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Obesityl A Stud.y of Calorie Intakeo Energy ExpenÕlture

and Success in. l^reig;hi Reduc'bion of a Group of

Obese 'uJomen

by

Judith. Iri, Strang

This stud.¡r attempted. to discover whether clifferences

irr food intake and/or activity existed. beÈweerr. a grou-p of
succes,sful- and uTr.sllccessfur red-ucers, Twenty*f'1ve obese

women., members of the strearr.llj-ners crub, participated in the

stud-¡', a.nd" were cl-assif ied into tvlo groups accord-irig to their
'på.ttern of weight Joss throughou-t the periocl of mernbershlp

in the C1ubu The Í'ood_ intake and- energy expend iture of each

group¡ âs calcul-ated frcm |-day food and aeL1vity record.s,

ì^fere compared., Eight women of normal v,reight were selectecl ùo

,serve as cor-i;rol sub j ects 
"

The su_ccessfuJ_ red,ucers r,rere forurd :to ha.ve a signiflcantly
l-ovrer mea.n d.aily Ca"Lorie lntake t,han ùhe unsuccessful reducers"

The successful- red-ucers also had_ better food- habits Lha.n the

unsuccessful groupê

tdhen ener=gy expend.iture of the otrese was calcul-at,ed. with

both id.eal and. actual weigh.t, tlne io-eal weight was found to be

a more acctrrate guid-e" Mean da.ily energy er-pend.iture u¡as simi-

La.r for al-l groups" The successfu-} red-ucers spent tt^,rice as much
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time ín Nhe more a.ctive cei,egory of actlvities a,s compared

Irrith the unsLrccessful_ reducers* Ped.ome|er readlings for ùen

st-rbjecüs indicated a wj-de individ.ual r,'ariati.on in amounf of

walking,

Both groups of obese women scored" higher tlnen Nhe con-

trcl group on Shi.pmanrs Anxiety-Depression Scal-e, but fh.ere

v,iås no significant dlf'ference between the rnean scores of the

red,u.cers, Sco::es of some of the individual-s appeared to be

rel-ated to dieting success q

i\ ]000 ta,Iorie reducing diet was foll-owed- by elghi:een

of 'bh.e obese women for a period- of fou.r weekso The total-

weight loss rqas small for both grot"lps) although the success-

ful reducers showed a betl;er perf'ormance ind,ex" 0n bhe basis

of the d-ifference between pred-icted and, a,c'bual. weight loss,

general adherence to the d-iet was poors

Some of the dlfficulties en.countered- by obese wotnerl on

a red.uclng program ïrere noted. The social- cluì:-t¿oe of groirp

therapy as a method of trealment for obesíty appeared. to be

effective tn¡ibh only some ind.ivid.uals"



TABLE OF CONiff]IiTS

PAGF;

IÌ\Ii.r?ODIJCTIONTâ! oEEoèeo qøâoù osÞsê?ocÞèÞecaqo ô6èâoÊ o ooas :l-

ll.Fi\iIEI¡'l OIt' L]TEB-ATI,IIìË. o e ù ø øe e+Éo áÞeå¿& Þ eôÐ ê é o{¿+d â oúÞqø 3

DEFIIIITION Ot+ OBES:ITY- ê ! o e eâ q o âø e @ Þø ô B øe o o â ã o ð èo eq â 5

EiUïRGY ltrltrTABOJ,fsl'f . - * e 6 qåå¿ â ås, * a 6sae oqo Þo&ø û ó äê45e q B

ST-IJDIIJS OI;' LII\IERGY EXPHND]TUP,Eô o ê ô è€ F â eq &ee s, E 4 c oè ô o 1-7

ETTOLOGY O¡' OBESITy*" 6 e 4 ûeoêàqossÈrês4.eeôâs+oê aõ Ãøs 26

l-l-üDUCIi\Cl- PIiOGP',IàI'ISâ{ o. &.ø oç e a e o è ê a ô e s o as .*â o ê $ ê o â !+ã + 4a

l'''mTHODq e o èÈ è o e i e e a o a 4 q o a o ç e 4 ê è Þ â 6 q e Ê ç o e o s å ! Þ s 4 e a o s o o â Ç 53

DISCTJS|jIOI\ OF RESITLTSå+a oî 6 ô Þo,e o{ o ô+ s ôe6âo s{ è,ê r seeùô 58

DESCij.IP'I'I0N OF STIBJECTSó. a ê o s s ê ? 4 a s e e ê 6 o ø o o o c e c o s+s 59

CAI,OIìIE li{TAßf: Þ oa o þ 4 ! Þ * e I o ø a e o oo o e o Þ þ,â e e o Ð ô q e e c d ¿Ê 6Z

ENERGY EXpEï'IDI,IURE' 46 Þ + o + e 6o e á a r ç o ø o É ç ô è o oá ôÞ o E4 eç o 70

PATTERN oF I^IËIGH'I IIEDLTCTIOI{-É $ eêqÊe ô,o o € â Ê aåaàâ. oeo 78

AID{THTY-DEPRËSSIOIV SCJLI.Eê oo o û a oo{ + 4! ¡ ô Ê ¡àÐâ é è èo ê eçc Bz

PfrDUCIi\G DIET"€ã.oÞç û4óoÞâÂê!4çeÞ6f aÞ¿¡ e. o é oco oeðo6 B¿l

GROUP lliå=IGFIT äEDUCTION'."esoâ õe¡eoe ó? Dâêåo e û e âaeoe " Bg

SUtliit{ARYÞ ê ç Ê $ ' c ç 4 û s o e s a r € o e ð ê o @ o q p È ' q o e o F o 6 ' è è r o o o q . e o s 92

BIBLIOGÊAPI-]Y"" oê s r Þ ôÐ åo ¿ øes ¿u È so çe 4c c o q à{c*e ùÊÀ. ¡ É þ6êç g5

åPPEI\IDIX A- O¡estiorrnaire on Personal DatasôÞôçÞe6ê¡4è 105

B* fnstructions and Forns for Food- f:nta.ke
ancl Activlby Record.so ô o 6 e o É ès +ö o+ o òrsoEâ 10?

C, Desirable þIeights f'or 1¡Jomen (lÏeti:o.ooJi-
ta.n Life Jnsui:ance Cornpany)u" "*oe É. +"e+3 109

Du Perti.nent DaEa for Twent}'-Fir¡e Obese
Subjects and Eight Controlsèoô 3, oo Þe,aø& l-10



V1

'IÂBLE OI- COä'll.iliiT,S C0iriTINUliD

Ð 
^ 

a'!ri

APPËllDiX E, Ta-bl.e;: on Energy ExpenditLire f or-. Varj-ous
Activities:
Tabl_A .1-", Va,J-ues De::iverl- from Ðu¡'nin8s

Tabl es on Enez'g;r Expe:rdi'Lu::e
During Various Ji.cLi'¡itierio," oo n 1Lz

Ta.bl-e 2" Description of Ca.tesories of
Ene::gy Expencliùure s Canad ian
Dietar.'y Stand..a::d, 19630 a o e ! o

rl?

Jp¡i1}. Predici;ed- Dai:l-y C¿¡,lorie iileed-s
for' l,Jc¡r¡en of ittorrnal i,',teight
(50)"q.óoq .êÀoeôoø6àooooo. rl-5

F* Ta.'ble Ä, DaiJ-y C¿-Io::ie Tnta,ke of' Tweni;r-
Fi.ve Obese idonen as Ca"lcul-::.bed
from Sever.-Lla¡r Foocl iì-ecordsu " " u !L6

'Iab:_-e 2" I'lean Da,"ily Cal-o::i.e Incalce ancl
Eìxi:encl i i;uz'e fo-r' Twenb;r-Five
Obese arncl llighù l{orrna.l trieight
$ubjecLs$â ¿ 6€. a. o o oo ôo eo o,. â øoo 1I?

faÞl_C"_2- Da"i.};' Caj-orie trxl:end.i bltre of
Thi-rby-Thi:ee,Subjects Calcu-
l-ated ìry Itive i4'ebl-1ods tla

Tabl-e t, Leve]- ofl .Activity of 'len Obese
l,'Jomen as i{easu-recl by Perlometer. LZL

Gn The Shi;on:an f'rn>ciety-Depression Sca.le*

rFa ir-l a -ì (

ression Scal-es for''Jlhj-r'ty-Three
Subjectsooô,oéaÞôâ oôeeos,o l-24

ilo iìed"ucing Diet of 1C00 Ce"lorie s" n, o o, o e â e 125



vil,
LISII OF TAï]I.,E.S

TABLE PAG,E

ï Characteristics of three gï'oilps of wornen
pe"rf-r-cipating in the studyo oåð @e çøâoê,s6e*ËÐ 6a

If The mean d"ail-y Calorie int,ake and- expencli bure
for three gr.ou.ps of women cal ci.¡-tated_ f:.om
seven-d_ay food_ a.nd a.ctirritl recordsóÞåee4ûoè 6t:,

III Analysis of v¿:.riance for day and_ per.son ùo
persor] varlation in ind,irrid-ua] Ca,lor1e
lntake oveT" a |-ùay period*èðÐ{oeeaâôs*åe&c" 6T

IV Cornlra::ison of food haÏ¡iùs chølanLeristic of
the three grou.ps*or.6 þënseÊe{ o e à 6Èøßî Éèêf éqe 6g

V I,,ieekIy Cal_orie expenditure and intake and dj-f-
fez'ence bçtween pred_icted and- actual weight
loss for thirLy-i;hr.ee v.Jome.if{såerÞ5 e â. å o. soo, ?Z

Vf I'fea.n d-ailrrr Galorie expei1flil,ur.e for three gror-¡13s
of women calculated by fir¡e nethod"scqêðcâ6&o ?Lv

V1-I Dis'bance wal-ked. per d.ay t:y telir subjects as
measured- by ped"ometerr*.ø os.ea c4&àaÞrs ooôqaê6 7Z

VIIï Percentage of ea.ch group showing v,reight l-oss
and gain. over a tÌrree month period,âeoeaoÉo€ 79

IX ltlean anxiety and. d-epr.ession scores on Shipman
test for th::ee groups of su-bjects,oÐqf o?4Êqe 82

X i,Íeight loss of eighteen su..bjects after fou.r.
i¡¡eeks on a red_ucrng d.iet of' 1000 Cal-ories**, 85



LT.ST OF IìIGUR-E,S

viií

PAG}T} GUBE

f " Pattern of i{eight Loss for 2 Obese ltomen*o, o o BC

2* Pa"ti:er"n of l¡ieighb Loss for 4 Obese i/iomen*. u o o BCI

3, Pattern of l¡'/eight Loss for B Subjects Over
B Irlonth Period-rc o os4 eeßøqcs&Bç4eãÐôêôsroÞÞ BI



INTRODUCTION

In the fall- of 1957, the Foods and. iVutrition Department

of the School- of Home Economics, University of Manltoba,

began a weight control- prograru wiùh e. group of obese wonen

who were members of the ltinnipeg Branch of the Streanl-lners

Club* The aim of the project was to provide instrucbion on

wei-ght conbrol and" to assist with ind-lvidual problems in
reducing* Diebs of d.lfferent corrposiùion were glvenu and. the

pattern of weight reduction was fol-l-owed- over an extend.ed

period-" It was thls initial work with overweight vromen ùhat

prompbed" the present stnd.y,

The response of overweight persons to a variety of reduc-

ing d.iebs has been stud-ied. by ma:ry workers " HolnIever, more

information 1s need-ed. on the activlüy pattern of the obese

and. their Calorie expenditure when compared to that of norma]

weighb persons engaged in the sa.me }evel- of activity, The

work required" in moving a large body roay be assumed to increase

Çafories expend.ed 1n physlcal activlty over tha.t of normal

weight persons ê On the other hand, the very obese are unable

to engage ln strenuous exercise and" may ha.ve l-earned to be

more efflclent than other persons 1n physlcal movement exer-

ted in various activli,ies*
It was bel-ieved- Enat a d-etail-ed, sttid-y of a group of

overweight women wlth respect to bheir Caforj.e intake, energy

expenditure, and response to a reducing diet, would- provid.e



further infornation on the problem of energy balance and" al-so

a d-eeper insight into the d.ifficulties associated. vrith welght

redliction. The SNrearnl-lners Cl-ub afford.ed an excellent group

of cooperative su.bjects for this purposee

!ühen the pattern of weight loss of a group of obese

persons is f ollovred, it becones apparent that Some inclivid-

uals are able Lo red.uce successfully, while others a'te ttot"

Many of the Lrnsuccessful- dieters cl-aim to be rigictly follov'r-

ing a low Calorle reglme. JL number of reasons may aecount

for the fallure Lo achleve the expected weight loss"
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rrof al] 'bhe para.si.i;es iha,E af fec'\, ht-una.niiy, T do noÈ

know of , zlor: can I i;nagine t afrl nore disti:essin€j then thab

of obeslty" (4) " This statement, i-al¿en fr"om F,aniingrs

t'i-eiter on Corpulenceril 186l+, rlas ¡iacle oile hund-red. yea.ï's aE-.ot

ì:ut aptly d.esc-¡'ibes tlre mod-ern con.ce;oùion of obesity" As

evidence of Ì;he present apnroach Do this cori.d-ibion, 'bhe

I,iNeratu::e is f i.1]e,1. l^iith sbabemen't,s to -t he ef fect ihaiu
rrfnside every fab marrz a thin man is wl}dJ-;'r signal-1ir.r.g to be

let ouirr (4), There is no dor-rirt about the pubJ-icrs ilreoccu-

patioïl hriùh bh.is proï:Ietn" 'Ihe never-endi-ng; j-i*ct of Jot¡-

cal-orie foociso crash d iets and ma"¡4ica] red-ue:-ng c'rograms

i-nd.ieÐ.te$ a uni-versal" concen'bration on bhe a.chievemen.b of the

s I end-e:: f igure .

This colrcern l'¡itkl overweight is not ullrva,rranied '¡hen

ihe preva-l ence and seriolr.s compllce.tions of the cond-ition

are cons j-dered, rrThe Iìeport on Ca..nad.iavr Ave:'age 'uJelghis,

Fleights, and- Skinfol-d.s" showed 13 pei: cent of tana.clian men,

anù 23 per cent of Canad.ian r¡omen to be obese (BI) " tr'igures

írom the "Bnil-d- and Blood. PressLlre Str-rdyrrt compiled. by bhe

iJniied. States Society of Actua,.ries tn L959 (102), inclicate that

or:"e quaz'ter of 'bhe Anerican popule,.tion is overweight. Retlveen

'bhe ages of 15 a.nð.69, 20 pe:'cent of men and. 23'per cenl of

i^romen a.re 10 per cert-ù over"welghb r,^ihile 6 per cent of men and

11 per cent of vEomen a::e a,t leasù 20 per cent aþove the id-eal-
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weighb for thej-r age and" helght" Wlth advances in ned.ical

skill anö knowledge, people are livlng to an old-er age where

it is nore d"ifficult Lo maintain the id-eal welghtu This fact

may partially account for the appatent increase in the inci-

d.ence of over¡,rreight,

Many factors are probably responsible for ti:e prevalence

of obesity fn tod.ayrs worl-d-" With the era of automabion,

I¡riesbern society has largely become a sedentary groupj with

fev¡er worki-ng hours and- more l-elsure time. To a greatet d-egree

than fornerlyu ad-ults en;oy sports as spectators and" partici-

pate in very llght forms of exereise. With the present hlgh

sùandard of }ivingç, the ava1labll1ty and- variety of foods

has increased-, a¡.d- food. pfays an ever-lncreasing role ín

socia] and" business funcüions"

The med.icaL professlon has focurssed. its abtentlon on bhe

protrlem of overweight because of the serious consequences

v¡hich uray be associated with obesity or resulb from it" The

most startllng flnd.ing is the effect of obeslÙy on life

expeeLancy, Life lnsurance statistics have shor¡¡n that alnong

men aged lJ ùo 69 years, the mortallty rate was 20 per cent

higher for persons l-0 per cent overweight, 33 per cent higher

for those 20 per cent overwelghtu and 42 per cent higher for

those 30 per cenb overweight, when compared to the mortality

rate for stand-ard. riskso For women of the sane age grou-pe

the nortality rate increased. fron L8 bo 30 per cent above that
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for stand.arô risl<s" This increaseo rnortality raie was prin-

ci-pa-l-ly clu.e bo h;.ri;ertens iono card-ioi¡a.scular d.i seases o vascular'

l-esio.ns of ihe ce:ntra-L nerrrous systern, and d.igestive distur-

bances (102). Obesity is also a.ssociatecl. with d-iabeies

mellitus , er);Ttritis, glou.b, hernia. e caTrcer of bhe e.ndomebriu.m

and- skj-n compl-ica'bions (5r+7 r56167 r100e1-02) " Ib nay lea.d to

Com.oj icationS during pt'egnallcy and- Surgery" Obese -OerSons

usua.ll¡r sulÎfez. postura.l d,ifficul-ties, sh.ortness of bi:eaih,

a.nd inboJ.erance to heat. A grea"ter susceptibi-l i-ty to acci-

d.ents j.s al so 1.1kely,

ìi'or many obese lnd.ivid-ua-l-s, the g;reate-eb d"isadrrantage

of excess inieight l-ies 1n th.e social an.d psychological ha¡di.-

caps whiclr a.ccompany or cievelop from ùhis cond"ition (l3ut+27 
"

Bruch, in d-iscuiisi::rg ihe irsychologi-cal- ef fecis of being o.bese,

emphasizes the genera.l attitude torn¡ard- bhe obese pei?soTl (15).

,Sr:.ch inclil¡i-rluals a.ye bel,ieveci- to be slor.nÍ a.ncl l-ethargic, No be

sel f-indr"r1genb, and J ackirrg ivl r,viIl-pov,rer'* Obese per-qons

genei:alIy feel d.isc::iminated" agai.nst, a:nd- iil fact, are, both

in job competi'bions a"nd- social sitllations. T he pu'blic p'.t.bL^

iuce rna"y contril'rute to bhe o'bese pe::sonsr se.l-f-co:rtempf ,

force them to wiihcl.r.aw from socieiy, a.nd, perh¿ì.ps eat mov'e Lnan

Df4i+TilITIOlY OF OBESITY

Obesity is comnonly defined- as being 20 per cent a.bove

Nhe j-cleal weighù, which is the average weight of heal-thy persons
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of tlre appropria.te sex and. height, â8e 25 (,2176) " ft appee.rs

that, vuith a"ö-vencJ.ng age, a cerbain accunu.l-ation of adi.pose

tissue is a na-cural physlolog;ic process, just a.s 'Ehe fenale

h.a,s a" hig:her proport lon of adi-pose Lissue 1;ha.n the male {22} -

ït becom.es di.f ficuil-t, thei:, to distinguish beiween bhe anount

of Í'aL v¡hich is natu.ral and- t,hat amot¿rt which may be con-

side:.ed. excessJve* Consecr,u-ently, only whe.n obeslty is d,ef1ned"

as a percenbag,e of ad.lpose tissue in relation tc bod-y i,veighfu

may clegrees of ove::r,nieight be reccgnized"" tihen th.e ad.ipose

tissue content reaches 30 per cent of th.e bod'¡' lveight¡ â"fi

in.clividu.al is consid-ered- obese t6B,55) ,

Tables of id-eal- r¡ej-ght malr provid.e a satisfa,ctory if

somenrha.t imi:r:ecise, d.iagrrostlc guid-e to i:nd-ica.te those wlio

are appreciably above th.e avera7e weig;htn Because of va,ria.-

tions in body comþosiùion, su-ch taÏ:l-es hatre only l-imited

usefu.lness {56r54) o A perscr} whose mri.Fjcles are unusually

well--d-eveloped cou-l-d- be cons id-ered. orrerûreight by ta.bles of

avera.ge height-weigh.t valueso The a.mount of ac-lipose tissue

can only be rletermirred b¡r more acowraíe measu'rements, fhese

incl-ud-e sit1n caliper testsn booy d.ensity techniclues, esbima-

tion. of bod-y v¡a.t,er by the antipyrene space u a.nð- x-ray

meth.od.s (51+), Probably the most practical- method for t!rc

physician is ihe slrj-n caliper test or the pinch test v¡hich is

a sinrplif ied. version of it*

Skj-n caliper neesu.renents are made on three different
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areas of ihe body l?3), on the back, one lnch below the angle

of the scapula, on the chest over the lower rlb in Lhe.mld--

anxilfary llne, and on the back of the ar¡n over the triceps
muscle, mid-way between the tip of the shoul-der and. lhe elbow,

These areas give a good- indication of the amount of subcutan*

eous fab present" However, it n,usù be enphasized that sub-

cutaneous fat accounts for only abouL 50 per cent of the total

ad-lpose tissu.e conbent (?4) ,

Skin caliper measllrements were relabed to bod-y weight 1n

the ilReport on Canad-ia.n Average lrlei.ghts, Heights, and- Skin-

foldstr t83). The skinfold. calipers used- were designed- to exert

a constant tension of 10 gra.ns per squa.re ml}]imeter and- to

measure a constant area of skin (40 mm) u The slte used. was

the back of the upper arme More þlnarr 22eOO0 Canad.ians from

all age groups and- occupations were weighed" and. measured" The

r¿-nge of skinfold.s used- as a stan.d-ard. was d.rawn from the 25þT7

and ?5tìn percentile of the 25 to 2) age group, The range for

men was from 4 to 9 mmu and forwomen, I to l-6 mm" Arm skin-

fold measurements below 3 for men or below B to 10 for women

were corlsid,ered a sign of undernutrltiono while measu-rements

over 10 for ruen and. over 22 for women were consldered to be

indioative of obesity" This stud.y suggested" thaÛ excesslve

skinfold- measurements as well- as weight in excess of bhat of

the 6Otn percentile were dangerous to health.

lrlhen the Galoric intake exceed-s Caloric expend-iture,
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overweight and eventuarly obesity can be the only possible

outcome" Holrever, to d.efine obesity as the result of over-
eating is, as Mayer points out, (76) u not much better than
saying an alcoholic is one who d-riaks too much. This merely

redefines the problem*

ENERGY METABOL]SM

The first laþr of thermodyna"mics states Linat livlng
creatures can neither create nor d,estroy energy but only bra.ns-

form ft" Elnergy exists in five forms: sorar, chemicalu mecha.ni-

ca.Iu thernalu and el-ectrica] (ZZ¡ " Throrigh the process of
photosynthesis, plants convert sol-ar energy direetly into the
chemlcar energy of earbohyd"rates, proteins, and. fats" Animals

are unable ùo u.se solar energy as such, and- so derive it d"ir.-

ectly or indlrectly from pl_ants" The energy of food_ is then

avail-able for the need-s of the organismn A measure of the

inefficiency of the human bod.y in the transformation of energy

is the finding that only about 25 per cent of thls energy is
converfed. to mechanical energy, whii-e the remaind"er is lost
as heat (22).

Energy metabolism ls the ùerm appried to.the heat changes

observed d.uring the metabolic transformations of bod.y corlstit-
uents and- of foodstuffs" (¿lt), The d.igestive end.-procructs of

carbohyd-rabes, protelns, and- fats enter into a series of ox1-

d-ation-red-uetÍon rea.ctlonse catalysed. by a number of enzyme

systems, to ultimately yield" carbon dioxid-e a:rd energy" This
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chemical energy is stored_ in compounds such as ad-enosine

triphospha.te and creatîne triphosphate, and_ may be readily
'bransforned. to mechanical and. thermal energy on d_emand_ (22)"

The ctruantity of heat prod.uced. as a resul_ü of these metabolic

transformations may be measured Ln terms of kilocalories

{ZZ)" Bacn unltr(commonly expressed- as a Calorie ln nubri*
tlon work), represents the amounb of heat required. to raise

the temperature of l- llter of water I degree Fahrenhelt.

The heat prod.uced- in metabolism may be measured. by

d"irect or indlrect mearls(nó). The former method" neasures the

heat d-irectly Ín a calorimeter, while the Labter, a more

pracLical and less costly method, measures ihe oxygen colLsump-

tion and. carbon dioxid.e prod.uct,ion" Heat, carbon d-ioxide, and

water, are prod-uced in d.irect proportion to Lhe amount of

oxygen consumed-*

The ratio of carbon dioxld.e i:rod.uced- ùo the amounl of

oxygen consumed. indicates the metabolite or body consùituenb

being oxid"lzed-, This ratio is known as i:he respiratory quot*

ient ( 22), Val-ues of 1, 0,7, and- 0.8 are used. for carbohy-

drates, fats, and" proteins respectively, whil-e the figure

0 "825 ls þaken to apply to the usual North America¡r mixed-

dieù (4?) " From these figures, the total calorle equivalent

of the oxygen consuned- in a given Lime rnay be calculated" Two

types of apparabu.s wid-ely u.sed- for the ind-irect measurement of

energy expend"iture d-uring various forms of activÍty are the
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the Kofrrrnyi-ir[icirae]-is res¡:iromeber' (tf 6¡ .

The Douglas Bag is satisfactorrv f'ortests of various a.ctivi-

ties as performed- in the laboratoryo wieile the Kof'ranyi-

Tt{ichaelis respirorneter has the advantage of lightness and"

motil-ity rrihen subjects are tesbed. Curing their regular

working sched-ul-e { 22 } .

The energy needs of the body hai,'s been arbitrarlly

classified into tnat fcr basal- rnetabolism, the specific

d-ynamic action of f oods, and- -chys ical activity t28 035 ,4)-,1i-6 ) "

ì¡Ìest and" Tod-d(.!zz) define basa.I meta-nol.ism as the rate ?^L

which the irod"y carries oub its overall ce}lu1a.r meta.bolism

und-er a set of empirlcal circumsiances knoÞin e-s b¿rsal cond.i-

tions. Expressed in a sIlghtI¡r d"ifferent wa.y, ba.sal neta.'i:-

cl-ism 1s the I'totaflty of the t:rocesses required to mainta.in

the status q.Llo of the orgarrismt' (41-)" 'llhe basal- mebabol-io

rate is cal-cuilatecl in terms of heat productiorro 'l-o be ivt a

basal- state the subject must be in a post-absorptive condi-

tion, relaxed-o at normal body temperature, and in an environ-

mentaf temperature of ?Oo Fahrenheit. The higher the rate of

metaboJ-ism, the more hea.t is produced-.

Basal meta.r:olisrn may ìre influenced. by a varieby of

factors, the most imporbani bein.g the a"mount of act j.ve metabo-

lizin.g tissue (f ?), Calorie requirements should not be corl-

sidered Cirectly proportion:rl to ì:ody weigtrt as aIl-oiuances

become too small for iiadivid-uals belorn¡ the average weight and-
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excesslve for those above (lf¡. A more accurate guid.e bo

calorie needs is a fractional- power of the bod.y welght, which

is referred. to as ùhe metabolic bod-y size (f ? ) "

Kleiber', one of the foremost workers in anlr¡al energef-

ics, has shown tlnat metabolic raie and" body size are highly

correlated" (59) " The metabolic raies of large and. smal-I

animals are more cl.osely re1a.ted. to bod.y surface tlnan bo bod"y

welght* Stud.ies oT] groups of animal-srranging in slze from

mice to catble, 1nd-icated. the uebabol-ic rate per unit of

surface ârea was greater, the larger the a¡rimal-, l',rhen the

logarithm of the metabollc rate is plotted against the

logaribhrn of bod-y weight, a l-inear rel-ationship was achieved",

showlng tlnat the metabol-ic rate was prol:ortl-onal- to a given

power funcÈlon of bod-y weighb, The three-quarter power was

found- to be the most sultabl-e fraction" The metabol-ie bod-y

slze then, is measured. by the weight in kllograms to the

three-qua.r|er pol{er (Wt.r."O "75) " Studies with twenty-six
'-b I

groups of mammals d-emonstrated. that ihe basal- metabol-ic level

of ad-ui-t homeotherms averages aboub ?o (hit.kgO'75) Calories

per d.ay or 3 (Wt,kg?'75) çalories per hour" Ind.ividual var-

iatj.on in basal metabol-ism represented- a stand-ard. d-eviation

of t 7 percent"

The intensity of basa] metabol-ism is consid-e:'ably

influenced. by age (17r35u36). Ib reaches its highest peak

be|ween the years of one and- two, after which it grad.ually
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fa,l-1s throu-g;h childhood, risi.:rg through a.clolescence, ancl then

r:loirly d-ecl irling throu.gholtt ¿idul-t 1ife, The Ce"na.dia-n Dietary

Sl,anC-ard si-iggests the d-ecrement i:n Ca.lorie rer¿uirement for

basel metaboj-ic rate r,.¡jih advanc'ing age Lo be 2"5t 5, 7,50 10,

and L2.5 per cent for eac'n d.ecad.e ol.rer 25 yea.rs of age tL'l),
The fornula. by KJ-eiber fo¡'nete.bolic bod¡' size d.oes

not clif f erentiate between d.if'ference-q in bociy composition of

Lee'n muscle rnass anå fatty tissLlen ],^Iomen have a grea'ber'

per.centage of fabty t i¡;st-ie than men a.:od a- basal neLa"bo,ì-ic

r.¿:.te loiçer t'fie"vt t'rp.E of men of comìJa"ra-ole r,rleight or surface

aree. t',ilten -oasa1 Cal.o::ies are re-La"ted to l-eP*n bocly mess

this d.ifference dlsa,p*oears (22), Simila.rly, the forrnula. for

metabol-ic bod.¡r size v¡Lren ca.lculated o:: a.cbr-tal weight wilf

fìive erroneously l'righ va.Iu.es fo.r basa.l ce.Loric ex.ice.ndÍture in

the obese.

Bruch believes tha-t the aCipose tlsstre of oÌ:ese persons

ca¡nob be consicierecl .neiabo-l.ically ina.ctive an<J. that oxygren

consr-rmption, eveÌ1 uncler basal cond-itions, is elevated in the

olrese state (12), She presents d-ata from sùltc1i.es of obese

chil-clren to supnort this hypothesis" Ljunggren and, coi\Torkers

(6U') r.erport basal meta.bolisrn hi3;h j-n l-3 obese üIoInen a.s compai:ed.

'¡ibh 16 r,'iomen of norna.I vtelght" La.rge amoLr"n'bs of total- bod¡r wa,tet',

intr.acel-lul-ar vu'a-ber a,nd. bod¡. pota.ssiu,m in the obese, suggested.
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Ehei ]ean body na.ss and celt mass are al-sø increased. in
obesiÈy a"s well as f at mass. Ljunggren et aI cl_aim that
metabori.c activity of the cell mass is normal in the obese

and. Elnat increased cell- mass accounts for the higher basal_

o)rygen consumpùion, Other facùors which infl_uence the rate
of oxygen consumption und.er basar condltions are status of
healtho endocrine secretions, preg:.raï.cy, racta.tion, and grolvth

(f ?rf:ó) . fn the case of undernutrition or semi*sLa.rvaiion,

the basal- metabol-ic raùe is loweredn Thl-s ad.aptation by the

bod,y to conserve energy appears to be true only over an ex-

fend.ed" period. of time* Keys a"nd cor,vorkers report t]rrat the

basal- oxy€çen consump| íon of JZ young men was lclver"ed. approx-

imately 10 per cent after 6 months semistarvation (5tV ) _

Thyroxine is known to have an extremely important role ln
regula.ting metabolism, Fati"rrt, sufferlng from hyperthyrolcl-

ism may show a:r increase of from 15 to T5 per cent in basal

metabol-ism, The pitulba.ry and adrenal gland_s may also

lnfruence basal oxygen consumptlonu but to a l_esser degree

than ùhe thyroiou Pregnancy d.emands ad-ditional eÐ.ergy for
the growth of the foetus, Þla.centa, and- associat,ed. maternal

tissues (f? ). The increase in basal- metabolism ln the 1ast

trlmester of pregnancy is bel-ieved bo be 20 per cent above

normal (t? û6) " Thls woulo- be met by an additional 500

Cal-ories per day" As the C,alorie efficlency of hunan mil-k

1s assumed Lo be 60 per cent and the average d.aily mil-k pro*

duction to be BJO m1,, ùhe FAO Comrnittee on Cal-orie Rectruire-
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menf s advises â-n increased. C,alorie intake of 500 to l_000

per day during lactation (j6) 
"

After the ingestion of food_s, ther.e is an increased.

total bod-y ]neat production, This effect 1s known as the

specific d.ynamic action or the calorigenic action cf food.s

(ZZolZù, The factors responsibl-e for this mecbanism ere

poorly L¡nd-erstood.o The type of food_ as well as tiie anomt

eatenu will- deternine the arnount of heat produced. and, the

length of the period- of el-evatecl heat productionu Proteins

have the greatest speciflc d]'namic action, increasing the

total heat prod.uetion as much as l0 per cent above the basal-

valur-e" Many ind"ividual amino acid"s have been shown to exerù

a marked speclfic clynamic effect when aclministered orally or

intravenously, so that the production of heat can not be

attributeÖ to d.igestion or absorpbion (lZ3)" It has been

further ill-ustrated ùhat thls effect is not a result of the

oxidation of the amino acid-s (112) " Sorqe aubhors believe

the calorigenic actlon of amino acid-s is the result of the

large amount of energy needed- by the l-iver for oxiclative

d.earnination a-nd. the forma.tion of urea (LZ.ZJ" Ad.d-ltional-

energy 1s required. to meta'bolize the carbon-containing resl-
d.ues of the amino acid-s lf they are noL lmmed-iately oxld-ized.

to carbon d.ioxid-e and. wa.ter" The transaminatlon of a.mir¡"o

a.cid.s bo form glucose, glycogen, or fat wll-l also d.emand-

energy" ldhen protein is used- for growth, this specific

dynanic action 1s not evid.ent,
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The relatlvely low specific d.ynarnic action of carbo-
hyd-rates is attributed. to the syntLresis of glycogen and

glu.cose (t+?). l,,ihen glucose is ad.minlstered- to rats along
r^¡1th thiamine, there ls a greater production of heat than
when gluoose ls given by itserf (!zz), since thiamine is
involved in the transforrnation of glucose to tato the extra
heaù is believed to be required for this reactlonu A sa.tis-
factory explanation for the sllght carorigenic effect of
fat has not been glven.

The overa.]l- speclflc d"ynamic actlon of the average

Canâdia.n mired diet is considered, to be about l0 per cent

above the basal requirement (r-16). west and- Todd" d.escrlbe an

ord- bu.t interesting theory to explaln the carorigenic effect
of foods (tZù " They recal-l- the plethora bheory of l,usk,

wlrich states tl:¿t the absorbed. digestlve products pass from

the bl-ood. into bhe tissues, and d.uring the tlme that the

rate of inflow exceed.s the rabe of utllizatlon, a plethora

d.evelops in the tissues, This causes an accelerated. ra.te

of the specific d-ynamlc actlon whlch d.lminishes as the flow
of nuùrients d.ecreases 

"

To calculate the toùal Galorie requirements of any

individual the add^ed. cost of work must be consid.ered_* Severa.l

standard"s have been d-êvlsed" to estinate the calorie requlre*
ments of a populationu The most recent stand.arC- was proposed-

by the Canad-ian Council- on NuLrition" The Canadian Dietary
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Sranoar'd , l9'"3 (17), ri,ivides the Calo.rj e requirements f'o::

acJul-ts in'bo tv¡o cabegories, ma-intena,nce activitSr, a.nd r,;o::i<"

Iria.intenance a.c|irriiy is described as 'tthe a.ctivity of a.n

uner,'rployed- person enga.ged- on1.y i.n waiting L¿pon hilrrsel-f ,tr or
l'seclentary j-dfe livi:rg in¡iihcu-b reploôu-ction or La.cLa.Eionu rr

flìhe d,ei.ly ma,j-ntenârlce rec¿uir.ement is col'LíJidererl to be 113

per cent of tl, e basal figur'.e, i."eo, 93 (i"itkp. 0 "75 ) Ca-Lor.ies

pet" da"y"

The Cal-orie reouir"eneirt fo:: physical acti.vit;r is pL:ob"-

¿;-bl-y the most 6i-f i"-l culb to as,sess " This is du-e to the i¡ jrJ e

i-nd-ivid.u.al variatj.on i¡ energy expen.,led in vs-riou.-.r aciivii;ies
(22.), The Ii'.1ì.0 Committee on Cal-orie Jiìeq.i;iremenf s states that

75 cer cent of bhe ener€çy u.sec,ì in worl< is involved -in mor¿i.nt

'bhe boC;r, so lhe Cal-orie requ.i-rerneni; f'oi:,. r.,¡ork trecones di.r.ectl-y

prol:oriiona.l- lo ihe meba.bol jo 'irocì¡r r:ize (36) , The Canadlan

Di.etar"y Sjbancì¿.r<i. u.ses the f'orr¡ul a. b (rrit 
Woo "7 5) to calculaLe

the work Cal-or"ies, v¡here fhe value of Þ J"p"o.A" on the

severit)'of Lhe activiù¡r. Values for vrork Ca-lories include

bhe effect of the specif j-c tJ-ynarnic action of f ood.s * The

four cal,ego::i-es o! a.c.'bi.vii,y, ArBrC i:Lnd- D, sr-lggestecì i-n this
standarci, are applied to eighb hours work ¡rerfo.r:med by

ùhe referen.ce mqn of 6J kil-ograms, a-nd- ha¡¡e been a.ssigned-

r¡a"-ì.t.¡es of 23 , 35 , 80, anð. I07 Cal oi"'i e s r:csite ctiriçf y" llhe

occup:-liion o.f the rna jority of Ca-:na"d ia"ns pla.ce-s ihem in the

A category, r'ëpresentin.g ihe li-ghtesN form of e.ctivity"
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lis 1:eo;c;J-e L¿lio,,v o-l-Õer", 'bhe1r ge:neral activit¿v' decre¿.Íies,

F¡O 1:::o1-ro[j e s rei-[u"ct ions in ';oial Ca.lorie reo"ui::ernent (Jó] ,

v¡hereas rhe Canad-ia.n sianciard :ia^es 'i;hii,r cor'recLion rn bhe

¡:naj-nta:rra-::rce fraction (17), illhe Ca:na.ö"ian 1,;crl'iers ina.j-n'Lain

'bh¿;i i.he ener'gy neecl.ed llor rìn¡r activibJ' nt.rsN 'oe in i;he -så"ríle

.-?"-rge årLI]o.û$ people of i;he sa.me bociy size, rega.L:dj-ess oí' a.ge.

fi.'hu.s bhe a"ctiviiy r:eqr.li-reuienb i^rilI .noi chang:e, The nle"iilLe:n-

årr11c€ recluir.e,ne-n1, decr:ea,ses by 3 ,509 r'.t-3 a.nd. l-7 per cent

Íior ever"y d.eca-Ce cver ihe ag;e of 25 yeall,so

STlîD]l:tS 0Ìi jjjt:-lih-Gy Ey,I'El\jDÏTUFÌ;

Ilai;¿;" ha.s been accu.nL:-lated on l,he energ'y exi-rs¡.d,ibur.e

o fl inOir¡iduals perf or.ini-ng ver.riou.s a-cLi.¡iì;i,3S " 'I'he itioL:k of

Pe,s si¡o¡'e, Dulr-nin, and o'bhe:cs, ha.s p::ovioecl a- s i ¿m1f icant

cor:rùrlbuti-on to ih:is Ð.r:eà oÍ' ìtnoi¡¡l-edge. Fu.rther research

ir¡ needecl,, eSpecial.-11i wii;h regrir.d to ihe cost of e-'{CesSive

ad i-pose bi ssuie on, ellierg;\¡ e>".oend iture * li'l bhe ma jori-i,y of

su.ch sir-r-d.ies, ind ivio ual s l'rar¡e ke¡-;t f ood a.tci a.ci; i vl by recoi:d.s *

Food inùake wa,s es bimated either b¡r ¿¡¡¿l ys is of a l iqlloi

SanlrIeS oi. fror: ta-ofeS of Í'ood .¡aJi-tes, wh.ile e:nerg;¡ ex-penOi-

iu::e was as sessed by irreaSLtI-emel-'r-b of i;he ma. jor activii;ies wi bh

a, l:{3spiL.oneter, or throu.gh the u.se of ta"i-rl-es of a-rrera.ge ene .rgJ/

exi:e:nclibure c

Tn )-9 55, Editolm, a-ncì- irletcher ( 31) nea'surerd. the

o.nergy expe:eclii;u-¡'e a.nri food i,nL¿¡-ke of 12 cadets olrer a pe:ì1*

icd- cf 2 r\'eeks" J.loori-s eal,e¡l ì.Jer:e v,rei¿hed and c1aily aciivit¡r
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recorcls kept. The energy cost cf the major activities was

measured- r¡iith a respirorneter, A great d-ifference was foUnd"

to exj st in ühe ef ficiency wilh urhich any 2 men performed

the Same task" Calorie ini;ake varjed consid.erably fronr d"ay

lo oay. tr^Ihil-e there was no correlation between tnte'ke and

expencliture on the Same d.ay¡ there was a signif icant corre-

lation between the mean d"aily expend-it;ure on one d.ay and the

mean d-aily intake Lwo d-ays laLer, Over fL''e 2 week period-,

balance between expendíture ald- intake was close*

The energy expenc-iture of a group of miners and- clerks

was investigatecl by Garcyo Passmore and. Durnin (4ù over a

period of one r¡eek" Meagurement of energy expenditure WaS

mad-e v¡ith the Kofranyi:Michaelis res¡riroroeter' Whil-e the

miners were found to expend- more Calor]es flnan tlne clerks

during working hours, the off-d"uty energy expend-iture was

the sa.rne for both groups$

A study of J groups of elderly men, aged 60 yearse

2 groups of whom were engaged in mod"era.te i,tork and- l- in

heavy, reveafed, the energy expendlture of the la.tter group

to be tlre highest (30)" However, when Calories expencled were

expressed per unit of bod"y weighb, the energy expenditure

was similar ln al} 3 groupss

A?.daysludyofmiddle-aged"housev.¡iv.esand.their

adult daughuers was ma.d"e by Durni.n (26). The mean da.iIy

intake was 2l-00 calories for the mothers a;¡¡d ?2?.5 Cal-ories
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for the daughbers* The Calorle expend"iture was estlmateô

to be 2O9O for the mothers, anù 222J for the d.aughters.

Both were consid.ered to be engaged. in sedentaty actlvity"

This stud-y shows a remarkable balance between 1nùake and.

expenditureo

Taggart mad"e arr interesting stud-y of her own food-

intake and activlty over a period. of 36 Oays (ff¿r) " She

found- l-ittle d.aily correlation between food. intake and-

expendltnre€ Dail.y fluctuations in bod-y weight were attri-

buted- to changes in fluld. bal-ance" She pointed. out a signif*

icant relationship between activlty on one d.ay and. intake on

the fol-l-owing dalo Taggart fowrd, bhat cÞ'anges ln weight,

food- intake anô v¡ater balance were not refated to the men-

strual cycle or bo bhe excretion of pregnand,fol and" oestriol

in the urlne" Over the total period", lhe trend- of weight

followed. closely thab expected by Calorle intake,

The energ)¡ need.s of a group of women.aged 22 to 36 years,

were stud.ied. by Frank and- Johnsbon ( 4O) , Over a period. of

112 d-ays, the nean Calorie intake for the B subjects was

estimated- to be 2,2l-5, which compared favourably wlth the

United States recommended allowances for persons of the Same

aEês weight, and activlty pattern. A stud.y of l? e1d-erly

women, aged 60 to 69 years is reported. by Durnln and- others

(Zg) " The mean d.aily expend.iture of l-950 Calories closely

approximated the values fou.nd. by other workers for this age
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grcL¡Ð. In '¿t,!L Lhe afor.ene::rtioned stuC-ies, su'bjects ma.i:a:.ained.

-ulieir rïej-8-ìh1l by be-,lanc j-ng inl¿;-te bo enej'¡;J¡ e;rpendi-Lnre.

Passmore ailil other-S si;uaiecl, the energ]¡ expendi-tuire of

firree overf ed thin ]roun'€; nen (85) " itîLer a cont'ro1 lreríoci'

of J cia¡,rs arL û, 23OC Calorie cliei;. bhey îJ'Jere g,iven a 4OOO

Calorie d.jeb for an I to 1O day period". The ga.in in rr¡eight

1¡Ja-s less thz.n expeci;ed, and- l^las ,r-rr.incipal-iy aLLri bu.Ned to

a geiin in boci¡r itroi;ejn a.nd íat" ffhe¡e wa.s mo errj.d-ence of' e

ga.in in boóiy t'¡¿:.1,e1., ft uras concl-u.cied- tha't, under shov"t

period s o jl overeeting, bhe boCy is a"bl-e io concentr"ate iL' s

storeÊ oi f at ¿r.nd protein (86) ,

The effect of' ovey"fleeding tvuo ji¡.t yoLlïL8r lromen was

re;oorted, recentl;' ¡O Pa,ssrnore (90). Iìe fourc; ihat Ce'lorj'e

expenditu::e varied- f'z'om 3035 in tire co:¡'¡.1;L:'o-1. period- to 3l-65

d-u::ing overf'eed,i.nt, ancl to 2785 d uri.ng underf eerli:ng. Calorie

intake clur1ng bhese peï' j-oci-s tr¡as 3390, ll'475, and 350 Ca'lor"jtes

:Ì:especblvel¡r. Both r.,io¡!ìen gained- irreight nore easil-y |ha-n the

ove¡'fed. bhin yoling men reported eaÏ'l-ier Ì:¡r p2sslnore (85) '
One i¡o¡ra.n req.li.irecl a.n excess of 6OOO Calories tro gain 2.J

ir.:i1-ogr-amS , v,ínereP-S the other' ::ec¡u,ir"ed a.II exces s oi' 14r 000

Calories. lJottr gai.ned- body wat,er aS iuel-l as f'at artcì- ¡:::o-

tein, 'l'he composi-iion of the exces.S Ideighl vías not bhe

Sp-,Ae fOr bOth w6men" The ¿:j.1.1Jt,nOT'S CaIcU.iatetl ihat Oljle jli6r'nan

l-eirl.. rJ,oi,¡.n 500 gl'a.ins of f a.L, 42O gï'ams of carÌ:ch;rcrta1e, and-

140 g.ï.¿ì,¡n.q of prot,ein, 1,,¡hiLe the olhei: l-a.iC cJor,vn 520 grans
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of faþ, 1l-0 grams of carbohyd.rabe, a::;ð, 230 grans of protein*

Rose (89) cond-ucted" a study of large and. smal-I eeters,

using a group of male med.ical stud.ents, The large eaters

consumed. twice as much food. as the small eaters while each

maintalned- hls weightn The amount of physical actlvlty per-

formed" was the same for each groupu bub the large ea|ers

performed. most tasks at a faster rate, anct so were presumed.

to expend. more energy" Thls study is an excellent illu-s-

tratlon of ind.ivid.ual- variatlon in energy expend.ltu.ree

The energy expend.ed- d.uring varlous acùivities has rec-

eived wid.e attention, Durninrs investigations have been

mentloned. earlier (z?), Bra.tton (,9 ) stud.led the erlergy

expend-ed. by women of normal weight in various household

d-utieso 'Ihe energy cost of activitles such as walking,

slbting, stand.lng, and bend-inge were reported by Bichard"son

(9?) u for a group of nine vfomene She found a d.irecf relation-

ship between bhe cost of wal-king and. the bod-y weight and.

speed., as d.id- Passmore (gB). A more extensive stud-y of the

energy erpenditure of women performing household tasks was

undertaken by El]lot, Pattcn and Singer (34) " In l-oad"-

carrying, the heavier women spent more energy tþ'an the women

of normal vreight, but the ôifference was statisticalJ-y signi-

fi-canb only at the t6 per cent leve]. These workers atürj.buted" the

major part of the increase in energy expenditure to an fnsrçasê

in basal expenditures
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The Calorie cost of an activity depend-s not only on

the nature of the work, and- the speed- with whlch ib is

executed-, but also on the skill of the lnd.ivid.u-a1 (31) " Ger-

man workers observed. a variatlon in Calorie expend.ibure

of t 10 per cent between persons performing bhe Same tasks

The Same person can be expecbed. to show a var|atlon of

* 5 per cent in Cal-ories expend.ed. d.uring the same activlty(104).

As aTL ind-ex of activity level, a few workers have nad.e

use of the ped.ometer" Chirieo and- Stunkard (]$) , stud'ying a

group of obese men and, womelLå d.iscovered a signlficant dlf-

ference bebween the level of activity of the obese and-

non-obese women, while no signlficant d-ifference was observed'

between the obese and- non-obese mene Stunkard (fff) emphasizes

the problems lnherent in the use of the ped,ometere namely bhe

fragiliby of bhe insbrument, and the uncertainty of the d-ata

it measures ø

Pulse count has been usecl by I'lalhotia (65) to measure

energy expend-iture4 He found" it d-irectly related. to the

raþe of oxygen consumption. Hovrever, this is the only ref-

erenoe to the use of this tecku:ique found" in the l-j-terature"

irlost energy expend-iture tables measure the cost of

actlvitles in Calories per kilogram per minube* This unit

of time is consid-ered. most satisfactory, as the majority of

activities occtìpy only a few ninutes (B?) ' Durnin (B?)

stresses the fact tinaío beca.use exercise ma¡' affect the
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restlng level of metabollsm, gross val-ues incl-uding basal

meta.bolic rabe and- speclfic d.ynamic acticn shoulå be used,

and a.]lovrances mad-e for the subjectls weight" Varlation in

basal- expend-ibure are considered. small as coiapared to total

energy expend,iLureo

For most people, the time spent in d-ifferent acÙivi-

ties is about ùhe same. One-ùhird. of ihe day is usually

spent sleeping, using one-Lenth to otle-quarter of the daily

energy expendituren Metabol-isru fal-Is only slighÙJ-y bel-ow

ihe basal- rate d-urtng sleep, so t:nat basal CaJories are

used to calculate Caloric expend.itu.re d"uring sleep (87)"

Personal necessities normally occupy I hour per d-ay" As

an example of Line spent in various acùivibies, a. stud-y of

L7 eld"erly women showed" that seventy-two per cent of the

d-ay was spent in such activibies as lying in bed., sitting or

performirrg personal- necessities, 2L per cent of the time in

s'banding, and. only 6 Èer cent of the time spenÙ in walking

(zgl .

The cost of walking, climbing, and- running is very

d.ifficult to estinaie because of ind"ivid"ual variation, buf

generally, the energy expend"iture is directly proportional

to speed- and bod.y weight (? 987)* Passmore and- Durnln (gZ)

clearly d-emonstrated- that oveï' the rall.ge of 2 to 4 mil-es per

houro energy expencliture was linearly proportional to speed.

and bod-y ureight* Two formul-as, C = 0"8 V x 0'50 (where C -
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calories per mfnute arrd- V the speed or Km/hour) and- C = 0.04fv,r

+ 1*02, where w = weight Ín kilograms, have been d.eveloped

to demonstrate the relationship of Lhese two factoz's {87).
Bobbert (? ) found" good agreement between the observed, and.

calsuþ¡ed values of energy expenditure in l-evel and grad-e

v¡¿lking. I{is formula is tog Ew = !,42?2 4 0*004591 V + o"o24l+87

d, r 0*0002658 V 4 where Ew = energy expend-ed. 1n walking,

V - speed., and- d. = grad.ient" Pollack {gSl on the oiher hand,

states that the energy expendlture in ,¡¡alking is proporbional

to 'bod.y weighb but not to speed. Descending stairs is esti-

nated. to require f/3 of the energy used in climbingo The

cost of recz.eational actlvities and- d-omesÙic work is again

very variable" Ivlental work d"oes not in itsel-f lncrease

energy expend iüure but usually invol-ves some physical acù1-

vtty, In a stud.y of male cl-erks, Durnin (42) showed' the

metabol-ism increased" 50 to 70 per cent above the basal- d-ur-

ing clerlcal v,iork"

Some of the inaccuracles of energy expend"lture studies

are d.iscussed- by Durnin (Z?\ , He feel-s the greatest error

is in record-ing the d.uration of separate ac!ivities* Failure

to define the activity accurately, errors in the technique

of measuring energy expend.lüure, and abypical behavlouz' of

the subject d.uring the perlod- of measurenent, coul-d. all

con'bribu.te varlation* ff the suþject is impresseÔ with the

importance of accuracy in record-ing and defining activltiesn
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a major part of the eryor can be eliminated" Ind"ivid.ual_

variatlon is not of course, tak-en into coi'Lsid.eration when

bables of energy expenditu.¡e Ð.?e used,"

The measuremenù of Calorie intake is al_so suTrject to

error especially if the intake is calcul-ated. from tabl-es of
food- value (ZZ,46), It must be remembered- that eactt figure
represenfs an average of the analyses of a li.mibed. number

of samples of each food " Obviously then, varlations in the

chemical composibion of foods grotÀn3 in dif ferent areas, bhe

fa'ú content in tlifferent meats, variatlon in molsture con-

'bent or d"ifferences in nethod-s of analyses, may alter the

Cal-rrrle value (22e2314.6), Calcul-ated. val-ues for the

proteln aird- Oalorie composition of food.s have been found. to

closely approximate those obtained" by chemical analysis (?-je

91) " The overall- error atiributed. to the Llse of these tables

has not been found to exceed,ll0 per cent, so foy aLL prac-

tical purposes, they may be consid.ered. a useful estimaLe

of 0al-orie intake (22), It woul-d. seem obvious that ùhe use

of food- and activity record.s can provid.e onJy an approxlmate

estlmaLe of energy lntake and erqrend-ltureo A fairly re-
l-iable measure of Calorie expend.iture may be obtained. from

the C'alorle inùake of persons who are maintaining a stead.y

norulal- weight*
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'l-he no:'mal-weight person- enjo¡r¡; an a"ppet j-te-regu"J-atlitg

neclni:j,sn'l v¡hic:h T:al-t¿.lrces kLis flood" inta"ke and, erlerg;\r expend.i-

'bure over a. y-tert-od of iine ir:ith reqatka.'a),e accllra.cy" iia.r¡Ícl-

son (22) et al- j-l ]r,:s.i;r.a.tes l,Lris f eal;u¡:e b)' ci L,ing 'i;he e¡,;r"m-

ple of a ms.n lihc rnajntaj-ns his i/,tej.ghb,¡;i1;hin. ? or J ¡:ottnd-s

cr,rer a, per.iocì of 2.5 )r{:;ä.rs, d_ilri:'-,rg -¡ihic?i time he consuüe S

arpû.r:oxinatel-;v 12 tons of' f'ood. Al-bhot.rgh C¿;l-cric intzke ¿r;rlcl,

e:lpenCribu,r'e n¿'.)' not ba.lance on ânJr o:ne daI, -ullei:r¿ is deíini t;e

evi.c.en"ce of ¿:. J..ong-te rrn bal-¿.:nce {7i}, The ..;:t1;rei'leJ-y f j,ne

'àaeLtr'?tc! of th j.s a-cl, jus bment e rçl-arr:s hotni D. vev'y s.l.i-ght bi¡t

prolonged dj sF-nrt-.,a.rice cou.ld- Lead- bo overvreì-ght a.¡.d- obesitJt"

A cornrrl.::, number of factors z\T.e 1r.Lvolvec1 in the devel-oÏr-_J-- 
-_"-'

n:en.t of obesiiy" 'llhese Ð.re cleissified in a. vi:r:ietJ¡ of 1'råìys

ìrv o:_.f'íer,eni; eu-thoz.s *

lla-yer t69) surg¡;est s oì:esit¡r ir; the resi-il.t of lhe j-nLei'."

re"ì-a"iionslil-p o¡1 f a.cto::s i,ih ioh ne Nei:ns geir.et,ico trau.mabic

a",rd- environ¡'nenta"}. Severa-l, f'or.rns of hered.ita.r¡r obesit¡r liarre

been ri.enonstr¿rted- iir. nice, f cr ex-ä.rllr-l eo yellotri obesit¡r a-i'td-

tiie herecli barJ¡ obese -h¡rpergly'cenic is)'ndrcae. fn ne.:n, exa.mpl-es

of trr-re her.ed.ita-r'y o'oesit¡r cre t:Ð"te, brri scne forrns sltch as

corrgenital a.-ì.ipose rira-cr.osemia, morlstrous infantil-e obesit¡'

¿;.nd. farnil-i4.1 h¡'poglycemosi.s h¿rve "oee::i r.ecognizeä (76j .

',i'rau-ma.iic f¿',ci;ors ua.1' be of hyi:otha.lini-c oil end.ocri:ne

origrn (69) " In.juz'y 1;o thre hypothalernus mÐ.y re'sutlt i.-n the
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Frohlichrs synd.rome" Dama.ge to the central nervous system

as in fr"ontal lobotomy is also knorv-¡r to result in obesity

{?6), Frd-ocrine .dlsord.ers inay prod.uce obesity but again

these are ra,re ( IuZZu56), Mayer (ZA) mentlons twuou:' of the

pancreas or pituary resulting from treatment ivibh cortisone

or ad.renocoticotroplc hornoney âs wel-I as d-isord-ers of the

reprod.uctfve system such as mal-e hypogonadism and. ovarian

d.isburbances ê

Bnvironmental facbors suggested by Mayer {Sç'l includ-e

inactlvlty, psychic d.isturbances, and. social and. cul-tural

pressìrres* Nature of the d.iet and tlming of food. ingestion

are also mentioned., Mayer points out that the proper genebic

faciors must be presenù before the nature of the diet be-

comes important* On the basis of mechanism of d-evelopmenb,

Irrayer d-istinguishes between regulatory and metabolic obesiLy

(76). Regulatory obeslty is eaused. by a d.isturbance of

the central food.-regulatlng mechanism whereas in metabol-ic

obesity, the primary leslon 1s all inherited. or acquired. d.ls-

ord.er of ¡netabolism" The d"if ferences between bhese b',vo

types has been d.emonstrated. in mice, Mice mad.e obese by

d.estructlon of the ventromed-laI nucl-ei of the hypothalamuse

or damage to ùhis ar"ea through ad.ninistration of gold-thio-

glucoseo show marked- hyperphagia, glucose is absorbed- more

rapid.ly ln the intesÈine, and. the rabe of llpogenesis and.

cholesterogenesis increases with the amount of food overeaten"
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ldiih f'asi,ing 1i;co¡5enesls r.etu.r'ns to nor.ma.J_" If these a:aina]_s

are recluced-, j;heir boC,y coinposif j,on" r'etur.::ns to norroal_ pro-

portí ot1,s 
"

fn the cz.se of metabolic obesi_tlls the mice liave a. nuch

l-ess jrronou¡-ced. hyirerphagla and their inacti.v:itlr is espec-

ia.j-i-y rn¿¿r'kecl, They ha\re .r. hlgh ?-¡f ood cholesbenol- ler¡el- and

e>ch.j-bit atylrÍca.J- responseg to r¡ari.oir.s hor.mones, fiice with

neiairolic obesi'by show hypertr.oph.ierl islets of Langer.ha.ns

avtd. an increase in ihe num'ber of both alpha a.nd- beta cel ls *

t'here i-s a,-j-so ev:Ld.ence of hyperinsulinism a.nd. e]-er.ra'bed

g'l ucagon con'cent" Irr add"i.tlo-r-, a- marked- i-,ncrease in hepatic

glycogen burnor¡er. a.nd i-n h-epatio phosphorylase actir.ity is
observed-. The i"ncrea.se of lipoger:esi,s ouring; fasting is
a ùypi.cal fes.ture of metabolic oi:esi_t,y. -'-ìlhere is no evidence

of h.yperkei;onemja and- a.f'ber reclucing, the body coÍtpositj-oir is

fou^nd. to cont¿.in a lnlgher fa'b content than no:'na.-].. iuiice v¡ith

regulatory oi' neta-bol: c obesity harre l¡een shor,cl to re¿ct:

di:flfei:ently to d,j ets ofl d-ifferent composition, and, to d,1ff er

in bhe assoeia.tion v¡j.th various pathological- cond-itions. fn

man, psychogenic obesity may be co:r'rsid.ez'ed er¡1d-ence of ::eg-

i-ilatory obesil:y, whil-e endocrine obesit;r is cf the meta.bof ic
J-. r¡n ¡-

.¡i rrel^r t}?e of oi:esitÍp diffez"ing from the herecllta.r'y

obese-hypergJ-ycenic synd-rome, d-iscovered- by ,¡orkers in iriew

Zea.land,, is dj-scussed by liayer' {76) " The i\ZO rnice, â,s ti:tey
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are cal-led"e show a d.ifferent reacLion to fasting. The

usually high glucose values, Lypical of ihis kind- of obesitÍe

rise everr higher during ùhis time, rather tlnan d-ecl-inlng as

is the case with the other types* Durlng pregnancy and. par:

turition exLremely low glLtcose vaJues are observed-, Like

the Lrereditary obese-hyperglycemic mice, they show a marked.

resistance bo lnsulln"

Other aubhors classify obeslty accord-ing bo the local*

rzatior- of bod.y faÞ" Here we find obesity of the gynoid- or

android- type as d.escribed by Vague (ng) 
"

Albhough iù has been d"emonstrated þlnat obesity may be

hered.itary (fO6)u the actual genes responsible have not been

id,entified.* Studles with id.entical twins have emphaslzed.

the close relatlonship between genetic constltul,ion a.nd. bod.y

weighü (ó9 ). Children of obese parents appear to have a

greater tend.ency to become obese than d.o child-ren of non-

obese parents { 5 r?? J. Hol'rever, it is dlfficult to separate

the effects of hered.ity and. environmenù" The general oplnion

of most workers ind.icates the inheritance of a tend-ency

torvard. obesity (2?. ,74 ) , so that child.ren of obese parents

need- to take special precautions to avoid- becoming overvleightn

Sorne authors have assoeiated. hered.i'i;ary obesity with lnheri-

tance of ùiabetes (52).

Actual cases of end-ocrine obesity are rare Q.zrSZ) '
Jol-iffe (52) poinbs ouf blaat most obesity befieved. due to
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faulty hormonal balance r¡iII respond to diet in the same

manner as ordinary obesity, He also states bttat,, although

hyperinsullnism resulting in hypoglycemla nay lead bo

obeslty, most obese patients shovr an elevated- blood- sugar

Ievel* Nervous hypoglycemla might be a factor in the devel-

cpment of obesity" Howeveru bhis is not usually a cause of

obesity. Accord.ing to Joliffe, sex hormones infl-uence the

d.istribution of bod"y fatu this distributlon becoming apparenb

only when the subject becomes obesen Obesity as a result

of lhe physiological changes arislng d-urlng pubertyu meÌ1o-

pause and. oregnancy are noL corrsidered- by Joliffe to be d-ue

to the hormonal changes¡ âs each of these periods involve

a d.ifferent shifb in hormonal þalance" ¡\nother argument

in favour of this statement is tlnat if hormona] imbalance

were responsible for obeslty, then more ind"ivid-uals would.

become obese at such times, Ägain, these patienÈs respond

'bo a red-ucing d-iet in a similar way to other obese subiecisu

Iù may be tlnat persons who have a üend.ency to become obese

are more susceptlble at these fimeso

Hil-de Bruch (f3¡ fn a study of the psychologlcal factors

relaüed- ùo obesiÈ,y d-istingulshes between d-evelopmenial ar{¿

reactive obesity, The former type is an lntegral part of

the growth and d.evelopment of the person and- is not actually

caused. by emotional problens, whereas the l-atter is an expres-

sion of an ind.ivid-ualrs emotional respou.se to stress6 Bruch
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feels that the dlscouraging prognosls for red_ucing supports

the id-ea tlnab psychologica} factors ave invorved_ in many

T¡rays" Reactive obesity is more common. in ad.ul-ts, Such

persons shoul-d. not aLtenpb to red-uce without psychological

or psychiatric assistance. Developmental- obesity usuarly
occurs in a child" whose living pattern centers around. eat-
ing and- avoid.ance of socla] activlties and. sports, But

o'Ìrese persons d-o not share the same psychlatric problems"

Bruch feel-s that for some personse overweight is a natura!
stafe, whlle for others it represents a necessary adjustment

fo l-ifeu without which ùhe subject woul-d- suffer severe

psychological d,isturbances s

Hamburger (45) discusses reacbive obesity as a üsub-

stltu'be ad.aptlve mechanlsmtr which permits a person to d.eal

with, and. yet avoid- d-if ficult emotional- probtems* H€ c]assi-
fies the emotlonal factors invol-ved inLo overeating as a
response to non-speclfic emotlonal tensionse overeating to
cornpensate for intol-erable L.lfe sltuatlons, as a synd"rome

of underrying emotlonal illness or as an ad.d-iction to food"*

Toung tlZg) stresses þlnat afl- obese subjects cannot be con-

sid.ered. emotionally unstable" it{any d.ifferent feerings, d,rives,

or conflicts night l-ead. an ind-ivid-ual to seek satisfaction
in overeabing, d.epression being one of the most commorl causesø

fn discussing factors rerated to overeatlng, a distinct-
ion must be mad-e between, the terms appetite and. hunger. Hunger
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refers Lo a" physio.l-ogical regu-J-ation. r¡¡krile appeùi-te incl udes

a;os;rchological- respot'ìse. The center of hunser is'trel-iet¡ed-

bo be in th.e hypoi;hal-amus, rr'hereas ziopetite lnvolves tkre

cer'ebra.l- cor:tex" The cer-ebral- cortex n¿rJr lnf I uence the

ny¡-rothiala.mus Lo 1ncrease or. o.ecrea.se hunger" Ap¡:eLi.te refers

to an expression or'mind i';hi.ch is::elabed to hunger and the

ì:eheviour uhich callses a. person i;o seek food-" ï{ambui:ger {4.5)

mevrtion.s i:ìn¿iel, v;ho d-escriT:es the a.bil i,ty of rna,n 1,o per'ltit' a.

deJ-ay bebween the insb j.rLcbive f'orces of hlrn.ger a¡rd- 'bhe ¡;.cb of

seel<ing food as 'r.bhe most impo::Lant rJe'i;e¡:rnit:l¿r.nt of his iobal

,osycholog,i-c beha.viour',rr The cerebral- cortev, is the f'actcr l';hicli

tta"Ifov¡s hunger, üleaor}¡ oÍl ::e1j-ef of hunger by ea,Ling, pJ-anning

to f ind fooiì- ancl. then ea.ting,rr Tt is also Ùhe fu.tr.ction of i;he

'bra,in to allolv å. person to restr1ct hi.s fooo- int.ake;" Becallse

aopetile is û. f't.¡,nction of Lhe l:ra.ivi¡ it cail be influ.enced by

e;l-perienss Ð.nC, ¿¡ nu.mber of' facLors, both ¡:hltsiolog:i c and

os;rchologìie. To u:rci-ersi,ancÌ Lhe reg;ula,bion of f oocl i-rtf ake,

äanrbr;.rger {45) 1roÍ-nLs ou{, i;hat the compl-ex n¿Ll:.r'e of nan mu-st

also 'be ulir.dersbood-" Bece.use of ma.:nrs hig-hly cleveloped. brail

he can su'l¡consciously a-"Llow f'ood- to selîv.e as e rei:la"cement

f or u¡sabisf ied eiroiiona.I rrceds o

IL is reâCily a"ppa.r.eni; from i;he above dÍscussion tliat

the cornï;lex nechanisfl r,'iÌ'rich reg,r.rlaies eneÍ'gy l¡a-La.nce is not

f uiJ-ly unclersLooc. Ib i.sr nogi accei:ted" tÌ:ra.t Ûhe cetiter of

ilri-e reg;u.lation is in bhe hypotha.lamus (')r75) " '''ri-lh eqre ri-
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mevlt,s o:n nicee 'cwo a.rea.s of the hy¡:othalamlts, iri-:-meiy ihe

labe¡'a.l- and tLrc venircmed,ia.l âreas, he-,/e been shot,m to -tre

involr.redo þ,iaJ¡er: t7!} refer.s to Cart son who pos:Lu_lated a

bYs.eary io erplain the mecha:risn of bhe re¿;tt1atj-on of food,

i.nia.ke" ìjjr: :noticed- tkab r,vhen tLre erypiy sto,na"ch ccnl;racted

hu-nger was '¡rresenl;* lle asscciaNr:d" the câuse of hunger' 'ç,¡iLh

these coritra.ctions e,nd Elne impulses cf the vagus nerveø

'ilhis iheory receitred v,¡id,e a"ccepta.nce for a. ti¡ne, untiJ- it
tttzs clenonstrateci iTte.n, a.f)ier va.gotomy t þa.t'ients sLil-1 exper-

ienced hurr¿¡er ,sensat ion s ,

Itiayer. { 71) describe-q ãtl exp'l i+naii-on ìry B::o beck, luh.o

felt, ETtab animal-s ea.t tc¡ keep i,varm a:nd. stop ea.ting to pre-

ven.t h;rperLhermia. Thj-s jJheoj:iir aJ-bhough ib rloes Ð-pply j-n

some câse,s, is not a. pla.us j-ble erple.natio.n for the d-ecrea.sed-

appeti"te f ound in hyper:thyroidisn {.52) ,

llhe expl.ernati.on proposed- by iiia.)¡er t75) is ::eferred. to

a,s ihe glucosta.tic bheor;r, Acc.orCi-itg to thris iheory, the

hypotha.lamlts is pa"rticularly se:n"<lii;ive to ca.r'bohyd-rate netab*

olism, not 'bo blood g;lu,cose }evel- ÌlQr" se¡ but to i;he rate of

eff'ec'bive ui;ili zatl-on by the tissìr.es " The d if'f erence "oetv"een

ùhe venolts ancl Lhe capj"llai"y blooci su:gÐ.r leve-l- is taken io be

an indioalr j orl oi' th.e ef f ective util i zetion ì:y the bissties.

itlhe rate of uti-li.z,a{ion is erçressec as A glucose val-u-eso

,;ihen blris difference is srla]l- (zero ol: sna"l-l- A gr-v"cose va,l-ues)

'bhe subjecb is hurig:r¡i, and co.nversely, wl:en it is l-a-rge, the



sub jeci e:;periences sâiÍet¡r. I't is f r¡r,ther bel j-eved tha.t

glucor.ece¡:tor.s in the ceniraf rlervous system carry impu,lses

'bo the hypotha-1-enus a.nd- Llne cer.ebral cortex, inf]uencin.g_: the

appebite-regul.a.ting; centr.e to increase or decrease foocl

ir'f.alr.o+J.+v?¡-!v 6

The a.-l¡ove Nheor;' of'fers 2"t:\- expl:;na.i;ion for the hu:rger

typÍca} of dia.irei;ics'because, although bhe blood- suEeT. level
i-q elevated , the ra,'te of ¡r l-ucose tra,¡sf er" into bhe cetl is
d.ecreased., so the ce}l j s a.cbulErll¡r ne¡ using glr.rcose ef fect-
ively, It i*e bel-ierred th,a'i the pasËage of pota.ssiun ions i,nto

glt.lcorecepbor cel ls a] ongt with C,l.Lrcose phosphate na.y repìr.€¿q€rrt

the point at which the ef'fective g-Iucose }evel i.s ty'a.r:"sIated

bo electrical or neu.r.al rnechanisms" 'Ihis m.Ð.J,' explain why

cor?isone i.s assocj"ated vs j-th in"creased appeùi te, a,s fol.l-or,'i-

ing its aclministration A glucose values a.re decr'ea.sed- in spite

of a:n elevated bLood- sugâ-r levels , Ivlayer ( 71) r'e'oorts that

Stunl¿ard and. ì,rolfe founcl ¿,;ood ccrrelation with snla.}1 A g;lu.cose

values ancl hunger. This theory is pro.ba.bly the tnost i^ii-äely

accepted. explanation of the appeti.te regulaiin.g necha:rism.

Hotçever', Jolliffe (52) and- Da--¡idson et ¿Ll- t22), poinù oi.'.t ùhat

Nhis cannot be Nhe complet,e erplanertion, ä-s ma.rry obese Dersoiis

have normal or Ja.rge A gl-ucose valtr.es along i',¡ibh an eleva.teó

anpebite"

Da.r¡i d-son et a.7- {2,2) su.gEest s i;hat the a.ppeti..be-reg;ul ating

rnechanism, l,¡i.th its loca.tion on the bra.i¡, is probably su.bject

to va.riou-s stimuli, in much the sa.rne meÌ1rler as Lhe respiratory
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mecharrism, He feels that nervous, ehentioal ancl external

stimuli all play a role. He also posüula.tes tl¡rat total bod-y

mass, faetors de|ermining chemical pathv,ra¡rs of fcod-s such

as hormoneso the role of the liver, and the effect of exer*

cise are involved" ('¿z).

Jolliffe ( 5z) believes þLtat rrappestatt' will be und,er-

stood, when the physiological or chemical basls for a cond"i-

tioned. refl-e:c is fournd, He elassifies ihe functional causes

of an elevaùed trappestabrr into three categories, habitualt

cortical, and psJrchosomatic" The appetite*regulating mechan-

isnr is subject to hablb, anC. repeated overeaLing beyond"

satiety carL 'tset the appestattt ab a lnighlet level-. The obese

person may be completely unavlare of overeating because he

d-oes not experience satiety with a normal intake of food-*

Habltual overeatlng may also occur in a fanily situation

rn'here the importance of food is magnJ-fled beyond. proportion,

r¡hen famil.y members eat hlgh calorie meals, by the thrifty

houselrrife who wou1d rather eat than discard" Ieftover food.,

or through the frequenb or habitual use of alcohol ( 52) ,

Cortical or purposeful overeating is believed by

Jol-Iiffe(52) to be ttue of chil"dren who overeat to avoid-

parental naggingu It would. al-so apply to persons who believe

that overeating will- make them healthier and stronger"

Psychosomatic overeatlng may express a reaction to

emotional- stress¡ âr outlet for bored-om, or an escape from
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r'lne interests of the other sex" In a"Il- these cases, the

resu.lt 1s an elevabed. tta.ppestatrr which cannot be returned

to normal pu.r'ely through psycirologioal Lreatnent" Ii must

be retrainecl t,o a norma)- level, and the proper dietary meas-

ures enf orced- vrith d-isci.pline " JoIJ-if'fe f urther vrarns agai nst

overemph¿rsis on ùhe psychologj-cal aspects of red.u.cing, v¡hÍch

lre feels nay be more harmful- blnan beneficial"

A fa.ctor of raa jor imporüance, often ovel'looked-, is the

effect of exerci.se on body weight and obesity" l'iayer (69t7Zu

?l+) firrnJ-y believes that inacbivÍf y ma.y be the key to the

incr=easlng overweighi in bodayts socleby. Lle aptl¡' describes

the s ignif icance of exerc j-se v¡hen Lre saysr rréJl inactive }ife

for rnan is a.s recent a.nd, abnormal. a clevelopment âs caging is

fo:: ùhe aninal,tr The proper fu.irctioning of the appetite-

regula.ting mechanism has been demonstrated Lo be depencl.ent on

a cerbain minimum exercise l-evel- (?Z) 
"

The relationship between activity and, obesity has 'been

ll-lustrated v¡ith obese rnice where ine.cLivity is a characfer-

istic feature (7t176) " Upon overfeeding, mice with the gene

for o'trese-h¡rperglycemic syndrome gained 200 lo 300 per cent

more than non-ol¡ese con|rols, v¡hile inice with the v'ral-tzing

gene ¿5ained, only 2A per cenÙ nore than non-obese l-iiterna.tes,

'rfhen rabs vüere exercised foy a pe:'iod of l- to 6 hours, f ood-

i¡rtake ft'a.s autoina.tically ac1"ìusted in di.rect oroportion to the

amount of exercise ancl vrei.gh| dicl not cha"nge (?7), l'nlhe:r €xer*
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cisecl more: lnt'n 6 hor-lrs a¡.r¡re;itr,; r,tas -l,os'U and. lreig;ht decreased."

lllre in'be::es'ci.ng iroint j:n. ikrj-s ex.0ei:irnenì; ttias thå.t u¡hen e-r<er'-

cise was }ess 't¡þ'an f hotr.rr a-ÞFe'bite dic not d-ecrea.se propor-

tionai;eIy and obes j.iy r'esu1f ed"

1,¿íth a group of ?.iJ r,ietLe Ì^¡crkers in ¡lesi Beng:a.J-, Indi-a,,

Jee.:n i"1a-yer and as-soci.aies {72) stud-ied .Lhe r:ela.tionsh.ip

i:etr¡'reen Ca.l-ori e i.r¡uake, bod-¡r vre ight, and- phys i-caf a.ctivS-t;r"

Increased- food int¿ll<e foll-or.,¡ec.[ incv'easecì a.cti-rity bttl, o:'LJ-y

-r,tÍi;hi-n a- cert¿ti-n l-.init, r¡ihi-ch wâ,s refe:rr.eiì to Ð--q the rrno::na'l-

a.cti.¡1ty ï.angetr * lle--i-ow th is 1-eveI u a d-ecrease in a"ctivil'y

v,iÐ-s f'ol-l-ov,ied b)r an i-ncrea-se and nob a clecrease i-n food i-i:rti:.ke*

Fr-orn these; find:.:ngs 'bh.e a.u.thor:s conclud,ed that, there is Ð.

certa j n i¡i s¡rrel, the ü sed.enbar'¡i zo-rlLerr , t''rbere f ood irtake

Cì-oes ilob corresponrj- i;o enellg:l]¡ oiitpub,

Chj_r.j_co a.n.il Sir.inkard (18) studierl a groit¡r of 25 o'oese

rnen an.d- l5 obese r,uomen a:ncl corûI-)arerl- thLern to al:r eorLlâl- nunber'

of norrnal- v¡eighN i-nclir¡i-cllial,s, ljhen .6ilt1'sical a'ct:vi by wa"s

measured b¡r means of a ped-omef,er, it ¡¡ias ci.i.scor¡er"ed tlia.L obese

ï,ron€T1 ttïere muchr l-ess a.cNive than th.e non-obese cor:rt:irols " They

fou¡d. .). l-esser cJif f erer:ce in the acùivjty of lJ:re o'irese and

non.-obese fie:n. These r¡io::kers postui-at,ed tha.t obesity izr men

mig;ht be due to excess Cia-l ori.e iirtake ra.Lb'et tha.n t,o -lessened

phySical a.clir¡itlr" Slr'-rcì.yi:n-p, a:rotLle¡ gi:ou.p of obese !l,oment

Sf unkar6 a.nd. Do::r.is ( l-f 0 ) f or-ind s:imj-I¡;r results " In this s bt"tdy

the ¡¡oiren colt-qii.ered- bheilsel-ves to be quite aciiveralthoti-gh. in rea.Ii-t'¡
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the¡r were noi"

Br.r-rch { 15) T¡ra.s one of bhe f ir.st to no'bice bhe i::racti.vit¡r

¡,.s;sociated wiih olles it;r 6¡ chi.Idren. 1+il-kes (126 ) slud¡ri¡g

a C.ï'ot¿lr of 3OO oi:ese girls zr.gecl 10'bo 14 J¡ea.lrs, fonnci rhey

,iiere very ina.ctive Ð-s cc.npa.i:ed 1;o chil-d.r'en of nornal v;elght"

L3u1-Len {f e ¡ ,cbu,d-ied. th.e ¿¿ctir¡i t;¡r paNte¡n of }i--ì or¡eruieight

g;i-rJ-s ag:ed LZ to Lgo ancl cc-'i.,lpa.red it to th¿"t of 39 co:rrtt'o)-'s.

/{ q.uestio:nnaire, der;ig;ned to l:eveai the suìrjecbs perceFtion

of his behaviour anci- feeli::igs, ilhor,rred l"tzi niost. of' 1,he g-.iL:l-.s

wer.e unâ-v.iâ.re of their degree of inactÍ-vity ai:.d- attrjbi-¡-ted

their or.rerr,;eighL to exce,ssi-rre eab!.ng. The obese g1.rl,s did

not Êai more'chan Nhe cOn,brol-S, but biere nuch -less actlveo

Frojective psychological tests inrlicatecl th.e obese gj-r'1S v!'ere

qr-iite paËsive anC. tended, Lc evo j o di.f f j-ct-tl-t si.tu.a.tions. Poor

eaiin.g habits l,'rer€ a.l.so cliscor¡erecl Lo be a. f ea.Lvre oil the

o bese B*r.cup o

!iilkes (I25) co:ac1u-cteC a. surrre)¡ of 30r-l obese gi-r:1s :'..¿,.ecì

l-O io fll years, rnenbers of the trChr,r¡¡y Club'r " A c.uestio¡n¿li"r'e

rerrealed tire"t r;hey spent less tinre in sports 'bhan their non-obese

sibl.ilEs" They ate a great deal of fooiì-s rich in carboh"¡rdrate

a.n<i fai betvieen meals and- r¡ilril-e vratchi:ng tel-evision., liixLy

per cen.t of tire obese gir'1s ciicl not -ôelo:1g i,o a sociaj- cl-ul-r

an.d- v¡ere veï'Jr dj-ssatj-sfied r¡'iith bheir Ð.ppeâi.rârrc€

Ànoùher sùLitl-¡r ¡rr.6* by Stefanik et aI (105)

Jesce:nt boys shovied thal the obese bo;'s did- ¡,ot

of 65 obese ad-o-

overeat but energy
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expen.cli ¡¡-¡-1"6 triâ.s rJepressed- be-lo'.,v a- J-eve} considered b¡rpical

of th.eir sex- a.nd age grolrp@

Bnll.en, j[6¡.ç]l o p-,nd othe rs ( l-6 ) , inves Li ¿.:at ed bhe Cal *

orj.e iirtake a":i:rci er-pend-iture of 2 grorrps of hi-gh school-,qir'ls

a.tten.Jin¿:, :,r -qur.nlneï' c¿ì,np, lìlh.e obese gr"olr.j-¡ ha.Õ- t;. signif i-cantly

l-or'ter Ca.lori-e inte.ke tha.n i;he non-obese group¡ 1¡rhile ettend-

i.rrg camp. .[:urt a qlr.e,stj-onnaire revea.:l ed thaL the o'bese girJ-s

spenl; l-ess ti.me ûhan ihe ol;her g-{'oupln aci;ive sports wher¡ noù

e-b ca.inp. Bcth. g:r'ou.FS l-ost weigÌrt ir spj.te of' bheir incrr:ased-

fr,.od inbaxe - ,Stuid-y tng 6J obese adol escen.t bo¡rs, Sbefanik

et a.I ( 105) for-rnrì. ihe o'oese bo¡r5 aLe l-ess bha.n a control-

groul--) brit theii: a.ctivi.ty irc.er roia.s mu.cir Iot¡er" 1'hese fiird-
:-ngs r^iere fui:iher su.pporbecl by a stud¡r of 28 obese girl-s

condtrcbed b;' ,Tohnson anc- I;layer (4.9) . Johnson postr-ll-aj;ed. i;lra.t

for the a.ge group rlecrea.seci- ¿:cbivi.t¡r ra"tYter tha:n j.ncr.easecl

food- 'r.¡¿is the co'nbribr-itíng; factcv' to tlre rJevelopnen.t of obesit)',

Tl, :¡nr).-rÍ*,,-,. - rrs f'¡'om tfrl eviaenoe to ca"te iha.t inactivli¡' is

of'ben characNer.' j"s bic of oirese perso:ils. Tù is cliff icu-l-t to

knolni v¡hetlier ina.cli.rri tl¡ is a câLl.se or effect. Stunkar.d {f l O)

su,ggesis three facùor.s '¡,rhi ch na;r 1"nU- to decreased activit¡r-,

These rnaJ¡ l¡e biologica"J,, z"esr-rl.ti-rg f ror,r .Ðhys1c¿il- i llness or

injury, or as a. resu--l-'b of the re-ryr-rjrernen'l;s of Ltn irlr,ii.vid"r.r.al-rs

s-:ocial- patter:n" O:. of ¿¿n enotiona.l :na.'l;i;.re, tvhere ineictir.rit¡r is ihe

rer:ponse to e situ.¿LLion of stress. llÌ'lus activity o:r exerci,se

ca.n 'be assurmed ùo pla-¡r ¿ sÍg:r.i-f icant role :n blie rlerrel-opme:l.t
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a.nd il¿:.i-niena-nce of r¡eny câ.-qes oí obesit;r ana it becoues obvi-or-ls

cYn.i exercise nu.s-i; -be co-i:lsi,lereri a.Tr esseni;i.e.l par".ì; of a red-uciing

tac'i -._na-nI UÉJ-lrlúff O

jijf D UC I J{Cì PROGRA},I-q

î?ie i:::'ognosis f o¡' succeÍlËj i-n redu.c,ing is poo:: ( 513? ,I+3 ,L',8,

52Þ7.L3) . tler,; obe se irer-co¡-ri lose wei.ghb su.ccessÍ'uJ--1.¡r, antL

fer,uer are aol-e to ma jntaj-n a- v'tei-ghl l-os-qu There har¡e been

inain;\¡ rl-ifferent, a.lrpr-oi;-c1r.es Lo pro-i:Ierns of low C¿,rlorie d-ietso

Jn o¡:d.er bo lose wei-gh'b, Lhere nust be a Cal-orie def icii;o bu-t

ihe cìuestio.n arises Íis i,o i¡l'ticir Cal orie leve--ì- :i s rnosi; ef f ect .-

i¡¡€¡ ai:d- v;hat rate of 1o-',.s; r'ra,y be consid-erer1 advisa"-cle" Thr;

'iiro,oori;i.on of far, i:r'crtein, and ca.r'boh¡rd.ra1;e i,n tLtr: rl.iet is

be.l-ieveci tc be sigzri.ficair,'b by sorre v,ic:rke;r's (21-r38,9?r93r130)

whii-e othe.rs rn¡"i.n.i,a.in t,he .flr'ecLur-ency of food inbake 1:1a¡rs ¿¡

imltcsrte.nf, r'ole { 4.} 20 ) "

'Ihe Calorj-e -l,evels sup;gested range fron zero to 2000

Cal,ories, Fasting reg,ines a,-ìîe a reLe.ti.¡e-1Y nevr appï'oach to

dieti-ng ancl appea{ bo be a.ttracti.n.g a. cor}si,fera.b-"Le num.ber'

of fo-'l-.loT,reril" P,Jooirl (6) placed I obese palierts on Ð. fa.si-

ing orogram i'oi: ã. period of 4 bo 9 days, a"nd fou:rrd l'leight

-l-o¡rs averaged.2.6 No 2.f pouncÌs per day, Iîe fel-t tha.i Í'e.st-

ing had coil.Êid.erabl-e ne¡'it in that iL alie¡'eC. bhe patientrs

sa1;iety "l evel" li greaL !-\a,-rL of bhis l^iei.g;irb fosS '¡aS proba.bl-y
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rJ-ue bo shi f i;s in f'luici Y¡p,'Lanee (!27 j " irhe po-osible h.eza'cã.s

of ía.s'Linp- are nointed- ou'L' b;'¡ the Ainerican itjedical Assoc*

ia'bion tL27) "

lni,errni'i;teni per-iori.s of íast ïüe:re sugges'bed by Dunca.n,

a.ird cowo::kers (25) o foll-owed bJ' drets of }300 to 1900 Ca.)--

ories * !ii,<h-r:tof s ky (,12? ) iioints out o j.TL ref erence to i; s i,t"ldy

on fasting that 63 per cent of' Lote.I t^reig:ht ]oss ro¡as body

protein. Sitlce bod.y ¡-;ro i;ein rei¿r,ins j peris of r';ater', as

:joon a.s the 1:ati-enb resumes eâti-ir.g, replacement of boci,y

proi;ein r^li-ll cau.se retention of l'¡aber and P, rapi-d vlei-ght

gai.ir." -the physiolo¡¡-ic d-an6r'ers of nrolonged ner¿a.tive :nlbro*

gen 'i:a.-lance in fe.sting have l¡een ques|ioned- {5Lu61,, 84}130 ) *

Dieis of ¿1.00 Calories, conbineri wiih exerci-i-se, l\jere

used-.b"v S'brong:, Pe-rssmore a:'.rd Ri.bchie (l0B), e¿icl found to effect

àrr avera.ge weekly ireigh| Joss of'4.7 io ó pounds" The patie:nts

r'rere hospita.l-ized i'or a. period of 40 to 4'5 d-a¡rs. l{o ad-verse

effeots oïL healih rÀiere noted and ihe pa-tients itÍd rro'b sLlffeT"

f-'rom excessive hwrger" lìlhe compositio.n of bhe r,rei-ght lost t^¡as

ca"l-culated to be ?31,o S3 ner cent fat, 4 to 7 per ce'ní Jiro-

tein, and- ì 0 io 23 per cent luater" Strong arid oL?¡ers (107)

Ìrave a.lso reporteci FjL,.cceSS 0:1L d iets of tbls Calor':'i e levei'

'jlhe lot'i Calc::Íe <iiet rnost of'ten aC,vocated is one of

hlgh pro;ein, ¡nocier'¿;.be f at a-nil -l ot,'¡ ca::boh¡rOf"?r te , ilh Ís patbern

ha.s ireen recomaeTld.ecl. by Youn¿: eb al- (T28) ancl. r.:.sed vrjl;h

corrs icleral-nl-e su.cces Ê " ft most ireeT']Y ¡ireets -bire 1:::o be:in needs
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o î lhe :iì bi en l, ¡ jrrror"r i.o er 'ò. s cìrrt. e oi' se i,ic ry ¿rllC ,-,re\¡ci1t Fl

e>aces.si",¡e fabi¿Lt-ç" In ¿r. -'rrLtcy of coIl.cge wornen pl-eced oïL

lr- 1l'OC C¿:.loz"j-e cljet, l,lie ,à\Íer¡-).ge i^rel-ght l-oss per v;<.--eì:: amou.nted-

'bo 2 polr:rd-s; there wa"s e. sli¡:þ¡ f'¿.rfl in'or:.ser'l meta,bofisil

i,,i.t,h.'.': ei¿hr l-oss a:-rd. z loiu¡e;t'ec i:eteni;ioi: o:i phos:p'horotrs and-

cal-ciunl. ljo're su.bjecIs l,iere in -'''e¡a birre ni t;r'cgen 'otLz.nee,

e1¡ârn with a- nrs,h prote iir intake (6!06?) 
^

'-Llhe fea"siirili Ly of lo'¡ p;:c.tein d.iets has e"lso receit¡ed.

soine a.i;ien,-rion, Dol-e et al- {2L.') c-"ì-a.ins i;ira"1; a. high j'¡r'oteln

iiiet i.s ¡.ot of any parL,icu-l.a.r' be¡.e1' j-t bo i,h.c -Lrat ie:at. i{i- s

:fli-:nCirrgs sugí.reSt i;h::.t hlgh l'ìroiej-n ¿:.cl,L'.411¡r j-ilcl'e¿jSe$ e-p1;etiì.;e*

:i s tr,id.;r wi.rY' 1,2 ober':e ÌiospiLa.Ii zeÔ iratiients llrorrided no

ijef irlite i)roof ihe.i; b?:e r¡eil;ht l-oL's l'"râ.s 'i;ne resu-l.t of ihe

r.es lricted- p,z.o'bein " Il, Ítay hcì.rie been a.rr eas iJ-¡r C.ule b o a-

cha.ng;e j-n ihe .¡.,atient I s eå.i; 1ng i¡"abj- bs " Un:flor-1;t-inateJ..;r, nc)

nea"Lìr.ì.ï-enen-b of f-l tl.io Josses Ï¡ere reCorcied. jì- lo-r'; probeiri

diet is :lr.ov;neri Lìpo¡r. iry niost au.birori-i-;ies a"s coi:lsio.eral,-'1e

CÞ-lnage ne.J¡ be Ce.used io vi1,¿rI bc'Jy orgtrTls if Sr-ich ¿r. l:,1:ogl'am

is carï'ied ourt foi: a.n exi;endecì periocl or ¡iii;houi; llroO"" medi-

ca.--l- supervision {5l-rt-zo1 "

itga.rn some a'-r.lho-r.s fer'l- I:hat car'-boh]¡cir"ate shou'l'd be

se\¡el:et.v r.estr jcbei (l-f S) br,it l:ire er¡id.e.nce to cìa.te FjLj.Éi: estS

tha.t ao^ long aS mlninL¡n lirctein rleed.s ¿:..re .leL, i;he-birlance

of the Caloi:je s n¿¡r þs ch.osen tc sr-lj b t'he i::ldjr¡j"o"u'o"l-s foocl

preferences (,9+) 
^
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or:e oÍ.' tL"Le Í'ir.st to siigge-<t Lhzt .¿ hi zh f et, cl j eb i¡i¡a.s

iì.n ef f ecii.rre neÐ.n-s of reär-r.ci.llg t,'as ri,i'i. Pe::rningLon t92 r93) "

ïjie posiutl a.,terl thc i:ltec.r')¡ thæt ollesi.i;,' ',v2¡. ii-t.le to a defect

in Uhe jnter.rued ia.ry rne ta.bol- j-Sn cf ca.rboh¡rCT'r.-\+Je l:esi.ll-ting

in a.n eXOesS accuiÌilrl-a1;ioyl of p,;,*r:u,rrate l¡hich iir tr.llln CepreS*

Íjes -fa.b o:.lirC¿¡"'Li-o.n tld itrcrea.qe,s l-i.poge:nesis; " 'Jlh j s l-eaves

less 'f a'r free f'or r:,ner.gJ¡ and-, coi:se que:rri;J-;', ål-jl.ç'et1te i -e

iricr.eased " ioli.l_l er a;rd. ,I.hona.s ( 8o ¡ e,.<a.ni¡ied- bl ooti- ¡:Jrirutrate

ler¡e'l s of l'-6 o bese .)eT.SonS ¿:.ncr. foi.r-nd- bi:a.t these Ievel Ë i^Iere

eJ. err:.it ecì , on]-;r a.f'ter' 'noc-l e::¿¡.'te elierc j.s e " Tltis inc::ea's ç 1t'i3's

co.nS j iler-cd a .reS';.J b of ci:rcl-:"l.ator'y ina.d-eorLr-aclr {'a4"h.er tlp'n

d-efect:ir¡e ca,i'Ì:ohyf rã.te tleba.cc¡Ji sm. Tal-l-er (I15) tre-s ernpha-

;iizecj Pe:nninglon-tsr uheory 1n bÌre book trCa-l-ories Dontt

Colint "rr Lie ci'-r.oies aira.ziir¿i Lru,ccess r¡iith 93 naii"enb s, al- i?roLr-gl'i

ïa'i:¿. are pï'esenLed" f o¡: on.Ly 7 " I'Ie h¿:.s e.lso t.ised 'bhe f ind-

i:ngs oil T'ielii','icln: :r.itd Pgr¡¡atl { 53} . 'llh.eSe l,forl,rerS co:rd,ucted 2"

.str-rd¡r 'r¡ith Lrl obese i:atients pl-aced on thrce 'b¡rpes cf' :1000

ca.rori-e cie'Ls for a perioci of 7 da;rs. The dlets consistecl

of 9C) pei: cent fa.br 90 per cent proteln., and 90 i.'er cen.t

ca.rboh]¡clraie ï,rspectively. '-['he g'rei,:tesb 1,,¡ei¿lht ],oss Occlirred

i,,¡ith bhe high fa.t d.i et, :,rtlc- the I east wi1,h the hig?t ce.r'bo-

hyc*r.ate diet . .L-he vrei ght l-oË.q wes not as*qcc iabed wj.th a

s igrr1ficant loss oÍ' borly jll:Obein." .4. remark;able reÉ.. j-s'b¿rnce

to ]<etos j*s rrva-s observecl j.i: a.1l patients" 'Llhe iC..ea ti':at a

high fa.b diet rnight 'be usefu.l in r"erlr-,.c j-rg sIinu]-ateC. furiher



+tr'

r.esea.r'ch by othe¡: workeru.

Kinsetl- t5A) placed a.n obese grrl on an 800 Cal-o:'i-e

cl.iet o !-,-r\ :'i nitial rn¡eiglij; Loss occur-red-, bul, ihen it l-er¡e]-fed

oîÍ', She v;e,.; ihen pu'h on. a 6Oo fc,i-Joi,¡ed by a /+oo Ca.-l-o::ie

o:ì et " ?ii.ns e-l l- founcl- ih'a.b , 2.t 1"Yte -ì or,,rer I errel,, 'bi:ere tuais a

uinima.-] weighi; I oss 'r,lfren a-'l--L i;l:.e Ca,--l-orie's l,\iei'e íjr-om ¡¡roi;ein

a:,að- pu ra¡:id- r,cei¿1ht }os-* v¡hen Cal,ories r¡iere ¡.'ror.rlded b¡r

ca.r'oohycì.r:aie or faN " .A pecltl.iar f Índ1ng of bh. j s stud;,' ir:

the caíie wa-q t he positir¡e nit:r:cge:n bale,-nce on high nroLein,

À.OC) Ca.l-o:eie diet. Th j-,s I'\ra-s ir:l,erlrreted t;o aea.n th¿ib she

posisessed u,nulsu:al- a.brlir;y to coil¿'rerve protel.:*r.

P: lk:inglon ei ¿r.f {,911} be-l ierred bha.t' bhe J-e:r,gbh of tbe

aieL j.n lielcv¡ickt s s bu.dy i^ras nuch tco short. i:{e r:,oncir.Lcted- a'n

eLi)e¡'iment for t ¡el-ar.l- of J4 clays, v¿:rryiLrg Ùire cornposition of t?:e

djeL e\¡ery- 18 d-ays, from high fat Lo hlglt carbohi¡cira,te*

;l.raJ-yzing i;he v;eighb l-oss , he f.'or::nil. rlo sigr:if ici:i.n.L d-if ference

r.elatecl to conpoÊitioir o'f bhe clieb. irieight lcss duri-i:g bhe

f':ì:r'st f'ew days on e¿rclt ciiet v¡a.s attribuiecì bo cha.nges j¡

flr,iio i¡¿lfa.nce. Since the weight -ì.oss Ierrelled off wj-thrin

eech period, he conc-llld,eC t!,,r¡t j-t was i;he Ce.l orir: Ieve1 pçq

Se, ce.tYrcy iha-n the dl-et coüposi'i;io:ir, 'bha.l i,las ef,fectitre irr

ech j evin-g lr'ei.ght red,utct ion " -'l:-r'rö-.i ngs of l+let cher et a} ( 38 ) sup-

po::t Pilkingbo:rrrs conchisions, Oh--l-son ¿;.nc1 cor,¡orkers (8þ) fcu-nd

ùha.L iir.i''cial rniei-ght l-os s we¿s h i g,lre:: vri th a. hiEir îe.'t, diet,

l-.u.t e.liter a j vreek pez'iod Nhe botaJ- a"noltli; of weight lost r¡ias
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iire sãne es bha.i; for' Ð. high ca.rbohydrt:.ie diet. i-loluer.¡er

Ohlsr¡n (84) expl-aired bhe sloi¡er loss of v;eight assccia.ted

r..¡i.til ¿:'r. Iow'.lr¿"a oieb as a re,'su.l-1, of a decr,easo in- energ¡r

e,',¡iendiLur'e, a lni-gln fec d-iet r.'rcvid,irL¿; a greater" s€nse of

vlef.l being, i-Llcilee.secl ¡;.cti.¿ity, a.nd s',1-bsec¡u.e¿tl-y a. mol:e

.r:F.,t-rid- I O,S,S of lteigh.t o lior,rrever, irf e j,cher. r.eçor.is that he jner

(38 ) fot:.nd no si¡:rif icårr.rt cl.iÍ'fererrce ir weight l-oss bt.ttr¡¡een

hi.-ah car'ìrohyd.re:te and- fat diet;s*

'.lla-l,1ert s rj j-er in.e¡;¡rr.*¡s t,he pabienL to e¿ì.t as much,

f¿,.t â"s cl.e,qi"r:ed bui; r;o arroid. carbohydrat,e f ooc1s. Iì¡r lrestr;i ct*

ing ca.:'bohyfl¡2-¡* f'corl-.q, 'Lhis il.iet in effleci; becor¡es: a. Iolv

Ca.lcrri.e L:egi-rne a,s r¡oÊ b f'oocls co:¡ia.ii:rin¡,; fat a.l-so co::tai.n- an

alrpreci al:l-e anou.nt of c.¡i":'boh)¡ri.rz.l,e. Yrrclkin and Car-ey ( Il3 )

tesled bh.irs ai:prca-ch to diebing r,+i.th 6 obese ariulte. Bather

tha.n i-:ncrease t!:e fzt anc- protein, i;he sulbjeots i"educed ihelr'

ca.rboh;'cl:.a.te ii:ta.ke to s. level- of b0 to 5O [.;ra.]:i-q, The

.resul-i,ant ltei-ght Ioss r,ria"s thus rlue lo à -l-çr.,¡r cârboh¡;-dr¿¡€', l-olv

Calorie iliet ra.bY:er 1:'ß:àn ¿ Ìrigh fa.t cliet 
"

þ-ornt:.La ct iet s proi"rid ir:,g erppr"oxlnat ely 900 i;o ]000 Cal-

ori-es harre beerr useci rsìi"ccessf'r.rlIy in 1;he ini L.ial pe::ioc]. of

reC trcing, Ito'iter"t s ( 98 ) g¡ u.d ied ¿. ¿-roup of 57 l¡at i ent Þq ol*'ì

a i'ieLrecal f'orrnula d ie'b r th¿¡t coni;¿:.inec1 30 " 5 per cent Dro-

1,ein, 19 "5 :;,er cerrb .faft ancl 50 pe:: cent ca.rbohydrate" i"e

fe;l-t thai -¡r'cdi-i-ct ccr-il d be i;¡.secl i;o sLart a ¡:a'bient ola a'

red.r;cing dieb a.nd tc prorrl-de a"n oppori;tr.njty to re-ed';cabe
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the patient with respect to food habits and- d.ietary control*

He also felt lt mlghb be used. intermittently with a low

Cal-orle d-iet bo speed. up welghi; loss and- so offer encourage-

ment io the patient. The main objection to formula diets is

t}:a.b lay persons mày use them as a means of red-uclng quickly

and thus fai] to learn ¡Ðroper eating habits"

Many obese ind-ivid.ual-s consume the bulk of bheir

Calories a.b night (109) . This pattern is d.efined- as the
r'\light-Eatlng S¡rndrome.rr hionen have been found. to be espec-

1a}1y guilby of this and- they are completely unaware of the

amount of food consumed-. Jol]iffe (521 ernphasizes that when

snch persoïr.s a.re reducingu Calories a.l-lolveo in the evening

must be severely restricted..

Cohn (20), in work with rats, demonsbrated, Ehat the

frequency of food- intake may be of significance in the d.ev-

elopmenü of obesity, Batsr given meals ratlnex than allolved-

to nibble ad. libitum, sholved- an i.ncrease in boÖy fat stores,

d.ecreased. bod.y protein, a clnange in enzyme actlvity, altered

thyroid- acÈivLty, and- an increased- incidence of dlabetes"

As a result of these find.ings, h€ postulated. that when too

much food. is ingested. at one tlmeu the pathways of metabolism

are gffecied-p so tlnat. anino acid-s, instead. of being used- for

synthesis of bod-y probein, are d-iverted- to form glycogen and

fat, Before thls theory can be applied. to ma'rr, more research

is need.ed.*
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A red-ucing d.iet wLl-1 never be sucoessful- unJess the

theraplst gains the full co-operation of the patient {!Os3?z

t+l+) , This co-opera.ticn w111 d.epend- olL a number of factors:

the d-let itself, the therapist*patÍent relatlcnshlpu and. the

emotlonal- stability of the lnd.lvid-ua} (3?). The diet shou.]d

be low enough in calories to ensure an adequate and" gradual

lreight Ioss, and. nutritionally balanced. to maintaln proper

health" It shoutd. be one which the pabient is able to

und.erstand-, afford"u obbain, varyo and. folIow for a long tine*
,I.he patlent shou]1 not be excessively hungry or exj erience

und.ue fatigue" The l-iterature suggests that Some persons

may feel better on diets of d-lfferent compositlon and. that

eating srnaller meals at more frequenü intervals may be bene*

ficial for Some. Eating slowly nay also have its ad"vantages'

The refationship between the theraplst anð. the patient

is co:nsid-ered- to be a crucial factor lnfluencing Nhe success

of a red.ucing program (44). A.t the very ouþset of this

relatj-onshlp, the patient should. examine his motives and-

goals. If ühese goals are unrealistlcu dieting w111 prove

an ad-d.ed- Source of d.iscou.ragement and frustratlon' The

therapist shoulÕ not over-emphaslze the inherent d-angers of

o'besity nor the reward.s of d-ieting. Red-ucing must be appgoaehed-

from a ratio:nal polnt of view" Ib nust not become the means

by which a persoïì achieves beautyr SuccesS, or self-confid-enceu

This is a period. of re-ed.ucation for the patient , à þIme Èo
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learn good foocl habits, the Calorie value of foods, the

value of moderate exercise, and, ùhe princlples of energy

balance. The therapist shoul-d" attenpù to remain ob jective

ln his approacho and. shoul-d" contim.¡.e to follow the patient¡s

progress for a col'r.sld.erable period of t1me. This also

irnplles that he be alerù lo tlre symptoms of emotional d,ls*

tress as d-escribed by Hamìrurger (44). Depresslon is fre-
quently a.ssociated v"ith red-ucing and. complaints of fatigue,

loss of appetite, or crying spel-ls may be a signal to counseJ

the patient and. perhaps d-iscontinue d.ietlng (4¿L).

The ind-ivid-ual- who is emotionally stable and. d-ecid"es

to red.uce for the sake of healbhu or appearàylce, wlll proi:-

ably ineet with success on a red.ucing program (10]), For per-

sorls whose obeslby is associated wlth severe emotional or

psychological d-isturbances, red.ucing may onLy exaggerate their
problems, especially if they fail to aclrieve the vreight Ioss

d.esired- (tZr44¡ " A d-rastlc change in eating hablts may

represent for some persons a severe d-isturbance in emotional

security" The malntenance of the obese state for these

ind"ivld.uafs nay be, âs Bruch suggests (f4), a proüectlon

against more severe emotional- d-lstress*

The obese person on a red"ucing program is facing a very

difficul-t period. in his life, Even if he is emotionally iuel-I

balanced., a new food and aetivity patber"n musb be esbablished."

A great deal of encouîagement is need.ed- to achieve success.
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A nurnber of psychological tests have been used- to d-etermine

the emotlonal stability of obese persorlsê Shipman (fOil has

devised" a com.oined. anxieby and d.epression test vrhichrhe

claims, wl11 enable the physician bo assess ùhe probability

of sllccess on a red"ucing dieb" This tesb was administered.

þo a group of J-24 obese persons o 72 of whom were at'bend"ing

an obeslty clinic, the remaind-er belng private patients"

All ]evels of socio-economic status were. represented., The

anxiety scoï'es were'found- to be rel-ated- to d.ieting success,

being low for the successfu] d.ieters, and- high for those

who failed" to l-ose weight" The lnitial depression scores

appeared, to be more closely rel-ated. to the success of bhe

clinic group, than to the sLrccess of the prlvaüe paflents*

Other facLors corlÊid-ered- relevant to successful red.ucing

were âBê¡ socio-economfc leve.L, d"egree of obesity, and- mari-

tal sLaùus" A favourable emotional sbate was considered-

to be essential to sLiccessful- d.leting" It vras further

noticed" that psychological factors had" a more pronounced.

effect after one month of d.ieting" Until this time, weight

loss was not believed. ùo greatly influence physlcal or

psychological stress, To learn the true d-iagnostic value of

Shipmanr s teste more ùata must be collected.. However, it

may serve as an aid. to physicia:ns and nu'britionists in d-lreci-

ing ind-ivld-ual and. group weight red-ucflon programs*
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Because the inÖivid-uai- treatment of obesity has met

with such lltlle success, a new method. has been suggested-,

namely group therapy. Simmons (fOZ) d-escribes this method-

as a somei,rhat und.efined proced-ure, being neither psycho|her-

apy nor a class in nutrition, but rather a social grouping

of persons sharing ùhe same problem and. trying bo d.o some*

bhing about it " It afford.s the opportunity to each member

to have his problem recognized. and.ral the same tfme, receive

support from oùher sympathetic members a The group d.etermin*

ation may provid-e enough incenLive to enable the ind-ivid-ual-

to foflow a d"iet and- lose weight,

A four year stud-y cond.ucted- by Simnons lnvestigated.

the benefit of bhe group weight red.uction program [Oz¡ " tr'our

hund.red. and" fifty over-weight persolls volunteered. for the

study" A physical- examkiaùion, a health questionnaire, and

nutrltion intervlews as wel-l as numerouÊ psychological tests

were involved, The subjects were d-ivid-ed. into two groupsu

those below and bhose above age 40. Sixteen weekly meetings

were held. This program met with a fair d.egree of success

as t+0 per cent lost ]5 pound-s or more d-uring the stud-y

period-* A follow-up after 1, 2 and' ) years shoived Llnab

37 per cent coul-d be collsidered- successful- after 1 year,

whil-e 47 per cenb had not gained- after 2 and 3 years.

Suczek (f f 3, on the other hand"u bel-ieves thab only those
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who are not emoNionally malad"justed- can make use of the

groì,¡.p method.o He stressed. the importance of the psycholog-

ical attitud-e of the obese persone The Herriclc conbrol

stud-y (fOz) of l-OO obese women id-entified. 6 ¿istinct psy-

chological groups o eac\t with i'bs ov¡n l-evel- of anxiety,

lnterpersonal behaviour, anð security operations which can

be distinguished- c]lnicalIy as well as v¡ith psychologícal

tests. There is general agreement in the literature about

the im-portance of the symbolic val-ue of food. anð- a large

bod.y size to the obese individ.ual (112rI13). Jt is also

agreed that these attttud.es must change before effective

weight red.uctioî earl occur (101rI13)" Suczek cl-aims that the

results of the group method- are similar üo bhose achieved-

þy lnåiv1d-ual treatment* Generally more than half of the

members lose weight while in 'bhe group but only a small

proportion are abl-e to maintain thls weight loss"

Brosln (10) suggesbs the.t those who d,epend. on food- to

allay d-isquieting feellngs can alter Lhelr eatr,ng patbern

'ç^lhen circumstances change so L]naL rrsatisfactionsrr are pro-

vid.ed. by oùher means" This helps to explain "the success of

the social clubs formed. by obese persons, mod"e]led. on AIco-

holics Anonymous because these organizatlons offer much.com-

panionship and. reallstic support"rr Such groups d-o provid.e

ttsuppllestr for someo but once an ind-ivid.ua] Ieaves the group

he no longer has the comfort, support or sympathy of Ùhe
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oi;her meabers, and so resor.ts i;o f ormer eÐ-tiirg; ha.-bibs.

Those v¡ho ere unable to mal<e use of these rtsi.rppries* carrnot

l-ose vreighb, lThe rnembers in¡ho lose weight ayrd n:ain1-,aj.n'i;he ir
weight loss prcbably T..epresenb bhe indir¡icìua.Is vrhose obeslty
is nob rel-aieci to er:roiional mal-a.dju.siment " This sir-ccess*

ful group rr¡cul-ci lnc1ud.e the constitui:Lona1ly obese, luho*se

goa.Is are realj.stic, a.ncl who D,r'e able tc cha.nge their
attlì;ud-es 'bo ee,.ting., falrly easily, Suczek (113), using

the "fni;erpersonal Dimensions of Personal:Lty System'r to
assess pslrsþ6logical abbitudes, founcl no ciranges in th.e

ati,itud.e of 100 obese womeil after group the rap¡r"

On the ,oositir¡e side, group programs do afford recr:g-

nibion of the hurnan aspecùs of dieting." simrilo:ns (roz) feets
Lhab its greatest rner.it ma¡r 5r *r a preventive approach to
or¡e::lveight, The me'bhod_ ha.s greai; potenL jaf ities. p:.esent

group Ðrogra.ms cci.¡-l-d. be irnmensely Ínproved. by the com.i:ined,

efforts of physician.s¡ pisJ¡chiatrisLs, nuiritionists, a.nd

socia.l vrorÌ<ers 
"
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I{ET}iOD

A group of 25 ,¡¡omen, members of the t¡Jinnipeg Branch

of the streaml-iners crub, was selected for a stud"y of food

inLake, energy expend-iture, and- resporrse tc a. red-ucing d-iei,

The Streamllners Cfub is a social organization whose spe-

cific pu.rpose is to assisù overweighü l^iomen with reducingu

To quallfy for membershipu the woman must be at l_east Z0

pound-s above the id-eal weighb and. have approval of her

physician to embark orL Ð" red.ucing programs fmned_iately after
joining, each member is given a l-200 Calorie diet* At each

weekly rneebing¡ the women are weighed., and then participaüe

in one hour of supervised- physica.I exercise" Those chosen

for this study had expressed. lnNeresù when approached- by a.n

execubive member of the club*

On the basis of previous weight l-oss, víomeïr. were arbi-

trarily d.ivided- into 2 grou.ps u l,îembers of G.roup I lvere con-

s idered- to be res 1süant to weight l-os s, i 
" 
ê. ¡ non-succes sful

d.ieters. Those in Group 2 were mai-ntaining a stead.y welght

l-oss a-nd so were elassified. as successful d-ietersu A grcup

of B women composed- of professional students served. as conürols.

The control group was sirnlfar in age but nol paired- with

respect to occupationu

General information concerning weight record, food hab-

iLs, anð- activity pattern was obtained through a questionnaire

(See Appendlx A)"
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To d-etermine ihe bod.y buildr of ea.c'n su.Ì.>jecb, wrist

measures and. heig:hb ,¡Ìere used" The j-deal v'teigh'b for this

f'rame wa.s taiten from the i{etropolitan Life Tnsurance Con-

pa.nyts illaÌ:Ie of Desirable l'deights for r,ronerl {,79), (See Anpen-

d-ir C)" 'lhe peu'cenia.ge above idea.l- r,'reight utas then esti.ma.ted.

f or eacYt sui: ject 
"

A seven clay record of food- iniake artd acLivibies was

o'bta.ined. for the 3/1 su'ìrjeci;s* Iuiost r¡uorkers considev' ùhe ?-Cày

record to be more repr:esenta'bir¡e of Lrsual- f'ood- intake tlnan

::ecord.s of a shorter d-ur"abio:: (29r39u78rl-00,7L'/,L20oT32) 
"

r'r,'1dd-ovrson anci licCavrce (I23) states L]nat while a week 1s bhe

shortest bi.ine for which a" d-ietary sbucly shoul-d- be niad.e, r€sul-ts

foz' cne week are probarbl-y fa.ii:J-¡r represetli;aùive of the per-

sontÍi a.ccustomecl food- i.n.t,ake. tlh-ile some authoi:s ha.ve for-tnd.

no signif j-cant clifference between the 3- a.nd l-day averâ[jes

(131-), J*day records a-re reliable onl-y when stu.d-ying large

gl"oup,s" Hach vlomarl wes inie.rviewed. and. instrucbecl as to the

proper technique of record.ing foocl inNake a.:rd. activit,j.es, The

instruction,s p,.nd sa.nple food record are found- in Apoend,ix B*

It was origi-nal}y inbend*ed thab al-l- womela be vislted dltring

the ?-Cay period, but this ,oroved to be impossible an.d. coi:ltact

wa.s }<ept wiih lhe subjects by Lelephone"

Food- record-s vÍere a.nalysed Llsing 'bhe 'rTabl-e of Food

Values R.ecommend.ed" Í'or Use in Ca.nacia,rr (82) and-"Food Va"lues
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of Portions Conrnonl¡¡ Us<;dr" prepared b¡r Rowes and. Chr-ir"ch (19)"

The nean dai-ly Ca.lorie intake, a.r.tC- perce:ntag:e cìisl;ri"br,r|ion of

Ca-Lories jn ternts of ¡;r"obein, f z-;b, e,il.d ca'L:boh¡rdra'¿e was

ca"lci-iJa.tecj. 'llh.e C¿.J-orie value f'o¡' foo,l¡; noi f"ou-nd in ei.bh.er-

of lh¿; ti,'¡o soLr-r'ces, 1,'tâ.-q ¡a,1cr.if¿¿ted from the ¡es-ipes i-'rovided

by ea,ch. sub ject. Å.pl:r'o:<ir¡¿¡te servjng sizes hacL to Ì:e es.bi-

na,bedr- when mea.fs weT'e e?'teÏi al^ia.Jr fr-cm horae,

lìrom the food. records the n.umLrer of breal<fasts ea,ten a.nd-

the í::ec1u.e:ncJ¡ of J¡el,ween nieai ancl beci"*ùinre snacl;s v{ere

estimai;ed " Acbivity L'eeCord,S l{ere ana.l-ysed a,n.d ea.ch a"ctivity

¿r'oupecl in'bc on,e of 3 ca.ieEOï'ies, namely iriainbena"nce, À, or B,

as dc;sign.atecl by tlre Ca:r¿:.ciia"n Dletary Stand¿'r"r'd (See Appen.d.ix E,

'l-'¿r-ble 2) , linerg¡r e,xpendii;ure v.¡a.-s esLi-na.ted by üru1i;ipl ying the

Ce.Lorie expenci i;ure per kiJ ogra.n of bod-y vleight b)' Nhe nu.nber-'

of rli-ir-ubes spent in ea.ch a'cti-v-iL¡r" Tables used I{er"e tr}ose

i,rr::;Í)âlred b)' Durir.in (B?) ( See Appendix B, 'Ia.bl-e I ) , Som.e of

i;he record..s T/rere }ce¡:t in co.nside¡'abl-e deta.il anC ',^rorrided 
an

accurate ap¡:ro-':inra"tion of energy expend jf;ure" lllhe tier cent

of time spent in ea.ch ca.'i;egory was also vroted,

It is generall¡r accepied, 'i;ha,"t obese persons ltarre a. highei:'

Êìl:ergy ex,penCiitu::e t'lnan lteljÊons of ncrin.ai vreigltt. Ï{oi."'tever,

the eilergJ¡ expended- in a.n.y activit¡r bJ' excessi-ve1y obese indi-

r¡j-CUal-Li i*q not d"irectly pro¡rortioi:a"l- i;o bfre j-r. bod.J. i^re j ¿-ht.

llhe Cs.lorie e;çe:;rcì-i.bure ',v1'Le--n based on actu-a.l- weig;h,t I,ar¡e

extremel,Jr hi-gh \ra-lues wh.ich d,id":not ::ela"Le io the wei-ght change
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o-oserr¡ed, d-u.r'ing the 7 daJ¡ lelioo-u llcvre\rer', usi.ng i;he idea-'ì-

vreight p.s a ref;ere.tce, the preclic,teo v;eight cna"npre morÊ oJ osef¡r

rj.p¡-,¡6¡5.r,-ra"ted t he a:ctutal " As a f r:r'tkie¡ ¡662ì.ns of corìira.r' j.-so:11¡

er,èr-s\i exle:ncii'i-,ìrìre t¡raí--: ca,lci-ll-a.teci frcm 'çne C¿ina"d.ian. Diel,a.r"y

Sr-a.nclal:d, w: th br:ih. i-cr,r:al a:nd ecLual r'reiStrt as a xef ev'elr-cee

Ìrrom the ileia.bol j c bocl;, si"ze, the Calorie cos t of na. j.n.tena"irce

a.ct i vi.ty' ç-).v\Cs 'ch,e co-qN of I irouz's spent j-n ll câ1,egor'¡r a.c bivi-

ti-es r'¡as cal-cu.lai;eiL' '-lhe tl')T,Tla-ch. suggesNecì 'by JoiJ-i f fe (52¡

to a,s-qe-5s Caf orie requ.irenents vü4.-q a,-l so ca.l cui-l.a"teC ( See

.Àp¡;enc.ir ìI, T¡:,bl-e 3) ?,)Lð comp¿;r'ed to the figu.r'es cJerjr¡eC.

frorn 'bhe ol,her ruethc;d-.r, lrlhis rnet,irocl irtakes a.n all-ourance of
l.¡ Cal.or"ies f'or. each pound- of exces¡s roei¿:ht otrer bhe t:eqLti::e-

ment f'oi: wr¡ne:: of a specified a.ge and height (52) .

As â. liìeå-sLll:'e of actirtity level, some of bhe wone:lr wore a"

ped.orneber- for a per.iod, of' .) to 7 riays" The'iota"I mileeL¡1e a.s

recor.ded- b¡i the rredorneter read-in55 lva"s a-d,jr-rstecl forl,he ir¡d,jl-

virir:-al-ts stricJe to a.rrrve a'b'Lhe a.veï'age nu.rnber of mi.les

vial-ked ¡rer day. As an a.clded iùen of int;eresito bhe sbu-dy

th.e psychologlcal. Õ"ttiz d,eveloped by Dr. Shipman (See Aple:nd"ix

G) to a.ssess the poi;entia.ì succesls o.n a. r'educing sequence was

giveil and th.e resl¡-l ts compa.r'ec1 v;iì;h the acLva.l progl'ess of

the ind-iviilu"al- 
"

Following ttre fcod ancl a.ciivity recoz'ds, a. I000 Ca..Lo::i e

Oi-et r¡ia-q gir.ren i;o 23 sr-rbject;s to be fol-l-ov¡ed for. a period of

4 l,reeks, The diet r.¡Ja-s ca-lcul-ated- tc irroviile 6O grarns r¡rotein,
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35 gr:ì.ÌiìS ft:.'c, anil l-l0 âllârl-q ca.l:llohi¡tlrz.l,e " l-laseC on ih.e

Exo?ia:rge SyStem , tv,ro d ieì; 1:a.1;'ce::ns were of f cr"ec (:iee itp¡:enO-i:-

-ri 
) , a.Long r,'lith ins brucÙions f or. f'ol-1o-,',,i:np: the cl j-et , Di etary

scal-es weï'e af so tror.ricj-ed io in.su-r'e Lhe,: ¡:roDer nea'sii:rleinent

r:f 1'ood. i{e:,gnt;s þiere record-ecl. al; ¡he beÉ¡jirr-nj-ng and encl of

the redu^cirg nr.ogrstro. The pL:ed icterl u'reighi Ioss vJLì¡- compa'reõ

ict -th.e acti.r.¿t.l ul.lin8 Ca)ort6 rec,lr.írements aS de'cern:rin.ed by

ihLe Jol-lií'fe meii:tod"o

,,i thl:ee nonLh 1re::ioci elapsed beLi,'reen ihe tiitLe clÎ r'ecoL:d--

ing f'oocl jni.a.l<e a-nd acii¡¡j-L;i.esu a^nd i;he begi-rrr:rin.g; of 'bhe -'l-000

Ca.l-oric red-Lr.cilg d,-i-et. A rer¡o::d of i;he weights oi' the 
"''rornen

in Cr,roups l ¿.ncl 2 dt¡yi"ng bhiÊr peiri.od. rne;de ib 1:osslble to com-

pare the neighl; l-ost i:y each groLlp" IL was a.-l ,'-;o ¡¡osisible to

Lrace the lcng rÐ.nle pa-Li:ern of' lveight redi;.ct j.on i'or those

m.ernlrers l.¡ho had be-]-ong;ed. io tkre cJ-u-tl f'or a. nuqrller o!.':iieat'r]â
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DTSCUSSTON O}J REST]LTS

A stud-y in"volving human beings is never perfectly

control-1ed"" A resea.rcLtex in. the Þh}'sica1 sciences cå"Ì'L con-

trol all the varia.bles in arr e:rperiment and. achi.eve r"eliabllity
a-nd- reproducibilliy of results" Jn anina] stu.di.es, the genetic

factors may be controlJ ecl, and the a:rimals ¿çiven exactly the

sa"me ireaùment, i"êo, the same raùion, and raised" under bhe

same cond,itior.'r-s, Horvever the results may be affected by un-

forseen factors or constitr,rtional cliffer'ences of the animals*

For the nutritionist stutd-¡.ing human beings, the problern is
far more comÞIexu In ad-d,ition to the varlables involved" irt
a.nimal experlmenbs, such sl,udles arÉ) str.bject bo thr: incon-

sisbencies typical of huma.n behaviouro An¡r yâ.r¿om sample of

individualswil-l- present differences in genetic makeup¡ âs wel-l

as biochemical- ind-1via.r.¡alit,y, and- varied nutrltiona1 back-

ground- resulting from diverse cul-i;ural, social and psJ¡cho-

logical environment" Although the indivldua.l-s participating

in a stucly may underLake the project wiih the most sincere

intentions, personality probl-ems, emotional crl-cos¡ illness,

unez¡pected. preg-nancv¡ and" pressing soci-al- dema"nd,s tmâ.y inter-

fere wlth the degree of cooperaLlon. A certain amounü of

control may be exercised- over the environmental fa,ctors, in

specific types of stud-ieso for exampJ-e, facil-itles may permit

the hospitallzation or conf inement of the inclividua.Ls in

questlono But in ma.ny cases this is neither possible nor
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practica.l o In- fa.ct, the abnormal aspecüs of such controlled_

cond.itions may resu.It in f ind.ings not applicable to normal

livirrg* This sbudy wa.s cond.ucted within the home situa.tion

¿4çì- âs su-ch vua"s inf luenced by various environmenbal factors *

Hor¡¡ever the fimitatlons presented by the absence of control

do noÈ, in any way detracb frorn the signi.flcance of the

results, for the informatior: gai.ned by this research can only

ellhã"nce the present urrderstand-ing of the probl-em of energy

ba.lanoe a::.C. obesityn

DESCIiIPTIOI{ OF SUIsJECTS

Thirty-three uromen participartlng ln the study were div*

i.d"ed- into 3 groLlps: Group T, l-4 un.successful reducers; Group

If , 1] su"ccessfu] reducers; and Group T:Lf , B control- subjecüs

sel-ected from among the staff and. students in ihe School of

Home Economics* Characteristics of the J groups ace sunnar-

ized. in Table }u Eight of the women 1n Group I had- been

members of the Sbreamliners for B years, whereas the majorlùy

of those in. Group II had bel-on€ed. ùo the club less bhan l-

yeav" The extended. length of r¡embership of those in Group I

ind.icates a longs'band.ing and- obviously unsuccessful attempt

to lose weighté

The three groups were sirnilar vrith respect to age and-

heightu The mean v,ieÍghb was 190¡ l_73 and. 140 pound-s for

Groups L, II, and" III respectivel-yu The percenta.ge above
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TÁ,BT,E I. Cna.ract,erisNics of th:ree groups
of viomen participating in the
stud-y 

"

Group Designation
CLtara.cberist ic II TII

äunbe:r in grouP

I cro¡,b"

tde ighü ( lbs )

/\'bor¡e Id-eaL hlt n

Range
it{ean

Bange
Mean

(,%, Range
Piean

Had. previously red-uced. (",¿)

Gained. v'teight during Preg-
rrÐrlcy (/")

History of ovent'eight (%)

Taking appeti|e d.e¡:ressanis
{%)

'I'aking thyrold. preparations
("/")

occLrpaLion (/å) z Homemakers
Ernployed or

stud ents

Participati.ng in Acùive
Sports (7")

Da.ily Exercise Program (láj

l4
23_60

4o

l.48" 5*2605
190

I 2-80
39

99

1l-

20-50
31

Ll+o*zat+ "5t73

1l--64
35

99

ô(]

20*51
33

Llþ*t63
140

25

0

0

0

100

3B

64

2Q

14

5B

t+5

27

25

0

0

73

?7

36

Lt5

2a

B6

14

,o
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idea.l- r.ieight r'anged f'r'om 12 .lo 80 r¡er ce'nL in Gr"ou.¡: -1, and.

fr.oin i] Lo 6L', T:er ce:nf, in Cirou.¡,r II, The controls wer'e ccn.-

sicle:'ec1 fo bc l^;ibhirr Lhe nornal r.,;eiqh.i rÍr.nge:'cr their.s"ge

¡ ircl he ight 
"

'j-'he age of onset of obesi.ty rariged frorn 1I to 35 ycìars

iri the f ir'st g,r'cup, :::ld fram 6 Lo ?5 J¡ea.rs in t'he seconcl-

g.lrol-il--\, I'iore ch.e"n. hrs,lf oí bhe 'ç,roneir- in -f¡oth G'roups I ¿Lnd lI

re1:orted a.drled. wei¿-hi; ga.ined as e. ::'esiil-t of iiregnãnc¡'6

l-rer¡er" meinbers i-n Grou-p II ha.c rna"ce irreviou,s ai;tellpbs at

d,ietini:,* a.s com¡:arecl bo those in G::oup Io ,Solne of 1;he i^;onen

in b?re f irs'b group h.ad- r'r¡du.ced as nany a.s B times, TÌi:is

r:epeabed. effor.'b a.b red.tlcin.o; i,vas reporteC by }1areÚzki i¡.rrd- Doclds

(fr6), tlho :folr¡d 77 pen cent of lheir surbjecis nad di.eted rüâny

tines " All of ihe diebers ha,d reg:ã.ined roei¿rrhi a.f 'Ler ¡:. redutci..ng

lìrogre.n -v,¡hile 36 per cent of lhe ll]tsuccessful red.urcel".s, ai:ii

54 per cenb of bhose irr Group II h¿¡c1 regained. nore weiS'hf

t,han v,ra.-c previousl-y 1ost" Oihey worke:'.'s har¡e f'olr"nd obese

persons to show â, EraaLl-a.l vieight gain af'ter dieting is ctiscon-

iinued-, 'f'his a.pl.reå.rs to be ai:. ii:.sioiou.s.Ðrocesr: whi-ch fev¡ escapea

i'Iore v,iomen in ihe second- group repor-ted a falrily histo::y of

overweip:ht tha.n o id bhe o'bY¡er 2 groups n Questioi:.s ::egard ing

tlre u.se of a.norexa.nbs a"nd i;hyroiO ,ore¡;e;rations revealed 1.na.t

trrrice as Ìna.:ny of t.he sLr.ce.essfr-11 reiu-cers i'!ere taking; a.ppei;ii;e

depres se.nts a.s comr-rar'co Lo iiie LLnsuccessful reduicers, I'lhcreâs
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2L per cenù of Group T were taking thyroid- preparations as

conpared. to none in the second grolrl)Ê

Only 14 per" cent of the women ln. Group I v¡orked outsid-e

the home rrthereas this figure was dou.bled in Group II* This

may in part account for the better success of the second.

groupas tt¿ere couj-d be less opporùunity to become oreoccupled.

v¡iLh food. and- perhaps greater motivation d-u.e to more fre-
quent contacL with other people*

The questionnaire attempted- to d"iscover the subjecbs atti-

tucle tonard- food-, to f ind. whether" over"eating was a response

to emotional probÌems, and- if the groups d.iffered lvith respect
.bo food. habits* Serrenty-one per cent of Group I, Jh per cent

of Group TI, and- 50 per cent of Group III reported that they

ate more when they were bored.. F'ifty-seven per cerit of

Grour.p Ij 36 per cent of Group 1I and. 12 per cent of Group III

aLe more when they r^iere lone1y, Seventy-eight per ceil.t of

Group I, 45 per cent of Group II and 12 per cent of Group IfI

ate more when d.epressed and 85 per cent of G.roup I, 1.8 per

cent of Group II anô. 25 per cent of Group III ate more when

arur.oyed-" Thus it appears tha.t the eating pattern of the

uTlsuccessful d.ieùers shov¡ed a greater relation to emotional

stress than did- that of either of the other groupså

CÍ\LORIE INTIàIG;

A su-mmary of the mean daily calorie il:take is presented. in.
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'Iabl-e 2" For Gr.oups I, II a.nC IlI bhe Ítez.y.i. da.iì-y Ca.lorie

ínte,ke as calcnlated from the ? da¡r feç¿ record.s was J-43t1.rI?.59

a.nC. 20O?" Aj-thou.gh Groun fI :r.ppeared 'i;o be ccnsllmi:r.g fevier"

Cal-ori.es per day Eha.n G.rcup I,"oy ! test the d-ifference ?ras

rJ isco¡¡e-c a signif icant di f ference bebv¡een ihe Ca.Iorie iniake

of the 2 groups" Ä d-iffe;rence of even 200 Calories per da.y

over ai: erlencleC period, of bime could account for a con.-

sid,erable d-j-f'ference in rate of t,¡eight loss. Pofa-ck (t+5)

poi.nts the facb ou.t d.rana.tica1.ly ¡,uhen he sùa.tes lhat an

e>rtra..l-O to L5 C¿¿fories per da"y over a per.:od of 10'bo 15

years nay resl'.1.t in a gain of 10 pounds. rlh¡.e rnea-n Cal oz'ie

inba,L;e for Gr'oups I a"nd. 11 were corÌsidererbly lor¡ier th¿n bhab

of' the controls.

The re was r,¡io-e -i.ncli¡¡i-ol¿a.I var-iation i-n the Ca-i-orie'r

intake of both Groups I anrì f1-, ra.nging froln 'à level- otl 6l+5

cal-ories to 2]_07' Cal-o¡'ies per d-a¡r. This reÌlreserrts a sig-

ni-ficant firtcting a.s a"l--|' che in¡omen ii:. both Sroups had- been-

given a L2A0 Ce.l-ori.e diet t,rhen joini:r.g the club,and- the mâi-

orib;r be l:ieved tney T¡iere follot'.¡ing it fa.i r1y cl.o-qÊIy, jliâny

rea.sons could nrobabl-¡¡ a.ccour.f for th.e extremel-V l-o'¡"' levels, the

¡rost obvious 'oelng excessive zea-! in reoutcing;, but omitLi,ng ltrea"k-

fa.st, -Lack of'ap¡-,ebi|e ol't.ise of e.norexants nay als;o be con-

tributory factorsê At l;he other erbrene¡ Foor focil- habib-'

su.ch aS omission of br.eakfasts, r¡¡ibh Ìretr,^ieen mecLl- and bed-i;i.rile



i{e
an

 D
al

ly
G

ro
up

 
N

o 
T

nb
e.

ke

T
A

B
LI

J 
ff 

" 
T

he
 m

ea
n 

da
ily

tu
re

 f
or

 b
hr

ee
fr

om
 s

ev
en

-d
-a

y

14
 

lt+
34

S
D

 3
LP

6

T
1

C
al

or
ie

 f
nb

ak
e

tl_

I 
an

d"
 2

5
ÏT

P
er

ce
nt

ag
e 

.P
1s

!_
lL

 ¿
-g

n
P

ro
b,

 
Iìa

t 
C

H
O

12
<

O

sD
 4

zg

1B )a

rr
l

L3
t|'

7

S
D

 3
87

C
al

or
ie

 i
nt

ak
e 

an
d-

 e
xp

en
cl

i*
gr

oì
.lp

s 
of

 v
ro

m
en

 c
al

cu
la

te
d.

fo
od

- 
an

d.
 a

ct
iv

ity
 

re
co

rd
,s

*

B

"Q lr 
LL

2T 5,
6

20
07

S
D

 4
O

O

C
al

or
le

 !ì
xp

en
d.

itu
re

E
xp

en
di

tu
re

# 
iv

la
ln

t, 
A

 
B

 
lil

ee
p

44 3,
0

Ll
.L

7^
2

20 lr 
lr,

16
 

¡

C
al

cu
l-a

te
d.

 f
ro

m
 ta

.b
l-e

s
id

"e
al

- 
w

ei
gh

t 
*

39

)+
 r5

40 6*
1

14 l*
7

24
Lg 20

6

4z l+
,6

43 3*
0

23
L4 t9
3

36 8"
1

t+
3

4"
1

of
' e

ne
:'g

y 
ex

pe
nd

"it
u.

z'
e 

by
 D

ur
ni

n 
{g

f 
) 

an
d 

ba
se

Ö
 o

n

23
73 2a

3

30 B
*9

'>
 1

1
)( 7"
9

22
3r

29
3

2 rL

26 6,
5

2r
]

7"
r

32

O
nL

lr Ét

It,
* 

0

28

8"
1

5t
+

Ò
õ

a-
6L

34 6*
o

Õ ) 3"
0

11 6,
2

33 6.
1

1 0"
1

34 7*
5



65

-qlfÐ.cks, ignora.nce of ser-ring; sizes , La.cL< of knoiolled,ge coïicei:n..

1ng c:-,.Iorie valu-es of food-, poor adhe:"ence io d-iet, anð. ¡coci?.l

a-nd fanil¡r obligations, cou-ld a.ccoun'b for bhe exirenefy hj-gh

va.lues,

Cal-cu-l-ation of the percentage coût)osition of t he d-i"ei;

shov,ied tli.e per"cenLa.ge protein to T¡e si¡nj-l-ar for" all 3 groupsÐ

ilhe ariera.ge dai]-y 1:r.otein. Íntake rangecl ír'om 1,1.0 to ?9 graas

in lhe first group a'nd fron 35 to l-08 erä.ns in the second- qrou-llg

The range forLhe control-s was íron 48 Lo -ql gT'ârns" The meaïJ

da"ily i.irtake for each g.roup v,Ias very sirni-lar being 6J, 62 and-

64 gtr:.ms of lrro'tein per day" A comparison of the p::otein in-

La"ke wibh 'bhe Cana.d-ia.n Dieta.r';r Sta.nd.a.rd for minlmum {0,4 gtn/

Kg irod¡' weight), ancl reconrnend-ed- d.aily allov¡ance (0,7 gms per

kiJ-ogra"n of body weighb) showed" tha"t the protei:n ini;ake of

? subjeots in Group J, a.nd 3 in Group II, fel.l- below Lhe

recommelld.ed level-" One subject i:n Grot,ip II, t¡iih Ð.TL ã\let?à[te

ri.aii-¡r iniake of 6L+5 Cil-r:r'j-es was consumi:ng only 0,JB g;ms of

proteln per kilogram of bodl' rveight, ind.ica.'bing a su-b*minj-ina1

protein j-niake* ft is ala::nlng to think thab in their efforts

to reclu.ce quickly sucir a. large percentage of both grollps were

cons¡.:-ming pï.ecarior-isly l-ow Ievels of -r:r'otein.. The possible

d"angers of pr.olonged low pro'bein intake ha.rre been stresser-l by

Tn?,rfy auihors (l-l-r128), and it 'la.s been repeated.ly found that, in

such i,r.'.sta:nces, bocry p::o'bein is belng sacz"i-fj-ced. to meet
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eneYgy rÌeed.s* Low protein diets harre been shoi,ùn to be

associa-ted. v¡ith a co:nsjider.able 1oss of body wa.tero Since

the repl€lcement of I pound- of bod"y protein involr,'es the

u.pialte of 3 pound-s of bod.y water, the reJabive ease r¡rith
r¡rhich some of the i¡iomen gain weight rna.y be the r.esu.l-t of a-

loss of bod-y proùein stores rather Eha.n fat, The errat-,ic
rneigh'i; 'loss pattern of Sub¡ecb #ZO appears to confl_rm this
hypothesis* She ]csoS v,i€ight rrery Ouick}y, but as Soon a.s

her intake increases slightty she sholis a rapid increase

in weightu There a,lso appeâT.-s to be sorìe d-if'ference between

the grou.ps r¡¡1th respect to the rnean percentage of Ca.Jories

cont::ibuted by fat and- carbohy<lrate. Grou.ps I lna.ð. a hi_gher.

iiltake of carbohJ'drate f'ood"s o bha.n Group II* Ilany workers

have ad-voca-ted- severe resbr.lction of carboh5id-yate foods ol1

a. red-ucin.g d.iet¡ å.s they appear to stlmulate appebite and

provide less saùiety bhan foods composecl largely of pr.otein

or fat* It woul-d- be interesting to see if the bulk of these

carbohyd.rate Cal-ories were consum.ed in the evening, as this
ha.s been observed, r¡¡ibh many obese r^romen (fO9¡ u Group II had-

a higher mean fat intake tha.n Grou_p In ft js possil:l_e that
'bhe h.lgher faL conient pro.rloed enough satlety to enai:l_e

the individual-s in this gT"oup to rainta.in a. loi,çer galorie

inta.ke " These f i-nd ings ar.e d-if f erenü from those of lvia.r,eüzk i
and. Dod.d- {66) who reporbed- successful- l-osers having a. signifi-
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ce-'ntl;r lotnrer' meaf,l ln'bake of fai and- protein ihan unsuccessful

l-oser"s*

An a.nalysls of ve.rie,nce on the indivioual dail-y Calcrie

intake throughou-t the seven-day period_ for 25 obese subjects

may be found. j-ri Tal:Ie ITf* Tt shows a si.gaificant differerrce

in the da.y*to-d.ay variaLion in Calo::ie inLake of' each incli-
vid.ual¡ âs t¡rell as a. significa.nt difference in the d"aily

in.take 'oetv¡een subjectsn This lend-s suppo::b to the obser-

vaNions mad.e at the beginning of the st.ud-yr âs it points out

the fluctu.¿itions in daily iniake of unsupervised. persons d.ur-

ing red-ucing regimes" It fu.rther emphasizes the need foy' more

str'ict control over the redurcing diet and- for better instrlrc*
'bions" The daily fluetua.tions rr:ay expla.IrL, in part af, Ieast,

individual differences ii:. rate of welght ]oss a.s we-l-l as the

irreguJ-ar pabterrrof loss observed in some su.bjecl,so ÁJr anal-y*

sis of variance ïrith regard to differences between weekly and.

weekend Ca-l-orie int,a.ke r',rouid un.d.ouÏ-rteclly be revealingu Arrother

point, which is well iJ-lustra.ted by these records, is the

unreliabilit;y of food- recorcls of shorter duration. than one hteeku

TABLE fÏT. A:ralysis of' variance for d.ay and persiols.
to person variatÍon in iild.ivid.ue.l. 'rlal-orie
intake over a. |-ð,a.y peri.od..

Source d"f SS

Peopl-e
Days
Er::or

2 52 ,2t+7 , g 57
324 oBBg, 218,

366 ,B 51+ ,r7 2

10, 510, 331
54,t[B t2o3
ze 5t+7 ,5gB

4 ol3o'*
2r,?6)#

24
6

l4Lt,
'itrÉ Significant et t per cent l-eveI,
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, The food habibs of eacLt group with regard. fo the numbe¡.

of br=eakfasts ea.ten a_nd. between-meal-s snacks during the T-ð-ey

food- record uÍere compareo-" The resu.lls, given in Tabte fV,

shoT^i bhat 14 per cent of the unsuccessfu,J d"ieters àte fewer

iuhan J breakfasts per week, whereas all the member-e oi Group

II and, TTT a.te more f,]ne"n- 4 lyeakfasts. More betweei:.-ruea1

and, bedùime snacks r^rere chara.cteristic of Group J, as compa.r'ed"

r¡¡ibh t;he other two groupsu In the a.uestioi:na-ire, 64 per cent

of Grou-p I, 36 per cent of Group fI, anð- LZ per cent of Clroup

IIï repo::ted- eablng beùltreen meal-s* Eating at bedtime v¡as

reported l:y 64, 63 and 62 per cert respectively of the bhree

8-roltpsq ExaminB.tion of the food" recor.d-s showed that, although

bellveen-rnea] and bedttme snacks vüer.e common in al-l- groupsj

they occured with grea.ter frequency among the unsu:.ccessful

red.ucers, The rrnight-eating syndromerr comnon to obese sub-

jects, ha"s received. a. great d.eal of attention, for it is

believed that this is bhe time of clay when the bul-k of Cala-

rj-es âr"e consu-mecl, and- tllat the inair¡1d-ual-s ccncern.ed. are

Llnaware of thls eatlng pattern" From thls stucly, it a.ppears

tLtat most of the subjects abe at night" All of the üTomen

in the control- group were found- to eat at bed-time, and. this
nalr ble considered- a. lypical eating pa.ttern of this occllpat-

ional- groupo



G
ro

up
N

o*
 o

f
S

ub
je

ct
s

T
A

B
LT

I 
IV

" 
C

om
pa

ris
on

 o
f 

fo
od

" 
ha

bt
f,s

 o
h.

a.
ra

ct
er

is
ùi

c
of

' b
he

 'b
hr

ee
 g

ro
u.

ils
s

T

T
T

ïïl

N
o*

of
 B

re
a-

kf
as

ts
E

at
en

 P
er

 W
ee

k

t\o
n+

- 
l+

-6
?

14 t1 ö

]4 0 0

y+ 22 25

N
o"

 o
f

S
n¿

rc
ks

i..
lo

ne
-

72 73 75

B
et

w
ee

n 
i'l

ea
l

P
er

 I'
ie

el
r

5B 9t 63

6*
10

 l
1*

14

2l 9

37

N
ou

 o
f 

E
ve

ni
ng

 S
iil

ac
ks

P
e:

: 
l,ú

ee
k

N
on

e

2.
1 0 U

0 9 0

]*
4,

5^
7

2L 5L
þ'

âO )t
)

79 37 6z

o\



7o

ENEBGY trXPR1IDITURE

The rnean d"aily Galorle e>-pend-iture was estiraa"ted. from

|-C"ay a.ctivity record.s for 33 subjectsu Ïr{osb of the actj_vity

records were carefully kepl a¡rC, are consid-ered_ a relia.b1e

measure of activity. 'Ihe record-s of subjects 9 a.nc1 ]6 were n.ot

record,ed. in suf ficient d"etail, so oilly a:r estimate of Calorie
e,.cpend-iture was mad-e in these cases " The time spent in each

a.cti'r¡ity v¡as multiplied. by the Calorie cost of' ùhe activity
per kl1ogram of bcdy weightr â.s ùaken from ba.bles of energy

erçencliture prepared by Du.rnin (see S-ppend-ix E, Ta"bfe l). For

persons of' normal- ureight, a reasona.bly clo-.re bal-a.nce between

in|ake and e;çend.iture is tc be expected, so that for all
practicaL pLrrposes, the Cal-ories consumed sh.oul-d a.pproxlma,tely

equa"l those erçend.ed, It rrias found bhab using actual welght

1n 'bhe calculati.oirs, energy expend-iture of the control subjects

was very close to Calorie intake* I'rIhen id-ea] weight wa.s used,

both values v¡ere surprislrrgly close (mean of 2007 afrd- 20?6

respectivefy) " A simil-ar]y close ba.l anee between Calorie

intake and e4pend-iture over one vreek has been shov¡n by Durnin

and- obhers ( I24 ),
Hov'rever, when the Ca.Jc¡rie expenC.iture for the obese

su-bjects wa.s calculated. on. the basis of actua.l weight, extrenely

}rrgÏt va,lues welle obtained., re;rgii-'rg from 25AB Calories per d-ay

t,o ¡+775 Ca.]ories per da¡r. i¡dhen the Calorie expenditu.re was



f) -l
(L

ealcLll,ated. from id,ea] v.leight, the predicted weight cha.nge

came cl-oser to that observed for most suibjects (see Table V).

Tlhis sr,rggests Lhat id.eal lveight is a. bebter basis upon which

to esf ima.te calorie neeüs*

If energy requirement is more closely v'el-ated to ideal

than actual- weighi, ùhen tuo conbrad-j-ctory explanations àYe

possible" EitÌ:er fabty tissue is nebabolically inert or

t}:e obese Ð.Te e.bl-e to perform activitles with much greater

efficiency than the non-obese* Evid-ence tlnzL basal metabol-ism

is higher in. the obese contr¿id-icts þlne concept of completely

inert fatty tisstte. Ìîovrever it is al-so clea.r from obsez'ving

the o'krese ?romen blnat meny have aclapbed- to a heavy body size
'by elimina"ting need.less movements* Based on id,ealireight,

and using Durninrs figures, the rûean dally Calorie eryendi.ture

ïras slrail-ar for a.II three groups+

Calorie all-or,vances proposed vrere also calculated using

tire formuJa for meta.boLic body size of the Canadian Dieta.ry

Standard from both ideal and- actual weight" Another method-

suggested by Jolliffe t5Z) v,ras also used-o The mean daily

energy expe:diture for each group, as determj.ned- by five

method.s is presented. 1n Table Vf whil.e the same data for each

subject may be fourrd. in Appendix F, Table 3*

There was very little difference j-n the means of values

for mean daily expenditu"re of the co:ntrol group, âs d.ete¡'rnined.

by tlre five different meLhod.s" This vras because Lheir weight
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closely app::o>cima.ted, id,ea.l" For the o'¡ese sub jects, the f i-g-

u.re,s derived f':r'om lJrrrnin¡s ta"trle s g;å,\re velues v¡hich vtet-e \revy

cl-ose ttr ihose u.sirrg bhe Cz,nadia.n Dieta-r'y ,Standa¡'d f'or nera-

bo.l-ic bod-¡,- size lviih id,ea.I weight. ldhen actua.l weight l",'as

u-qed¡ the C¿;.Iori.e requ.i-r'ernen.bs ca.lculabed from the rnethod" of

the Canad íu.n. |rr-"tr.rU Sia:'iciard gave sJ-ighbly l-o-¡¡er figures

bha.n. Du:rnin" i,{ean Ce}oili e expend,ltures âs estime-.ted by

Joll-iffets nlethocl r.¡as rnuch lor¡rer Ehe.n tha.t obtained. by eitir.er

of th.e oblrer method,s" Durnin claims.bha.L JoJ-liffers figures

unrj-eresti-ina.te actr;-al en.eï'gy expend.ibure ( 26) .

TAiil,E: VI " ltiea.n d-a.i.]y Calorie expend-itu.re for' three
€iroups of' '¡omev: ca"lcu-l-a,ted by f ive mebhoc¡s

i{e bhod I'iean Dail-y Calorie Brpenditu-re
TI lTT

Durnin (icieal '¡¡i") nean

Durnii: ( a.ct rra} v¡t 
" ) mean

Ca"n"Dieì;ary ,Stand, ( ideal
11rt. ) meâ1:

Ca-n. Die i,ar'¡r Sta.nd ,
( ac l,ual v¡t . ) mea,rl

Jc¡rliffe (59) (aciua.I wi")

24L9

3330

zt+BO

30ga

t¡qlJ

çet IL

3t23

2378

30l-3

2295

2o76

223t

24AB

2540

2238

fL is a-ppa.rent bhat estii¡iat:-ng the energy neecis of

oirese perso:rls is a diff icult .bask. Even i,,:ith neoi:r1e of normal

roeig;hL, ind-iviri.ua.l va.ria-tio:n'permits o::Iy an eplrroxlrnate e-"ti-

rila,te of-' actual eneT.gy c;xpend-iiLlï'e" The method. of calci;l-ating
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Calorie requlremenb by the tiuie spent in different activities

ûaV¡as El-llotrPatton and" Singer (,34) suggesto be unsu-itabl.e

for use wlth houseviives, as they may'be d.oing several taijks ât

the sane ùime. Ind.ividual variaiion roay be even further

exa.ggerabed in the obese. Becanse of lh1s, more accuraLe

measuring d-evfces a,re flecessa"rye

It ha.d- been hoped. that basal- metabol-j.sm tests eoulå

have been performed on ühe obese l¡romen' in ord.er to exami:rre

ind-ivid-ual- variation in basal requirenent, at least* However',

due to the tirne of yeàr and d.ifficulby in making arya.ngements,

ib was noù possilrle to carry this out. The results of thls

stud.y suggest tha.ù the erlerglr expend iture of obese persons

Iies soniewhere between bhe val-ues for ideal and actual weight.

Other workers have indlcaLed. a rel-ationship between energy

expend-iture arrd bod"y weight, but the exact naLure of this

rel-a'Lionship ha.s not been defined (26, B?).

A comparison of the three grottps with respect bo fhe

per cent of time spent in. va.rious actlvities is presented in

Table If , A d.escripùion of ùhe categories d-esignated. as

maintena"nce, A, B, and- C, a.s outlined" in the Carrad'ia¡. Dietar"y

Stand,ard, is proviùed in Append-ix Eo Table 2o The tlme d-evo|ed

to ua.int"tta.t.ce activlty was similar for both Groups f and- Jf,

The only significant difference between ùhe two gror.rps l^ias in

the B category of activity. Group II spent 4 per cent of

tlreir time in thts category as compared" v¡ith 2 per cent f'or
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Group In There was no significanù d-ifference bet'¡een the

'br,.¡o groups for calcuilated mean energy expendiiuree The

Successful reducers spent slightly more time 1n maintenance

and- sleep and less in. the A caiegory. Although the d-iflfereïLce

in time spent in B category activiiies is small for both

groups, il could,o as lvith foocl inta"ke, acooulìt for the grea_fer

r¡eight loss of the successful redu.cer.s if coi:.Ùinued- over an

extend.ed period@

As prev'iously ment,ioned, the control groLlp i¡¡as not

paired v¡1l,h respecb to occupation,, and. 'bhey spent Lhe most

ti.r¡e in maintenance activiÙy and Lhe leasl in the B category

of a.I] 3 gt'oups " J-t roould- have been helpfu-] bo have includ,ed

honsev¡ives and- nobhers of you.ng child-ren in the coi:Ltrol- groupê

ffi.e 3 €lroLrpsi spent one-third of bhe day in sleep, which is

con.sid-ered to be average for most people"

The l_eve] of cal-orie expend-iÌ;ure of ea.ch å¿iroupras vuell

as the bime sperrt in various activil,ies, agrees with the

sirgge,stion of the Canacl-ian Cor.r.ircil- on Nuirition t]nab the

ma.jor.ity of Canadians Ìcelong in the A eatego::y of activities"

Previous standard.s har¡e overesiirnateri the energy expenditure

of housewives. Durnin, on the basis of various sturd-ies, clasS-

1fles housev¡ork es sedentary and. .coints out tha.t, although it

rnay'oe mentall-y ì;axing, the line spent in hea¡¡y work is rela-

tivel:l¡ smalI, a"nd so d-oes not increase the overa.ll daily energy

expenôiture ( 28) 
"
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The ped.omei;er has ofùen been ernployed. to assess the
activity J-evel of inåivid.ua1s, The r.ange of d"istance walked.

per clay by subjects in G-roup r and rr are given in Tabl_e vfJ*
The distance v¡arked t:y each. subjecL may be fou.nd in Appendix

1Ì, Tabre 4" one subjecb in Group J v¡arked a recor.d, B miles
per d-a¡r* The average d-ista.nce warked by members of G-roup rr
was 2"J miles per d_Ð.yr ::anging f'rom 0.6 to J,J mi1es, It r^/as

unforbu-naùe th¿it more suhrjecl,s r¡rere not able Lo particj_pa-te

Írrbhis part of bhe program, for a more accure.r,e estima,ie coul-d

LLren h.ave been mad"e for the revel of act:-viüy characteristic
of each group" 't'he only observa.'bion which rna.y be na.cle is bvtat

ihere eppears to be a wid"e ind_ivi,J-ual_ vari¿',t:_on 1n the d.is-

tance walked" per d.ayo

'i',{BLE ì/II" Dist-,a.nce i,valked ;oer day by ten su"bjecbs
as measui'ed by perlometer*

Disiance Walked. Per Day
(mil-es )

Group_ i\unrber ïíJean - p,a*'n'e

I

II

a)

6 Lo)

t'\ .)v ø)

U*b

Õ"U

<"

lí- Due lo smal-l- nunbe:: of subjecrs pa.rÈicj_oatingrand. the
one extr"ene câse lviro i¡alked- B miles, the rnea.n r¡alue i-s
colls id-ered- neaningles s e
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PATTIJiII\I 0lr' l,lsIill{tt _,lnDLrC itIOiT

A reco¡'ci of ihe weight l-oss for Grou.ps r and- Jr r^¡e,s

kept for the period. of Octobe:: to Februar¡r" The rlaLtern. of
trteig,ht loss f'or th.e 2 gr.oups clur.ing this period. is presenLecl

in Uai:'le VITI* Orely J v¡ome,n in Group I lost iveig.ht d_u,r"ing

bhis perioci as comparecl v¡ith 9 in Group rr* .¡Ìleven of ihe
unsuccessful red.ucers gained- r,veighb* one wonaïL in this group

gaineÕ 20 pounds" only o.ne subject in Group rr gained. weight
rvhile oïr.e remained bhe same" A vreight garn oveÏ- a holíday
peri-od frectruentry occurs with many red.r-¡.cers, and_ is probabr;r

a r.esi-r-l-t of socia] a.nd family obligation,s*

!'igure I ilrustrates tlre patr,ern of vreig.hi loss for
2 unsuccessful red-ucers over t" period of B years* Both of
these subjects Ð.re extrenely ovêï.weightu a-nd both sho¡,r ex-

freme fluctua.bions in roreight. rt appea.rs i;hat ea.ch r,vei.ght

loss is Í'ollowed by a gai:n v¡hich brings total- body weight bo

a lrigher leve]- than L'ne.b Þrevious to the weighb ]oss, Fig-
ure 2 ill-ustrates the pattern of weight l-oss for soi:re of the

otl:rer subjects in Group r, rL wil-l be noùed t]nat many of
these worïen v¡eigh rnore :rou¡ than when they joined- Llie cl-ub,

F'or ùhose subjects rvho harre -Deen members for only 1 year, the

pabbern of v¡eighù reduction j.s exemplj-f ied_ in Figure 3, It
na"y be o-bserved that soule of the successful red.ucers have been

nain'bainíng a steady, ye'b grad"ual,r,veighL 1oss, while oLh.ersu
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su.ch as Su.bject tL5, ,shol,;r a. sha.::p clecline in rnreight" *"11- of
'bhe unsrr"ccessfu] reducers have, in splte of sone l^reight J..oss,

gained, lvel-ght since joining bhe ,5ireamline:'so

ILi\XIIJII]Y*DEPPiHSSION S CIII I

The nean scores made on Shit:ma.nls Anxiety*Ðepression

test by ihe three groLtps are given in Tabl-e IX*

TÀ8L,5 fX, i'iean anxiety a-nd- d-epression scores on
Shipman test for Lhree groups of su'b-
jec'bsu

Score
Group Anxiety Depressio¡:

r ?*6: 5^L"''' r-r"4: 2,5

rr B"g 1,4,5 l-0,6f t,B
r anct rr B*z ! +,6 l-1*1 : z,z

III 2,6!?*5 g-3 tt.¿l
it SLand.ard, d.eviatlon

(lnd.ivid..ual scores are seen in Append"ix G, Table 1), The

su-ccessful- reducers appeared- to have a higher score for anx*

i"ety bhan the un.successful ::educers, wirereas the scoz'e f'or

d-epression was slightly lowero Hov,isvsl', this d.ifferenss vüâs

nob st¿;"Nistically significa.a'b. Both Groups I ancl IT ha.d

higher,scores for anxiety a.nd- depr"essicn LT'¡an tlne control groupq

The mean Scores d-o nob appear to ind-icate any clifference in
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the proba-bi"ì-ity of suecess between the 2 overl,¡eight groupsð

This may be d"ue to the small- number of su,bjecùs in each

group" Some of the ind-ividual- scores appearecl to be rela.led-

io success in dietirg" Subject .#2, v,iho weighs Zltl poundso

scoz'ed. 16 on anxiety and" 15 on depr.ession_" She ha.s been

o'rerweight fo:: a nunJrer of years, and- repeated, atüenpùs

a"t reo"ucing ha.ve meÈ with little successE Sub¡eet ü2, on the

oihe.r Ìrand, has al-so fost vel:y l-ittle wei¿çh.ì; since she joined.

'c]ne cl-ub in 1961 and yet she scored very low for Ìroth a:rxiety
a.nd" ci"epression"

The usefulness of such a" test to prerlict 'che åieting
success of a.ny ind.lvidual ma.y be opei.L to qu.estiolr" To be

consictered both vaf iå ancl reJ-ia.bl-e, a" test should" ìxeasure

what it is sunposed. to rneasure, and_ the results shoul_d be

reproducibl-e" It is d-if'ficr.llt to believe E]hat a single ùest

can ileasure the d-egree of anxiety and_ depression, for ma.ny

facLors niay influeirce the way bhe subjects answer the quest-

ions, Some of the v¡omen coul,å not und"erstand some of the

questions or f ound. thern ambiguous * In ad.d-itioi:., it is o,ulbe

possibl-e for someo]1e to give false a1:lsl/,ier.ss One subject,

coil.sidered" to be a.n extremely anxious person scored" zeyo for
an:ciefy. Obviousl-y thj.s ind-ividualrs staie of anxiety was

irot reflected by the tesin The use of Lrue or fal-se ctruesiions

in any test reduces relia'bility, for ihe chances of guessing

the expeci,ed. B.nswer. cair¡rot þe overlooked_*
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BE:DUCING D]trT

A I00O Cal-orie dieù was planned. to contain 60 graas

proteinu 35 gra.ms of fat and. 1l-0 gï'ans of ca.r'bohydrate (see

Appendix H) * This high proteÌn, moderate faE regíne has

received" the support of many nutritlonists and dietiLia.ns*

Ib is high enough in protein and- fab to provide satlety, and

meets the nutritional- requiremenLs for rninera.ls and. vitamins

of most persoils 
"

'Ihe red,ucing program was pla.nnecl to cover a period- of

4 weeks. I,'or a variety of reasons, isome of which will- be d-is-

cussed Later, 6 of the women were LLnable to contlnue for the

ful-l peri.od" Tire record. of v,ieight loss is suminarized- in Tabl-e

X* The daily Calorie expenditure was es'bimated by the method

sr-rggested by JoIliffe o artd. bhe pred"icted- weighÙ loss cal-cul-ated"

To assess the rel-abtve adherence of ea.ch su.bject to the d"iebo

the performa.nce ind,ex r^¡as d.e'bermined ( 52) ,

The mean weight loss wa.s simiJar for both groups, although

the perforilance index was hi.gher for Group II* Other wo:'kers

have reported. actual weighL losses which more closely a-pproxi-

naterl the pred"icted (tt, tZB) " However, in all of these studies

individual food intake wa"s contro]led,, tf this ind-ex is con-

sidered- to be an accarate estinaÙe of performance, then the

respollse to the reducing dleb was poor" On the other hand-, a

total ]oss of IO*l- to f0.5 pound"s in 4 weeks appears to be some-

phat higher than the usual- recomnended- weight Joss of I to 2 pounds
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m^ÌfrF \¡L,ñ.J)LtJ¿ /\ ø !,leight loss
four weeks
Ca.lories o

of eighteen subjects afber
on a red-ucing d.iei of 1000

Subject
I\umber

Initia.l Estimated.
1,,1t o Daily

(lbs) Requirement*

Ferfor*
mance

Itctual Ind-ex
ltlt "LOSS 

rÉl+tå

Pred-icbed,
i¡trt *LOSglc+t
(Ibs)

Gro_up ï

I'tean

t56.2
239 ,5
t62*5
w5
zt+T
L75
209
T?L.5
r6g

IBg.4

148
10?
175^5
L86.5
L92,5
TB5 -5
L6!
L65
L37 ,5

r7l-.5

2066
221*()
zLB2
2558
2456
23oB
2400
2338
2326

2320

2060
zLB6
2080
2616
22L0
2486
2320
2268
20BB

2259

l_ou0
g-5

:-2,5
l-t*6
10"5
LL "2f0"7
l_o*6

10*5

8.5
9,5
8,6

-rI ILJaL

9,7
If"g
l-0.6
10,1

B"?

1o*l-

3*0
5,5
!*5'

l_0"0
3,0
7"O
3"5
6"5
6"5

5,L

3,0
2"0
4u0
9.5
b")

12 *Q
6,0
5"o
2*5

5"5

I
2
3
5

7
(J

l-0
11
t3

35
55
L6
BO
¿o
67
31
6t
6t

48

Gro_up fI
t5
t_b
r7
1B
t9
2Q

2l
22
2l+

Mean

))
2L
t+7

73
67

101.
57
5o
29

53

++ Estimated- from methods suggested
)+)k Assuming 35OO Cal-ories equals I

ê'tå',¿tî Actual ltelght l-oss expressed- as
expected. iveight loss (52) 

"

by Jolliffe
pound lveight lossu
a percentage of the
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per vreek* Sixty-one per cent of bobh groups tost àt" Ieasi 4

;oound-s, while 16 per cent losb more than B pou-nds*

Although the performance index was fot'¡ for most sub*

jects, f v'iornen attp-irs.ed art ind-ex a.bove 60 o so ùhe predicted-

weigh'b l-oss in these cases did not greatly overestimabe the

actual loss* Onl-y 6 of the 18 subjects rigid.J-y follorved- 'i;he

dieb, and f ive of these were rela.tivel-y successful- " Sub ject

ff7 was exbrenely co*oper:atiiveo and- con.scientiously fol-]owed, the

diet" Hovrever, du:rin6ç this tirne, she missed her regular men-

strual cycle" This may have resulted in some fluid- retention"

Subject-#lg, who lost a total of 6.|'pounos, fol-Iowed the dieb

for the first week" During this ùime she lost one half a pound,

and. red.ucingç her inùake No 800 Calories the second week, gained

one hai-f pound.. The thi::d weei<, she red.uced. her intake sbill

furbher, to a level of 530 Calorles, a:i.d lost ?å po'-rnds" The

last week, fol.lovling a-n 800 Calorie diet, she erperienced" no

weighb change" This vtoman appears to require less lhan 800

Calories to lose a s ignificant amowrt of weight" Kinsel} has

posüulated. tìna.t for some persons to lose weight, the C¿lor1e

in.take musL be very much belotnr energy requirement (5S ¡"

The general reaclion to the d"iet was favourable" Bvery-

one felù it offered too much food-o No orûe reported hunger or

fatigue, l,lost of' the subjects reporting feeling much be'r,ter

',vhile tlrey were on this diet* This ¡'eactiort wa-q especially Ùrue

of Subject ,i/7, who looked" brighi;er, a.nd- reported. feel-ing more
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alerb, This n¡ay have ind-icated a previous d-iet of poor nutritional
quality, llost of the wornen preferred. the rigid" pat'r,ern No the

exchange system, as many reported, a ùendency to overeat when a.ll-*

clved- to choose from a select,lon of foods" Hov¿er¡er, sone enjoyerl

the vari.ety of food-s provid"ed- by the exchange list, and" the

greater freed-om it gave bhem in meal- pla.nning,

It v{a.s unf';rtunaie that more of the subjects were unable

bo follow the d-iet* Sub j ecE lf6 had ptanned. to parbicipa.te, but

suffered" a. ga)-l.b1adder attack and was placed. on a bl-and. J-ot¡ fat

diet by her physici;an" Particularly concerned about the possibj-lity

of a.rr impend-ing operal,io.n, she vüas extrernely careilul to f'ollow the

oiet closely" Over the 4.weeks period she }ost a todat of Zl

pounds" 'I'he Calorie val-ue of bhis diei, wa.s found to be approxi-

nately 1400 Calorj-es, This seemi.ngly targe weighb loss is d-iffi-

cult to exp1a.in, but it would appê?.r'to inclic,ate Lha't her previous

inta.ke was much highe:: Lhan this Ievel, Subject /f9 h.ad, been und,er

serrere emotional strain for 6 months, â.s a result of her hu-sban.d-ts

death and family il-Inesses. She followed the d.iet for' I ureek, bui

was f'orced bo dlscontinue because the adderl strain of dieLing

proved. boo upsetting. Srrbject #Zl began the diet without nention-

ing thai she voas nregnant" Àfter the firsb week she suffered a.

miscarriaser and d j-scontinued- the diet"

Subjec| ff14, a member of the club fo:'8 years, found the

diet ùoo difflculi to follcw. This subject appears to fack the

i:nce.nNive necessa.r'y to continue a diet for any length of'time"

She is invol-veô with the social- functicns of the club, and. appears

to have forgotten the underlying a.ims of v¡eight ::educti on,
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She expresses àïL lntense d.esire to l-ose weighb, but o'bviously

cannot adhere tc a. red-ucing diet" It is interesting t,o note

that she v'ras a memÌ¡er of the vreight reduction group ad.vi.sed- by

Lhis Department in 1957 
"

liubjecL #-]I ha.s ma.cie repeated atbempLs to fose weight, bub

has been unable Lo naintain a stable weight l-oss" She explains

the ga-i-n. or loss of a's much a s 4' pounds per week as a fl-uld' re-

tentio:n pro'blem, and claims to be uneble to l-ose weight ori more

bhan 800 Calorles, 'Ihis woman appears to ha.ve emotional conflicts

which ruil-l- need to be resolved 1f she is to achieve successful

we i65hL reduct ion.

Sub¡ecL #5 who lost 1O por.tnds, rJ.r.i::ing the l+ weeks, reported

eating less lha.n ùhe anoun'b of fooil recomlnend.ed on the dietr so

her neight Loss cannot 'oe atüri.buted solely to the 1000 Calcrie

regime" Her ma.jor problem 1s an economic onen She has 3 chil-d*

ren and very l-ittl-e money, the club provid"ing the only social

acbivity she can afford. Her food record showed a l-ow in.take

of protein, an.cl a high carbohyclrate inLakeu

If reducing d,id not involve so many d-ifficulties, the

pro6Snosis would- surely be more encouraging" Successful weight

reduction can only be achieved" if the lndividual- is suf.-fie-

iently notiva.ted a.nd has the determlnation and resolution to

carcy Lhrough" As Fej-nsLein (37) states, successfu.i weight

r.educticn <l"epends on the intera.ction of I facbors, the pe.tient

himself , i,he 'bherapeutic relaNionship, and the dietary programe

The staLus of ihe,rra-tieni is influenced by the d-egree of

obesity, the pattern by which ihe excess ltiej-ght has been

achieved, the à8at the conscious and" sub-conscious no'bivabion,
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ühe home ancl work environment, and. ilthe entire ;oa.nore:l¡ra. of
faetors '¡¡hich c:r.ea.te, a.t Ler a.rrcl gratify the hunan. ps;rche. o

The variou.s psychological responses bo food_ aä.d- i;he ect of
ea.ting' must also be ccnsi-d-ered" The pa.tlent-therapist
rela'Lionshi.p shourd" be one v;hj-c:h i:rorricles the i:i.ecessary

mof ivabion and- encourâgernent r.equired to a.ttai.n successà

The d.iet must saiisfy boih the emotionar and. socia.l neeo'.s

of the patient and- be one which can ,ser\re a.s a fi¿tur"e ea|*
íng patterrlu

some auti'rors sr.rgges'b tyøt a ress rigid o.errotion to
th.e co:acept af a nutritionally bala.nc,ed d-iet mlght result
in better sLrccess (37)" The majority of worker¡; do not
agree lvith- this approach, for the nainbena.nc,e of norma-Ì l^reight

can only b'e achieved on a l-ower. ca.ror,ie inbake. AÉi }3arryman

states 'rLong ierm i"reight reductlon 1s al-most inrpossil-¡1e wj.th*

oul, d-eriberately pitohii:g ca.lcrie inta.ke at a }ovrer fevel
thran socl¿i.f cusbom and" uncoi:sclou.s motivation often d.emand-t'

{ 5).

G]ì.OUP WEIGHT BEDUCT]ON

It is apparent inat ã. grol¿p such as th.e Streamllners
pr.ovid.es ÐJ1. ef fective meùhocl of treatinent for some indi¡¡Íc1riaIs,

As Brosin. (r0 ) states, su-ch ind-ividual-s are able to ma-ke use

of the rrsupplj-es'r offered. There a.ye others, hovrever, who d-o

not appear to beneflL from such a program* hih¡' ¿61= type of
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freatmeni shou-l-d- be successful for soÌneea:rd not for oth.ers,

reflects the muli;lpIe câuses of obesity as well- as ind.ivid-ua"l-

d-if ferences E

A nuniber of facbors were di-qcovereo which rnlght accounb

for th.e fail-ure cf some mernbers to lose welght" For some of
the v'tomen, the clu?i has become a social oi-rb1et raf)ner tbn:n a

means of reduciilg, and. a sheJ_ter. where L!rcy receive the sym-

path.y of others i,,;ho har¡e experfenceö ühe same failu:.e" A

fev'¡ considev' bhemselves to be somewhat Tâ.Te medical phenomenâ

for whon successful weight reduction is ar.ì. imrrossibl_e goal"

Othe:'s e^re àfra.io to fose too much rnreighù for" then they wou-}o.

be diÍ'ferenùu and. no longer ha.ve ùhe sympathy and com¡ranion-

ship of thelr friends, ft allpeârs that bhere aye some who do

not reâ"1-fy wa"nt to }ose vreigh.t*

tsruch has suggested the bod-y maJ¡ hâ,ve a rr-oref'errecl'r

vueighb anð tlnat overweight cayurot alvüay.q be co.ilsidered- ha.y'n-

ful (f4.) " Perhaps ûhis may explain wh.y some i^romen, in spite
of repeaùed a.ttempùs to red-uce, return Ðo the same weight*

No single factor coul-d possiì:}y expla.in the der¡elopment

of obesit¡t or Lhe d-ifficultles experienced- in reducitS'o Fa.m-

i1y fooC habi-ts, social pressures, inactiviüyu 1-a.ck of obher

interests, boredtom a.nd frursl,ration, all appea.r to contribute

to otrerweight" UnCloubted.ly, indlvidual- treatmenù ntould be more

helpful for sonerbub fo:r the rnajoriby of obese peopIe Lhis is
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impractical- over a long ratlge ;oeriod"* A clnb, such as the

Strearnl-iner.'s, does ind.icate aI^íereness of the problen and",

aÍs such, offers great potentialities, But su-ch orga.niza-

tions coulC be gree.tly improrred- if they wer'e to en'çloy the

services of' physicj-a.ns, nut::itionistsu and- social tíorkerss

itioi:eover, a time limit should- be set, withi.n which members

are required- to achieve a certai:l weight loss*

ttost of the subjects Srea'tly benef itted- from the

inclividual a.tfention arrd eL'ì.couragemen'b provided by this stu-óly,

A better knov¡Jedge of good nutrition ?:a.bits r'^ias most d-efj'n-

itely gained by Sorue u artd- a fev¡ l{omen are stil-I foll-ot'¡ing bhe

red.r,rcing d-iet, [huts, the po'Lential value to the su-.bjec'ts

coilcerned. ma.y not be reafized for some timeu
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SUT,{MARY

Tvlenì;J¡-fj-ve obese women, members of the Streanillners

Clt"rb, volu:rteered to pari;icipa.te in the study* They were

divid-ed inl,o two groupsu urlsuccessful- en.d successfur red-u.cers,

depend.ing on the prerrious pa.tter.n of welg;ht l-ossu A thi.r"cl_

grcup of B suìrjects of n.ormal weighl served- as control-s"

The three groups were simtl_a.r with respect to age a.nd

height* 'Ihe nean r,veighb was I90u L73 and, i40 pounds¡ for
Groups f, TI and. fII respectively" The percentage above

id.eal i,rleight ra.nged frorn 12 to B0 pez' cent in Group f e and

fron l1 to 64 per cent ir: Group JI, The controls v,rere v¡ithirr

the norrnal weight ra.nge" The onset of obesity ra.nged frorc 11

bo 35 years ln the f irst grollp o a.nÕ, fron 6 No 25 years in bhe

sesond. group* i{a.}f of the vrometl ln- both Groups I ancl If
reporLed vreight ga.ined- after preplianclr, More of the Lrl.sl¿ccess-

ful reducers had previously attempted to redu"ce, ancl all sub-

jects had regalned the r,^reight lost* The woaen in Group I
reporfeo. a greater tendency to eat wherr bored, loi:ely, de-

pressed, or aJrnoyed.o

The mean d-a.il-y Ca-l-orie intake wa.s 1Lû4' Calorles for th.e

unsuccessful red,ucers, L259 ta-l-crles for bhe successful reducers,

and- 2007 CalorÍes f or the controJ groupç Ther.e was a wid-e

ind-ivid.ua.L va.ri.r-,,tion in the Ce.Ic,rie intake of both Grouf¡s I
and If * The percenta.ge ;orotein inLake v¡as s irnil-ar for all

groups" Group I consumed a higher percentage of car"bohydrat.e
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and, a lov;er percentage of fa.i; than Group rro Ten of the obese

womerr were consu.mi.ng less tha,n Nhe recomrnended aflov¡ance

for protein, while one subject was consuming less than the

mlnimum requ.iremen:Ð a.ccord.ing bo Lhe canad.ian Dletary stan-
d-arcì* The unsr)-ccessfril- red.u-cers ate fer'¡er breakfasts, and-

more frequ.ent between-meal sneicks than ihe su.ccessful reclucers,

The inclivi<i,ua.l oail.y expenditlrre vüas calcula.ted uslng both

id-eal and aotua.l- weight a.s a references ll'he va.l.ues for the

energy expendiLure of the ol:ese subjects more closely approx*

imaùec1 the observed. weight cltan.ge r^¡hen calcul-ated fron: id-eal-

weighto The nean d.aily expendiLure r,vas 24Lg Calories for
ùhe Llnsuccessful reduoers, 23ll+ cal-ories for the su.ccessful

red-ucers, and 2231 Cal_ories foi: i;he control grou-p*,

The percentage time spent in ma.intena-nce activity as

d.efined in the Cane-di.an Dietary Si;anilarci was simil-ar for both

Group f a.nd- fI, whe::eas as Group II spend- a slgnlficantly
greafer percenLage of tlme in the B ca.tegor"y of a.ctiviby*

There appeared, to be a wid,e varlation in the number of miles

walked per da¡rr as neasured.by a ped.ometer for l0 slr.bject-q*

The resul-ts of Shipmants Anxiety-Depressi.on Scale shor,red

iLo -sigvrifi-cant difference in a.nxiety or depresslon scores

betuieen Groups I and ff , Both groups scoreCL hjgher tha:r the

control Srolip, Some ind.lrridual- scores appeared to be rel-a-ted,

to sLiccess in red-ucing, whil-e others were not" Ulost of the

unÊuccessful red"ucers gained. weight during the stucl¡r,
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A 1000 Calorle recJ-ucing diet, containing 60 grams prctein,

JJ grans fai., and- 110 grains of carbohydra.te, was given to

24 oi:ese wonßen to be foll.ovsed- for e 4 week period" Only 18

$Iomen con.tinued" tiLe djeN for the fulf period-* ['he neân weight

Iost wa.s similar for l:oth groLlpse although the performance

jnclex was higher for the successful reducerso ldeight loss

ranged" from 1"5 to I0 pound.s in Group I, and- from 2"0 ta 12

porur.d-s in Group ff, wiih a, mee.n l-oss of J pounds for each

gr:oup ð

The results of the stuÕy confirm that activity pabtern,

food. hablts, and personality facüors are reL?'tec1 to weighb

r'edu.ction* A group program of th.e type seen in the sludy

nay 'oe helpfu.I for some oJrese persoTls bu.t lbs overall effect-

iveness appears q.uest i.on.ableo
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SCHooL 0¡' HOtß ECOI:IOIÍTCg

l,Jeiqht ConiroL Stud.y

Personal Histoly

I Geperal-

Na"ne¡ , Ad.dress , Tel-"

Age;(chock one) below 2J yrs.-.r?S to 45 yrl" lt5 - 65 J'?s"*.-*rovet 65

Ìfaríta1 Status ; Nu:irber of ehildren ¡ :l'ges

Occupatlon _
State of Healths (check one) good 

-, 

fair _-i poor 

-ç

Haveyouhad'arryserious:i]-].nessinpastfÍveyears?-Ifso,1Í'st.

Are you. presently und.er physicianls care?

.Are you taking appetite depressant drugs?

For how long?

.A¡e other raenbers of fanily ove:r'+eight?

II Ee¿gjr!-,þgord.

Ärnount overweight - ; Á-ge at r+hich you became overweight

llas any r+eight ga5-ned after first or second. pregnaney?

Have you reduced weight before? " , Hoï¡ naly times?

ltrirat type of d.iet was follot¡ed? " Àmount of weight, lostil

How long rérag a reducing regimen followed?

Did you follo'¡ diet carefully? :" Have you regainecÌ this ",rei¿;ht?

Hoç¡ ¡ruch? (check one) a little 

-i 

as much 

-i 

more

How often do yo'.i. ueigh yourself r+hen dieting?
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-2* 1ìl

r-06

IIT" Food Preferenees

Ðo you Ìåke a varíety of foods

Ðo you IÍJ<e bakíng -

; or a sj-mple pai;iern?

" Líst five favourite foodls

Do your eati-ng habíts va4r from day to dqy?

Do you eat between neals? ' ", Before going to ber¡.?

Doyoueatnea1satregu1arhours?(check)-;onSa.bu-raeys-'

cn Si.r-ndays .; on holídays ; r,lhen you €Lîe bcrerL --.--t
i.orr.eiy 

-; 

depressed ; annoyed. 

-o
iro you consume aleoholÍc beverages? ' Are 

"1¡¡cu' 
a J-:i'gh'b or

kieaff smoker

IV" le-t:v-aty--Fe1te¡:Ð

ilo you follo'n¡ a daí1ry exereige progra.u?'t

î!r you aotiveþ participate in any sports? i i-ii;t

" Hol'Í frecluenbl;t'?

Do you d.rivo a car? ; I'Iateh teLerii sicn?

Do you engage 1n a faír a¡nount of walking?
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rtPP-uii\ljl.x .ts
SCHOOL O]¡ HCJ.IT ECOIJOI.,ÍTCS

FOODS A}JD }JUTR]TTOI,] Ð5PARTI,M}JT

Study on EnerAT¡ ïnta];e. and Erpenciiture l0?
]l1Ieç!:-c:t-::,.

The ¡:iirpose of this study Ís to investigai;e the eating and actj-v:- r.r' paiterrr of
persons on a reducing regimen. ff the study is to point ouL problems :'elateo to loss
of vreight. rritli reduced calorie intake, it is ¡liost irnportant ùhat recor:rì,s kept be

accuraie anC. coinplete. The food intake recoi.d and activity recorri nirs-; be typical of
ihe subj;:i:i,srnornal routine; therefore, do not phange eat"ing habits cr acti-vitÍes
fron your everyday pattern, P1ease record. i'our ueight the first and. l.¿rst day oí this
stud¡r" ,-L is best to weigh yourself before breakfast each ti-rne,

FoocÌ Ini,¿.:rc Record

and accurate aceount of all food and beverages eaten j'cr a period of
seven (f ) ci.ays.

Iiol.; is i'i; ,":ept?

A s;irr;r-Ì-I food. record book will be provided. -wliere you carr conveniently jot dovrn a'ì1

the -iooi ç.iÍIten each d.ay. (Cl-ear coffee, tea or water may be oinitted..) For accuracy
in amo'r:¡i+;s, foods may be weighed on a dietetj-c scale or neasured with standard taea-

suring €,.'ìr-ì.ipment" To find weighLof food actually consuned, any food -Lr:ft, on the
pJ-aie mrsi, be weighed end deducted from the original a:nount" Foods slich as but';e:,
sugar, el,:* i:ay be measured at one time and used from one container throughouì; the
weeiç iÍ r,i,:Ls is more convenient o @

Corii.irlete details about the lrl¡rd of fooil and. method of preparatio¡r (u"g. friei,
boiled., etc") should. be reco¡d.ed arrl" -whether i-t is home baked or purcna.sed.. Ing::e*
tiients cf' l:orne made recipes may be i¡cluded on a separate sheet or j:r i,he notebook
provide'.i for aciivi-ty record., along v¡"ith size of total recipe and inc:Lvidual serving
size. ff neals are eat,en i¡¡ a restaurant try to judge the a.nor¡tts as closel¡' ¿g

possible (,r.g, L/4 cup peas, frozen)"
Ðirec'bic,.r¡1_for Use of Dietetic Scales

l-u Flac'.ç â peper plate or other container on pan of sca1e, adjust to zero.
2" Place food on }raper container. Record wei-Aht c .

3" 'Pojrrì;cr nay be agaín retu.i'ned to zero and another food added to plate or con-

tainer"
Activity Secord "

Ttre.snal-l ring notebook is for recorcìing the activities of each ceiy" Eegi::n:-ng

t¡ith rising in tl:e morn-ing, the time of con'rmencing each nel¡ activity :hould be re-
cor¡Ced as accurately as possible. (For exar,iple ?;00 êuiìro - waehed arrd. dressed.,

7zI5 a.n. - ¡';rad.e beds, etc")" If arry strenuous acti-vity occurs such as çaIking,
scrubbi:rg floors or gardening, be sure to include it, regardless of how bri-ef the
period of tine irrvolved.

f. de-.ailed
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APPHI\JDIX C

TV1ETBOPOLIT¿TN LTI.'E Ii\SIßAhiCE ,IABLE OT' DESItsABLE
tiElGËlTS FOB I'iO¡iEi\- OF SMAI,I,,t\ilfDlillviriri\Ð fu-LRCiE

1+BÄ$}¡ IdEIGHT TI'I POUJ{DS AS ORDTI\IAIìTLY DIiESSED
BUT I,,].IHOUT SHOES Ai\iD HI'AVY OI.TTER CLOTI{II\G

,SUCH ÀS SUIT JACKETS (79 )

I'cti L¿
Inches

Small.
Frame

Heieht Ited.iun Large
Frame Frame

)+

4

Lþ

o(J

9

]0

1].

tì

t-

õL

3

l+

5

6

7

B

o

10

9+

or7,/t

OO

LA2

105

108

111

1]4

r1B

L22

L26

130

t3t+

138

l-t+2

101"

103

]06

r09

}f2
IL5

119

12-"

L27

131

a35

L39

lt+3

r&7

15r

111

113

rt6
119

122

Lz5

!29

!33

L37

l-41

L+5

t49

L53

t58

t6z

5

5

5

5

5

E.

L

q

I
I
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PERTTI.IEI\IT DA'I'A

APPEND]X D

FOR TIJEÌ.ITY:F'IVE OBESE SUBJECTS
Ai\[D EIGHT CONTROLS

Subj ect
It]O

T rL f.tLflu a l/d t/{?

Ase (m) (lbs)
Wrist
Size Frame

fcleal "þ Aloove
trùi, " Ideal(fbs) Wt,

Group I

I{ean

Group J-I

t5
Ib
r7
1B
T9
2A
2L

23
o)t
DÉ.

Mean

itlean fcr I and. II

L6r 6+
229"5 7}58 6
148.5 6
t65"5 6È
260"5 ?_ ,^
2i9 ?t/öri2 ø3 /+
198 6* ,202 63/4
L7o 6^ ,r?2 6J/a
1?o ø3/a
2L4 6*

l_

2
J
L,

5
6
7
Õ

9
10
11
l2
13
tl+

/i-oã
6È
/i_
o-ã
6
ø3 /t+
6È
/Loã
6
6
øL /a
(L

35 6r
60 68
41 64
26 60
23 68
43 67þr 63t+6 68
48 66
43 67
35 6t+5
4z 64
3Lþ 66
48 6t+

¿ro 65

47 63
50 63
2? 67.5
23 6O "536 6o "523 66-5
33 65
33 63.5
20 66
3+ 62.5
23 66

3t 64

37 64,6

190

r54"5
r90
l-75"5
190
201þ.5
L9g
L76
170
140
t55
l.53

L73

LBz

L
L
FI

L
iVI

L
L
L
t{
L
c-1
r-.)

M

I\i
L

L
L
L
L
L
11

M

M
q

lr
Ili

t7
l+z
t5
5z
64
43
34
34
1l-
L7
13

32

L25
t- 53
r27
t22
l1+3
L49
l-33
t53
n5
t4g
l-22
r27
l-35
t37

t)J
t33
r53
L25
L25
L39
131
L27
L?.6
L2.3
L35

29
5a
24
22
t6
75
BO
l2
47
35
39
35
¿.Õ

56

39
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APPE}íDTX D CO'¡ITINUED

Group IfI
27
ôOL\)

z9
3o
3L
¿)Õ
)L

33
3+

Mean

')2 66
51 67
20 6t1.

20 '063z 66
20 66
t+5 6Z ,5t+4 6(' .5

33 66

L?6
TsL"5
J-29 "5Lt+3
144
JJ-+
L63
L4.7

I40

J1

5ã
6
6
6t /B/Loã
53/t+
6+
6T /B

\J

¡)
I\i
S
M

S
i{
aU

L26
130
1?'7
r26
a35
r26
t43
130

!6

r3
7

ar+
r3

7"8
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APPEi\JD]X E

T/LBI,E 1* VALUES FrOR EIIERGY BliPEhlDI'.r'UlÌ.$
-qCTTi/TTftrS ADAPTED FROI\T DUBNIN

F'OR V-ARIOLIS
(87)

Energy Cost
Acbivity Cal* /Kg." /Min*

Dress
sit
Drive
Sew
Stand-
Household Chores

Housecl-ean
Laund.ry
l,ial-k
H.urr
Bovrl
CurI
Garden
Play with chj.IC.
Dance
Paint
Cook
Type
Sc¡'ub Floors
Bicycle
Sleep
Gym
PIay card-s o

Pia.no
File

*a2l+
,a2l+
.043
*o29
"o26
"oLþ5

"0 52

"05.o5
1"f 7

,06
,06
"08
"o 5l+

"08
uo4
.03
"03 5

"0 57

"oLz
"0L5
"07 5,o25
" 

0À.

,026
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TABI-E 3, PIjJ]DICTHD D/IJLY CALORIÈì t'iEEDS
!j0lì ldoyiitli olÎ idolìi"i"êJ, i,'JEfGHT

He\st'tt, t5=L9 20*29 ".2AÉ2"*-L+a:þ2- 50*59 6o-69

Lls
llt
l+t
5t
5t
5r
51
AI

(r
5t
5t
(l

5t
5t
$r

9n 20Bo
l0r' 2lI0
ll rr ZL|+O
0il zL90
1rì 2.2+0
2ü 22go
3', 2350
4" ZL+oA

5n Zt+60(n z5zo
?' 2570
Bil 2620
gu 2680

l- 0 il 271+0
1l- rr 2800
o,r 2860

rB90
L920
L950
lgBo
2020
2060
2100
2!5a
22AO
2250
23Oo
n5a
2+A0
zt+50
2.50a
¿))v

1810
1840
18?0
190o
1940
198o
2030
208a
z.LLÞA
?1 AO

2zti'0
2290
nL+o
7t+AO
zLþ50
2500

L?60
L790
18 20
1B 50
1B90
L9 50
20 00
204c
2080
2L20
2!60
2220
226A
23)-0
2360
2+LA

17r.0
L74a
l-770
18 00
18 50
19oo
!950
2000
20 50
2f.00
21_50
2200
2250
2304
2350
2400

1480
1510
1530
t550
L59a
t64o
169o
rTLPo
LTBa
i_820
]-B60
1910
t95a
L990
ZOLÞQ

2090

Í\IOUE: If you- are overvreig;hb, ad.d l+ cTLoi:ies 'for each'
poi.r:rO o\rer your d-esira'ole l'üeighb.
th.ese figures a.re calculated- fron the normal
basal er]ã"gy re<luirernen.ts with a4 aIJ_oiva.nce .for
acti,¡i[ï"á't' aof¿-'fãt túe 15-19 àge group, 5o/" r'or
a.ges 20"-59, and \Oiá tor ageË 60. a¡i¿ over. The-ce
flgures á,ó.ófV for rnost ove¡v;eight house-vrrives who

d.o their õwn- ¡-ouselvork, for clerical and off 1ce
uroï,ke¡s, machi.ae ry opeia¡ors, dornestlc worker'.<, a.nd-

those in similar occüpations. People enga--g-1ng in
heavie.r occupations :need- toTi-zoi'" mol:r¡ 

' 
anc ;oeo;ole

I'rho a.re reì;ired or engaged. in liitle or :no activiby
need- abol:.t Ljfl J-essu

þ':"om Jolflffe (50).
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APPENDIX F

IUBLE 4" LEVEL OF AC'TIVITY
tJOMEi'ü AS IVIEASUP,.ED

OF
BY

TEN OBESE
PEDOi]'IETER

Subj ect
No

Total-
Mileage

Nou of
d_ays Strid"e

Ivliles per
Day

Gqoup f
Lþ
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16n
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É.a
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INSTRUCTIO}ü SIüEI FOR lHE AN)CTETT-DEPRESSTCN ST./\I.'E

by r,'ä11-iam G" ShiPnan
Michael Reese HosPital-, P'P'I'

Chicago 16, Tllinois

122

Scoring
The aru<iety scÕI6 Íe the tot,F,,L cf the followíng item-ansr'¡ers t'hat have been

narked. by rhe u"Uiå"lr -3F,5rf,ffi Çt, ut, ÐF, l-jF, t7T, 19T, zL.e 23't,25F'
27T, 29î.2 3rr' 33r, 35T, 37T, 39Te U+T"

, 
Thu depression score is the totgl of_th_e^follorring ansÍ/ers that have been

marked by the subject: lF, 2Tr.t+ffi, 8T¿ 19I¡- u! ulF" 16F, 18Yr 2or,22Fe

,A.f ; à6í, zev, 30þ e 32F, 3hr, 36't r' 3BF, 40F, 4rF, b2î e Lr3F 
"

scoring is most simply done by taking two of your blank ques'bionnaires and

rnaking one your scorirrg key for Anxiety a¡d onu for Depression' cut holes ín
the sheet where the ansv¡ers above are 1oca.ted. Then scoring is si'nply done by

placi-ng your key over each ansvrer sheet, and counting the nuinjcez' of black marks

that shov¡ through the holes. H.emember to check each anst','er sheet fi:cst to see

if A-l.l the statements lrere answered and. j-f the ansr"rering '/ras done by bl acken'lng

the l-etters" sometimes a patient u'iIl circle the ansl'Ier ard'chis'¡;i]-I not show

thror-rgh the holes of Your keY"

r¡ll.ren the two scores have been obtained and reco¡d.eC at ihe top of the

patientrs ansv¡er sheet, then you can co!ßpare them r.¡ith t'he general popuì-aiion

nor,ns. The nor.r¡ative át.ti"ti"s based. on lJ-3 gene:'al popuJ-ation adul'Ls are:

Aruci.:ty Mean 6'8, S d.2; Depressión t'{ean I0'5e sD 2'9"

Anxi .:t'¡ Ðenression
--15 - 16

13 L5
tL 13grz

:'7 IL'5 9
36
06
05

Percenti Ie Use these cohu¡ns of
-39- nr:mbers to i''-berp::e'o ;rour: scores

93,'f" in the follo','.'ing iva¡r' !'n arui'ety'
St+7; score of .." o:r a- ciep'r-'ession
6çt!, score of . " " . j-s higher 'ohan

St:iø that obtained bY .. " -it of ihe
32"Á poPulaiion.
L6ií

ncl(/,
ao'
)la

Cur findi¡gs to date i:id.icate that dieters w'ith low initj-al- scorcls (ÁlL.(. 3t
Depr.. 6, or tãwer) wi-Ll be the_very successful dieters, 1l_t¡tuy.kee¡r a¡ it.
Those'dih high uäo""", (,qr,*. J-J, bepr. 15r 9I higher) u"il-l- proì:eÌ:.1'i'lose.lj-il'le
or r-..cthing" Those v¡itú en ¡ru.ie'Ëy uäo"" oi f5 or-a Dep:'essioi: scol:ù of '.6 are

very uÐsei and should. seek professional heJ-p abou-t it"

TF ]'OU PN5!'ER, T/iE 1.[LL SCOM TOIIR ANSIJER STTÆETS FOR TOU .AJ'ID S:IÜ YCJ TIIE SCOF.ES



ÄPFE¡íDTX ö (Pase z)

DaËe:

7-23

ilef.ghÊName:

l_.
t
3.
t+.

5"
6o

',. 7oì8.
9"

10"

L¡..
L2"

TF
TF
T'rF
TF
TF\
TF'
3F
TF
?F
.l..r

T
:il

T
'n

T
T
T

J.

T

Th{.s queeÈf.onnatre eonalgt,s of nunnbered aeaeernente" Read eeieh eeqh*rag!È* È.*ri
declde ÌüheÈher Ít ls true as applled Ëo vou or fnLse ae appLled eo you, Ig ¿t ls.r
TRIJE or MOSTLY TRUE, blacken the T to Ehe lef t of ehe sratemerit you ane €,ns'r¡eiÍ"nü
lf Èhe stat,eglenÈ 1e NOt USUALLY TRUE or la NûT TRLÌE AT ALL, h,T.acken Bhe F. Gi,;e
your olitn opfnion of yourself. Do not leave aray blank epaces íf you cana avoåd iÈ.
Try to æake so¡ne arisçrer fo every gtä,temenE.

Dfy dafLy llfe {s fulL of thfngs thaE keep ¡ee LntenesË,ed.
I am easfly avrakened by noLee.
f belleve I an no more nervoue than most otherç.
At times I feel llke srosshing Èhlugs.
I work under a greaÈ deal of teusÍon.
My Judgrnent ls bet.Èer tha¡r {t ever vras.
L cannot, keep ny rnind on one thlng
I am a good mfxer"
I am more se,rÌsftlve Èhan roosË oËher people.
Everychfng fs Ë,urnf.ng out, JuoÈ like ttae proptrets iu ctre Efble aatd f.i
wouLd.
L. frequentLv ftnd nrysel"f wornying abouÈ sonneÈltlng"
I sometimes keep on a,e a Ëtrrlng untf!. othene Lose gfùeÍ.r paËlence wfÈh.
sle"

F 13". I am usually calm an<I not easfly upseË"
F 14. I so¡¡et1¡aes eea6e anl¡nals.
F 15. I aru trappy rqost, of ttr,e Ëlme"
F 16. I usualLy f,eeL Èhat, Life is worÈhwhlLe"
F L7" I have perlocla of, such greet restleßs.ness that L ca¡uooÈ, sfE nong ln r

chain"
18. I go to churct¡ al.noost every rpeek.
19" I have somleÈimee felt thac dlfff.culËie.s r*ere piJ.dng up so hlgh that

I coul"d not overcome Btl:ern.
F 20" I belleve in Ehe sec.on¡l coznlng of ChrisË.
F ?1." I cerËai.roly feel" useles,s at tfmes"
8 22" I do not lrorrîy aboug caËching dlseases"
F 23. I flnrl 1t hard üo keep ¡qy nol,nd o¡r a task or Joho"F 24" CriËfctsrn or scoldlng hurts rne üerrlbLy,
F 25" L a¡a noË ununually self-consctous.
F 26" tr cerËafnly ferel usel.ese aË tiroes.
F 27 " tr am inclf,ned to take r.hlngs hard"
F 28" At Èlmee r, feel l{ke pl.cklng a fisr ftght wf.ch $o:Íreone.
F 29" I am h{gh-strung person"
F 30. Sometfuçes, when embarraeaed, I break out, tn I sr¡iÊ¿tÈ whlch ênnoy6 me

greatly.
F 31" Life ts a et,rain for me rnuch of Èhe Èime.
F 32" r enJoy many df"fferent klnds of play and recreetfcn.
F 33. At times I thf¡rk I an¡ no good at all"
F 34" tr lfke Ëo fltrr"
F 35" I am certainly lackfng ls¡ self-confldence.
F 36" I brood a, greac deat"
F 37" r, someÈlme-s feel thaÈ r am abouË Èo go È,o pteces.
F 38. I sçeat very easfLy even on cool days"
F 39" I ehrfnk from facfng a crlsls or dlfftculty.
F 40" I^Ihen I leave horne I do not rdorry about, wheÈher ÊTre door ie .Ï.ockbd

F
F

F
F

T
?
L

T
T
T

u
r

T
'Ì1

T
T
g
T
T
¿
I

J_-

ñJ

and the wlndows closed.
T, F 41" I do not bla¡ne a person for taking advantage of ßomeoae wÏro !.sye

hlmself open to Ít,.
42" At Elmes I am all full of energyo
43" Once in a whlle I laugh at e dfrty Joke.44" I feet anxleEy abouÈ sorethLng or soneone aJ.rnost nl! Èhe tf.se."

TF
i.f

'.I: F
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APPËTiÍI]ÏJT H

. scHoot oF_IIouE FçoNoMICS

IEIGIìT C.oNTRoJ,- STUDÏ_

Directlons-Íor Fol-l-oglne Reducinq ProqEç€.

gEsEIilLI NF0RI'rAT IAN "

Thls diet has been planned to provide looo calories per day"
protein, fat and. carbotrydrate, and follows Ca¡adars Food Guide"
thi-" Aiet must be follorved. closeþ" If there should be anything
is nol clear, please telephone J. Strang (W S-5125). All foods,
meagu.red in a standard neasuring cup. Meats should be weighed"

'¿JE&i:t-3EC-0nD "

L25

ploase record, your welght the day you begin the diete and. at tho end of each week

Weigh yourself at tLe sane ilme in the morningu preferably beforo breakfast, in the
same state of dress'

3. D-IEJ :ÆTERNq"

Diet pattern #I 1s based on the exchange system" Foods al-lor'ed are grou-ped 1n

exchi;r¡ge lists, Ðd a sample nenu is given, You may choose aqv food within an ex-
chanr,¡:list, but you cannòt substltute one food fn one exchange iist for a food in
anot;,.,r exChange 1i"t. this plan should provide you r,rlth a reas+lli:r.b1e variety of
fooc.r: fro¡n whlch you can plan your nenu"

.Dlet pattern #2 is aLso based. on the exchange systenr_but hirli been worked' out in
the form of three rreDrf,s. Tkrls plan provldes a more limited choi.çe of foods for those
who prefer a definite Pattern"

¿- TMPOìT.IAIiT CONSÏDMATIONS.

It is very iroportant to eat all the protein foods suggested" It 1s not necessar?'
to e¿i-b a1l the food at any one meal. You can eat part of a meaL ai some other time of
day" Do not caTry over foods not eaten to the nerb day.

If you would. llke to have a sandwich for lunchr Tou rnay do so ff you use tr+o

elices oi thin sandwich bread. lnstead of one regular slice of bre¿lli." If you do not
d.rirù; milke replace one cup of milk wíth four tablespoons skim mi1.1t ponder" -lhis nay
be ta-ken ia teä or coffee, or used 1n cooking. If you prefer Zlil lriJ-k to skin nilk,
omit the daiþ allol¡ance for butter or nargarene" One teaspoon of boiled dressing,
or Jow-ealorie dressing may be used at each meal. Mrayonnai.se or lr¡.-'oneh Cressi.ng i-s

not permitted" Iov¡ calorie beúerages, clear tea or coffee¡ &al bc taken at a.ny tirne"
Al1 meats shoul-d be broiled, roasted or stewed - never fried" ,ts ihis diei; may be

low in iron, one servi-ng of l-iver per week is recommended"

5. FOR Tj{OSE EATING IN RESTAURAN-dÊ. The foj-lowing selections are $uggested.r

'It is bal-anced in
To ensure wei-ght iost;
about the diet r¡hich
erxcept neat, may bq

(l ounce = JC grams),

2'

l-. Soups -
2" lleats -

bouillon or consonme,
plain, Lean meat, fish or poultry (no erav'/)
poached or bo1led eggs
cottage cheese

3" Vegetables - ptain vegatables - as outlined {n excbange iist
/+" Fruits or dessert - plain je1lo or fresh fruit
5, Bread. - plain rol1s or whlte bread
6. Beverages - tomato juice may replace vegetable

clear tea or coffee
skirn nil-k



T{PPËNDTX Fi ( Paple 2\
1OOO CALORTE DTET PATTF,RN #I I¿O

I lfuit exchange
1 Meat exchange
I Bnead exchange
1 Fat exchange
å uilt exchange

Beverage

Clear tea or coffee

2 Î{eaL exchanges
1 vegetable exchange

I bread. exchange
I fat exchange
1 fruit exchange
å nillc exchange

Beverage

2 Meat exchanges
1 vegetable exchange
I bread exchange
1 fruit exchange

BRTAKFASI

10 A.ì'1"

Ië
L
t
1

Iz

cup un,sLreetened. oi's.nge ju-i*el
egg, Foårihed or boi ì ed
slice to¿rst
teaspoon butter
cup skin mii-k
Clear tea or cofíee

Clear te¿L or coffee
ÍlSOlilfi0

ruNcE

? P.M" Beverage Clearbea or coffee

DTNIIER Consor.me or broth
ounces iLoast beef
cup pea.s
srnaIl ba.ked potaio
small- apple

BEprll,rÐ 1 cup skirn mlIk

FOODS-TO-AVOTD

sugarr candy, ja:n, honey, JeJ-lles, narmalade, puddlngsr graqfe pastry,
cakes. cookiãsu fried foódsn fruits canned ln sugar, fat meats, (L.*o, porke seusage,
bolo5t:i,:r, spareribsu sardlnes, duck, goose, condensed milk, chev.ring ¡f,umr carbonated
bever,¡jges, alcoholic beverages, ehocolate and cocoa, coconutr tnår;;3¡;:,uiser lbeneh
dre sr, :.:Lg .

FOODS ÀLLOhIED .

clear tea and coffee, clear broth, boulllon or consonmee Lürsweetened
plckles, low calorie beverages"

å "tp cottage cheese
é' cup aspa;:agus tips' lettueç,

1 nediuur -t';:nato
1 slice lrr'*ad
1 tsp" btrrt,er
I small Õl:'i:.nge

I.z cup sKj-il. nr-l-K
C1ear tea or coffee

2
I
E

I
I
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BREÁ,KFAST
ai BNEAKFAST
1

I

. BNEAKFAST
I

Unsweetened orange juice
1 eBB¡ poached
1 slice toast
I tsp. butter or margarine
4 ounces ski-n nilk
clear tea or coffee

LUNCH

Broth
å ",tp 

cottage cheese
sliced cucunbers
lettuce, celery sticks
I medium tonato
1 slice bread gI 3 sodas
I tsp.butter or margarineì.ã ÞanaJla
d ounces ski-u milk

DINNER

tsroth
2 or:nces lean roast beef

or
ouncãã steakrlean
cup cauliflower and
cup cilrrots

ol
cup carrots
slice bread
snaI]- baked
small apple

! grapefruit
I eBB¡ boiled
I slice toast
1 tsp. butter or rnargarine
{ ounces ski-m nilk
clear tea or coffee

J otxrees apple juice
I ounce lean, broiled back

bacon
1 slice toast
I tsp.bu'l,ter or tna.rgarine
4 ounces skj-m ¡ailk
clear tea or coffee

LUI{CH

BouilIon
2 ounces lean roast beef

_o.J:

2 ouces cheddar cheese
I tomato or lettuce

ol
I cup string beans
I slice bread gI 3 sodas
1 tsp.butter g margari:re
å "np 

di-etetic frui|
4 ounces ski¡r nrilk

DINNER

Consomme
2 ounces broiled liver

g
ounces roast or broiled
chicken
cup beets

or
cup turnips
slice bread

9T
graham r*'afers
bana¡a

¿
t
'I

+

I
D

T
1
1

or
potato

2

1

1
?I
2
-t?

BEDTIME BEDTI}ffi mDTIr'ffi

B ources skin ¡tilk I ou¡rces ski-n ntlk I ounces skira nilk

F00DS TO AVOID: sugar, candy, jam, honey, JeILies, mannalade, puddin¿ls, gra\¡y,
mayonnaise, French dressing, pastry, cake, cookies, frj-ed foods" fr'l:ils canned
il sugar', fat meats such as hamr'pork, sausage, bologna" spareribs, sardÍnes,
duck, goose, condensed xtilk, chewi:rg gum, carbonatd. beverages, alcoholic be'¡er-
ages, chocolate and cocoa, coconut.
F00DS 4]ú0LED: clear tea, coffee, clear broth, consonme, unsweetened pickÌe,
low cal-,rrie beverages.

LUNCH

Consornme
2 ounces luncheon meat

or
2 ounces hamburgerrbrolì-ed
I cup cooked cabbage

or
cabbage salad - boiled

dressing
slice bread
tsp"butter or nargarine
medium orange
olrnces ski¡ urllk

Bouillon
2 ounces baked or broiled

fish or
2 ources roast veal
å "r,p 

green peeg
or

zt tusf corn
I slice bread

or
à ".,p 

Eãuua potato
J-[ grapes




