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S Calculate energy expendltuge. Body uelght vas obtaxned o

.rph'were perforned to estlnate percentagegbody fat‘

<

'?jactlvitles, Flftee

| energy balance.rIn addxtlon,zanthnﬁponeﬂklc

Dnrlng fall 1978 a study was condncted to assess the
feasabllxty of lethgds leaSurlng energy xntake and :

g Yoo ’“ﬂ“:‘kqu
expendlture of’elde§ly uonen durxng norlal dally routlne '

lgfe-ale vo&ﬁﬁtéers fron Strathcona Plade.w
hl@h-rxse apartnent conplet de51qned for.sem;or c1t12ens,~"fsftnd
1n Edlonton,,alberta, part1c1pated in the stﬁdy.;f. _ | -

g 'ﬁf A 7= day velghed food record vas dsed to deterntne ”jf%f;*‘ivi

l?l‘ B
\

energy xgtake, 'hble Subjects concd&rently recordoﬁ da}ly

activ;tyﬁﬂhanges*on a krnlature cassette tape repord‘rrp""*

Values fron the 11teratnre on the energy cost of varlous

L ‘ . B "

tasks were extrapolated to the act1v1ty data and used toi'&ﬂ'
I B

S ’r : "ﬁ'

before and after the 7 day study, to prov1de ‘a leasure of

Eleasn're leﬁf

-

B e

»

Subjects had a lean age ofa73 years, body velght oﬁ 65 25
.kg and enerqy int ke of 1250 kcal. Couparxson Ilth the 55 ‘
llberta uonen stndled in the uutritxon Cinada survey shoved
the tvo groups to be statistléally 51lalar,'vi££ respect to

age, hedght, velghtx nppe{_arnfsklnfold th1ckness, ponderal
1ndex and enerqy 1nt%ke.,‘ 9
‘s,ef & T -
Act1v1t1es nndertaken by the uolen vere cateq&rlzqd

. ok

accordlnq to enerqy 1nten51ty. Suqucts spent.n lean of 1120

\

nlnutes 1n sedentaty pnrsﬁits. Light to loderate act1v1t1es o

A

acconnted for 230,nlnutes of the day, uhlle 90 nlnutes were
o "’_-." i “_ oo :
devoted to nore nenuons tasksqé_

S

RERY T NN

Ees
Yl



Hean energy expeudlture vas calcnlated to be 2150 kcag .
S : R R o r
‘ Ihe 1arge dlscrepancy between 1ntake and expendltureﬁuas not %

reflected by the change 1n bodg veught 9ver the 7-da7 f “

perlod, nor by any Qecent welqht change. The lethod o? i
. Y,‘ . ,. * ‘l . N : ’/ ‘ i TR L
talculatlng enerqy expendlturé lay havé resulted in an

i

;r'overestllaiiou; as 11terature values on the energy gyst of

L) .

‘ﬂ;tasks are brlncipally based on data obtarned fron youngec

;hﬂfelales._The Iean energy Lntake and expendlture forwghe

\

"fflrst three days uas 51lilar to the~1ntake and expenélture‘ T

‘yjcalcnlated ovqr the 7-day perlod. This vas an 1nportant C R
_ A ” rr.g,].'ru.bg;
o f;ndlnq, sxnce a decrease 1n lotlvatlon and enthu51a5l was Tt e
"observed durinq the latter days of data collectlon by soqﬁbd,ivﬁt -

" vmdluduals. | .' PR AT e o e» L

rfl Results snpported the flndlngs of the HutrltionECana%a

A:fSurvey, vhlch 1ndxcated a: hlgh percentage of elderly vo-en

‘@fto be overvelght, desplte g linlnal energy hntake. The @f‘ﬁh‘;i>f L

e
R 4

'lajorlty of uonen stndied felt that a shift 1n t%elr »ﬁ:?f
";act1v1ty patterns had occurred 51nce nov1ng 1nto %trathébna fijv'

pf_Place' lore etrenuous household tasks were, replaced by '
’rgreater part1c1pation 1n recreational act1v1t1es§ Por the |

Ty

:,elderly vonan liV1ng 1n a suall,_self—contalned nnlt vithin;f

¥

a’ high-rise conplex, energy exnended vas h1gher than s

!;rant1c1pated and nay be due to the -ethod used to co&lect andi{fﬁ&

‘7‘7;—"_._‘,'/,,-

'calculate the data. N H"‘fe: fﬁé"df;*;%;%
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I. --Iuno"nacuou

The senlor c1tlzen PoPulatlon ;s increasxng Rage

»frapldly than any other age group in our 3001ety (1) In'
) Alberta alone, the present figurg. of ‘more than 130,000
’re51dents aged 65 years and over is expected to domple by

'the Yyear 2, 000 (2). Since th15 svg-ent of the populgtion is -

characterlzed by a preponderance of woumen, consxderable

'attentlon nust be focused on the nutrltlonal status of

elderly vomen, 1f the health of jyuch a large pcoportlon of
Canadians is to be pro-oted (1).
The rare occurrence of undeknutrltlon and grosy

nutrltlonal def1c1enc1es among. anadlans has led Ruch of the

populatlon to beconme colplacent about. thelr nutrltlenal

'“status' yet, results of the Nutrltlon Canada survey (3)

1dent1f1ed the need for concern lﬂ a nu-ber of populatlona
groups, one of vhich was the eldefly. Senior adualt woumen
vere reported to be consuming Suhroptlnal or marginal
1ntakes of a number of nutrlents, 1ncludrng euergy, aesplte
the fact that 80! vere classlfied "at risk" on the baSLS of
the ponderal 1ndex as an assesshept of obeslty (3) .

In view of the: sedentary lifgstyle which is ptagtlced_
by -uch of the " Canad1an poPulatlop,»an; attempt to !aintaln
1deal velght forces the older indjvidual to consunq g diet
very lov in energy, thus laklnq iy extrenely difficuyt to
obtaln adequate 1eVels of essentiyl nutrlents While lack of

phy51cal exercise is collon along the elderly,‘the

assumption that it plays_the‘etloloqlcal role jin the



prevalence of vkesity aIOng thls aqe qtoup is- purely

.”hypothetlcal--‘

Senlor C;tlzens' houslng ip large urban centtas is

»15belng desanea 1n sncb a way as Ro Rinimize eneIQy f 
Lfexpendlture. hagh—rlse apart-ent puild1ngs vlth elevators,

‘conpact 11v1ng units, ea5y accesa ‘to publlc transportatlon

and close prOxAnlty to shOpp1n9 apeas. For the najorlty of

women who bavg trad1tlona11y SPent much of thelr tLue

~'1perforn1ng 4 vAriety of househ01a<tasks- the love'to a véry

Small apart-eut dlctates slgnlflaant alteratlons 1n patterns,.-

- of acthlty. sqddenly conf:onted @ith an envlroanut vhich

.

places auch leqs physical demanrqd om an-~individual, the
elderlyluqnan'aust seek alternate,activit;eé.

To .éet_this}need,-a-.nitituaé of recreatios centres

are being estynlished by goversweptal and community agencies

(Tto provide prvjects'énd actiVitieg forithe eldetly. Reledséd

from the econoa;c and fallly re&pon51billt1es of Drev1ous

Years, seniofl c;tlzens are freet vo part1c1pate ;n such

,fprggraQS, thug @ncouraglng then to contlnue thelr
- contribution ta societal wellﬁbﬁivg, while extendxng their
‘Years of phyﬁiaal. psychOIOQical and enotlonal 11t&11ty-.~-

‘>The atlosphefQ dyithin an apartlent conplex for the vlderly

llght promote eahanced part1clpit¢on in such act1'1t1es

since the 1ndxv;dual is Shrroundeq by persons of S;\llar age

and lnterests. ghether the eldétly beCOIe SufflClently

1nvolved ph1§L¢a11y, to conpensate for the decreasQ in

enerqgy for-erly expended in houSehold tasks is 'a question

'



«ﬂplch telalns anabsvered. Hondwr 1f the health apd
angevlty of th §lderly ‘are Qf p¥1ue consxderatwap, these:
Ayta are uecesgafy as a~bas15 er the de51qn of thure
h¢uS1ng ggrelophehts for Selef ﬂ@tlzens 1n Canada.

The presau\ Ntudy vas desygﬂ\@d to teSt nethvdﬁ of
ﬁvtalnlnq data 'Qy ﬁnerqy balanaQ 4a older vomern sAd to
?(0V1de dltectlﬁﬂ for fnture De%é\rch. he,objerkbeS were
By follovs ' - B o |
T “to aSSess th¢ feasxblllty oﬁ \SLng a 7T-day vaqhed food
: recm:d to gbm}n data on tyQ \nergy lntake ot @lderly

| LvOlen duran qPrual dally llv\ng,
7, to assess the ﬁeasxbllity of \sing a nnxature tape
>~recorder and @fgltal 'atch Ly pbtain data of tne enerqy :
' g_expendltur@ vﬁ elderly so-eﬂ Qnrlng nor.al daxLy 11v1ng.;'
’ﬁ; to deterllhe apergy Lntake ¢Qprgy expendltute and
“anthrOPertfo Ieasurenents oﬁ vosen aged 6% Yyars and
over: 11v1ng m Se1f~conta1nad pnits within 2 SyleCted
- h;gh'tlse Qfﬁﬁélent COIplei daﬁigned_fozlseniat |
‘citizens, 1ov3ged iﬁ'Bdﬁbntbu} Alberta;'And,. ‘
b«,-td c0lpare tkeye data with 5¢A}lar data obtalﬂ\d for

Alberta uoue\ yn the Nutrition Canada sucvey~
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REVIEW OF LITERATURE

~

'.m; rhe populatlon of Canadlan uonen aged 65 years and over

”{'rose fro. 952 suo in 1971 to 1, 126 9ao in 1976, or an

.1nctease of - 1u 6! (u)

Dnring the sane five year perxod lnfgf'

"nllperta, thlS qroup expanded even lore rapidly, frOn 59 260

. _to 72 180, an 1ncrease of 17.9% (u). Conpled Ilth thls

NS

- ovetaLl grovth is a: dranatlc anrease vlth age 1n the_'_

'pgrcautage of vonen who are 51ng1e, uldoved or dxvorced (5)-»1

(ta ble 1)

€

thus,'nnnarrled vonen 1n the older age category g

-cqast;tnte a very 51gn1f1cant proportlon of the populatlon;

IaBLE Iz Percentage of Females Slngle,

iidoved'orbnivorced

QOvyer. Age 65 as Reported ‘in the 1976 Census of . Canada (5)

A ..ToTlLu : R Agz(yrs) ‘ - R
- | NUMBER 65-69 70-74 75-79 8084 85-89 90+
|~~~ - i e —— :
| % % %% :Z'] X
ALBRRTA © 72,180 40.56 53.804 ‘ée'o1 79.89 37 25 92,17
EDYOSTON 19,950 44.59 57.14 - 71. 28 82.1u 87.78 92.31
‘—W\/-.\'N

" fo canada,

interest in the nutritional status of .

eldéﬁly vomen was generated‘by datatfrol thé nﬁtfiiibh*

'Canada study vhich found a narglnal 1ntake of energy desplte

- a h;gh inc1dence of obe51ty. Other Canadlan studles

NS
reponttnq energy Lntake of senior vomen are 11|ited (3 6 7),



“'/v are seVQ;Qly yﬁfklng. Lny attevkt to assess ‘the Sultablllty

of hlgh‘rlé@ y&;ttnent ilvlnq INF elderly Canadlan vomen,‘;u' B

i . - . N B vy . . ! - N !
. . . . . ) I P . .Y@Q‘ C . ) T ;
. . . o "v‘..' ."_ R M . . . . '. . N L

: thle data oﬁ ﬁpetgy expenditﬂf\ durlnq ndtlal da11y 11v1ng L

v;thout lnfusﬁfxon on enetgy y\ﬁake and expendlture, f

becOleS ezvtfvﬁ;y dlfflcult..y

 ,;%:$», L S - ':[ ;~7‘?3;j'{;“5§gfdf'”*
‘B, Bnerg, wa‘f of nderu qu,, | o
Factors é£~§¢§M¢9 Foogd- Intakw ol _;derlx wonen 5

5 hoﬁt d% th51ca1. psyprk¢glcal and soc1a1 factots Qﬁ_‘:ﬁ
.

R

:Iay act ta \/§ﬂ T optlnal fon K;take in the oLder

1ndivldu51 yiﬁkess and dlsahylkvy are lost prevalent a-ong;;v"

| thls popula\ywm group (8). PQIvay. lack of educatlon,.

lonellnesg, 4\P§ff depressqu ﬂﬂa fear of aglng also

o Charactetiz& \ﬁ§ elderly (9)A Qvgtalnly, keen appetlte and

// enjoy-ent oﬁ %/klng are not mngvted by snch poor

PSyChology{:AL ﬁkates (10). | o o » 4 |
| '[ The 61Q9R4¥ lay suffer ﬁth a varlety of najor or ldnor-
’PhySICal afﬁlﬂf\ions HhLCh cap Agfect the nutrltlonal ~
Quality qﬁ &hﬁ}\ diets For Q;aﬁ§le, llpalrnent of taste andf
Chevlnq san&tﬂy\ﬁ—~decreases iR \aste aculty,'sallvary flo-,

.0b111t’ ot bﬁj pandlble,.degenﬁ§ptxon of tlssues in the -

IOuth dgvtal J\¢1es, periodant}\;s and loss of teeth (11)-4_.'“

lay foch tne y\pet indLV1du&l t\ resort to a dlet of 11ttle:
*ore thah “ﬁ ﬂ ﬂpd toast" R : ,d ' . |
| Along?na%yXpy uonen. enargf ;s one of the few nutrientsf

exhlblting @:ﬁy%ﬂlflcant decreAf& in requlre-ent v;th age

/
Tewgm r

/



,5‘*aqedof tge x%perta nonen ranged’

"\

'"(12). hovever, lod1f1cat1on of food patterns to reduce

b'energy intake ls not ea51ly achleved.;ror nanf older vonen,»%

‘ 3the psychologzcal satlsfaction gaxned fron adh rence to.

'vttadltlonal food hahlts lay ontvelgh the bealth,benefltS’..

Dran th alteratlons 1n llfestyle and geoqraphlcfﬁdf“

)

enobxllty n the tvent1eth century have reduced the concept

-of the extended fanlly to a hlstorlcal phenonenon 1n Canada.'n

diradltionally,_younger lenbers of the extended fanxly could
“ﬁbe relled npon to satlsfy the needs of the elderly for |
,thou51ng, transportatlon and nbney, s&nultaheénsly. social
‘nhealth and nntrltlonal needs vere let as vell (8). deay,

lﬂ"soc1al independence and a feellnq of 1solat1on, perhaps

ﬁ.through loss of a spousek;as vell as 1ack of adequate 1ncone.._

"are factors vhlch nay SLgnlflcantly affect food selectlon.

Attentlon nnst be focused upon erad1cation or. 1nprovenent of

'4

the physxcal psychologlcal and soc1a1 condxtioanngch

lllltate aqalnst the attalnnent of a uell—balanced diet.,'

¢

ff‘ &es. on- .k. .ngsgz Ln._&_ o; __gg_lelng Ind171duals

“1during 1920-1972 on 860 vonen aged 65—102 (lean 7115) Jears_jg

;using a 2u hour dxetary recall nethod The group had a. nean

body vexght of 6&112 kq and a lean enetgy intake of 1530:622

"kca1 Fifbywﬁave ofqthg aso suhjects Egsided 1n«Akberkaa~mhe

ot 3 "." . év,,,u.m‘v,, 5,5;:4,
fro-*65-8u years with a mean
- s on s b SN
o ) ) i ! -,,: n,;“l}ﬁ,_'?x:v R

L le "f*‘"“c"i-_ ’(2"‘.";.. At gty ]

The untrltxon Canada study obtalned enerqy xntake data-*

poan !



e ‘r,‘-,'i?-‘“'.'. ot

v'of 701“ years- a mean body velght of 6811Q kg and a. nean

_Aenergy 1ntake of 10211553 kcal 1 ' |
. Recent stndies of the 1ntake of energy anong elderly.
Canadlan wonen have sho-n sxnllar results._ﬂe;d and Hlles
(6) used a u—day descrlpt1ve record to -easure the lntake oft

K 39 non—inst1tut10nal1zed vOlen aged Gg’years and over in
southern Ontarlo.buean energy 1ntake was’ repocted to tei-
15931uu7 kcal. A stndy of the elderly 1n Vancouver found
51ngle vomen to haVe a sagnxflcantly hxgher energy Lntake

: than narried fonen (7). Nntrxent 1ntake was assessed by -

- using a zu-hour dletary recall Energy intake for the 53

.SLngle uonen (lean 7u18 years) was 1“&91&95 kcal' uhereas

ey . -

the 23 narrled uonen (lean 6917 years) consuned only

11081308 kcal.;,;' j;**"‘f L

e e

A studyncondncted in the U.S5.2. by Grotkouskl and SlIS .

(13) used a 3—day descrlptlve food record to obtatn\dletary"“ E

data on a group of free—llving senlor c1txzens over the age
n;_of 62 years. Mean energy intake for the vonen stud1ed vas
1363tuu1 kcal. Kohrs et al. (10) exanlned the" nutrltional
status of. elderly re51dents ‘in Hlssourl in 1973 and found
that energy intake ranged from 633 to 3210 kcal, wlth a lean
of 1619 kcal fOr 52 free—living felale Snbjects over age 59
vyears. They used a dletary hlstory set hod to obtalnv
g:1n£orlat1on about the freqnenc, of food consnled per day,

';;ueek,_nonthhor year.

"’“---—““""—““.- Lo L. . . L T

aputer ‘tape supplied by Futrition -
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In 1958, Durnin and co—vorkers (15) 1nvestlgated the

,‘food 1ntake of a group of vonen 11v1ng alone in Scotland.

Seventeen vonen, wrth a -ean age of 6613 years, conpleted a
7~déy uelghed food record The erergy 1mtake ranged fronf
1107.to 2283 kcal wrth a mean of 18901299 kcal.

i fIn-the several studles conducted to-date, the leanv
_tenergy consulptlon by uonen living alone varres fro-6 ’
approxrlately 1350 to ‘1900 kcal. The ‘intake of just over
‘1u00 kcal consuned by elderly Albertans would be at the o
Alover end of thls range..:

Lok

bl

ata on the Ene;glvlntake of Indii;dua;s ge§iding in Nuréing'f

ores

Ind1vxdnals re51d1ng in nursrng ho.es have a‘sllghtly
1ouer energg 1ntake than free-l1v1ng elderly.'Thls could be
a reswlt of poor health or may be a funct1on of reduced
.'energy ekpendlture. In 1969, Henrlcksen and Cate 116) |
observed 13 vomen over the age of 65 years vho vere\-
anbulatory and 11v1ng 1n a nur51ng hone in Plorlda. All
'foods and beverages dellvered to each subject as uell as‘
,returned portlons vere)velghed Nean energy xntake Iasif
calculated to be 1258 'kcal with a range of 883-1806 kcal.

-In another Alerlcan study,vJustlce et al. (17) assessed
the drets of 32 -wyomen aged 63-93 years also living in a
_nur51ng hone; ror flve or 51x non-successxve days, food

served to the patlents and any food retnrned vere recorded

.euslng household neasures. Hur51ng staff noted add1tiona1

RN



*food not eaten by the subjects or any sgacks consu-ed. Hean

”energy 1ntake uas found to be 1388130& kcal.}

Stledenann and her assoc1ates (18) evaluated dletary

"1ntake by a- velghed record’ for three consecutive veekdays.pﬁWf'Lw

They. stud1ed 23 vomen uho vere albulatory, ‘but resxdlng 1n a,*“*

" -

"nur31ng hone 1n Colorado. SubJects wvere ovet the age of 61
‘ryears and had a lean body velght 0f ‘5813 kg. The lean energy’
level wvas 1333158 kcal. _ e | '

Salvosa et al. (19) evaluated the dlet of 10 Honen,‘ff"

v1th a lean age of - 82 years, uho resxded 1n a Local o
A

'Authorlty Hone in England. The lean energy 1ntake for a

7-day perlod was reported to be 1522 kcal. In. this study, )

. the lethod of dletary evaluatlon vas not spe01f1ed._

: e;at;ogg ;p _g _g_ !;;g Engrg1 Intakg »
thle Justlce et al.,(17) and uxles and Chapple (20).

' dld not observe a decrease in. energy 1ntake vith age,v

_ Steinkalp et a1.,(2]) reported that food Lntake uas:‘
.51gn1ficantly lower - after the age of 75 years. ';e:reductiou
‘ appeared to affect'all food_groups,'wlth nO“dralatic
decrease in any specific food or food group.,In 1962, thej'

' used a 1- day descrlptlve food record to exanlne the energy
1ntake of 29 vomen over the age of 65 years in Callfornia.d
Energy 1htake of 16 subjects aged 65—69 years Ias 1589 kcal-“
Afor 8 women aged 70—7u years, mean intake 'as 1639 kcal' and

for 5 wonen over the age of 74 years, the Lntake dropped'to

’1306 kcal. These find;ngs supported the earller research‘bj

X
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"Eransby and Osborne (22) carrled out 1n England. They used a
s

7 day vexghed food record obtalned fron 178 vomen lxv1ng 1n

thelr ovn hones.,One hundred and one uo-en aged\62 69 years,r .

e

"‘ 50 vonen aged 70-7a years and 27 uo-en over the age of 74 ?_u

years consnled neans of 1811 1700 and 1588 kcal,

3,
LY

‘respectlvely.;

-

Crooke Pry (23)‘and co-uorkers showe ‘that energy
51ntake decreased sllghtly H1th age in a grpup of 32 ;57

; free-11v1ng uonen nith a nean ue1ght of 61 kg. A 7 day
descrlptive record of food eaten vas kept by 26 subjects,b
vhlle the rela1n1ng 6 subjects velghed thelr food for '
perlods of 25—120 days. No 51gnifacant dlfferences uere

noted betueen the aethods. Intake for the 14 snbjects aged
65— 74 years vas’ 1723 kcal, uhereas the »ea'n zntake nas 1674 "

kcal for the 18 Subjects aged 75-8n years.‘ lﬂlh'hﬁ t_?tfw

Data collected in Scotland by uacléod et al. (2“) fron g:":,

‘1969-1972 yielded 51111ar results. They stndled the energy
intake of 187 free~11v1ng vonen over the age of 65 years,
u51ng a 7—day hlstory and 24- hour recall-vhlch provided a
bas1s for: the forlulatlon of a 7-day record.féhe 1ntake of v?
the 95 vonen aged 65-7& years was 17861“69 kcal, 'hile that
of 92 vonen over. the age of 74 years vas sllghtly lover at
16981371 kcal uean body ve1ghts vere 64110 kg and 60111 kg,
respectlvely.eihen 1ntake ‘was. expressed ?er kg body<ueight
or per’ kg lean body lass, the age dlfference ras elillnated;

!roa their study of elderly vonen in rnral and nrban

N

Prance 1n 1969, Debry and aSSociates (25) concluded that the |

PR



larked decline in food 1ntake 1n usban areas vas not

‘f 1ntale was hlgher 1n rural than in urban areas. They found/

observable in rural areas, “and that regardless of age, Qﬁf'7‘7;/
that 74 urban subjects, aged 65 73 years, consu-ed 18091#15 E

kcal- vhereas 58’subjects,101er the age of 73 years, 7f"i'; 57;A;

consuned 15921327 kcal. In contrast 38 rural subjects,faged

65 73 years, consu-ed 2125&#5//2ca1 and 06 subjects over'b;fﬁlw
the”age of 7}1{1:5, consuled 2155:50& kcal.'
Berry and Dowver (26) ;nvestlgated the energy 1ntake of

Y | group of free-lax1ng senlor vonen in Brltaln and shoved ’ f”-_._

Bovever, 16 subjects aged 65—

the age of 70 yeats*ﬂ

'L:vlth nasticatory

RS . ,\‘

o

problens had a si:“fficantly lover intake than those lith no

?

' such:dif/acultleng,u,//'t;djhhr '{, 'T‘Jfrfi;,

-G0351deratron nust be glven to the lany factors vhlch

. s v
could act to 1lpa1r attalnaent of an optzlal energy 1ntake.'

"Dietary data can never ‘measure nutrztional status
as such, but rather can give only indirect or.
presulpt1ve ev1dence, which may aid in" 1nterpret1ng
more direct nutritional flndlngs on the xndivlduals
or groups concerned w (27) : : sl o

/




.,A~

';}C-.Bneth Bx\attvma of%e&mu _' e f O

P ac;org ontgig g;_g to ”h Actlfltl eg;ine with g

ln age—associated decline 1n act1v1ty 1evels 1n thee

Q;older 1nd1v1dnal has heen related to a varxety of physxcal;?5*

- L. e

 gC0ndlthnS: accululatlon of fat loss of nuscular strength‘

-QSlovlug of reactlon tlle' reductlon 1n lotOt fltnesses, such

\

;;?fas balance, flexxblllty, aglllty, pover apd endurance°7»'

“in-reduction 1n oxygen uptake capac1ty dutlng hard Iork-i o
: 4_.

';‘reductlon in resprratory reserve3° 1ncrease 1n llganatous

S

“1nﬂe£;esrankkglslocatlon strains 1n the shoulders' knees, Lo AR

spxne aﬂd 1ngu1na1 region~’and 1ncreases in blnod\ptessure'T"*;”*“

(28) Shock (29) 1dent1f1ed the*ﬁoilovlng changes as

( occnrrlng fron age 30 to 80 years- zednctlon 1n restlug
cardlac output of approxlnatelx 301 a decrease 1n renal
blood flov of approxlnately 50% and -a fall xn lax1nalﬂ1
hreathlng capac1ty and laxilal oxygen uptake of |

approxxgately 60$ to 70! Inzaddltion, a: drop of 12 kcal perc;

'5 sgufte letre Per hour 1n energy prodnction from. age 20 to'”"
"age 90 Years 1s belleved to resnlt fron a loss of "3."Hexﬁ ~l$;ié
letabollzing tlssues (30) -ggﬂ' e 5) fﬂﬂ;'n %;.::ﬁguf” ;:y-'
' The proportion of regressrve changes.attrlbutable tovj.
A‘factors acconpanylng the aging process, per se, 1s }ifficnlt“5

to elu¢1date, since 1nteract10n vith envzronlental

1nf1uences and patholpqical conditlons confounds the isSue;gggi'
' Althongh chronologrcal age is a poot 1ndicator of _‘fmf -g%;}f?‘

phy51ologlcal functlon, age dlfferences are nore readxly

-~

L observable vhen an 1ndiv1dnal undergoes a- stressﬁul

Y . . - B e . P S . S e aLe



e

'av “

vj 51tnatron—-snch as phys1cal exerc1se—-rather than nnder. .
restlng condltrons (30).'JfLJ o A
L o ' ot TR

S Astrand (31) found both the aerobic vork capacrty and

the aVerage naxlnal heart rate dnrlng a part1du1ar actlvxty

decreased vltb age. l recent stndy of 95 healthy vonen aged )

19«69 years shoued average laxxlal heart rate to be

inversely related to age, althongh an age-related reductron"

of treadnlll endurance ras stat1stica111 1nsrgn1f1cant (32)-"

Nevertheless,'nale endurance athletes 1n thelr seventles had
: e =
values of la11:al oxygen consulptlon approxilately 30% to :

uOldgreater than those of age-naﬁched nornal snhjects,

0.‘

'1nd1cat1ng the protectlve effect of conbrnued tralnlng in
\

the nalntenance of: vork capac1ty (33). ;],””

'¥‘ Caster (3“) lndlcated that ‘one densrty rncreases urth

‘1ncrea51ng lnscle strength and ¢ nversely, patterns of
1nact1vity resnlt 1n decreased lnscle nass,”as uell as

del1nerallzatron of bone.lls Bassey (35) poanted ont.

ph151ca1 regressron l1qht be retarded by adherlng to higher':

f;llevels of physxcal act1v1ty. Certarnly, physrcal 1nact11rty

"'contributes to ohesity, already 1dent1f1ed as. a lajor health

"»‘.' '_ 'a

prohiel anonq senlor Canadian volen. !et, ohesity can also_tf*ﬁr'l

predrSpose an 1nd111dua1 to inactiv1ty.rnorr1s and stnnkard

(36) reported the daily physrcal actlvxty of a gronp of

if;Ohese uonen ‘to be less'than their lean counterparts.' - ’y

Bassey (35) 1dent1f1ed a nnlher of socxal aitltudes _
uhich tend to discourage'physical actltity anong the elderly

RS Br1ta1n.‘Paralount vas the" fear that exerc13e wrll result
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in igjd;y, iilness.or trenendous exhaustion. Undeubtediy,
similar feelings.are prevalent in Canada.

Data on the Enerqay Expenditure of Elderly Women -

¥hile low energy expenditure is.freqnently deemed’
-respon51ble for theﬁhrgh proportxon of overue1ght Canadlans,

‘few studles have been conducted to deternlne an 1nd1v1dual'

-energy expendlture throughout norlal daily routlnes. This X"

-dearth of data has been due primarily to the inconvenience
of traditional<lethods for neasuring enerqgy expenditure.
Durnin et al. (15)-studied’17 uonen,,nrthda mean age ef
6613 yearé; in a 1arge|tovn near Glasgov, Scotland. Three of
the women studled re51ded in one roon flats, eleven 1n
)t'erOQI f;ats,_and three in three-roon flats. While three
subjects vere crippledkvithWarthritis, the remainder were

described as active_in&ﬂviduale, Hith]three holding

ES

part;tile jobs as c}eaners..

Energy expenditure was deternined.frOl an activitf
diary kept for one week and checked daily by a researcher.
Each 1ndlvldna1 vas callbrated by 1nd1rect respxronetry,
‘u31ng a Hax:Planck resperleter, for four activities— ,
valking, eitting, standing, and'housevork. For btner
activities carried out during the week, an est1lat10n of
expenditure vas made for each 1nd1v1dua1 based on her
velght and type of act;vity.xEnergy expenditure ¥as

_____

calculatéd by lultlplylng the energy factor obtalned fton 111@

3w

calibrat1on by khe tine 1nvolved for each actlvrty, and

ey "
’ H - 0. = AL -
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"_fotaiiné the resulf for eagh-zhphdnt period‘ktable 2).
"Expenditure records forr7 6, and S5 days were obtalned forfi
9,H3,.and 3 subjects, respectlvely, and 1nconplete recprds

. for 2 oh;ers. For the 15 wonen studledh the energy :
expendlture ranged from 1u92 to 2009 kcal wlth a- dally mean
of 198712&8 kcal.

Sldney and Shephard (37) vere concerued about the
’1nact1ve llfestyle character121ng luch of the Canadian
populatlon. ‘They studied the usual act1v1t1es of a group of
senior men and women enrol}ed in a preretlrelent exercise
progral. Prlor to beglnnlng a twelve month endurance
training perlod, act1v1ty~patterns of 21 felalevsubjeers,
ulth a mean age of 6514 years, uere assessed fron an
ect1v1ty history and a 7-day prospectlve actlvlty dlary.
'Calculatlons of energy expendltnre were made by the
extrapolatlon of values fron the 11terature on. the energy-
cost of a. varlety of tasks. The anount of tlle spent in
various actlvxties, as deternlned frou the dlary records
kept by the 11 vomen, are shouniln:rable 3. these.UOlen ;ere

Judged- to have "kept. the1n actrvxty records 1n ‘the most

vy A Am e -

et " T P e oa ” 2

“Zconsc1ent10us fashlon. Slqnlflcantly more tlle vas spent

'sleeplng and eatlng on the Ie//end days. Pollowing the

- PR P

tralnlnq perxod, each subject conpleted another prospectlve

d;ary and vore a heart rate monitor for a, 24-hour period.
‘The 1- hqur tralnlng period, four tiles pPer week, increased
the energy expenditure of the women by approxllately 150-200

kcal per day to 2200 kcal da11y.~--

BT

Ct oy v e



TABLE 23 Estimation of Time Spent 5y'31dérly Women in
Various Activities Throughout a 28-hour Period, as Studied.
" by .Durnin et al. (15): (N=15) e
actIviry " TIME (min)
: - : ' Mean - Range
Lying inbed 581 - 4on-g89
PersonalvneéeSSitiés . : 29 . 5-47
Standing actiyities - 305 134-400
(including housework) : -
Sitting - .. . 436  260-u86.
¥alking ; - 66 19-139 "
Shopping : - 23 4-u8.
TOTAL - - - - i S 1,480 L L T



!E L e - o 1f17'ﬁ,*
' TABLE 3: Estimation of Time Spent by Elderly ioiéﬁ'ih" o
‘Various Activities Throughout a 24-hour Period, as Studied
+by Sidney and Shephard (37) (N=11) R S

ACTIVITY . . TINE (min) .

. - Mom-PFri . Sat/sSun

Sitting S | 3691uo" 339241
Standing | l, ; ‘160t37 | 145437 -
valking =  151s28 135820
Priving = . o L 7s7 "4 3£2
’f ’.l Riding'(car/huS/subiay) ' | 36£19 ' . 68+¢15
o 6ress;n§/aathihq - R 58+7 §siav
.:'Eating e o ?-;:'789113 108216+
vSleepinq ' o “ qh39i1i R d?utiit.-
Light physical effort » - . 63s18 72821

_inoderate,pgysical-éffo:t‘v 63818 - . 72421

S ;fﬂed}iQpﬁisiééLkgfféptfjj;jfﬁbfT:)i;BMf“Q . :-;7id 

CTOTAL o T T ke T dLae0
.70 - Time -spemt id walking © . 282432 208428
"0 -amd’light < héavy effort " - u |

ES

- ?sighificént17*differéhffffo-vthe,geekdéys 
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'Salvosa et al. (19) studled the energy expendlture of

32 vonen, Hlth a.- mean - age of 82 years, reSLdLng in Local

Author1ty Hones 1n the county of Hertfordshxre, England' and N

'a20 uonen, vlth 4 mean age of 79 years, 11v1ng alone 1n thelr o

‘ovn hones in Forth London. Those 1n the. Hones .were . descrlbedA
1 as sedentary 1ndlv1duals rECGLVLDQ professzonal care uho
seldon left the re51dence. Thelr bu1ld1ngs vere equlpped
Hlth elevators and central heatlng In contrast, only two of
the ‘vomen 11v1ng alone uere 1n acconlodatlons ulth central
heatlng, and all. vere actlvely 1nvolved in a varlety of
uhousehold tasks. Thls group vas cla551f1ed further accordlng ‘
to 11v1ng condltlons- 12 voren - llved in dvell1ngs v1th a

'separate bedroon——Class 'y h0051ng, the renalnlng 8 Honen'

.

,'.l%ved 1n acconlodatlons ulthout a separate bedroon--class B

hou51ng. The researchers collected data for both v1nter and.
‘suamer fron the vonen 11v1ng alone.'Season of the year‘was
not pertlnent for those 11v1ng in the Hones. ’
lll snbjects 11v1ng alone wore a- heart rate monitor for.
g‘tvo days and one nlqht to collect expendltnre oata._The ten
nost cooperatlve snbjects were callbrated ind111dually,.
using a Donglas baq technlgne to deterl1ne oxygen
consulption. Although these 1ndiv1duals vere callbrated
while sxttlnq, standing, and perfornlng a lou step test,.
only srtting and stepping values wvere used to calculate the
- heart rateoenergy expendlture regression 11ne. The average
: <lope of this regression line vas used to calculate the

W

energy expendlture for &2 women. A 51ngle calxbratlon point*



'uuas -easured for four of these vonen, vhlle a calculated

basal netabollc rate and nlghttiae pulse rate vere used forv”'

vthe relalnlng subjects._", L
N ) ',., ? .

The mean expendlture for the 32 uonen 1n the‘nones Qas’
71566 kcal. For the 20 vomen 11v1ng alone, the energy
expend;ture vas 1723 kcal in’ ‘winter and 1698 kcal 1n suller
althougb this dlfference nas not 31gn1flcant. io-en 1n Class
”A dvell1ngs had daily expendltures of 1826 and 1711 kcal for
u1nter and suller, respecfxvely.'whereas, tmose in Class B j
'»dvelllngs expended 1561 and 1677 kcal 1n vlnter and sulner,i
respectlvely. The energy expendlture in u1nter of wonen' |
| 11v1ng alone vas 51gn1f1cantly}hlgher than the expendltnre
of uo-en re51d1ng 1n the Local Authorlty ﬂones.~ |
l Accordlng to data fron these several studles, elderly‘--
fuonen expended appr011nately 1800 kcal per day. Feu of thevﬁw7
studles have been done in North Alerlca but rather in ;; |
‘Brltaln 'here hlgh-rlse apartnent conplexes vith elevators
' are not connon,.and shopplng for food often tabes#plaCe on a
dally bas1s. The Canadian lifestyle conld dlctate a louer
vdally rate’ of enerqy expendltnre anong elderly uonen than'
has been observed in studles conducted to . date.ei' | |
- o .
$

D. Studies of Bnergy Balance in Blder1, 'o.en o f P

Only tvo research groups have reported data for energy

A .

1ntake and energy expend1tnre uithin the sale group of

.a-'., - - - .

. ORI




"s’elderly dglen.‘Salvosa and co~uorkers (19) exanined both

:B. Body Conpos;tion of Blderly io-en
xsignifigagce of Bodl Fat: Deterlinations

- 20'~ -.~'. %

SRR

‘[189“ kCal per day 1n thelr 1nvestigat10n of free-11v1nq a;:wr;ﬂ

te

1}i Loca1 Authority Bones studied, and observed a lean "ﬁ‘fﬁ“Jfﬁ

S !

fﬂexpenditnre of 163“ kcal per day, uhich.vas 6 9! greater

-than the lean 1ntake of 1522 kcal per day. Both stndies vwere iVx’

_ conducted'in Britain.”' .';uﬁ*~‘v;gxg;ge;g_aﬁfaot,:e w;gpgxes‘»fngtb

Adegnate nutritiod throughout 11fe 1s essential for

_voptinal developlent of a11 body conpartlents. Stndies bf

' o hunan body co.posztion have accelerated in the past twenty

1

years, as lethods have ilproved and more researchers

éapprec1ate the ilportance of these deterninations. In

‘ particular, focus has been centred upon the division of the

~ body into’ fat and fat-free portions.:'

LY

!onng (38) expressed concern that lOSt studies of

vlonqe11ty associate lortality or lorbidlty Hlth body weight,

lon.opese..xo proiote opti

rather than u1th body c019051tion,.vh1ch lay be - a more

.‘51gnificant factor. Iud1v1duals con51dered to be of "ideal

s ..‘.e;‘,;;
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Young, therefore, contends that one should be concerned v1th
the relatlve fatness of an 1nd171dual rather than just body

i velght. .

?j; Agg;;ssggigtg_ Changes 1n ﬁ__x Cong___tlon

B | Changes in. body COIpOSltlon occur vlth aglnq, although
, the age of onset, as- Hell as: “the type of change varles along
1:;‘indlvidnals.v1t is unclear at the present txne vhich changes

u.,

fig are 1nherent 1n the aglng process, per se, and 'thh are

attrlbutable ‘to’ changes 1n lifesﬁyle.‘ - :

» In a co-parlson of Alerlcan and Brxtlsh data, uelght

”Lrgenerally 1ncreased wlth age- Anerlcans ve1ghed nore than
”thelr Btltlsh counterparts- and these dlfferences tended to

L}

vlden vlth increa51ng age (39); Haster et al. (40) , however,

-

3"shoved a decrease in velght of the Alerican populatlon after‘

:the age ‘of 65 years. They attrlbuted this fznding to tno

ffactors. physlologlc loss of tlssue due to the aglng process”

'and a reduction 1n the proportlon of overuelght 1ndiV1duals,'

resultlng fron hxgh lortallty along such 1nd1V1duals at an
‘earller age. | o |
: Hovak (41) descrlhes blOlOglC aglng as "a process
c1nvolving changes that 1nf1uence the total functloning

:capaCth. These changes affect the chellcal lorphology of

:Efiptopertles aﬂd in the prodnct1on of getabellc energy". Based

on lultiple 150tope ailutlon stndies, Olesen (02) shoved~a

N I N I R Tl T P LW 'v,e\.

a7

\

'"“cells and tlssnes, and conconitant changes occur in ph751ca17hV"”



Ca

both 1ntracellnlar vater and total exchangeable pota551UI to

o

’f'total body water}dlnlnlsh. In a study by Shock et al. (ua)‘
of’ 193 men aged 20 to 95 years,_a 51gn1f1cant decrease in
;body 51ze and total body water .was found with- anrea51nq

f?age. Although the 1ntracellular vater decllned

'7-51gnificant1y, the extracellular water uas not changed

_‘"slgniflcantly‘ e = : '7 - s ,
R TheSe 1nd1catrons of.decreased cell.nass vlth age have
gbeen supported by research shov1ng a reductlon 1n total body
jotass;ug in older 1h6171duals (uu). Edlonds et al. (QS)

~‘also observed an age-assocxated decrease Ln body potassiu-‘ e

*ficoncentratlon in. ﬁenales. They attributed this decline to an

hhilncrease 1n total hody welght as a resnlt of lncreased fat
accunulatxon, rather than a fall 1n total hody pota551ul

'*irelated to d1-1nlshed~luscle -ass as. found in older nales.

) Forhes and Re1na (46) . reported that both the t1le of

onset and intenclty of the decrease 1n lean body nass thh

e, AN

age are delayed in the felale,vCOlpared to: the nale..thY}L-.:,“_w,

'_found lean- body mass to re-aln relat1vely constant dnrlngﬁ'f
the chlldfbearxng Years, thh_no dralatic.decreases nntll’
after the lenonause. | .‘ o

ueasurelents of skeletal veights show a decreasing

‘trendruith age, as well (47). Loss of cortical‘bone.
thickness is¥a good indicator of'steletal'honeAIOSS. Thié.

"bhas been shovn to decrease vlth age in both lales and
vhffelales (“8). hovever, the llfetile loss was three tlles

' 'greater in norlal felales than lales. Sllilarly, Trotter et



-

.o T o~ s v

al, (ﬂ9) reported a decrease 1n hone densxty v1th age at a .

- .
. A

nnlforl rate Hlthln race and,sex gronps, 5§~»7

. [ O
o~ - e -

Studles of fat tlssne have shoun even greater changes

Hlth age than observed 1n bone or nuscle tlssue.ﬁSkerlj (50)

-~

reported contlnual lncreases ln 1nternal fat fron age 30 e T Ty

onvards, vhlle subcutaneous fat renalned unchanged or even“
decreased in the d1sta1 parts of the extren1t1 ' iessel and
co~uorkers (51) ohserved ag;ng»to He characterlzed by . |
1ncreases in sklnfold thlckness as’ uell as changes in the ﬂ"

P S St - \ . -

pattern of dlstrlbutlon of fat. ;._u.f-;f..u~.1““;a ,

‘ Novak (u1) reported that fat graduaiipﬂ;ncreased Ilth
age;fIn conparlson Hlth uonen of yonnger age groups, he
"found that body fat reached a peak sonetlne hetveen the ages
of 65 and 85 years, hereas the fat-free nass and cellnlar
nass gradually decreased, reachlng the1r lovest values in
the oldest’ age group. ihlle adnlt women have a hlgher
pércentage of body velght as‘fat than adnlt len, the

s e e fn

dlfference dilinlshes 1n the later decades.ADurxng the thlrd

P A v-,--..-,-- - P -
- 3 < .

to seventh decades, body fatness 1ncreases*55$ 1n ionena7=*“
conpared to an increase of 187! 1n len over ronghly the saner:‘
t1-e period (38) | | | L o
Among fenales, measurements of skinfold thlckness
prov1de a better estlnate of body fat than other
anthroponetrlc neasurenents (52). however, a rednctlon 1n
skinfold conpressxbillty ‘has been observed in older - {f”

indlvidnals (53), whlch nay affect the valxdit] of skinfold;f’“‘

leasnrenents in predictlng body fat. This decllne in

[N AR

ittt e e e et Ere Gy e e



conpre551b111ty nay be explalned to soue extent~hy the Lo e

- <t ,,a. e
’ . u.sw

.7 decrease in skln e1astic1tyuxitﬁ'age, and tEe decrease 1n

the vater‘content of.the tissues present in’ the sklnfolds ;,.;-fltfg

R -3 ',’ R o -
. ‘ . .o . S o " ) ) .
- e = .. . . - B - -t - N wen

63),,;«;}§¥ﬂ=ﬁ*fffiffgm¥ﬁ‘Ty['m,w¢ oy »:@_,v“f
Efgg f gys;c Act;v1ty on Body Congos;tlo ,o i ':Lf "ﬁ?ff'f"

The degree of phy51cal act1V1ty undertaken by an

. . et
P— P, . . N amep ¥
N !"'J

gﬁi; d'yldnal, at any age, profoundly affects body colp051t10m. ..;ﬂ;:fﬁ‘
,’Tralned indlviduals have a greater proportlon of fat free l
. nass co-pared r;tb untra}ned 1nd1v1duals of SLlear age,
he1ght and welght (su) 'Act1v1t1es thch 1nvolve 1ncreased
i nnscular vork resnlt in a’ drop in- body fat uith a - B
conconltant rlse~1n fat~free lass.~Conversely, a reduct1on ‘-

Jn nuscnlar act1v1ty results 1n fat accunulatlon, and as-a_ e

conseguence, fat—free_nass Ialls sllghtly (5“).

. u
Dom e . 4 e wD " Re

— L
RS

Increases 1n body fat yafter dlscontxnnatlon of

e

1ntensxve nnscﬂlat~activ;ty, have often been attrlbuted tp 'fxﬁfgfy

_o\,”‘r .o \

pOSLtive gnergy balance, that ls, the indxvxdual does npt -

P

decrease hlS energy intake in accordance vlth the fall in

2 L e m, .

PRI

. . A

- A A

ernergy expendltnre._ﬂovever, Parxzkova and Ponpa 155"
'reported contradictory flndlngs. They postulated that fat
accunu1;t1on llqht be caused by letabollc changes nhlch
'resulted fron the pre11ous 1nten51ve nnscnlar uork and then}
falled to adapt to the decreased level of activlty. Fattyf'".
acxd utilzzatzon by -nscle 1s enhanced during~exerc15e-"!.':v“
thus; the increased depos1t10n and dlllnlshed release of ”lglqﬂ,“fv;ﬂk

fatty ac1ds fron adlpose tlssne dnrxng less stressfnl

[ TR



“Q act;t;ty nlght per51st for a con51derat1e lenéﬁh“of 1iledf o

; aﬁte; cessatxon of antenédve act1v1ty.‘.jf.ﬁ'5\15ifi .

-l

Pergentgg ‘Bodi t ;derlz ionen
ihlle there 15 a dearth of nor-atlve data regardlng

;,percentage body fat for 1nd1viduals of all ages, th;s is-d”

o ,4;'\‘ i

‘ﬂ'u-,‘wu N “,,"4.. v'b_,

jpartlcnlarly true for the elderly, belng a - gronp thch has

warecelved llttle attentlon. The lnfor-atlon obtalned to date

| jhas been gathered by n51ng a varxety o£ dlfferent nethods..

©

;’Porbes and Relna'(us) conducted lopgltudlnal studles‘us;nq'
total body potassxul neasnrelents to collect body o
: fconpos;tion data. They reported a lean of 491 body fat: in

_1au felale snbjects aged 65-70 years,hwho had a. lean hpdy

i —‘«g\m'* 5 e’

.@yelght o£.69 kg. uovak (a1r also used total body potas51n-

BN

:“;UOlen had " lein body werght of 6317 kq : fﬁ’*fa;‘;{ffli

SO-evhat lover valnes vere‘recorded vhen\total body

- .._“0‘»1,
- .»-..-_‘4

ﬁf~vatét detern;natlons sere e-ployed to calCnlate percentage f{;{gg}“gq'

l*ffat. Bdellan et al. (56) :easured the total body vater of
..five vonen aged 60 82 years, who Helghed 62 kg. Calculatlon
of percentage body fat fron these data 1nd1cated a mean of

'ed36 5!.'A study by Hnne and Heyers (57) 1ncluded four: vo-en

Tiiaged 65-8# years, uho veighed ‘56 kg and had 321 oﬁ body
iueight as. fat.v;;.””*7ff”““'T”“""”f{“"ﬁ“;“fif‘ﬁ*uyvaﬁ:méf

Usinq a different technlqne to leasure lean ﬂody lass,

‘QﬁLesser and-Zak (58) calcnlated the percentage hody fat 1n o

S dmepart

- v*r‘! .,.~.‘;—.'*a ‘. M*‘i “w* - nhng»_"' e
v & . ; ..

7deterl1nat10ns 1n hls study of body co-positlon, and found a ””

S

e

- W



:"ffour fe-ales aged 62-68 years, and fouud a leau of$37 51;.

“‘fftei“used the chelical dllutlon pr1nc1ple, vhereby the/ v
'.1nert, hlghly fat—solnble gas, cyclopropane, and the 1ess{'

"'1fat—solub1e gas, krypton, were ahsorbed fro- a: closed

'resairatory systen}of known volule.l_*

!oung et al. (59) elployed the hydrostatlc velghlnq‘

. L . ,- N . . TLte
o 26, L0t
s . 4 v B °

technlgue to predlct body den51ty 1n a group of older vonen.fn.g»“

: :Ihe forlula of Bathbnn and Pace (60) vas used to calculate ;

percentage fat. Based on th1s nethod the percentaqe fat of

, e
.1a sonen v1th a.mean age of 65 years vas uu.sz;

Durnln and’ ﬁonersley (61) used sklnfold thlckness

-

jleasure-ents fron four body 51tes——blceps, trlceps,

B e e o pladeai e «.-,.‘«m_ - T

R

R

- . ..-'5,-.",

‘“subséapula and supra-lllac——on the rlght 51de of the body.

,and the c1rculference of the upper arl, upper thlgh and-calf"”"'”;:

j~'to calcnlate llnear regressxon equatlons for estlnatzng body

f.densxty. rhe lost approprlate equatlons vere deternined fro- i

"COlparlson llth body densxty obtalned by a hydrostatlc
’«4uelghing technlque. They then used the forlula of Slrl (62)
to deterllne petcentage body fat, and found that 37 vonen,

aged 50-68 years,.u1th a -ean §819ht of 69 kg, vere'”

- . . ¢

calculated to have 3917 6% fat. I 1f | T,

- Based on results fron a varlety of body fat studles of
. : 2 ™,
older vo-en, approxlnately uox body fat lay be an average .

1]

value for uonen over age 65,7ears.vﬁouever, the choice of
techniqne should be co€51dered when 1nterpret1ng results.'

‘"Investxgat1on of fndividoal aspects of changes in’

.. "body composition during maturation and sebescence in -
‘perlods varying in the intensity of energy intake |
,'and ontput, during phases -of adaptatlon to. different

e :‘.‘_. -~ -
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,'dégreés 6ffii§c§1a:vubtt;fas"eil as comparison of
-body composition.to various functiomal indices all .

point to'the dymamic: unity of form and function. .
' Body compositioa is a sensitive reflection of these
"different influences,. and in turn affects bodily

- functiom as''a whole and with other factors comtri-

“butes to overall efficiency of body fumction.™ (54)

et
. o
N [l



- . III. EXPERINENTAL PROCEDURE

A. Selection ofﬁSnbjects

Descrlgtlon of Housxng and Llfestyle

All subjects res1ded Ain, Sttathcona Place, a nlne—storey,
tlgh—rlse apartlent co-plex ﬁor senlor citizens built in
1977~and located in Ednonton, Alberta. It contains 232
unlts, con51st1ng of a variety of small studlo, large studlo‘
sand one- bed roon apattments, ranging from 389 to 543 square
fget in size. Each ghnit is gqulpped with full kltchen ®
facilities; and a laundry room is located on the ninth
floor. Within the building, a whirlpoe1l, exercise bicycleé;
pool tables, shuffleboards and a table tennls table are
avallable for use by all tenants. In add1t1on, a c1ty
recreation centre for sgnior citizens isyldcated uithin a
blockwqf‘thé residence. -

A number of services are provided for residents. A milk
delivery-tfilk stops at Strathcona Place eaéh veekday
morning and temants come down to the front entrance to -
pufchasevnilk pioducts, Mail is nof delivered to each suite;
rathegi tenants come to a central area in the lobby to: |
receive'their lail.'other;services, such as nursing ?ﬁ?%f:

legal comsultation, are provided on a~regnl&r basisgiilgbe

recreation centre. Since a multitude of facilit es and

. ...Q ~ ™ ?

. ’ I,
"Place, the peed “for legving;the residence-recreation centre

services are located nr{him aji}ose tad1us of trathcon‘

area is linila;.'EitEét at the residence or at ‘thé”
) — ”'”a\t@v »

. ' ' b - . -
. . . : . PR
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.recreatlou centre, a host of act1v1t1es such as qu11t1ng

'bees, carpentry work, catd ganes, table tennis games,

’%””keep-fltwclasses and yoga are held on a regular baSlS. In

_addltlon, card paviles,vdaneés and vidrious other soc1al

(

'3erents are held occasxonally.
0

Rent 1s based on 1ncoue, wlth each 1ndlv1dua1 belng

T«

required to contrlbute 30% of hls/her gross 1ucone. Based on
- the senlor c1t12eus' Pension and full supple-ent of 3349 50'
per monthz, the lovest reutal paylent would be s1ou 85 per

xonth, thus leav1ng approxllately $245, 00 per nouth for food

Ve
and other living expenses.

vggggggl‘ghggacteristic of Subjects
Potentlal Subjects were contacted by a notlce placed 1n.l
the re51dence newsletter (appendlx, table 1) in October,
.1978 Tvo meetings were held at “strathcona Place to recruit
volunteer subjects and to explain, both verbally and by
Written description (appendix, table 2), the purposes of the
research and the responsibilities of the subjects.
Tventy~three women volunteered for the study vhich took
Place during the nonths of 0ctober through Decelber, 1978.
gubjects ¥ere chosen according to the following criteria: 65
Years of age or older; in ‘reasonable health- anhulgtory and
~able to'prepare the1r .own leals. It vas necessary that |
5participants be able to see vell enough.to read a d1etet1c

e

falance without difficulty. Subjects could either live alone

zPersonal commupication from 014 Age Security, Rdmonton

)
(-



or with husbands. , ‘ t

55; Collection of Data ;

| Eood _I__take} T
Se@eral methods con be used to collect data concerning
the typical food 1ntake of 1nd1v1duals. These rnclude ‘the |

.dls{\\y dlary, 24-hour recall, and velghed food record. The
selectlon of the most approprlate procedare for elderly

.women is dependent upon the convenience and deqree of
accuracy desired.

;Q%vc-‘ The dletary dlary relleves the 1nconven1ence associated
with verthng, as sub]ects are. perl1tted to record food
caten in teras of_household measures. It facxlltares the
recording orocedure for individuals incapoble of undertakiqg
the veighing iethod‘(63), but occuracy is sacrificed for
coo;enience. b

The Zd—hour’recall'technique requires the individual to
furnish details of all food consuled vithin the previous 24
ehours. Claias of“statistical consexvatisn have been nofed
iregardlng eneroy 1ntake, Hlth over- reportlng of small
1ntakes and under~reporting of 1arge rntakes (6& 65). Ih'

e addltlon, Calpbell and Dodds (66) reported that an

| 1nco-p1ete~p1ctnre of total 1ntake was elicited fron older
subjects by the recall lethod. |

- —

The weighed food record is recognized as the most

accurate method for collecting data on an individual's



Togtt

typlcal food intake. however, poor eyesight and other
phy51ca1_problehs of-the elderly can cpnplicate'bbtainieg
reliable data (67). This technique also has been identified'

,as the lethod carrylng the greatest potentlal of changlng

Yy Qw s PO av Wk oy . e e e o e
s em » g 0

the dlet of the snbjects (64, 68). Leltch and Altken (69),
' however, contend that food'habit; are not so easily changed:v'
.HﬁEducationuiould,be a silpler;natter if the,becasionaL
_presence in the house of an investigétor~who is notttryihg
to educate wvere sufficieﬁt to induce‘ary.signifiCant cﬁahge;;
qualltatlve or quantitative.”

~ Numerous studles have co-pared the validity of tke
eeighed record with the Zu-hour recall method forAuse Hlth'
‘elderly subjeCtS. Gersovitz et'éi. (64) reported the 24-hour.
recall and 7—day record to be. about equal 1n ‘accuracy in a
group of elderly snbjects eatlng at. a congregate sxte.'
| ctudy by Hacleod (67) of 200 elderly people at hone
supported this finding: the Zufhour recall correlated well
‘Wwith the‘7-day record. Yodng e:ial. {70) conclﬁded“that for
grouésfof fifty or more, where a ten per ceat error vould be
acceptabie,vthe 24-hour reeeil would érovide e eopvenient
subStitute for the 7-day record. For the present study, the
degree of accnracj.vas-considered‘to be'of greater priority
than convenience, since the balanee.betgeen energy intake
and energy‘erpenditure wvas to be anelyzed;vthds, the weighed
record was judged to be.the most appropriate procedure to
use. | “

Each volunteer uas supplied with a 500 g-diétetiq scale
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and tbree plast1c contalners--a dlnner plate, 24 ca in-
dlaleter, and tvo bovls, ‘one 12. 5 (o} | and the other 1u 5 cm
in dlaleter. The dlshes uere llght enough to hold a standard'“”-~'

. Serving. zet vere yithin, the ca acxty of the dletetlc scale-. L

R S ova s - a # . @ ,( e - . Py . - :
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.Instruct1ons for use of the. scale and forls forf~¥
recordlng 1ntake (appendlx, tables 3 u) vere dlscussed.and L
copies left with each subject. Eacb partlcxpant vas
requested to nalntaln ber typlcal food pattern and to becord‘
‘all'food eaten for seven days;:SIall cards were supplied for.
recordlng tecipeS'of niied dishes;:> | -

LAY s o ’ L
e RE

ghzs;cal ct1v1t1 a_g Energx E;Eendlture )

Ch0051ng a netbod to- neasure da1ly phy51cal actlvlty,
and thus energy expendlture, is dlfflcult. Any nethod chosen
should allov an 1nd1v1dua1 to continue with nornal dally
routlne actlvltxes,'be conpatlble vlth the physical

' abilities of the subjects, and yet be as-accurate as

| ‘possible.. Dlrect and Lndlrect calorlnetry, use of a'

:_heart-rate nonitor, and keep1ng gn actlvlty dlary have been’
used to measure energy:expendxture. | | |

The nost accnrate method 1s direct calorlnetry, vhere .
an individnal is placed in an enclosed resplratlon cbanber
and the llberated heat' 1s leasured Horevet, di:ect
calorimetry is cl;arly anractlcal for free—llying'

-indi%iduals. Indirect‘calorinetrj is-basedjon tbe -
assoc1at1on between energy expendlture and oxygen

consulptlon. The Douglas bag or Kofranyl-uichaells



aapparatns,‘as descrlbed by Garrov (63), can be vorn by theiv';ff”"'ilz“

',;free-llving snbject, but the 51ze and velght of the '
e:apparatus nay physxcally hinder a subject's partlclpatlon 1nd
a;lany ue?a; fﬁﬁf’lt}?fi:thus creatlng an atzplcal,act1v1ty A
'pattern. aiso, the 1nstrunents are totally unsultable‘frer

the standpoint of soc1a1 acceptablllty, as they are

;;culbersoieeand read11y 1151ble hy other xndlvlduals.k»

-

‘

The use of a heart-rate lonltorlng devxce has- galned

U A

) popularlty in studies of dally energy exgendlture, It is "-15vwW

EIER ST emegs

'dVery conpact HhiCh ls a distfnct advantaqe over

Cm e

= oot o

zresplro-etry equlplent and allous the 1nd171dua1 to_ e;J%fy<

-

functxon nor-ally. Heart beats are accululated over a’

» spec1f1c tine‘%er&od then tge wean is qonparedh;o a-

X N . : Sk,
AL T
ey

:regression 11ne to deternlne the expendlture estlnate for a

' part1cular act1v1ty. To obtaln the regressxon llne, Sub]eCtS
P gy .

Ve .
Ly % '—'-. oot i

.are calibrated vhile perforling several actxvxtles uh1ch

.'.L

- w-u

_,, %

vary in energy 1ntensity. Oxygen consulptlon and ‘heart rate

PRI BN

S 3.

are\leasnred silultaneously. Based on heart rate and oxyqenil
eonsulptlon,‘regress1on llnes are then used to deterllne - i
energy expend1ture.,_ v
Heart—rate lonltoring has been found to. correlate vell o
uith,oxygenleonsulptlon in_younger sabjects. Bor/exalple,ﬁhi'* -
Bradfield et al. (71) foand a regressien ceefficient'het!eehf7
heart-rate-aad';!ygenieoasﬁlption of greater than +0.95 in
21 of Zn’suhjeets.'Tae techniqueralso'enabies fluctuations
in intengity of activity to be leasared, vhile other

lethods; such as‘the activity>diary sethod, utilize onky one

'.v ~.“v,"',,3:n“.‘. 'o." B - T e -

e

v

cZrmria e el



!t level of energy 1ntensity throughontjan:actlvity period.--‘f".

A1th°‘1€lh serlous consxderatlon vas glven to 051ng B

heart-rate nonltorlng in the present stndy,'lt vas’ not'iéggz'f

: p0351b1e, 51nce -edlcal superv151on wa's not avallable to-
nonitor subjects vhile undergoxng callbratlon. iith the L

T *Aprevalence of heart dlsease anong the elderly! non-

L ) . o o & e
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) o ® a0 .
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: nedlcally super61<ed act1v1ty vas Judded to be rlsky,‘The.
‘value. of heart-rate lonitor1ng 1n the elderly has not been
studLed extenSLvely, thus, one Ilght expect arrhythllas and
other cardlaclnalfnnctlons to reduce the predlctxve value of

Ee" mthe heart—rate nonitor 1n neasurlng energy expendlture.
: P&yne et al. (72), however, are one group vho . have studled
dv 1nd111dua1s aged 20 to 80 years and ¢eported that age d1d
not exert a: profound 1nf1uence upon the slope or intercept

'* of regressxon llnes of energy expendlture and pulse rate.”

e

It 1s guestlonable vhether the heart-rate non1tor1ng

lethod vould have been the most approprxate for the subjects

in the present study. It would not: have been a popnlar
technlque. For exanple, ‘many of the strathc0na Place
subjects took advantage of the uhxrlpool fac111ty in the
res;dence on a dally ba81s. The use of electrodes with the
heart—rate nonitor vould preclnde part1c1pation 1n such an:
'actlvityr In addltion, 51nce subjects must be callbrated

wh11e perforling actxvitles%of varylng energy 1nten51ty,

+.

..
e

'ave been 1nconven1ent aSnuell as. tlle

e

,thxs technlque uonld
consnllng for suhjectsv as callbratlon COﬂld not be caftled

out at Strathcona Place.




- energy expendlture over 2u hour perlods. To deternlne energy::c;;.g

e

Act171ty dlarles have been used vldely to neasure *”:tf“P““

cost, 1nd1v1duals nay be cal1brated for each activ1ty.,nuh

.lless accurate, bnt nore convenient, alternatlve is to :

N Energy expendlture is calculated by nultlplying energy cost'it_.'

: expendlture based on tahle values.nay 1ntroduce an error of

extrapolate literature values on the energy cost of tasks.'

«

by the anount of tlne spent perfornlng the partlcular taskh

Due to the varlatlon anong 1ndrv1duals, estlnates of euerqy,(_.f”

20%-of more. (&3)-M |

‘ The time vhlch subjects nust devote to the recordxng

’ procedure is an inportant factor to be considered. If the -

-

. nethod 1s sOo bothersone as to alter act1v1ty patterns,.thet

study of an Lndlvxdual's usual energy expendlture becones :

neanlngless. In- their study of older men and vonen, Sldney

“‘and Shephard -(37) found that, in -any cases, 7'daY"f1tte“

d1ar1es vere poorly conpleted Curtls and Bradfleld (73)
observed that thexr subjects vere more careful in recordlng

food intake than recording actlvitles. In addltlon, those

“1nd171duals nho vere the most conscxentlous in recordlng

?,,

actltltxes also-kept the most accurate account of intake,
since‘balance betveen intake and expenditure was closest for
those subJects.'

In splte of the knoun llnltatlons of the act1v1ty dlary

nethod the nethod was practical and thought to create the

least physical interference uith nornal daily routines,
thus, the activ1ty dlary vas chosen for use in “the present

G T e s
o e e e

[ S



- study. The usual method of colletting data’ was wodified.

s T e S e T A e g

"‘pSubjects vere requested to record all act1v1ty perforned

.u51ng a tape.recorder, rather than vrrtrﬁg ‘a. descrlptlon of

each act1v1ty. Physxcal actxvlty data wvere colleqted for

'seven days concurrently Hlth the‘1ntake data.hEach suhject -

-Was supp11ed with a- llnlature cassette tape recorder3 and

dlgltal vatch‘ The cassette recorder -easured 7 ca X 14 cn,
uelghed 281 g, and could be attached e} the valst of each

subject with a belt The tape ¥as easily. started by push1ng

v a- bqtton on the 51de of the recorder, and stopped by pnshlnq

h:t

a second button on the top of—the recorder. S s-all red

U

light 1nd1cated that the unit was recordlng. The d1g1ta1

5uatch had a readlly v1sib1e face, thus fac111tat1ng the tlne

assessnent for each act1v1ty.

&

Subjecbs uere asked to record changes in act1V1ty
requlrlng longer than one minute to perforn. Instructlons
for operatlng the tape recorder and recordlng act1V1t1es

vere dlscussed with: each uonau (append1x table 5). Suhjects'

i’uere v151ted daily, or as requlred,,at wvhich time used ‘tapes

i

vere collected and a new tape,vas supplied. ihile each vo-an
was encouraged to take the recorder with her and to use it

to record all act1v1t1es, small cards vere pr071ded for

.keeping a ur1tten record vhen suhjects found it 1nconven1ent

to use the tape recorder. Shortly after completion, research
staff transcrxbed the activity records froa the tapes and

any unclear descr1pt10ns vere checked v1th the subjects for

3Lloyd's Electronic Secretary Model v916
‘Timex uarathon Solid State LCD

.o



Numerous methods have been developed for the

measurement of body composition, each with advaptages aad

‘..aisadVantages regatding convenience and precisicn; of all

.nxlbn slip. .

technigueS'available at pfesent HonerSle} et al. (74)
\
COntend that leasurenents of total bbdy water, total*body

pota551ul or body den51ty by hydrostatlc velghlng prov1de

"the most rellable-estlnates of body fat. Garrow (75) doesv s

not agree, and maintains that the best estlnatlon of - body
conp051tldn, in’ v1vo,.shou1d enconpass tbe deterllnatlon of
fat by gas d1lntion, as vell as, body vater and pota551u1

neasnrelents. ihlle all_these technlques'prqv1de a ‘high

' degree of_accncacy;,convenience_is'lininal, Anthropometric

nethods greatly'enhance'the easelof estilating body fat- and
thls constituted an lnportant cons1derat10n in: neasnrelents
of the" elderly uonen ian’ thls study. Heavy demands nere'"“

placed upon the subjects regarding collectlon of ‘intake and

‘expendltnre data. Selection of a convenient technlghe for

measuring body,conp051t10n had high prlorlty. thus, several
rethods of estimating body congosition were used.

h’bean ‘balance vith a height neasnre,vas used to

‘ collect helght and veight data. Body height and veight were"

‘obtalned ‘on Day 1 of the study and again on Day 8. Subjects

~

vere welghed and neasnged uearing a dlsposable cape and

L1
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Sklnfold ueasurelents were perforued on Day. 8 at tvo
’body 31te5° upper arn and abdonen. A Lanqe sklnfold callper,
.exertlng a: pressure of 10 g/nl2 of jar surface, ‘was’ used for -
a11 sk1nfold neasurelents throughout the study. The nethods
enployed when naklng sk1nfold measurements- vary larkedly._ ; i
The ‘trend.in Br1ta1n is touards taklng -easnrelents on the>d . /\d.f

’left side of the body, uhlle the right 51de is used more

s
v

qurequently in the U.S.A. (76). In the’ present study, the’
upper ara sklnfold leasrtelent vas. perforned on the left
arl, 51111ar to that done 1n the Nutrltlon Canada survey.t.
For the. ahdonlnal sklnfold neasurelent, the tlght 51de was
used, as’ suggested by Youi; (77).‘a ‘
Skinfolds llfted wlth-two hands by an'assistant resuit
;n lover readlngs than vhen perforled using the one-handed
.plnch technlque (76)- In thls study, the tvo-handed
'technlque vas used. One person grasped a double thlctness of
skin and underlylng adlpose tlssne Ulth two hands vhlle ‘the
ot her person took the readlng vxth the caltper. For all
sk1nfold neasurelents, tvo read1ngs uere perforned. Behnke
and ‘¥ilmore. (78) suggest that a third readlng is necessary,
1f a dlscrepancy of greater than one per cent’ e11sts between
the first two readlngs. Use of the Lange calipers 1n thlS
study prevented such accurate leasurenent. houever, if
readings differed by more than 0.5 nn, a third reading vas
taken. The two 1nd1v1duals ‘who perferled all neasurelents
had taken approxinately 100 sk1nfold thlckness ueasurenents

pr1or to the study.

PO S TSP



To leasure the sklnfold of the upper arl, the left aru

.was flexed such that the ulna and hunerus forled a rlght

angle. 051ng a flexlhle neasurlng tape, the uldp01nt between:?

the acronlon aud olecranon processes was. deterllned. The arl<'

‘_uas then. extended, and ‘with nuscles relaxed the sklnfold

wvas leasured at the u1dpoxnt The . abdoulnal sklnfold readlnge“

'uasllade 5 ca to the rlqht of centre and at the 1evel of the
-ulb111cus.nl fold of skln and fat vas grasped parallel’ to -
.the long axis qof- the body, v1th the subject's abdonlnal

..

_“luscles relaxedv

A broad blade anthroponeter, callbrated 1n lllllletres,f"

was specxally constructed and used ‘for. the deternlnatlon of
the b1de1t01d dialeter. The technlque elployed by !oung (77)
-uas used. Subjects stood erect v1th feet together and aras
hanglng at the s1deS° heels,,buttocks and shoulders vere
_flat agalnst the vall. The dlaueter vas leasured at the h
"p01nt of laxllal protrnsion of the delt01d luscles; Using a‘
‘flexrble leasurlng tape, abdonlnal c1rcnlference vas
obtalned at the level of'the ulblllcus, u1th subjects
hstandlng erect, feet toqether and the abdonlnal luscles‘fx
relaxed (77), "—;/ | - |
tionpaire - |
ln 1nterv1ev guest10nna1re was adllnxstered to- each
subject by a -elber of the research staff to obtaln
- subjectlve data regardlng the 1nd1vidua1's soc10~econouic

;status, food practlces, ledical cong1tion, drug usaqe‘adﬁ

Py AU T
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o actlvlty patterns (appendlx, table 6) QueStiOns'1—12

VV17 19 21 and 26 were patterned fron the Rutritlou Canada

Y

survey (3) to fac111tate future couparatlve study u1th the. "

Hutrltlou Canada'data. Itens 13 16 were 1ncluded to obtalnf‘ft:'

BRTIIN

' an 1ud1cat10u of usual eating hablts,‘and thus a neasure of

tbe typicaluess of the food 1ntake data throughont the 7 day'

_period. Question 20 sollc1ted pertlnent nedaca; infornat10n

"

ublch llght affect dxet and act1v1ty. A"bistory of the'

subjsct's cbanges in body ueldht was provxded by guestlons ‘

t 23 =25, uhlle 1tens 27—30 supplled data on the usual

act1v1t1es undertaken by tbe subject. Qnestious 22 and 31 33j”

focused on attitudes concernxng the 1nd1vidual's present

| altfestyle. '

.

irltten 1nforned consent was obtained fron each suhject

c. Bxperinentnl Outline

Subjects uere regulred to particzpate for uxnenlﬂv
successive days (Day 0 to Day 8): | | |

_11 0°'Each volnnteer was: vis1ted in her_apartnent :
sulte and the purposes of the research uere described.i‘
!ethods to be used for collectlng data vere exp1a1ned and '

denonstrated, and forns for recording data were dlstrlbuted.'

* :

(appendix. table 7). Por the relalnder at Day 0 each

participaut was encouraged to practlce the procedures to be

t folloved during the stndy.

2“1 1 ‘%ach subject began to collect data and uas



LN

_,'v151ted durlnq the lornlng hyathe research staff to leasure ”

.body helght and welght to check the in1t1al data collected"

A

" and to clarlfy any problels. The 1nterVLew questlonnalre‘

e

also vas adllnxstered. o
’ ' )

Qazs 2 7' Snbjects vere v1sxted dally, or as requlred

1% collect both food lntake and energy expendltnre data, to

‘check the accuracy of the data collected to reinforce the

)

_use of proper data collectlon procedures, to prOV1de ad71ce‘

on any spec1f1c problels enconntered and to foster rapport-

to ensure contlnued cooperatlon. Prequent v151ts also

'*,afforded an opportunlty for researchers to- obtaln suhjectlve

: data concernlng the practlcallty of the procedures being
:nsed to collect data, and attltudes of subjects tovard
'11festy1e and acconnodatxon at Strathcona Place. 4
agaj‘g Body uelght was obtazned at, or as closely as
possible to, the sane bour as on Day 1. Upper arl skinfolgd,
'adeIlnal sklnfold, ahdollnal c1rcnlference and h1delto1d

dla-eter neasnrelents vere perforned.

.Intake data vere codéd accordlng to Conpositlon of
sPoods, Handbook t8 (79). Snpplelental codes provided by :
Nutr1tion Canada and another researcher (80) vere nsed to:‘
calcnlate the nntrlent COIpdSltlon of specxflc Canadlan

*

'products. Est1nates, by snbjects, of food eaten asay fron

hone vere converted to. thelr 'elght egnlvalents (81). Por ' %57

Y

. ) - PR HERS oo
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composite dishes not included in‘Hgndbook #8, a standard
'rcookgook reéipe was éonSUlted to obtaiL iugfeéiﬁntfg

iﬁforiation. Data were keypunchéa and calculation ofh-v
nutrignt conposition”perfofmed by uge_gf coipu{et»thpe.

Daily activity recofds-were transcribed from the .

o
) H

miniature cassettes to enerqf-expenditure'data sheets

L]
“ .

(appendix, table 8).'Literatﬁfé values on the energy cost 6£
various act;vities iere:ﬁsed to determine total'énergf
-expenditure (82-84) (appendix, tables 9,10). Calculations
vere made on:thg baéis of the subject's initial body veiéﬁt.
'hﬁ estimate 6f bas§l -etabolfgl—-used for sleeping
-etaboliSU—-uasAcaigulatédifron height, initial body veight
and age, using the formula developed by Kleiber (85)
(épﬁendix; table 11);,ﬂaintéﬁance.energy need vas
‘established as"four-thirés basai estimate (86). Eipenditure
‘of energy wvas divided into five éategogies on ‘the baéis of
"energy'gaét, category 1 requiring the least expenditure and
éategory 5 requiring the most (appendix, table 12). These
categories. were similar tp the descripfive categories used
by Darnin et al. (15)’and Sidney and Shephérd (37) (tables
2,3). | | ‘
Neasurements of body height and weight obtaiﬁéd on Day

1 vére psed'to-COlpute ponderal indexS (appendix, table 13).
lﬁ estimate of specific graiity wvas determined using the
regression equation developed by young.k77) »aich employs

the abdoninal‘skinfold, abdominal circumference and

s P i . > g e i s . > S

SInverse ponderal index™
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| hideltoid diaieter (appendix, table’13);AThe estiuate of
"=pec1fic gra71ty vas then converted to percentage body fat,
as calculated by the equation of Rathbun and Pace (60)
(appendix, table 13). FPat-free mass was determined by
subtracting the neight of the body.fat from the Day 8 bodf
weight. Change in ac tual body veight over the seven days was
deternined. In addition, predicted energy balance ~was v
calculated from total intake and~expenditure data.

‘Re€sults over the seven'days‘for energy intake, enerqgy
€xpenditure and nine major nutrients-—protein, calcium,
'phosphorus, iron, vitamin A, thialine, riboflavin, niaCin
aud vitamin C--vere compared with the Canadian Dietary
Standard (12) for vomen over the age of 65 years {appendix,
:able 1u). A suamary of these:results with suggestion§ for
improved dietary practigfs, a copy of Canada's Pood Guide
(87)_and a booklet on neal planning for senior citizens {88)

NP RN

vere sent to each participant. ' -

7

l.wstatistical nnalysis
- All statietical analyses were perfcrned ny cb-puter
_progral. The mean, range ana standard deviation.were
caIculated for the following variables: age, body weight
(Days 1 and 8), body height‘ upper arm skinfold thickness,
ponderal index, percentage body fat, fat-free mass, 7-day

¢l
€energy intake, emergy 1ntake/kg Day 1 body weight, energy

1ntake/kg fat-free nass, 3 day emergy intake, 7-day energy
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éxpenditute; calculated.basai netahciisn,'calculatéd
laihtehance energy requireient and the distribution of time
among- the.give patégories of activities.

One-uay‘ahalysis of ﬁérihnce vas carriéd out to
deterllne .any 51gn1f1cant dlfference betveen the 7-day and
‘ 5 day intake data. In addltlon, data from the present study
vere compared with data fron'a}berta vomen studied in the
Nutritioﬁ Canada survey using qné-aay apalysis of variance.

Pearson correlation coefficients were conputed to
determine the relationshlp of age with a nulber of energy
variables: 1ntake, intake/kg Day 1 body wveight, intake/kg
fat—free mass, and expenditure. Pearson correlation
coefficients vere also determined for sev;ral anthropbletric
variables: petéentage body fatjvith upper'arn skinfold
..thickness, ponderal index, and body weight; upper‘arn'v

LY

skinfold thiékness with ponderal index and body :weight.



. : IV. BRESULTS ABD DISCUSSION

A. Subjects -
Twenty-three women volunteered for the study as a

resulf’df the two initial meetings at Strathcona Place.

1

Affer‘further thought, severél vomnen decided not to
pértigipete, leaving nineteen‘subjests who began data
collection. Of these nineteen women, three becane ill during
the coliection period and vere forced to vithdfau.'ohe

. additional subject became ill on Day 0 .and did not recorﬂ
food intake or activities during Day 1. ih@le sheueqniindedv
to participate, her data vere inconpleie‘and judgeﬂ to be
unreliable by the research staff; thus, data are presented
for flfteen snbjects. This nu-ber fell short of the original
object1ve of twenty subjects.

Subjects ranged in age fron 65 to 84 years, with a mean
of 73 years.-ﬂelght measuresents perforned on Day 1 ranged
from 139.0'to,167.0.cn with a mean of 155.7 cn. Heangbody
ueight, as measured on Day 1,bvas 64.6 kg, with a ranée of
47.9 to 86.7 kg. 0nlDay 8, mean body veighe.las 64.8 kg,-.
>'rasging fros 48.1 kg io 87.0 kg, a net gain of 0.2 kg over
the 7-day perlod. Table 4 shovws 1nd1v1dua1 data for age,’
height amnd body ielght. |

all fifteen volunteets appeared to be in reasenable
health; however, three subjects were diabeiic: subjects 04
and 09 controlled by diet aibne, and subject 14 dependent

upon imsulin. Subjects 04 and 10 took diuretic drugs. While

-

as
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TABLE 4z Age, Beight, and Body Helght (Days 1 and 8) of
Qtrathcona Place Women .,

SUBJECTS ~ AGE = HEIGHT  BODY WEIGHT  BODY 'WEIGHT _
, | S DAY 1 DAY 8
L Yrs..-- cm kg . | kg

o1 66 167.0 R 61.3 62.7
02 78 - 157.5 634 64T
03 67 .  159.8 : 66.2° 65.7
ou 69 152.0 78.0 78.2

05 70 1520 714 ~ 781
06 69 160.8 - 86.7 o 81.p
07 ~ 8a 150.0 530 - 5241
" o8 68 153.0  54.2 54,1
0o 82  158.5 . 52.9 S s2.2
10 - 78 165.5 780 715.9
n. 7 155.3 u7.9  481
2. 13 163.0 62.8  62.2
13 67 15223 713 711
14 65 150.5 64. 5 63.9
15 80 139.0 56.3  56.5

B EAN 73 155.7 . 64.6 6.8 /
sp £ £7.2 . ST ST
.
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only two subjects did not wear dentures, there was no seVere
1lpa1rnent of b1t1ng or chev1ng ab111ty ‘among the edentulous
wvomen. Only a fev 1tels, such as rav apples and touqh neat,.'
'p:ov1ded any lasticntory problels.-th ,,-' K'
b'Tio uonen'li;ed iith thein‘nusbnnds*'the rennining
subjects 11ved alone. Detalled information on 1ncone and
11v1ng expenses vas pot asce;ta1ned A nunber of subjects
ﬁﬁntervieved 1n1t1a11y vere reluctant to ansver questlon l8
fnon the guestlonnalre regardlng 1ncone-(append1x, table 6);
therefore, the question-vﬁs deleted and not asked of the
" remainder of the subﬁects.‘ o | |
Selection of,subjects is pethapsrtne most contentious
‘ issue*in dieta:y!sp;veys of the e1der1j,»0'ing to theitine,HK
"involved in -atéééiuiﬁg a veighed food recotd randon
sanpllng fron a populatxon is rarely fea31b1e,uas‘subjects
‘are usually: volunteers 1nterested 1n part1c19at1ng. There is
an increased 11ke11hood the group studled nay consist of a-
hlgh proportlon of health—notxvated 1nd1v1duals (89). This
may have been true of the-part1c1pants in the present study[
since results from the questipnneine‘indicated_that‘subjects
felt they vere_actiye”individuaisffot[their age. In
addition, onli one individual in thergroup believed she vas
not consnn1ng a well-balanced diet.-Subjects in thlS study,
then, cannot be expected to be represeantative of a
population, but as Dibble et al. (89) noted, "few |
1nvestlgators studylng healthy, independently llving gtoups

in a community have overcoae this probles.”®
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_n.'roodalnfake .
.Igtgke _; Eperqy - _ .
‘Hean daily 1ntake over the 7- day perlod was 1246 kcal
and fanged froa 878 to 1677 kcal (table S).‘Bhen expressed
on the ba51s of Day 1 body we1ght, dally lntake ranged fronm
11.3 to 23.9 kcal/kg, Hlth a lean of 19 5 kcal/kg (table 5),
In teras of estilated tat free mass, mean daily 1ntake was
 30.5 kcal/kg, ranging from 17.7 to 37.8 kcal/kg (table 5).
bSnbject 06,juho had the'greafest energf.inteke-—1677 |
kcal--vas also the heav1est subject~-86 7 kg. however, her
cqnsulptlon, when expressed as 19.3 kcal/kg Day 1 body
uelght and 33. 0 kcal/kg fat-free nass, was very close to the
group ‘means. | ..
Thejleed daily‘intake:fer paYS;i to 3 vas Calcdlatedig
and found to be 1209 kcal. This was compared with the 7-day
sean ef‘12“6 kcal (teble 5). TheseﬂieVels uere sililar,\és
. results of an31151s of varlance ylelded no signlflcant f--
'dlfference betveen the ‘means for the 7-day data and the _:;

-

3-day data (P>0. 05). R R

Intake of Other Nutgjents )
As liqﬁt be expected Cim vieu of the low energy

(

nconsulption, adegquate levels of all essentlal nntrlents vere
‘not achie;ed. Mean calclua 1ntake uas less than 600 lg/day,
‘c0lpared with the Canadxan Dietary Standard (12)
reconlendatlon of 700 lg/day for vomen aged 65 and over.

Thiallne intake also was sub-optilal. Seven women took



TABLE 5: 7-day Energy Intake; Intake. Intake per kg. Body .
feight and per kg Fat- free uaSS°'and 3- day Intake of C

: Strathcona Place #oamen

SUBJECTS o 7 INTAKE S
: . © 7-DAY ~ /KG /KG 3~DAY
= | BODY WEIGHT FAT-PREE MASS

kcal =~ kcal - kcal  kcal,

01 1269t348* 20,7 19.2 1037

02 1155£370° 8.2 26.9 . 1038

03 19844520 21.8 38.1 1578

04 878t206 . - 11.3  _ 17.7 1113

05 12631383 ) 36.3-‘ 28,4 1326

06 - 1677¥228A 19.3 . 3.0 1699

07 - 1055:218  19.9 29.5 o 1036
08-  1160:185 2.8 32.9 3%§ 1112
09 1058+257 . éo,d‘ 3306 972
10 1562#327 21.1 34.0 1531
11 11464260 : 23.9 ; '3§;o oS

12 11964348 , 19.2 28.6 fﬁ 903

13 1353£282 C1e.0 . 29.2 1220

14 12531087 ,1 19.4 ‘31.5; 1202
15 1221£159 21,7 37.8 1281

| AT
MEAR - 1246 19.5  30.6 1209
SD  $202 £2.9  $5.0 1236
*MeantSh” ‘
. :
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vltanin supplelents on a regular basis: two snbjects took a
S
v v1taqé? E prepar t;pn,.tuo subjects took a B—conplex tablet

7 4\\\~ <

uith added v;ta-1n C and three snbjects were . usxng a

lultlev1tal1n preparat;onijtet all subjects, except sub)ect‘

07, believed theyfggggg*

;QSuning nutrrtlonally well-balanced
. A RS B

diets. C ; 'f=»5gab‘,

The use of‘t;tanln preparations ;as not judlelous. In»lp
‘ ¢

nunber of cases, supplelents vere taken by subjects already-«
- '
‘receiving generous intakes Of~71tallus fron ﬁood, and not by

Ly

thOSe”vonenvwith the poorest diets. For exanﬁikf-one'subject -

took a 71tan1n o tablet and a lultl-v1tanxn preparatlon

conta1n1ng*v1ta-1n C, while the 71tahln C. furnlshed by - her
A -4 ..C
daily diet .vas already in excess - of the reconlended 1ntake.

.

;ulnkler (90), in her study of the urban elderly,_found that ‘..

A

the lajorlty of respondents believed. they had a. greater need

) for vitamin supplenents than younger people, even "if they

' . were consuaing nutritious diets. This might help to explaln

‘the non-discriminative use of_vitamin preparations by -
Strathcona Place wvomen. ":;r s

S

Congariéon gi Intake Data with gesg;ts#fggggvﬁl Others

The results of analysis of variance comparing the mean

7-day energf'lntake from the present study--1246 kcal-—vitn
that for Alberta women studied in the Nutritiom Canada

survey--1421 kcal-~-showved no significant difference net-een
the two gronps (P>0 05) (table 6); thue, the intakesbof the

tvo grqups vere Sllllar. In Britaim, Durminm et al. (15)



h 1ABI.E 6: Co.parlson of Anthro
- . Emergy Intake of Strathcona Place Women (N=15) and Alberta

Somen Studied by Nutritionm Canada (N= 55)

s1

pometric ueasurenents and

P TP

e STRATHCORA ALBERTA. J
e ‘ PLACE . - RATIO PROBABILITY
AGE (yrs) ' 1316% 7014 4.109° - 0.0466
(65-84) xx (65-84)
WEIGHT (kgq) 64.6411.1 67.9£13.8  0.714 '0.4011
(47.9-86.7)  (43.9-101.8)
HEIGHT (cm) -155.747.2 155.3$6.8, 0.052  0.8199
(139.0-167.0) (139.4-171.8)
_UPPER ARN 125.9$8.1 22*?%?'"' 2.9248 - 0.0918
'SKINFOLD (mm)  (9.5-39.5) (7.0-38.0) ]
-PONDERAEL 11.8+0.8 11.6$1.0. 0.561 0.4564
INDEX (10.8-13.2) (9.1-13. 4)
ENERGY 1286£202 14212553 1.837 0.2347
_INTAKE (kcal) (878-1677) (625-b018)
*MeantSD
**Range /
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btained a nean‘of'1893%kca{)rcr energy intake using-a,7—day
leighiag techniqng; houever, their subjects had ajleaﬂ-age
)f‘66 years:vihlch uas less than the mean age of 73 years
‘or snbjects in the present study..Reld and Miles (6) found
\ mean intake of 1593 kcallfor subjects aged. 65 and_over_;n
>ntario. Lelchter et al. (7),.in vancouver; reported intakes-

»f 1449 and 1108 kcal, for single women wlth a mean age of y
~ LY ".
T4 years, and uarr1ed Women, Hlth a mean age of 69 years, ‘ !

cespectlvely..Data fron albulatory vomen over age 61 years
residing in U.S. pursing homes were very sil11ar—-1258-1388

kcal (16-18).

Belationship of Agqe with Energy Intake . »

| Table 7 reports the Pearson ;?rrelatlon coefficients
for age with three energy intake varlables. In the present‘~
study, as age increaSed, enerqgy intakewdecreased, although
the.correlation was‘not sigdifiéant. Tﬁis hegative‘ -
correlatlon betvween age and energy intake supports the
findings of several other researchers (21-25). uacleod et
a1.v(2n) noted that the negatxve cornelatron between age and -
energy intake was eliminated vhen 1ntake vas expressed in
teras of body wveight or fat-free mass. This also occurred in

the present stndy. hence, it ‘would appear that age, per se,

does not dictate a decrease in energy 1ntake.

’ va;ga;; p of the 7-da1 Heighed Record Nethod ‘ .

Several subjects expressed some 1n1t1al dlfflculty in



 TABLE 7: Péafsoh Correlation Coefficieijfs for 'Ag'é/,v'ith
Energy for;-st_rathconva Place Women (N=15)"

AGE

ENERGY INTAKE =~ ~ ~ -0.3508
N o (0t 0ays
ENERGY INTAKE/KG BODY WEIGHT . #0.18842
B - o . (0.256)
.'EHERGY’INTIKE/KG_P!T-FRBB HASS . 4+0.2372
‘ - T - - (0.197)

. ‘ : & A
ENERGY EXPENDITURE | -0.5573

k]

‘*Level of proﬁability

° -




B interpretiug theuscale"on the'dieretic balahceabhoweuef;jt

fanillarlty n1th the technique over the seven days

*

»ﬁfac111tated the recordlng procednre. Accuracy obtalned Uas»v

*

- felt to be very hlgh, although 1t Was, achleved at the

: ﬂexpense of convenlence. Subjects fonnd the velghlng of

1nd1v1dua1 1tels, such as separate verghlngs of butter, jal
'and bread for a slxce of toast to be a tedlous chore.v‘

Several vonen conplalned that hot foods becale cold hefore

~ they had conpleted velghlng all neal 1tels, even though the’

eplastlc contalners provxded enabled partlcxpants to uelgh a
number of’ foods on the sane dlsh at one tlle. As the veek .
progressed, hovevef, fallllarxty with the technxgue
gfac111tated lore rapid. neasurelent. The speed of data
iirecordlng also vas 1ncreased by u51ng pre-typed sheets
v

(appendix, table Q). ' u;

Subjects vere. glgenaSIall cards on wvwhich to record a -

'descrlptlon of the foo and an estxlatlon of the anount .
eaten uhen they ate anay fron ~their apartment. sultes. Curtis
‘and Bradfield (73) had previously used this method vith \
success. This p@ gg%re encouraged sub jects to follou their
usual eating pattern. and heLped to ensure a’ conplete record
of food consulptlog.,SOle d1ff1cnlty vas experlenced by
research staff %nwconverting subject descrxptlons of 1ntake
to velght egnivalents for calculatron purposes. Alounts

found in Staﬁdard recipes in household cookbooks asslsted 1n

'ﬂthe conversion.

Preguent‘visits by staff, to ensare accnracy of data

e



'collectlon and contxnued enthn51asn of volunteers, have been'jf;'

T

‘deened necessary hy others to the success of the velghed
food nethdh (67 73 91~23}111n the present study,cdally
'v1sits did not aluays seen necessary, although IJSt snhjectso_ff
uere v151ted ‘on a dally bas1s. After one snbject becale
fallilar Ulth the procedures dnrlng the 1n1tlal days, she
suggested that the tesearch ‘Staff not return until Day 8._'”‘.'5'¢
*She was v151ted only twice daring the 7—day perlod, yet her
data proved to -be the'nost conplete and uere judged to be ‘
the nost re11ab1e of all shbjects, since all food items
‘consuled over the seveq days-h;d been velghed JFor, the
h ma jority of snbjects, frequent 71s1ts not only reinforcedﬁ |
ffand 1nst111ed confldence in the subjects, ‘but also prgvxded
an opportnnlty for researchers to develop rapport with the
‘subjects. Thls Has particnlarly benef1c1al 1n collectlng
subjeCtlve*data. 'éh ® fﬁ,u | .
Durnln and Brockway (93) maintain that Seven days is .

the Ilnllal alount of ‘time regulred for obserVatlon ‘of
-‘energy balaqpe. Nevertheless, it vas felt by research staff .
| that 1nterest d1d decl1ne tovards the end of the 7-da1
.perlod -This observatlon also has heen reported by Gersovitz -'.

and co—workers (64) . Phe mean dally 1ntake for seven dajs

vas . 1246 kcal conpared uith the mpean intake of 1209 kcal
for the f1rst three days (table 5). This vas a- difference of T

}f,onlyoBl. Subjects indlcated a chanqe in the tlnes of food

'i[ cansumption on weekends° hence. selection of Consecntlve

Vf veekdays would seen approprzate if a 3-day record vas to be
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-

used. The large stamdard deviation noted within the
subjects? 7-déy.data (table 5) would suggest that selection
of a 1-day record would not be apptoptiate;for this group of

€lderly wonmen.

C. Physical ‘Activity

Enerqgy Expenditure Data and Comparison with Results Foand by

-

Others : -

Mean daily energy expenditure over the seven days wvas
2153 kcal, with a range of 1677 to 2843 kcal (table 8).
Calculéted on the bésisvof Day 1 body weight, déily  |
e;pehditﬂre ranged from 31.3 to.36.6 kcai/kg, vith a mean of
33.4 kcal/kg (table 8). When exbtessed in teras of‘estinated
fat-free nass: mean daily expenditure was 52.1 kcal/ kg,
ranging froam 46.9 to Se.j.kcal/kg {(table 8);,Bperqy
expenditure vas approxfﬁgtelyvlooo kcal greater than tpééﬁkhhw
basal metabolism of 1169 kcal calculated using the Kleiber
formula (85). Expenditure exceeded the calculated
maintenance requirenént of 1558 kcal by approximately 600
‘kcal (table 8).

The mean of 2153 kcal obtaimned for energy expenditure
ky Strathcona Place subijects déés not ;ary greatly from that
observed elseuﬁere. In Britain, Durnin et al. (15) reported
a mean of 1987 kcal, in a free-living gtoup of elderly
UOlen; uhiie Sidney and Shephard (35) foﬁnd that expenditure

ranged from 2000-2050 kcal imn a group of elderly Canadian

NN SR
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TABLE 8: 7-day Emergy Expenditure: Expenditure, Expenditure

per kg Body Weight and per kg Fat-free Mass; Estimated Basal
Metabolism and Estimated Maintenance Requirement of o
Strathcona Place Women - S . e K

SUBJECTS EXPERDITURE . | ClLCUthBDvESTIHATED

7-DAY /KG /KG . BASAL HMAINTENANCE

BODY WEIGHT FAT-FREE NASS HETABOLISH METABOLISH
kcal kcal kcal ‘kcal kcal
01 2229 36.4 51.3 1256 1674
02 2206 :Sa.a_ 51.5 1164 1551
03 2148 32.4 50,7 1245. 1659
04 2481 31.8 - 50.1 ”i271 ?' 1695

05 2654  35.3 51,3 C 1227 e

06 2883 32.8°  s6.0 W02 1869 -
07 1677 3.6 46.9 | 975 1300
08 1847 34.1 52.3 1088 1451
09 1720 32.5 S4.6 1038 1384
10 2315 31.3 . 50.4 1304 1739
11 1755  36.6 TR 999 1332
12 2033 32.6 48.6 1198 - 1598

13 2261 31.7 48.8 1234 - feas

'_1a 2224 38.5 55.9 1178 1571

15 1895 33.7 58.7 952 1269

MEAN 2153 33.4 -+ 52.1° - 1169 1558

SD £342 1.7 £3.2 +132 175
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vomen, who vere entering a pre- retltenent exerc1se progran.

The expendlture of elderly vomen 11v1ng in nursxng ho-es vasv~

cons1derably lover, 1566 kcal vhile senior uonen.llv;ng

alone expended 1723 kcal in winter (19). The latter etﬁdy“

also was condncﬁed in Br;taln. o | -
Table 7breports the Pearson correlationm coefficient for

age vith energy expenditure. The negative‘coefficient,

-0.5573 (P<0.05), indicates a decrease jin energy expenditure

with age. g@_,
Basal Metabolism apnd Energy Used for Majntenance

The mean basal metabolisa, calculated nsing the method
of Kleiber (85), vas 1169 kcal (table 8)—-on11 77 kcal less

thap the mean energy lntake- Basal letabOlISl was used to

estllate energy expended dnrxng sleep1ng. Busklrk (9“) notes

that energy expended durlng sleep varies with the depth of

~
i

sleep, sleeping environlent,:body movenents vhl;e sleeping,
both quantity and type of food eaien érior to sleeping, and
the intensity of physical eetiviéy'undertaken during the
day. Dq;nin and Passeore (62); however, contend that the
energy expended throughout the entire sleeping period can be
reflected accurately by the seasuresent of basal metabolisea.
Since basal metabolisn vas used to estllate sleeping
expendi ture, further 1nvestxqat10n.of the valldity of this
sethod vas deemed necessary. To check the valid1ty, the-

basal eetabolic rate was measured in three subjects who

participated in the study. The three voasen vhose intake ﬂeta
: %



59

vere deeled most reliable ie;e beougﬁt'to the laboratoty for
a measuresent of basal letabeliSI. Instructions vere glvenv“
to the vonen to be in the fastlng s%ate and to undertake no
'Strenuous activity beforelﬁfaving the residenee at 8:30 A.nN.
Eefore'beginning toAneasute the besal metaboliss, subjects
were placed in the frone position and iere'enconraged to
relax for approxlnately ten to flfteen nlnutes. A louthpaece
was then inserted and the nose clanped. Resp;red‘gases vere
collected and the basal metabolic rate leasuredﬂusinﬁfa ‘
Eecklan uetaboiic Measurement Carté, Approximately twenty to
thirty minutes were required to achieve values reflecting a
steady state. Resting basal energy expenditure Haé
calculated from the respiratory.quotient, using tJ; Lusk
values repoffed byﬂﬂatheus and Fox (95).

Calculations for subject 03 indicated am actual basal
retabolism of 970 kcal/day versus a calculated besai
metabolisms of 1245 kcal/day using the Kleiber formula (85) -
For subject 06, acthai measuresent vas 1704 kcal/day end t he
ealcnlatea basal was 1402 kcel/day; Subject 08, who later
revealed she had not been in the fasting state, had an
actual value of 1190 kcal/day, vhich more closely
approximated the calculated value of 1088 kcal/day. Because
of the lack of agreement between calculated and actual
values, no conclusion as to the validity of the ealculaﬁed

figures can be drawn. The méans of the calculated and actual

values for these three subjects can be misleading, for they

—_— - e -

¢Beckman Instruaments, Illinois
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\iere similar--1245 aud 1288 kcal,‘respectively.
~ The energy cost of varicus activi ties reported by
Passnoﬁe and Durnin (82-84) are expressed as basal.
letabollsl, plus the energy c:ft of the spec1f1c task.
'therature flgures are available on the energy cost of tasks.
excluding the basal letabollsl (96), and calculations using
this method vere carried out for several women in the
present study. Conparlson of these results vith the results
:Tusing the‘values tepprted by Passaore and Durnin (82—8“)
shqsed no siguificant difference (P>0.05); therefore,
Passmore -and Durpnin's tehles vere used throuqhout this study
because they’cite a much wider variety of tasks umndertaken
by housevlves than the avallable flgures vhich exclude the
basal factor.
The Klelber foramula for calculatlng basal netabollsl

(85) 1is based upon body we1qht v1th correction factors for
actual age and actual stature (appendlx, table 11), thus |
acconntlng for the effect of age On basal metabolism. The
maintenamce energy requirelent-was calCulated as four-thirds
the basal value (;ppendix, table 11), and again, the effect
of age,is considered. The mean estimated basai reuui:elent
vas 1558 kcal,'approxiuately 400 kcal greater than tue basal

value of 1169 kcal (table 8).

Actiyity Patterns -
Table 9 summarizes the distribution of time among the

five activity categories. Activities .in categories 1 and 2

. \



fcould be described as sedentary,}and included such ite:s\;s\\\\ ‘fs;
sleeplng, Slttlng, Batchlng tele7151on, knlttlng, eating and

playlng cards.,Subjects spent a lean of 1120 minutes, or the

"greatest portlon -af their tine 1n activ1t1es class1f1ed'as

T and 2. nght to -oderate act1v1t1es, ‘such as personal

nece551t1es, typing, -eal preparatlon, sveep1nq the floor

’ e \ :
and. washlng snall clothes by hand (categorles 3 and 8),

accounted for 233 lindtes of the day. A lein of 87 linutes
:“vere devoted to ualking and other pore strenuous actlvitles
(category 5).’Ind1vidua1 data are shown in table 10.

The appgrtionnent of time (table_9) vas conparable to
that noted bijurnin and associates ({5) and Sidney and
Shephard (37) (tables 2 3). In partlcular, the 288 minutes
1nvolved in the most energy~1ntens1ve categories, § and 5,
vere very similar to the 282'.1nutes devoted to active
veekday ‘pursuits observed by Sidney and Suephard (37).

.COIparison of the usual expenditure patterns, provided
'by guestlonnalre, with the 7- -day expendlture data did not
1ndicate any major dissimilarities. Six women reported that
\ thelr act1v1t1es vere restrlcted hy a chronlc physicjal
condltlon-:two with arthtitis, t'o vith heart problens, and
tvo with hip abnor-alltxes._yet Rost of the fifteen |
subjects indlcated that they vere active iudividuals for
.their age. While four wvomen adlitted to being more active
51ncevnov1ng into Strathcona Place, the lajor1ty of subjects

did not indicate an increased level of activity; hovever,

they noted a reduction in bhousework and strenuous activities
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‘1ABLﬁ 9:?Sni-atj of Activity Distribution by Strathcona
Place Women (N=15) ‘ S :

a

ACTIVITY LEVEL DESCRIPTION OF EXANPLES o TINE

. kcal/kg/min , min
1. <0.019‘ ' sleeping, lying'ddvn - , S39iu9f
2. 0.019-0.029 sitting - eating, sewing, T.V., © 581#45

' : standing quietly - o
3. 0.030-0.039 typing, sweeping floor, stirring, = 32432
personal necessities >10 ain
4. 0.040-0.049 meal preparation, hand-washing, 201:45
‘ personal necessities‘§10‘lin | '

5. 20.050 -walking, kneading dough, mopping 8724
- N stair-climbing, bed-stripping ‘

TOTAL | - 1,840
*NeantSD o

e



TABLE 10: Distribution of Time Among 5 Act1v1ty Levels by “
Strathcona Place Uo-eq

SUBJECTS = T CATEGORY
o 2 3 4 5

min  min ain min . min

01 | 453 601 18 265-1 103
02 | 546 - 536 10 211 136
03 617 . 543 15 165 100
08 . 570 552 47 212 58
05 " 503 572 4 - 245 116
06 1535 591 . .25 210 80
07 581 596 17 179 67
08 596 501 81 \25% 56
09 578 s85 11 206 60
10 589 590 0 182 79
11 478 . 574 is 257 83
12 501 690 © 65 101 84
13 -1 LI 632 2 141 121,
14 510 545 11 182 93
15 488 606 27 252 66
- _ — = _—

BEAN 539 581 . 32 201 87,

SD +839 448 v 32 +45 124
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concomitant with an 1ncreased part1c1pation in recreational
activ1t1es. The prograls at the adjacent city recreation
centre attracted many of'the individuals in the residence.
In addition, the eating fac111ty at the centre eaployed the
volunteer services of a number of the subjects for at least
one morning per vweek.

Neare$t access to the public tfansportationvsysten vas
approximately one block fronm the,tesidence. While aVSlell. '
gtpcery store vas aveilable one biock from Strathcona Place,
the closest major grocery cutlet was about seveh blocks
away.‘Hovever, many snbjects reported that they took the baus
to the‘dovntovn area fot grocery shopping, eince a
,sueerlartet there provided‘free delivery service. _
zfeiplelentary city tu? passes enab led tenahts to- use the
putlic transportatiod free of charge at non-peak hours.

Subjects indicated that they usually did much less
walking in winter than in summer. The study was conducted
during the autumn seasoqiand ‘there vas a cOneiderable
diffetence between the.veather at the ontéet and,that at the
end of the study-—the vars days of October giving vay to a
nunber of rather uintry days in Deceaher. Yet, there vere no
icy conditions vhich wvould have prevented subjects froa
freely n?ving about and walking outside; thus, activity of
subjects should aot have been curtailed by any edviron-ental
‘factors which differed froam the beginning to the end of the
study;

During winter, some subjects attempted to compensate
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.]for restricted outdoor act1v1ty by increased act1v1ty ‘within
the bnlldlng. Several women noted that the U-shaped de51gn
- of the buildlng afforded an opportnnltyvfor more walklnq
than if the residence had been constructed in the more usual
rectangular fashlon. Several sub]ects reported that they
exerc1sed by climbing one flight of stairs, walking the full
lenéth of the building, clismbing another.f1ight, again
wvalking the length of the corridar, and’se or, unrii they
reached the top. Houever, wvhile stairvells weTre larée and
steps very shal;gv in depth there ¥as DO access by stalrs
from the second floor to the lobby on the fxrst floor' thus,
~even those 1nd1v160a15'v1sh1ng to use the staxrs wvere forced
to use the elevator to move froa the first:rO‘the §écond
floor;_'m- | -

of the hctivity Diary Hethod

——

Evaluatjon

The use of a liaiature tape‘recorder for recording
activities .in the pre;ent study'is ap innovative ptobednre.
The technique appeared to be easy and convenient, and was
"thonght to prov1de a more acCuratefaccoﬁar,Of~activity
_conpared vlth the urxtten record~ hose ver, sabjects did not
conpletely agree v1th thzs evaluation. !any snhjects vere
not familiar v1th the eguxplent and initially felt

unconfortable regardlng its use., Subjects who used the

equipment had no difficulty in operating the recorder, and

several Subjects'iere most enthusiastic. Only two women vere

" reluctant to use it and requested that they be allowed to

4

e,
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1

-fifé their activities instead. hncther voman vrote all
~activities as they oécurred,wthen lade.one tape entry for‘
the entire.daxf

The digital watch allowed the subjects to record.the
‘time easxly, 51nceﬁprec1se tlne vas visible at just a glance ;
at the uatch thus acﬁiev1ng greater accnracy than with a-
convent1onal vatch Uhxle ‘the prec1sioﬁ of the time record "
was generally good for activ;tles perforled within thexr
suites, subjects tended to be more casual regardlng the
neasnrelent of tlle avay fron thelr SﬂlteS’ thus, likely
1ntroduc1ng a larger error when subjects were awvay from the
residence, Although subjects vere encouraged to be‘nore
specific about recording time, there is a 11l1t to the

' : »

demands which researchers can place upcn volunteer

individuals. | o S

D; Body Composition

Anthroposetric Measuremeats BN -
~ Ponderal index, calculated ae height'inVincﬁes divided
by the ‘cabe root of the Day 1 body ‘weight in pounds, ranged
fronm 10 8 to 13.2 u1th a ‘mean of 11.8 (table 11). Hutritlon
. Canada (3) identified 1ndividnals vith a ponderal imndex of
11.6 to 12.5‘to be at moderate risk, anmd those vith a
éonderal index of f11-65to be at high risk; thus, subjects

in this study were at moderate risk with respect to obesity. -

Values for the left upper ara stinfold.thickness,ranged from



!ABLBT11£,Pohderalslndex, Upper Aram Skinfold Thickness,
Percentage Body Pat, and Fat-free HNass of Strathcona Place
Homen » R : I ‘ :

SUBJECTS  PONDERAL . UBPER ARN _ BODY PAT-PREE
. » INDEX = SKINFOLD  FAT - BODY NASS
i BR . $ }.i;  k§
01 12.8 21.5 30.7° 435
02 12.0 28,7 . 33.7 82,9
03 12.0  30.8 35.6 42,3
04 10.8 ‘ﬂfi;j39?5 | 3626 50.0.--
05 10.8 389  33.8 s
06 1.0 2607 w17 s0.8 .
07 201 5\'22.0 33 3s.8
08 12,2 2100 3.7 35,3
09 S '12.8 . 180 38,5 315
10 1.9 25,0 3.5  u5.9
11 13.2 9.0 3.8 31.8
M2 . 2.8 2000 32.3 _/ 418
13 1 3.3 3u.8 6.4
18 " 11.8 . 26,0 37.8 - 39.8
15 1.0 33.3 a8 . 32.3
L . . .
HEAN 11.8 25.9  35.9 815
SD 0.8 8.1 ' ‘3.6 $+6.8
. 'y




9.0 to 39.5 --,‘ with a mean of 25. 9 ma (table 11) . These
values are difflcult to 1nterpret as few studies have
reported upper arn sklnfold leasurenents of elderly women;
hence, normative data have not been estahlrshed for o
'predlcting the degree of ohe51ty fron such leasurenents of
thlS age gr0up. |
Percentagevnody fat vas. calculated fron the abdonlnal
skinfold, abdonxnalucirculference, and bldelt01d-d1aneter,_~
according to the regre551on equatlon of !oung (77) and the
formula of Rathhun and Pace (60). Percentage body fat ranged
from 30 7% to 82 85, u1th a nean of 35. 91 (table 11). Hean
fat free lass vas calculated on the basis of. Day 8 body
weightvgeasurelents, and vas ul.Q kg, with a range of 31;5
to 51.7'ig-(table 11). Agais, normative data have not been
‘established for the comversion of either of these'
leasurelents to the degree of obesity in elderly Honen.-
Consolazlo et al. (97) cautioned that all

anthroponetric measurements should be nade_early in the
‘lorning upon rlslng, so that the effect-of variation in tne
state of«hydratlon could. be uinllxzed. The fact‘that
neasurelents of strathcona Place uonen were carried out at

e /_,

mid-morning perhaps'overestllateduthe readings.

L}

A Y
.__9£§.§_£Q!z§_1_1 ‘

Table 12 sullarizes the relatlonship along several
e
anthroponetri variables, as to their effectiveness in

predicting the degree of obesity in the Stkathcona Place

~ S
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 IABLE 122 Pearson Correlat1on Coeff1c1ents for Varlous
,lnthropo-et:ic Varxables for Strathcona Place lonen (8= 15)

e -

. ‘9

. % BODY FAT- ['

;j~u'ppn ns SKINFOLD

. < BODY WEIGHT (Day 1)

PONDERAL INDEX

UPPER ARM SKINPOLD

+0.2898

{0.188) * - .

-0.4311
(0.054)

© +0.2898

(0. 185)

+0.6749

(0. 003)

—0 9001
(0.001)

 $Level of probability

=

e

T
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© .

e



N Q(‘r

'thlckness. The lack of p051tive correlation vith body uelght

70

subjects. Percentage body fat did not correlate well vith

~any of the other measurements uhich'iight be‘indicative of

;ffatness——body velght ponderal index- or upper arl sklnfold

was not surprlslng, as velght per se, does not provide an

1nd1cat1on of body co-p081t10n. There was a negatlve

J

correlation betveen percentage body fat and ponderal index,

indicating that the larger the percentage body fat, the

greater the rtisk of obesity; houever, the correlatlon was

not significant. Womersley andeurnln (98) also found

pdmderal index to be a poor index of obesity, in females

aged 17-72 years. The percentage body fat llght have been’ N

expected to correLate vell with upper arms sklnfold because

"both these measure. atteapt to assess the amount of body fat;

houé%er, a signifiéant, positive correlation was not,
observed.

Among Stretﬁcona Place~vonen; upper aram skinfold
th1ckness cbrrelated p081t17e1y (T(O .01) with body veight

{table 12). In addition, there was a very strong negatlve

| correlation between upper ara sk1nfold apd ponderal

'iﬁdex;rcorrelétion'coeffieient of -0.9001 (P<0. 001)——(tab1e’

»

;12), indicating that a large upper arl skinfold thickness

vas assoc1ated with a h1gh risk of obes1ty. In the present

study, sklnfold leasnrelents of the upper aras vere performed

A
! \ t

so that data conld be correlated vith data obtained by
!utrition Camada; however, Young (77) observed that

percentage body fat among elderly vo-en was predicted sore

Y



r o7
'accurately by stinfold measurements of the‘thotacic region,
than thcse of the ektre-ities. Uppet ara skinfold may not be
.an appropriate measarement for prediction of body fat in
older vomen. Among females, skinfold thickness mea surements
prov1de a better 1nd1cat10n of body fatness than other
anthroponetrlc leasurelents {52); yet, the decllne in
sklnfold conpre551b111ty with age lay affect tae valldlty of
sklnfold measurepents in predictlng body fat (53). On the

ha51s of the mean ponderal 1ndex of 11.8, Strathcona Place

subjects would be classified as loderately obese.

Comparison of Anthropometric Measuyrement Results with Other

Data

The -ean.body weight measured on Day i vas 64.6 kg, aad_f;
vas similar to that obtalned for Alberta vamen studled Lns
the Nutrition Canada survey--67 9 kg. Anal}s15 of variance’
-revealed no 51gn1f1cant dlfference betueen the two groups i
'(P>0.05) (table»s).‘In additlon, the mean ponderal index of
11.8 was statistically 51lilar to. the mean of 11.6 reported
by Huxrltlon Canada for nlherta vwomen (P>0. 05) (table 6) .

The mean skinfold aeasurenent of the upper left arm was

25 9 ll, slightly hl'her than the nean of 22. 6 ll ohtained
for Alberta vomen studled by Nutrition Canada. rhete was no
| s1gn1f1cant dlfference betreen the tvo gronps regatding the
.upper atl sklnfold measuresent (P>0 05) (table 6)

hean petcentage body fat in. the present study vas-'

.35. 9!, and uas lover than ‘that reported by !onng (59), lho
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found 4y.6% bodj fat in her elderly subijects., The mean age-‘
ofithe vomen in her study uas'lover,'ﬁu.svyears; co-pared
with 73 years- thus, the older subjects. in the present study
might be expected to have a higher percentage, .since
fat-free mass declines uith age. ,
. Heasurelent of total body pOt&SSlul yielded body fat
estimates of L, 7! and 49% in two different studies {41,06).
These results are con51derably higher than the mean of-35.9$
found in the present study.‘Data fron research e-ploying
total body uater deterlinations to neasnre percentage hody
fat are more conparahle uith‘resnlts Of'thetpresent study.
(Edellan et al. (56) reported a mean of 36 51, vhereas, hune .
and ieyers (57) reported 32! body fat, conpared Hith 35.9%
'anong Strathcona Place vomen. Resnlts obtained u51ng the
achelical dilution principle Ulth subjects aged 62-68 years
(58) vere similar to data in the present study: 37.5% and
35. 91, respectively. It uould appear that the ch01ce of
technigue exerts an 1nfluence apon the results obtalned and

aust therefore be given consideration vhen interpreting

resulté and establishing norlative data. \

'Bva;gagion gﬁdgg;htbggletric‘HQQSuge!ggts in Predicting>Bod12

‘The difficulty in. obtaining reprodnCible results has

-

.

vbeen Cited as a lajor disadvantage involved vith

anthroponetric leasurenents (78). In this study, an atte-pt

to lininize error eas lade,by nsing trained.individuals to
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perforl all leasurelents,‘and by USLDg the two-handed plnch
“technxque for. sk1nfold leasurelents as suggested by Dalon
- {76) . The sklnfold technlque has the advantage of ease of
use by the researcher and a llnllﬂl of 1nconven1ence for the
subject.yrhese features are espec1a11y 1-portant vhen -
studying older subjects,‘aS'subjects may find it difficult
to travel to a relote4site,bsuCh as avlaboratory, for
ieasuring; thus, measurements luStehe taken_at the plhce of
'residence. |

Although skinfoldvneasurenents of the'npper‘erl are
more convenlently done than ueasnrelents at other sites,’
pYoung (77) observed that sklnfold neasurelents of the

thoracic reglon actuj“ P 'Lct ed percentaqe body fat nore

3

accurately than leag*renents of the extrel1t1es.

Body density or spec1f1c qravxty lay be estllated fron
skihfold leasurelents by use of lultlple reqression |
 equat1ons. This lethod of estllatxon is both - practlcal and o
convenxent (99). !oung (77) proposed a regtess1on equatxon
to predlct spec1£1c grav1ty that 1ncorporated the »
neasurenents of abdonxnal skxnfold, abdonlnal circd;ferenCe
and bidelt01d dialeter (appendix, table 1u). She conszdered '
this equation to- be the lost predictlve of the three she
deveyéped for use. u1th elderly to.en. To convert specxfic
gravity to percentage body fat Yonng nsed the Rathhun—Pace

eqnation (60). hovever,vnathbun and Pace gave no indication

of envxronnental telperature vhen they reported hunan

specific grav;ty. thus, the:r forlnla has heen challenged.
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‘Equations proposed by Keys and’ Brozek (lOd),.Sirii(EZ) and
otﬁers~(101 102) are “hore, videly recognized. Ihey ‘use bddj’
'1denSity, rather than. spec1f1c grav1ty, for convers1on to -
"percentage body fat, since envlronlental telperature is
controlled. In thlS study, the nultiple regre551on eqnation
,developed by Young (77} uas nsed, as no other research gronp
has proposed a regreSSion eguation exclusrvely for use by
senior vonen. Since !oung elployed the Bathbun—Pace forlnla
for conver51on to percentage bohy fat, .the discretionary
selection of ano;her'forlula would not be justified thus, )
this for-ula vas used*in the present study.

Yonng's equation proved to be a. convenient and
acceptable technique for estlnatlng body fat.,ihile the
- dearth of normative data prevents the direct translation of |

percentage body fat to - degree of ObeSLt], data ?n body

',fatness Hlll help to establish nor ms for elderly vonen.

Bnergy Balnnce
‘Mean energy 1ntake ‘and expenditure of the Strathcona
“lace'snbjects uere 1246 kcal "and 2153 kcal, respectively.
Hean energy balance was predicted hy subtracting the lean
.total 7-day 1ntake fnon the Iean total 7-day expenditnre and
'id1V1d1ng by the energy egnivalent of 7700 kcal far one kg of
‘body fat. The result vas a predicted mean loss of O. 8 kg of “
body fat, in contrast to an actnal gain in hody veight over

the seven days of . 0. 2 kg (table l). This discrepancy of HZS

L



in favour 6f‘energy'ernenditnrevoier intake ¥as not
refieeted'in‘fhe assessnent of neight Changes‘described‘by |
 subjects in the questlonnalre. | .
Use of dluretic nedlcatlon can eause larqe flnctnatlons
in body velght,'as fluid is lost or retalned in response to
. the drug. Although tvo s3bjects ﬁere‘taking dinretics,*in
beth eases,‘ihey adniniStered the drugs at the same tines,
relatlve to the tiles of measurement of body ’eight at’ the
heg1nning aaa end of the stndy period. Large differences,/
hovever, vere noted between the actnal change and the
predlcted change in body vexght for these snbjects. Snbject
ou had a predzeted.change of -1.46 kg, but an actggl chanqe
of +0. ZrJg; She was nnéiaileble for body weight neasurelent

on Day 8, and her velght ‘was obta1ned flve days later. Tie
'eunav01dab1e ‘delay in perforllng her’seeond body weight
”neasurelent conld have heen an et1ologlca1 factor in the
dlfference observed 1n her data. The predxcted uelght change
for subject 10 vas -0. 68~ kg. her actnal change was +1. 95 kg.~
Durnin et al-»(15) and_Salvosa et al. (19) also ”
reporred energy;expenditnres vhich exceeded intake;-honever,
the dxfferences vere nnér less—-n 71 and 6.9%, respectlvely,

co-paned with uzx in the present study. the mean percenta

 §061,fat-of 35 9% for snhjects in the Present stndfﬁboes ngp.

indicate extrene thinness ihlch light be expected 1f

fsnbjeCtsvvere con51stently 9nder—eat1nq and over—expending._,~
'The large dlfference betl en energy 1ntake and 4 o
) ) A

expendltnre conld be explaxned, £ snbjects did not record

»



all food eateh;‘This see-s;ublikelj,.sdnCe their food
‘ 1_§attetns,uere logicai and;epbeared-torbe complete. They
'iseeied to bhderstabd bei to use the dietetic baiance, and
the lajorlty of subjects felt tbat they had acbxeved |
prof1c1ency in 1ts nse. The nean lntake of 12n6 kcal/day
. consumed by subjects in tbis stady vas s1|11ar to the 1421
kcal/da;breported for the 55 Alberta snbjects assessed 1n
. /§>e ihtritieb'éanada survey; tbus,_their intabe appeared;to
be‘represebtatiie of intakes of elderly women of siliiar'
‘age.‘. | |
Snbjects may not have recoided all ectiv#ties or laj
dot have described theb as accupately as’possible. Several
Women ;ere not ntbusiastic,about'usinq the tape'becorder.
Participants/%tated»tbat it ves difficdit-tc tecord'all
act1v1ties' thns, they may only have recorded nore najor
Shlfts 1n act1v1ty and not short perlods of time vhen tbey
_uere less active. They lay bave been more sedentary than the
results 1ndicate. From tbeit actirity :ecords, leny subjects-
seened:tollead very7busy lives: howeief, qnite'possdbiy the
ibtensity“cfdactivitg-nbdertaken wasv:educed;dcelcuiaiions
"of energy expendibﬁie'ie;e.bésed en values from the
literature. Since"date ob.eidetiy uonébiiS»ioefully
Pdeflc1ent, lany of these values vere obtalned fron studies
\ ) of younget fenales and feuer tban ten subjects per study.i
.esince fat-ftee lass decllnes uitb age, the energy expended

in varions tasks lay have been overestilated.

The tables nsed to calcnlate actlvity (82-8#) 1nclnded
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'basal netabollsl as well as activlty,.and thxs could have

1ntroduced an additional error. Ihen eneggy expendlture‘;as
'v calculated uslng fxgures Ihich*exclused;the basal_facto§“
- (96) , no'cens;stent che*ge vas evident.‘As fiqutes excludinq
basal are“available.for eniy a fev activities undertaken by
oider'qonen, sany activities had‘tb“Be calculated using
expenditere.datg_extrapolated‘frelvethet”acti;ities. This

’ A

lethqd vas thouqtt to introdnce.en.evehflarger error, and
wvas pot used.. ) ‘ _ - ;‘ ' K\\ |

| Aidnq the voeen studied at Strdthcqge Place; thete eas
a,yery.positive feeling tbierds their livinq>acconlodation.
Althougt‘so-e found thelsnitestconfiging, facilities such as
;the uhirlpool, exercise bicyeles epd shufflehbards'provided |
the”opp0rtunitj for nany'types of activity;‘TheSe vere -
' 'gre&tly apéreciated and vell-used bf leny tenants. Subjects
seeled to be especxally actlve, desplte the fact that they
were living in small apartnent unlts. Ihey_used not only the
facilities within their own apartnent-conplex, but
rpartlcipated actlvely in the soc1a1 and recreat10nal
actxvities in the nearhy recreatxon centre._ﬂany subjects w
. estllated that t1-e fornerly spent doxng household tasks was
“nov spent 1n recreatlon. The atlosphere vlthxn Strathcona
Place and proxllity to the recreatlon centre see-ed to
'pronote phy81cal and e-otional 71ta11ty along tenants. If
_recreation facilxties had not been so teadlly avallable ‘and
subjects less well notivated to part1c1pate 1n recreatlonal

'activitzes, the elderly wbnen stndzed aight have = B



delonstrated_différént patté:ns of activity, and expended
a x ; . _ .
much less energy.
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suuuxn!'nin'rrcounnlnirxous

Bnergy balance das studled in a group of flfteen elderly
vomen 11v1ng in a ‘high-rise apartnent complex des1gned
for senlor c1tlzehs. Snbjects ‘had a mean age of 73
years,‘helght of 156 cm, and body welght of 65 kg. o \\\u
A veighed food record vas used to obtain data on - N |
nntrlent 1ntake. It was found to be a fea31ble method

for collecting lntake data fro- elderly voaen during

‘norlal daily routlnes. The lean 7 day daily energy

1ntake vas 1250 kcal, consxderably less than the

3“recolnendat10n of 1500 kcal for elderly Canadlan uo-en

' (12) . Low Lntakes of other- nntrlents, notably ca1c1ul,

also vere 1dent1f1ed. As etpected u1th a group conposed

- of volnnteer 1ndiv1duals, 1nterest and enthu51ast1c

cooperatlon decllned durlng the 1atter days of tke study

perlod therefore, data uere analyzed to 1nvest1gate

possible stat15t1cal sxlllarltles betveen 3-day and
CT1- day intake dataa No sxgniflcant dlfference vas found

'betueen lean daily 1ntake for the flrst three days uhen

g

"_c01pared uxth the entxre 7- day perlod thus, the 3-day
:,velghed food record uould appear to be feasxble, and

.perhaps the preferabie method for assess-ent of energy

intake. ls several subjects lnakhls stndy Lndlcated

fweekend'var1ation in food pptterns, three consecutxve “_ :

veekdays may be the nost approprlate for fnture dietary

'1nvestxgat10ns of elderly ublen.

) Snbjects recorded all 3ctlvit1es undertaken for seven

R

B}
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_familiarity iith equipment, or alloiing'enough

80

days concurrently with the intake data. Act1v1ty data
vere collected by use of a tape recorder, rather than
the more usual vrltten record. Act1v1ties undertaken by

the ‘'women were categorlzed accordlng to energy

. intensity.. Subjects spent a mean of 1120 minutes in ~

sedentary.pursnits. Iight to moderate actiiities

accounted for 230 minutes of the day;_vhilel90vninutes
‘were devoted to more strenuous tasks. The_nean 7;day ‘
daily energy expenditure was 2150lk¢a1, vhich exceeded
intake'by:02$;rl | - “

A tape recorder and dlgital vatch were used to collect.

_the actxvlty data. The la)orlty of uonen studied found

 that thls fnrnlshed an easy and convenlent teckurqne for

recording act111t1es. So-e subjects, hovever, were
reluctant to use a new plece of equlplent, and
con51derat10n nust be qlven to snch 1ndividuals.

Préyxdlng add}txonal,tlle for subjects_to achieve

-

_flexibllxty so- that subjects unulllxng to use- the

prescrlbed nethod could use a aodified procedure, should
xncrease accuracy of data collectlon. The researchers_

vere hopeful that ‘use of the tape recorder vonld

o 1ncrease accuracy; houe;\r, several other sources of

’

error renained Subjects collectlng activxty data over a'

g day perzod d1d not precisely record snall changes in.

%
actiylty. thus, the nore.-ajor and enerqy lnten51ve
\; - v
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expenditure may have been overestimated. Ia additiom,

81

errorbuas introduced vhen valaeé vere ertrapolafed fronm
‘the llterature and used to calculate the enerqy cost of
actlvxtles. Since table values were based on data 3
' obtaxned froa young adults, thls ‘error may have been
lagn;fxed further. _ -
5. A nplber'Of‘anﬁhroponetric.leasurenents vere perfcried'
“.to‘assess»hody conpositioa and deéree of obesity. There"
vas a mean increase in body ve1gh¢ of 0.2 kg over the
1- day perlod from 64.6 to 64. 8 kg. Mean upper arl
_ sklnfold thlckness was 25 9 mi. Ihe nean ponderal index
pﬁ 11 8-1nd1cated a'loderate rlsk of obe51ty. Percentage
body fat Bas- estllated 051ng a regresszon eqpatlonjz“
developed by !onng {(77) whlch elployed the neasurelents
=of adellnal sklnforh abdon1na1 c1rcn|ference and ‘
bidelt01d dlaleter. Resultsllndlcated a mean of 35 9% - \
body fat along Strathcona Place HOlen. Use of a -
regre551on egnatzon utillz1ng a nulber of anthroponetrlc
neasurelents,provzded a. relatively easy me thod for.
estllatxng percentage body fat Purther research 1s_V
needed to asse55~the valxdlty of regressxon equations‘
for predlcting percentage body fat. among elderly uoien.
'6{_ Conparison of the data frol the present study nxth the
ijﬁa oa llberta uo-en stndled by the Hutrrzlgp Canaﬁaf’ffff/d
~survey showed statistical sxlllarltxes betveen the two v
groupt 'wath respect to age, height, velght upper arlyv

'skinfold thlckness, ponderal index and energy 1ntake.
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Bhergy intake vas significantiy less than the calculated‘.
enérg, expenditure, and:subjectS'appeared to'be’bver?'

rather than under—ielght° thus,  the error in- deterlinlng

-energy balance would seel to resxde in the lethod used

to collect the expendxture data. Indlvidual calibratlon

of energy cost for-a)nnnber of act;yxtles could help to»

reduce this error.
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: TABLE 1
Newsletter Notlce
7277 E
5 ,:' )
- DID YOU xnbwﬁ o
5- that 80% of Canadlan uoien over age 65 are
overvelght? AT
“F,- that the average: Canadlan voman over age 65: .

only eats’ as much food as a. a year old =
about 1uoo calorles? : o S

iould yon llke to knov the reasons for these facts and
how you" conpare with the “average" Canadian woman ower j
~age 65?" We, in the Rome Econonlcs Paculty at’ thev“fv‘
unlver51ty -are; also 1nterested in‘“how- Bdnonton vonen

conpare‘vzth vonen 1n the rest of Canada.;-

SO, please joxn us for coffee and a dlscuss1on of thxs
top1c anytime between 1: 00 and '3:00 P.AM. ‘on the: afternoon
of Tuesday,. 0ctoher 17 or anytime. ‘between 10:00 A.M. .and
noon.on the, norn1ng of iednesday, October 18 in the Party:
Roon. If- you -canpot make it at these ‘times, please leave
your .name :on “the poster, 'so that we can arrange a- lore '
. conwenlent tlle for you to le t Ulth us.,‘ ' . :

e

9w




" women of similar age st111 residing in 51ngle unit’ dwell—v“

" women 1n Canada. .To a551st us  inour calcnlatlons of

e e Studylagscrlptxon y»“»_‘f‘%.lf‘]*. rrigfpﬁiV};s%,

g’fgnstﬁﬁi of “En ;gz Intake'and Energ1 Expendltnre ;g
RS ”‘__:gu Uonen Ag g 65 and over - R

'“?““ﬂi-i.-v\sﬁ;_“‘“
S A greater percentage of Canadzans nov belong to the’f.hﬂlg';l'
: populatxon groap: over.: age 65 Por coanvenient'and: socxal LR
. purposes, /an: 1ncrea51ng nunber ‘of high-rise apartnent IR
‘complexes are being ilt in order to house senior c1t12éns.~,,.
. According to the reg nt natlonvlde study, "Nutrxtlon Canada"‘
Car deflnxte need fo’ furtner study. has’ been shovn,vpartlcu—-
" “larly the food an .actlvrty patterns of thls seglent of the

population..‘] R

o We, in the Hntrltlon D1v;s1on of the Faculty of Hone
Fconomics at the Unlvers1ty of - Alberta propose to. study
*;tyélcal dxetary intake ‘and’ act1v1ty patterns of women aged .
.65 and over who have, moved into. this new-type of hou51ng.
. He wish' to" obta1n ‘an’ estlnate of energy 1ntake and energy
'ﬁexpendlture and’ hope to  coapare. thls with results from -

- ings. The result Of this research could be hellpful im’ - .~
" making: future reconnendatrons on . energy needs for: older,' y

energy. expendltnre, ‘e are 1nterested 1n detern1n1ng

‘chanfjes -in bodyhconposrtxon with aging,. and ‘thus, v111 A o
. make . several :anthroposetric neasurelents to- estllate the e . '
%ﬁpercentage body’ velght as: body ££t. U P

© . The procedures ‘will require that each part1c1pant

"‘ueigh all foods and. beverages consuned and record all:

.'act1v1t1es u1th the use of a tape. recorder for a perlod _ :
»TOf 7 days. Part1c1pants will be- prov1ded uxth, and’ 1nstruct—“

" ed in’'\the use of egulpnent, and will be visited daxly to,

}qfclarl y any problels which. lrght arlse.,ln addltlon, a
. short gquestionnaire. will be ‘given in. order to- ‘give us an
'.1ndlcation of “the partic1pant's present health’ statns, S .

'7ﬁwe11 as. the. nsnal food and: act1v1ty patterns. Several - body

.-easurelents - -body ueight, height, upper-arm. and ahdomlnal R
»sklnfolds, abdon1nal 01rcn-ference -and ..shoulder breadth EOR T
will' provxde -a . pred;ctlon of the percentage of body. fat.:~: ,;;:q-'._u
-] .Oponm. conpletlon of the. study © a: copy. of the:: resnlts '-g,/f=;,;_fff

‘will ‘be sent to'the. partzcipant. This will. 1nc1ude an f"‘x” I

,jassessnent of the daily intake: ‘of. all. lajor nutrlents 2 s T

.as-well as. advlce regarding the quallty of the d;et N -

<'consuned,,,, e

“The data and 1nforlat10n derLVed fron each 1ndlv1dua1
'.partlcxpant will be held in confldence by. the lelbers of
“the’ research group._ R S SRR S -
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s SR TABLE*a L RCIR S SRR
ﬁf; Subject Instructlons. Food Intake Record
S warn g~ onn;ng roon Iuraxe- fff;ff.fn;f;ﬁxg*"'f

e

PN .
Y

-fjj,'ﬁrirerdofaigief!rhihégjén?edifor”drink;fk“"0

2. Descrlbe the klnd og j_od .eat g For 1nstance..1f yoq eatgg_f_yi{«;*
cereal, urlte cornflakes or oats 15 if bread, whether it is ot
~_brown, rye, vhole uheat, etc.. "brand name vould also. be N T Tt
: helpfnl.e A BT R T _— .Auv'_;=.“?m5v'< LT
3 Describe hov g_gg food ;§ pregared° Por exalgle, vrlte W
spaghett1 and meat. sauce, coauerclally—canned ‘heated; -
‘sirloin steéak with bone,. broiled, and trllned of . fat'~' . T
e orange vithont peel, rqu._'t*;__“ T e e T
'-u.“Use“of'dieigt;_'balaace'r~ )
.. (a) Set-balanmce . to. zZero. o : C .
“.*(bnylace uerghlng container on. balance and retnrn zero
s+ »'to.the red Jinel | oo
(c) Place: portlon of ‘food to be eaten on contalner. R I R
(d) ' Record weight on’ chart The unlts on the dletetlc S R
;;\n_'[balance are grams. .’ > e
7 o {(e)  For the next food, item to be pIaced on’ the sale R
\dwf; ;'contaxner,,zero balance, and contlnue ﬁlth steps- PR
L T (e) and~'(d)..:_=- B
“(f) Por another food 1te| to be placed on ‘a. separate‘
‘J}'contaxner, repeat steps (a) to (d)
f\jb; Uhen YOu eat 2 or -ore foods together,,necord everythlng-,vv»**
. For example: . - T e T T
. 2 slices. white bread - 60 gl._tf” **”'*i1'4’y~ «jfaaf;ﬁ‘et_gl;;:3ﬁ=;¥"“
'fprocessed skim milk cheese spread —<a5 ql.‘ e e B e L
.1 leaf of lettnciv 29 gn.,qz_ S ST R
" OR :

7.

' coffee - 1 cup’ ]]*a‘,xffgfir.[h}f{); PR f:-}5,E€f.
f;'2$ lllk - 30 gl.~ ST RO '

6 So-etiles, foods llke sngar and bntter or nargarzne are o
eaten . in small ‘amounts, but" aany times. thronghout the day. E
' You may ‘f£find it easier to use this: aethﬁd for.. snch s ;
,foods. (a) ueigh the food and contazner together
: w7 (e.qg. butter and dish). < : ‘
(b) -record this velght Te L T
(c) at the end of the day, again ve1gh thea-' B R T S £
.food in the container ' - O SO RS A
(d) again record tbis reight B ol T '

,f A oL



7. Mized dishes: For example, with casseroles or

salads, include the recipe, using bonsehqlq mReasures or
weights to describe ingreﬁignts; Then weigh and record the
- portion to be eaten. . R o : -
. ‘ | L )

8. Uneaten food which has been weighed: If all wveighed

food is not eaten, weigh the left-over portion ot

vastes (for exaaple, steak. ‘tones, meat fat, apple cores, °
€tc.) by using the sanme procedure described in #4. Record
this ‘amount too. -

R

9. Eating avay from home: When you are eating away
from home, there is no need to.weigh the food eaten; how-
ever, we do ask that you use thefslall cards provided to
record what you ate. Estimate amounts by weight or house-
bold measure. ' ‘ ' T

L

REMEMBER: We are interested in your typical, everyday -
R foed intake. We would like to know vhat you = ©
usnally eat; therefore, your food record should -
- reflect your usual diet, foods ordinarily con-
sumed. Changing your eating habits because you .
are keeping this record will make ‘the study worth-
less. He certainly appreciate all your help. S
Should you rum into difficnlty~or have any ‘questions, Please
.~ do’ not hesitate to call either: - - . L R '
v+ - "HMargaret Ng .. 432-3833 (office)
_ ' 436-8088 (home)
OR ' :

Glenda MacWilliam 432-4925 (office)
S © 4699217 (home)
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o TABLE &
- Data Sheet for Food Intake
N . e

USE ONLY: ‘|NAME___ DATE ‘.
"""" - . ' WEIGHT OF | WELIGHT OF
_______ TIME|BEVERAGES & L SERVED LEFTOVER

- |Foops EATEN /< | PorTION | PORTION -

| .

B

i T

| |

; l

A
-
|
” ?
E
|
%
|
}.
- .




- L TABLE 5 ’
- Subject Instructlons' @lVlt’ Record

- CLWE .
-y ..

vl;y . ‘
ACTIVITY BECORD
. Use of the tape recorder

1. To record:

(a) Press the orange button, uarked REC, On‘the side of
the recorder. - ’ )

,(b) You will know you are recordzng vhen you see the red

light shine on the froot of the recorder, 'marked BATT -

(c) State the time read from the dlgxtal vatch then the
' act1v1ty you are perforaming.

- {4) Speak in the direction of the. llcrophone, larked Hic,f

on’ the froont of the recorder.

2. To stop recording: o ' ' _
.(a) Press the batton, marked STOP, on the top of the
recorder. : . ‘

3. If you come to the end of one s1de of the cassette tape:
{(a) Pull down the front of the recorder, and reuove the
‘cassette. '
(b) Turn the cassette over and place 1t back in the sane
, way you removed it.
{(c) Push the front of the recorder back 1nto place.

If the red llght,<larked BATT, does not shrne when you are
recordlng, please contact one of the people llsted on the
food 1ntake sheet. . N a

) =

- RECO znrg;'acrl VITIES

‘ Please record g;; changes in activ;ty, which take -

place for 1 ainute or longer. - Describe, in as much detaxl as
possible, the type of act1w1ty you are performinyg under each
category. .

Fxanmples: ': v . o e

‘-1.uLying dbvnﬁf whether resting of-sleeping.

2., Sitting - whether listening to.luSic,-readihg, eating,



1000

‘Uatching TV, pléyingAcards;fseuing.orzkhittiig,.etc; s

3. Standing - whether standing quietly, ironing, floor
' Sweeping, peelirg vegetables, light meal preparation
dressing, washing or other.pefsonal-necessities,

4. Moderate activities - whether dishwashing, hanging out
., wash or hand-washing, cleaning cupboards, dusting,
‘'walking at a slow 'pace or driving a car, etc. '
5. Heawy activities - whether kmeading dough, stair-climbing
' gardening, kneeling or bending, bed-makiag,
vacuuming, vindow cleaning, polishing a floor, brisk
wvalking, dancing or sports, etc. _ - S ' :

o
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o

. . . "IABLE 6 R
e Interviequuestlonnaite;jfﬁ‘

CWAME_ oo . - . AGE_- __ HEIGHT__ WEIGHT _

AN

© ADDRESS__ . - - PHONE_ HOURS 7O AVOID

SEASON} 'spring,fb)summef“éc)fail‘(d)wiﬁtefjﬁATB;______

1. Type v‘dWéiiiﬁg:.(qjéingle (b)multipiefif'(b).SbeCify: -

f2;JType of‘hbusehoid:“(éffamily:(b)othér If (b)‘Spépify@

33nype’oﬂ c00k\stovef (a)elebtfip rangé‘or fangette"_
7 (b)natural gas range (c)hot plates.(d)wood/coal/oil "
5.(e)primiELVe‘(f)other;x e R S

“4. Whére do you-usually store perishable foods? = .
1. (a)refrigerator (b)ice box (¢)rcot cellar (d)ather
-11. (a)refrigerator and freezer (b)freezer (c)locker

" (d)other - < | - ‘ o

5}.Numbef of residents in dwelling:
~ If this- varies, specify: . s :

R

6. Relationship of residents to ‘interviewee: = .
. {a)interviewee (b)spouse (c)child (d)stepchild
- (e)parent (f)other relative (g)not related - 4 o
Highest school grades obtained: 01-13 grades; 21-29 o
(eiter high school other than ¢ollege) - #years; 30 ~.
college; blank - preschool - - : : ,

| DATE OF BIRTH | |~ —
AME ____|REL| DAY MONTH _YEAR |[HSG|PLACE OF BIRTH|
- - B EE—— ) I ) . . N . N
!
1
|
|
|
I

L
-+

R T B
Interviewee v

9 _J..

I .

| R

g

}

1 .
S
o
f
|

:
T f

g

I

|

o !
- | o | | ) ,
7. Resldence of interviewee (yrs): (a)Edmonton (b)Alberta
‘(c)Canada (d)other.countryf\*specify country '

I “

i
v

- — . ——————
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: L eai T B U
.- Total. annual family,income'(from-al;g;ourcesy:.(a)undér,ﬁ.
*$2,000;(b)$2,000—$3,999 (c)$U,OOO-$5;999,(d)$6,QOQr .

'.>$9,999»(e)$ld,000~$1“,999»(f)$153090 and’ over -

11

“ i,
13

1.

5.

. whéréfdo‘ycu dc‘most of yourfsthping? (?)sﬁpefmarket:,
'-(b)neighbouthQd store_(c)ppén-market (d}gjher If (&)
~.speeify: - T e L e

*:Dnyduiéat“fobd}dr drihk:beverages‘Wi%h"othef-pedpﬂe?-”ff‘
(a)more than»3‘timesma_day‘(b)3xt1mes a day (c¢)2 times: .
“a day (d)oncefa‘day,(e)Sevefal timesfa‘week,(f)weeklyi.

~
o, :
Ny

o

QVWho qsua1ly.decides what fobdfto’puféhasg?3pa)infé};f ,,
_uvieweey(b)spouSe'(c)interviewee'and_spousegﬁa)other 5
' adult(S)}(e)interviewee'and’otherAaduthS){‘rw~¢ i

— .

.'wgeklyfaﬁount spent on fddebought for hohé}&énSdmptidn:“"

| - ; LA

fwhoTus&ally.prepareéifdbd?”(a)intervieWeé.(b)spoébeﬁgf"
H,(c)intervieWee-and_spouse'(d)other‘adult(s) (e)intere,.
,“Viewee’andvotherﬂ@dult(s);y _ : o B R

R

R - t

(g)monthly (h)less than once a-morith

How'bfﬁen:do_yOu routinely eat fbbdﬁor dnink7bév§rage$

away from home®? (including short Visits with friends - =~

or relatives) (a)daily (b)6 days a week (c)5 days a -
week (d) Y days a week. (e)3 days a week (f)2 days a ‘
week (g) several occasional times a week (h)weekly -
(i)several'occasional_times,a‘mdnthu(j)monthly (k)less -

- than onCe’a“anth”IfI(a);(f), (i)only A.M. (ii)only

noon (iii)only P.M. (iv)only evening (v)only late eve- .
ning (vi)A.M. and noon (vii)A.M. and evening. (viii) -
noon and evening (ix)noon and PzM.;(k)eyening,and'latef
evening‘(xi)qne.of”théiabove and several occasions a

~week at other times (xii)varies each ﬁay;;\“_

What ﬁimés-do'ydﬁ ¢at food or drink beverages through-

- out the day?

16.
" (a)yss (b)no If (a) -specify:.

Does yourféatihgfpattéfh change. o JweekendS?_j




’-1,;17 Do you wear - dentures° (a)no (b)uPpeF arCh only '
B (c)lower arch - only (d)bOth ' RS

- -LB It full denture. has been in plape, 1t-has been worn
e for how long? (a)l2 mos.. or -less (i)u per (ii)lowerh
) ‘.'l' (b)2 .yrs or less: (1)upper (ii)lower (&)5 yrs or_less
R " (1)upper (ii)lower (d)more than 5 yrs (1)upper RS
(11)lower (d)not applicable' '

~

o] you have any difficulty 1n biting or chew1ng severe

19,
: nough to 1nterfere wit? eating° (a)yes (b?no

Y

20, HaVe you. had any medical condition within ‘the past 5
years WhICh ‘has  caused changes 1n diet or changes in
- exercise and activity patterns° (a)yes (b)no If (a)
specify: lﬂ- present 2 - within past year 3 =-¢1-5
years ago S : W o

'MEDICAL CONDITION‘ DIETYCHANGE ACTIVITY CHANGE[TINE -

- <4

.21; Do you take any mediCines drugs, v1tamins _etc ?
‘ (a)yes (b)no,'not at all If (a) specify: 1=~ regularly
and/or: 2 within- past 3 days, 3 occa51ona11y

,J .

Vitamin preparations_;__ Type.
. Mineral preparations _—__ .Type: :
' Tonics_;_; , Appetite depressants____
- Cough med101nes;__; I Amphetamine, dexedrine L
e Sedatives or hypnptics » ~Or other CHS stimulants
' TranQuilizers o _ Diuretics___;, ' o
T Y
Antibiotics_;__'_f ' Cholesterol- depressants_g%;_
Anti convulsants o - Anti diabetic agents__e%m‘,wA
Evhata o Y
DiLantin__;_- R ~Thyroid .
Anti- hypertensives;;;_ JAnti- therid agents
‘ Anti coagnlants e “ig Female hormones ——e e
e "~ - . v A R a
‘ " ch¥atac meﬁﬁ&ﬁtion_;_;‘.%% Oth%{,ﬁﬁrﬁo ifwﬁhb — L
~(digitalls, etc.). .. Other medicationg™ ™ oL,
- hm TR e e e wawﬁwjg;- (including injectIons)

. . . . e, “’?“ AP £
. e Y ) . . L DR . ) " .

. . . C . - e L BN - e e o
» L. L AN O . - P R -

’1'073; ;

SR TS SR
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:f23_

24,

25.

26.

27..

281

104

‘Do you beliewaymnleat a nutritlonally well balanced
diet° (a)yes (b)no (c)don't know .

What‘was your weight at age 2'5'>

How has

Weight changed over the’ years 51nce fhen°

Have you ever con51dered yaurself overwe1ght°

-(a)yes (

b)no

._‘

~

your .

Have'you followed any type of a weight reduc1ng diet
withih the past. year? (a)yes (b)no If (a) spec1fy

Type or

Name

Has your weight' changed 51gn1fican$1y ()107 of body
in the past 6 mos.?
how much weight ‘did you gain or 1ose°
Any s1gn1ficant reason known for the change°
Iness, dieting, etc. )

welght)
If (a),

(e g. il

(a)yes (b no

How often are you 1nvolyed in- strenuous phy51cal
dct@vity at home? (a)daily (b)several times a week

‘Type:"

Duratlon.

“"(c)weekly (d)monthly (e)less: than once a month

Do you part1c1pate in physical activity, other than
outside your home?
(a)yes (b)no If (a)
(ii)several times a
‘(iv)monthly (v)less

"walking,
Winter:

Summer:

Type:

Duration:

(a)yes (b)no If (a)

(ii)several ti

5 a

(iv)monthly (v)less

Type:
Duration,

speciﬁy. (i)dally,i
week (1ii)weekly

‘than once a month

specify: (i)daily'

week (1ii)weekly
than once a month

@

29. How often do you engage in walklng activ1ty outside
your home?
(a)daily (b)seVeral times a week (c)weekly
(d)monthly (e)less than once 4 month '

@i

Winter:

Summer%

Ry A T

g

~Usual distance walked: o
(aydaily. . (b)several times a week (c)weekly
J(d)monthly (e)less than once a'month

2

[£1



30,
31.
32.

- basis, since:you moved into your present accommodation

33.

‘Would

105

‘

Usual distance walked:.
. . "_’ , . /

(a)yes (b)no If (a) specify: A o ]

Is your activity restricted by ény‘chroniq condition?

;
your,jage? (a)yes (b)no

' U v . . ‘
you consider yourself an active individualrfor

Do you cénsider yourself more active, sn a day-to-day,

in Strathcona Place? . »
Winter: (a)yes (b)no If (a) explain how:

Summer : (a)yéé{{p)no If'(a) explain how: .

-

“Dd:yod think yod should be more. active than you are

at present? (a)yes (b)no -
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> : T ' "TABLE 7 :

' Partlcxpatlon Consent Forl

..CONSENT FOR HUTRITLOBIL.STUDYQ

-

I, _ R hereby agree to u dertake a ';u/fJ(-
study of . ly,%nergy intake and energy expendit I L
understand that I will be required to weigh all foods
and -beverages éonsumed for 7 days. I understand that I ,
vill be required to record all amy. act1v1t1es vith the use
~of a tape recorder durlng thls perxod.w,

' I understand that I Hlll undergo several - anthropo-etrlc
'leasurenents ~ body weight, leight, ‘upper arm and abdominal
‘skinfolds, abdollnal circumference and shoulder breadth. -

In additiom, 'I. understand that I will be required to ans- . -
wer a qnest1gnna1re pertaiaing to ‘Y health statug,%nd usual
food and actlv;ty patterns., -

In’ agreelng to such a procedure, I understand that
I may vithdraw at any time; I waive any legal recourse
against the- Universxty of Alberta fron any and.all clallS T
resultlng froa thlS study.

DATE:
. . . N B _“1 . ‘l‘ .
_ L S A S
° gaam_l_gpu'r- AR
- S5igmature
 HLINESS: '
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oo TABLB 8 ‘ ‘ L
Data Sheet for Sunlar121ng Energy Expendlture (B E. )

[4
’

 BODY “WEIGHT
B 4;__

LASS|ACTIVITY . .i;uspnghggioi #f IQZ!L E.E.
._.A’-‘ ¢
: ———
T -
S i
— T




 7.‘,ouG the washing

‘-

}108‘j
' L TABLE 9 o R *5 -
L Energy Cost of Spec1f1c Tasks Reported e
A  11¥.“of hy Passnore and Durn;n (8&) R
TR , 'KCAL/KG/MiV» | ~ GLASS
'x?Sleeping, lylng down basal metabollsm 1
Sittlng quletly (readlng, 0. 0198181 2
rradio, T V.) o
-Sitting —'eating _ 0. 0230769 :EEJ
[Enitting (23 stitches/min)o. 0234 - 2
;nqewing (30 stltches/min) 0. 228 ?:o
' Hana sewing . -0.0295u5u4:" 2
. Simple” work s1tting | 0.020238 E
 Btanding juietiy 0.0221818 - 2
’Sewihg with machine : | 0. 0363636_‘ : 13
Personal necess;ties 0. 0297272 (1.5 x 51tting(»¥ 3f
CBL>20 min T _ quletly) v
:»Sweeping floors 0.034 = ' 3
'Stirring ' o 0. O357l&2v _ '3
fyping. . . 0327372 3
sBrlnglng in the wash 0. O39285Z.: 3 R 3
Personal necessities 0. 0396363 (2 X sitting oy
CRf €10 min C quietly) '
wWashing small’ clothes'i'-'b OM615385i“;.‘ ‘ ol
”-Scrubbiré floors i!“' 0,045 5 s

Cowe 3 L

0604166Af

5
' Berubing while standing 0. 5
‘7*Knead1ng dough © 0.0507692 5
-Mopplng 0.0525 5.
Wringing wash by hand _0.0676923 5
[Polishing the floor: 0. 0571&28' 5
Bed making, bed stripping 0.0675 5
?,Up, down stairs (no load) 0. 1016949 4 ;f§;:
‘fﬂWalklng E_=0.047(W)-+ 0.2 s

(i = weight ih kg)‘




TABLE 10

Energy Cost of lct1'1t] Groups Beported

Energg Expendlture 1n Donestlc Tasks ‘
Rates for Women (kcal/nln/SS kg) '

by Durnln and Passnore (83)

L1 1.0-1.8

LI 1.5-1.9

I 2.0-2.9

IV 3.0-3.9. 0

fk@ittiqg,:seiing

fladf&sieepiné, Lronlng, peellng potatoes,
preparlng vegetables,_shoe cleanlng ‘

_carpet sueepxng, clearlng ont flreplace
oand settlng flre, cooking, p;eparan a o
" meal, setting table, dishwashing, vashing.

"small clothes, hanging out" washing,

uashlng floors, cleanlnq'cupboards,f

'dustlng, polxshlng 51lver

hed—naklng, hooverlng and uovxng furnxtute L
‘tidylng a "COOMm, polishing-a floor u1th -op
- window. cleanlng, chopplng~f1re-uood

. gett1ng 1n coal shopplng s1th llght load

fﬁbeating carpets, scruhbxng floors, .
“-furaniture pol1sh1ng, ‘washing: clothes by
. hand, shopp1ng Ulth heavy load

,yi;iw“::j

109:
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SR o IABLE 11 R
Data Sheet for Basal and ualntenénpe
B Hetabol1sn Calculatlons (85 86)

S \ .

A

NQ?H!L;Q!SAL,EE&ABOBIS!-j;'f SR
. s HEIGHT ..

©.° WBIGHT__ .-

AGE__

R
"L
-

KCAL = 65.8 X ¥ 75 [1 + 0.004 (30-a) + 0. 018(s-82.1) ] .
“3f» *, x,f A o ‘vhere' '] =,actua1 hody velght'

a

actual age

([

e /‘ e (ht(c-)/' 33

-“fBéséi éhérgxfﬁaéESiﬁ’fi  ~ keal

vHaiitengnce;eherqyfréqu;elént (/3 baE;lif: . keal

actual sp?C1f1c statnre'f T



TABLE 12 . .
Activity Categoriés

PRI

-

< .019

2 . .019-.029

s . 2 .050

kcglﬁkgglin_

© .030-.039

o -040-.049

111 .



. WEIGHT OF FAT =

- 7
112
o “TABLE 13- : |
Data Sheet for Anthropometric Beasurements
NANE: . .. DATE:_ R f
. G;\
EODY COMPOSITION MEASUREMENTS:
WEIGHT kg _____1bs |
. . 3
HEIGHT - _ _ _cm _ in
PONDERAL INDEX ' . (ht"/3/Wt 1lbs)
UPPER ARM/SKINFOLD  (left)___ mm _  mm nm Y= mm
(1) Abdoulna; sklnfold (right) T AR am X= 1y
- (2) Abdo-lnal c1rcunference —_— ca |
(3) Bideltoid diameter cm

SPECIEIC GRAVITY=1, 00713—.005253(1)—.007297(2)+ 002“155(3)

- e O m-¢ R I I, Gm - e ve
o .o i N
L e e T N e . e - R L
=10 00713—' . = ¥
B ~ L Ce . ,AA R . . - ’ o -
“ - ) w . - - P - - - .
- .

WfﬁhfcéiilsdbiViiiédT AS FAT.

= 100(5 548/spec1f1c grav1ty-5 ouu)

= ’ ’ . ) 4 ,

. s

kg; WEIGHT OF .FAT-FREE BODY =

b
A

-_— kg
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TABLE 14
Summary Sheet for Nutrient Intake

&

BRECCMMENDED ' ' o -
| INTAKE FOR - . _ DAY OF STODY
CANADIAN

|¥oMEN OVER 65 |1 | 2 | 3 |4 |5 |6 | 7

ENERGY | 1s00
INTAKE (kcal)

PROTEIN (q) - ‘|- %1
caLcIun ‘(mg). - | ) 700 1PN
'7fpaospnonns'(mg) o 706' R
IRON (mg) 9
‘ iITAuIN A (10) 'Biddli~ﬁif{-“j' -;>. “'~'
 151551§£ (ig).;::_flx 1.0 S '"':xf;‘

RégorLaylu (mg) 1.2 - 7'.,? L J;; I R
NIACIN (mg) : 13 |
VITAMIN C (ag) | 3¢

JENERGY - m e e T?f""f"}gll"A;;fg’-:f f 3 I B A
EXPENDITURE (kcal)p ~— - === o ificoptoof N DR PR TR P

~
-




