrieving ihmeri- weuglil loss ujirrir. Man than 110% 'oritrolta-d thir-i wrrrilrt wiruin ICar.. irr 1-r; (4.', k
1 1

) oiif i original

ttrxrls 1To pir irrai ot 1 to .. Year-s. uris iirghiy wrIcesu ..-....... rrir-l'in-i in ttlutdt nut rrod Weihirrt 110-rilrirrr part-ripor-

t mir arid rorrrrrrerri 1-rr ocfrr arnd scr-' it ry . As rnrtlr--ser ealrlp- ,I *r sel-rr -nr-q-', Ovi-criat-r Anrirymarorn, whirelr

mint-s a t orm~i s imi I r to A tcohiv' ic Ariin yinroua, hi- br-en pu-tIr'oi ,--ly ......-rr;tul inn trertanrj I rose- ribesv i'e-oCr ciurr-tev--

teed as "srrogialyaddicterd to forod" I ioredr, 1974).



Results of other studies, however, have identified some shortcomingq in self-help groups. Garb and Stunkard (1974)

ard Levitz and Stunkard (1974), fore example, reporl that TOPS has a high attritioni rate which, unless augmented with

behavioral techniques, renders this approach relatively ineffective for" the majority at members. Iln accord with this

Si

statement, Wilson and Br(,e,nell 1(1980) conclude that benravior modification weight loss programs are superior to tradi-

A 1an11 tre.atmernts. Mlst behuvioral prngranis report an average weight loss of 11 pounds (5.0 kg) during 10 to 12 weeks

01 treatment (Wing 6 Jeffery, 1979).

The success rate of a particular weight loss program is measured by both the w-iglit loss achieved during treatment

arid ilie subequent maintenance of the loss at follow-up. While many studies, such as those cited above, report favorable

Weight losses, lone--term maintenance data are frequently absent. Recently, however, Foreyl et al. (1982) have demonstrated

that 43% of participants in a behavioral weight loss program remained at their new weights and 30% continued to lose

throughout tine one-year follow-up.

The U.S. Navy is concernvd about the effectiveness ot weight reduction programs not only because of tho necessity

for maintaining high levels of health and physical fitness established for all active duty personnel but also because

of its rvspolnsibility 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 military have developed and implemented physical fitness

and weight reduction progra,.x. Also ot critical importance is the issue of the most prudent utilization of a limited

pool of Pavy physicians. As noted at the outset, obesity has been linked with at least eight specific disorders, the

consequences of which are aii inc-reasd l1kelihoud of Ill health among the obese, a heavier work load for Nany physiclans,

arnd the added responsibility among health core spicralists for developing and conducting weight reduction programs.

The purpose 01 this study was (1) to vvaluate tile et fectiveness of a Navy-sponsored weight reduction program in

helping participants lose weight and maintain Ofh weight loss during a one-year follow-up and (2) to identify variables-

predictive of succ-ss during treatment and I;rigouihoirt the follow-rip period. To accomplish this objective, tile study

was divided into the following three prrascs. The first phaec was designed to determinie ow many men and women lost

weight during the program arid frow many maintained their, weight loss during the fo:[ow-up period. The second phldse con-

sisted of developing composites of questionnaire items to be used as predictors of both weight loss and maintenance

of the lo•s. The third phase was designed to examine the value of thins, composites as predictors of three criteriar

(1) the ratio ot desired weight loes achieved during the weight reduction program, k2) the extent of success in main-

taining the weight loss during thie follow-up, and (3) a rating (from I to 4) of the individual's degree of success through-

out tire program and follow-up period.

Paert -!.n: 
Mfl-•-

The sample for this longitudindl study consisted of 268 iren and 923 women who were participants during an 18-month

period in a weight reduction program sponsored by the Navy. The male subsasiple included both active duty and retired

nadval personnel whin h ni-arly all Of Pin rmsu. n were spoilrceri of active duty or- r'-ft rid ope:'rsnrinr I. Tire averagi' age of

the groups was 33.6 (S.D. 13.-f) for men anid 36.5 lotr wine,,r (S.D. = 13.6).

Begrilnlng classes for this program were held three times; ;i wek. lDuring thIluse sessions, I Navy medical ofin-er

discussed thi- diet; recorded weights. hIeightc;, skirtold m.oi-,iire.;, mInd hrood pr-•sii•r,- vali es., aind dr-'r bloodh samples

for' subsurqu-rit laboratory narily:;cs nl 1 il ids .inid Chol,'sterol. Tire diet s•,Ic-i'd tor" this; p-Oigroc I imtled tire daily

caloric intake to 1,0010 r-als a rnd Uot lIiced tin" low r-,. .b oriydiili,• "- rschier " Chiali' itr'r'l',- t - r- f et nig r-l ic d iets (K r-Wick t i'.raa ,

lgtrtm; Atkins-•, 1s; fIre rrnr err ,iit., tn/i; aonnirer I urn •trid. ardn Nrt'-eit urn, 1173 ). tly I mit rrr9 airounrts 3t 1rij-t-id

carbor.rydratc, tire tiody' c cells do riot l'"ice, i is' l nndrr lln aimournts oI glrrnrost- andrr thireturn', hIin' r to hrr lo
t 

•,r• at, nirij-gy

source. Wirirn tolnlil so, wrstt- acid p uiodrctI; kilrOWl o'. |tintnrrr'!; ri-n" p nlnnr't'd . l',rti[ -i tprrlri we r' givir K'tos til'; t.n test

F 2Si



theiir urines; a deep purple color indicated an individual was excreting kelones. After the diet forms were distributed

ard measurements recorded, participants completed an eating behaviors questionnaire which was developed by the senior

author to obtain inform.ition concerning age uo onset of weight problems, eating behaviors (including legree of external

cut-elicited rat ing tichiavios), lthysic.l activities, feelings about food and dieting, and emotions associated with eating.

After the initial session discussion groups were conducted twice a week to provide participants with a forum for

supportintt weight lo-.s effort., monitoring blood pressure and weight, sharing thoughts about the program and being over-

w iight , dicossini medical complications associated with obesity, and piumot inig self-cuti-u'ol techniques. These groutip

mect ingi 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-month follow-up data collection phase, approximately 200 individuals could not be

located and thus were excluded from the study. In arn effort to increase the return rate, participants were telephoned

and aikco to helip evaluate tthe effectiveness of the program by completing and returning the questionnairo. A second

telephone call war; madc it tih, participant had not returned the questionnaire in two weeks. Of the 1,191 individuals

who Ougan the program, 68b (58%) returned the questionnaire and 505 did not complete the survey or were not located.

Res.ult., if comp~l, walvc aInalyne's revealed no sigjnificant ditferences on mean initial weights and desired weight lo~s

goý be~tweenl men and women who returned the questionnaire .ind those who could not be located or failed to respond to

th- follow-up itily. The moon irnitial weights for women were 188.7 for follow-up respondents and l9O.9 for nonpdrticipants

while the mean weights for met. were 235.8 and 238.4, r'espectively. The meon desired weight losses were% approximately

'r poutwrdr. toe met) and tO for women. Question-s, on the survey pertailled to achievement of the weight loss goal, number

of pountds lost during tli"e program, feeliugsi ir erxrienced while o1 tlie weight reductio o regimen, changes in health status,

.aint eat ing bt-h.rvroe, r-'o;on(.s) for disconitiniiiiig, extent of physical activities, aind a eating of one's appearance.

POr tire first pli.ise of til' airalyses, iri'queney and pcrcentrige distributions were computed for the follow-up, self-

-rep•rited questiurm.ti -i to d.termini how miny men and women lost weight during the weight reduction program and how many

mainiiuiii-d tlt' Ii,;; itIiirsrnrtiit the il i low-up period. Also computed were the average number of weeks in the program

and a teriel.'iicy diitrilbUtilmll ii the various reasons for discontinuing the regimen. Using responses to the follow-up

qrliisltinonair- items, thrce criteria were ceiated for each participant; (1) the ratio of weight loss to desired weight

loss; goia during Ih(- progr-am; (2) the ratio oh pounds lost in tihe program puis pounds ],e)s!t diml'ing follow-up minus poundis

gicined divided by dt-si ricd w irght loss goal; ind (3) a rating of success fiom 1 to 4 (wItt I repre'usenting "didn't really

diet," 2 for, achieved goal or lost weight biut gained more than 501. back, 3 for achieved goal or lost weight but gained

less thian 50% back, ind 4 for iclritved goal with ni subsequent gain or continued to progress toward tlt- original go.rl

without galining wr'ighlI).

I-ur I hi, seciond phoisc, compri; it t-s of items from the pr itrcatmient and i ol low-up (liii's irimi res were cresatvd o•r rig

it'xi-,in.llytic t'echni' •lries and Ithein tilt- Inte'rniai tonisi!rteni'y (coefticit-t alpii-) oi u',tcth diiicins•iri ws t'st triiitedt. Dl.v l'op-

mciii ,I iiou ilr tiltl cý-impo.;it-s from thii, prvtlreutment u-atltig b.'llavlOi's quest rionnairii Is dutsci-lbed elsewh•ere (Hloiberg

cuL o., 1980); i•re lout Liictois worri tdihled Ove'-wi'iglht lIstiry, Fuood tilsessiori, hEmot tonahl Fat-c, and Aetivities (physical).

-Lvci nlhur sca tIr u'vrrlwt v r'om tilte item anid s-'ilI anialytic procedure'es cionditetd on the- it• -rotlu-lt and follow-upIt iiit ii iurii -

lh c ittem's. hulnlt- tiir'lu d-d: Chingig iii Fi.,it itg Biet'haviors, Chatige in tit-,lth it, , tistotLy Of Iil'tiiii (Int'l ictlgii'iit

snuivi-y), Ft-'luliirjr slt Ie Dieti ing, ,|id -0 Ir' ivt'kirri to Diit (torlt qu•gi o-si trl' i r't ). "'t.,l't' I Is at irisciii'iuiiir n tin-, fn'iii

cromr-n ,Ib ... .is in [ori itc- -sc -It-rt-d Is atll CX0iuLipLt' t ata i ;h - -Ti' ic dimtrn:;i in.

Tin' n'iir e urmhrrr.i t-s wie]o ....... L tetd witli it.i' tin ui t. ' i. 1i u v1 k ItrV 11i III ti. ' i rhlll trlh.rt'. i loii, sttldy. Tiit' rut'mph"

"it n-l' attnd ot-llri o ilit , iilibi'" foilh -Irp i I tintat i %ii iii titti) Wtridltvilrl- litl Vt i iditl . ;i1r -i1tl r-iriri-rtl r.it tion rot'n.trij -
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1bm basis for this division rias tile degree of success achieved during tilie program arid thrioughiout tile follo-tip pleriod;

therefore, boll, siihsairplrs included equal numbers Of mcn and wo~men fur eachi s-pecri ic le-vel of sucecess. Miuitipie regression

* analyses were then pecrfoimed onl tilhe validation subsample, usingj as predictors the nine Comporsiteos of items trea-ted from

Itire pretreat merit c~iting behavior's arid follow-up questionnaires. The step~wime equatiorns Obtained trom thlege analy!ses

were applited tLo the cros~s-val idatiori subsample. Results of these analyses will idairtify variables arid equal ions ta

canl be used experimentally to predi ci. silicess iii future studies of weight reductitoo arid weiglil loss mailiii lance.

Table 1. Selected Items for Each of Nine Composites Used as

Predictors of Obesity, Weiglit lldciiilion, and Weight Lo~ss M'aoticiiaiier

Cr-iteria
Oveir 1

Pr-ogrm c"I I i-op Sure .. s.

Compos Ite Obesi, I Wi-igirt lo,05; Wcr gilt Loss Ral iiig

-- ovi-rweiliht. hilstory x x x U.S.

Werec you overweight- betwee'n tie ages of 7 and 12-? (Yes or No)

Food Obsession X n.s. n1.5. n

* ~Sorietimes I feel quinte helpless arid can't seem to control my
* ertilng behavior. (T or, F)

- motional Eater X n.s. nI.S. n S.

- Slien you feel as; though you ha~ve to eat something bet wren seals,
bow wotultd you describe your feelings? Derssd (T or F)

- Activities x n... n.s. X

* he~lw many loiei-s a week do you spciid in some form of qouite
- stremnutu activity, Such asswimming, jogging, handball, etc.?

* Changi- in Eating Blliavioro N/A nI.S.

11w'- you changed any of your, eating habits? If yes, hlow?

Cliangi- ini healltfi Stat~us 14/A X X n.S.

Since you've been onl thle dii t, have you noticed any changes in
*your health? if yes, what?

History of Dieting N/A X n.,;. n. S.

Since you were 1? years old, hlw-.v you ever been oun a dieit'
For example,- I have f alletn dor tor--

1
'nusc i bed wei ghit reduct ion

* pills. (T or F)

Incig while filet iig N/Ans.n.X

Whlleni you wee, pail ici 1 'at iig in rihei preg,-am, hlow would yon
- ~describe your ferigIrritable? IT or F)

Moti ivntiouu to Diet N/Anm...

Wfiiy diid you joiri a we glit-i-du-dn- iiin proijeam?

Atn levormrin ii hi, i lit loss;ý Coal Curii Ma iritl Iiti-it

Al thei otiin:i ol ti, pirograum, participiants; indicated tlli amtuintr (if wrujigh they lno1 'd to four. Of th'-cr who "ithurni-i

tliic qutusi ionnn ii-, 14l Lir ill,, wuim,-i anis 24% of l1iii menu reI 'iw-iun tn uuotiultlei iillIui j omi i

* ;'n- icilii log ll the weig~ht reindo hunl program. Amotung woim-i-i, iii, ipiirli-ti wr-iujhl lo nioniuJul I i (0 915 iuiiiiiitl (0-

43.1 fkg), witihi a mr-air of 22 p'uiiid:. or 9.(, kg. For- tii ilie lefiriteu wright loFss dining tli 'i n-10-u11 W,- Il'h 0ti~ 10 lobi

po1 unuids (0-75.3 Eg), with a mt-il wieighif loss nil 211 piound-,l or 12.? lug. Bly thi uinw ofl hid ruin-yr-i fol ltw-iii, 52-1 of tl-:

Semiunc ar1 nil75' of til- mnitr ir-piir-t,-u not hiavinig gz iiwul ain, ei-ghil; Iltheý pu-reni-iiiihio! ii'-usdhuHai-i ... punt. .- who ii iot

yet achieved thivir ide-l weight but were tp--ogressiiug toward thai goal1. Thi- r-iiniidi-r, hiuwiven-, irvi i-ni -i gin iiii woiijlt

4



from 1 to 6, pounds (I to 29.5 kg) fox women and 2 to 60 pounds (I to 27,2 kg) for men, with a mean weight increase

of 1, pounds (7.3 kg). Of those who gained weijht during tire follow-up period, 18). of the men arid 23% of tire women

also lost weight ether in pursuit of their original goal ur in air attempt to lose weight gained after the program.

The average number- of weeks irr tire pr-'gram was 11; individual periods oh part icipation ranged from one day to one

year. lire most frequently given reason for discontinuing participation (39% of the women arid 32% of tire men) was that

the weekly meetings were inconveniert. or posed transportation problems. the second must common reason for men was

"that they (21%) had achieved their goal or werc close enough to work on their own. Among women, 22% claimed chat they

did not have sufficient motivation to ccntinue the program.

Prediction of Weight ross and Weight Loss Maxntenanrce

In predicting the first of tie three criteria (the ratio of weight loss achieved to desired loss during the program),

the composites of Change in Health Status. History of Dieting, and Overweight History yielded a multiple R of .37 and

a cross validity of .32 (as shown in Table 21. Thus, the most important distinguishing variables of 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 tire 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

mof th weight loss/marrrtenaxrce ratio criterion, therefore, was a self-reported improvement in one's eating behaviors.

The second most important correl.xte was a self-appraisal of an overall positive ch~ange in one's health status. The

third variaule to cnter the multiple j was the Overweight History composite which indicated that individuals who had

become overweight as adults would be more successful than indLviduals who were overweight as children at achieving and

maintaining the desired weight loss goal.

Also shown in Table 2 are tire results for predicting the third criterion or the rating of success in the program

and throughout the follow-up period. The multiple R of .306, which cross validated at .264, included the composites

of Change in Eating Behaviors, Feelings whilk f•-tino. and Activities. That is, the more successfrl participants were

those who experienced a positive change in their eating behaviors, reported favorable feelings while ii tire program,

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

Table II. Correlation Coefficients and Beta Weights between Composites and

Three Weight Loss Criteria for Prticipants in a Navy-:rponsored Weight Reduction Program (N = 686)

Beta Multiple Cross-
Composite Weight R Validity

Criterion 1: Ratio ot Program Weight Loss to Desired Weight Loss .372 .117

*tharrgc in itt-a ith Statuis .272 .240
tiistoey of Diet irng .252 .204

Overweight History .189 .117

Criterion 2: Hatl t• i Wright l.oss ii treitmt.•irl ad -'ollow-rp to Ie'-i-rnd

Weight hess .403 .430

Chraxgi in Eat ing P'ihavrt,rs .32o .36t,

Change in teal th Status .1 I. ?. 187

Ovrwi-ight History .105 .132

'Critcrion 3: Rating oh Failure (L) to Suuces5 (4) .3utr .264

Change in lat i rg [haixi ors .23 / .206

Feelings while ICt-tIng .ltl .151

Act ivi t is .10' .132
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SUISIARY

Problem"

Despite the perennial concern about weight reduction, the goal of losing weigh' and maintaining a weight loss remains

an elusive one for most individuals. The U.S. Navy has become increasingly move involved in the implementation of effec-

tive weight reduction programs not only because of the necessity for maintaining high levels of health and physical

fitness established for all active duty personnel but also because of its responsibility to provide health care for

retirees and dependents. Obesity has been linked with at least eight specific disorders, the consequences 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 among health care specialists for developing and conducting

weight reduction programs.

Objectives

The purpose of this longitudinal study was (1) to evaluate the effectiveness of e Navy-sponsored weight reduction

program in helping participants lose weight and maintain the weight loss during a one-year follow-up and (2) to identify

variables predictive of success during treatment and throughout the follow-up period.

Approach

Participants included 268 active duty or retired naval men and 923 women (nearly all of whom were spouses of naval

personnel) enrolled in a Navy-sponsored weight reduction program. After a one-year follow-up, an evaluation 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 minus pounds gained divided by

desired weight loss goal, and a rating of success from 1 to 4, with I representing "didn't really diet" to 4 for achieving

the weight loss goal. Nine composites of items from the pretreatment and follow-up questionnaires were used as predictors

of the three criteria after dividing the sample into validation and cross-validation subsamples.

Results

Results of this study 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 for men. By the end of follow-

up, 32% of 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 health status while dieting, a history of few attempts

at dieting, and adult onset 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

health changes or negative feelings while dieting, (3) become overweight di'ring adulthood, and (4) engaged in some form

of physical exercise.

Conclusions

Results showed that to maintain a weight loss over the long tere., 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 oieting attempts 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. Fifth,

because obesity is caused by an imbalance in 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;

Weight reduction programs need to be identified that guarantee a higher probability of success than that reported-

-for moat programs. A successful long-tern change in one's eating behaviors requires a systematic introduction of coepti-

tive, nonfood-related reinforcer. that hold signtificance for the dieter to first bridge the gap and then slowly fill

it. Efficacious, cost-effective, individualized intervention procedures suitable for group settinga in both the silitary

and nonmilitary communities must be developed that incorporate an exercise re~ifisen 4_d,,romot4 th * to fe o

term nutritionally sound eating program..J.4j .
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