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Absttact 

This study investigatui the effkcts of ttgular aerobic activity on the cognitive 

ability ofeldedy addts. A sampIt of 24 eldcriy aduits involved in a regdar exercise 

program for two years consiituted the high active group. The contiol or low active 

group consiad of 19 ddcrty adule who are sociaily active- Participants nMn each 

group were assesd for fi- level, activity level as well as various cognitive tests. 

These tests included the kt and source memory recali test, Verbal Fhency, the 

Stroop Test, the W1SCO11SiI1 Card Sorthg Ta&, Trail MeLing, Mill Hill Vocabulary 

test, and a test of metamemory sewefficacyC Past rescarch on the eEixts of aerobic 

fitness on cognitive fimctioniag has been inconclusive, with contri'buting factors 

consisting of pmblems with sample Sip, cognitive tasks chosen, study desigus, and 

equating griiups on general adivity and selfefficacy- 

A series of muitiVEUi8fe d y s e s  of covariance, with age as the avariate, 

determined that grnerai memory W o n i n g  as indic8ted by k t  recaii and 

vocabuiary scores, anci metarnemory measures of selfefncacy were equal for tmth 

pups. Activity l m &  O& than physical, and scores on interfete~~~e-sensitive 

mesmes of fiontai lobe nrictoning, with tbe possible exception ofthe Wlsconsin 

CerdSortingTrislc,wcrc.Isoepuivelentfotbothgroups. 'Lbeinoonsistcncyof 

pedomanœ on these tasks lads to a poss i i  dissociation of such fiionta1 lobe 

measures wbich will be discussed in this paper. As weU, possible neuro10gical 

explanaîions are examhed to account for such d t s -  

Fmm these d t s ,  it seems that the mle of fitness on cognitive ability may 



-. 
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have been overemphaski in past research, Pcrhaps, generai activity, including 

cognitive and social acthity, is of p a t e r  important in maWhhg cognitive 

finictioning in Wthy comrnmity dweLüng cldaly aduits. 
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The EffectS of Reguiar 

The Eneai of Regular Physicai Activity on Cognitive 

PmccsQ of Elderly Aduits 

The effcfts of fitacss on aging have koome of incrieashg interest to 

researchcm Stuâia hrve examhd the eEècts offitiwa on various physiological 

measures of the.elderiy. More reccntly, however, the nseereh focus bas shified to 

examine not only these physiologicd & i t s  but also the cognitive benefits which caa 

be acquired through regular aembic exaise (Spirduso, 1994). 

Accordhg to Piscopo (1985) and McPherson (1990), age telated changes in 

the cardiovascuksystem inchde deaeases in maximum kart  rate aud sûoke 

volume. As weü, maximum cardiac output shows dcclines of approximately 1% per 

year after maturity and diasfolic and systoiic blood prrssure increases (&Vries & 

Housh, 1994). DeVries and Housh citeû evidence that total artaial mss section open 

to blood flow is 29% less in older (40 - 59) than in young (10 - 29) individuais. The 

combination of thesc changes wntrïibute to the Iowercd efficiency of the 

d o v a s a h  systmn. DeVries and Housh aise cited cvidencc for decmses in 

diiciency of the ciraiiboy systcm which occun with hmased age. 

ChangcsintbtrrspmrOrgsy~9aiiinc1udedcaeaccde~~ityoftbel~cmd 

a dccrraw in f- vital capcity, which is the amount of air which CM be forcibly 

difbion and absorption &tics, maximum voluntary vaitilaton, and oxygm 

uptake (VOZ max) (McPhrson). 

DeVries and Housh (1994) explaineci that the physiological fiinctions which 
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are dqedent on two or more oqan systems d e c b  moat with age. Thcrrfore, with 

incnased age, the combineci cardio-puh~my system imdcrgoes numerous changes, 

which rrsults in its decmd cfficicncye M c P b n  (1990) dùcussed the efféct of 

these sydcms on fi- level and wncludcd tbat "the cooldirieëon and efficicncy of 

both the tespirasory and CatdioVElSCUILtr systcms arc highly intcmlated in daennuiui 
. * 

g 

the fitmss capacity of a given individuai" (p.164). 

DeVries and Housh (1994) described nsearch by Wessel and Van Huss 

(1969) Who examincd the effkts of decread physical d v i t y  with age. Wessel and 

Van Hus wncluded that "losses in physiologid variables important to human 

performance d t i n g  h m  age were more highly relstpd to the deaegxd habituai 

actïvity level tban they were to age itself' (deVries & Housh, 1994, p.381)- 

. 
*and As &Vries and Housh (1994) and 

M c P b n  (1990) d k w d ,  it is well Qcumented tbt ngular physical exercise has 

resuited in improvgncpss in Vû2 max, diastolic and systolic b l d  pmsswc, haut 

rate, b l d  volume, clirdi.c output, and stroke volume in elddy adults. Shephard 

(1993) crunincd a number of positive plrysiological and anatomid changes in later 

y- in iifè which accompny the i m p 1 ~ 0 1 1  of Miwis actÏvitye Such changes 

of the do-phonary  systcxn mults in gmtu &ciency of blood fiow throughout 

the body. Thacf~ft, caebnl blood flow would also show such irnprovemcnts in 

efficiency. For these reasonq it has ban postulated tbat such improvements in 
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physiological efficiaicy shouîd d t  in inCrrascd -mance in cognitive a b i i  as 

weli. 

Studies coadiicted to ddcmllne the CW of exacise on cognition have 

examkd a vliriety of abilities. Many have aEemined reaction time changes 

( A b d  & Tode, 1995; Baylor & Spirduso, 1988; Blumenthaldê Muiden, 1988; 

Clarkson-Smith & M e y ,  1989; Cladrson-Smith & Hartley 1990; Dwtman, 

Emmerson, & Sheatei:, 1994; Madden, Blumenîbai, Allen, & Emery, 1989; 

Offenbach, Chodzko~Zajdo, & Ringel, 1990; RiLli & Busch, 1986; R M i  & Edwads, 

1991; Spirduso, UacRae, h k R a e ,  Rewïtt, &*Osboane, 1988), whilc othas bave 

examineci the eff- of acercise on more cornplex pafon~8~~ce measutes. These 

measims have included WAIS-R (Blumenthai, Emery, Uadden, Scbneibok, Walsh- 

Riddle, George, McKee, Higginbotham, Cobb, & Coleman, 1991; Cladrson-Smith & 

Hartley, 1990; Shay & Roth, 1992; Stones & Kozma, 19893, fluid and q d i z e d  

intelligerice (Ctuistcasen & ibhcKinnon, 1993; Elsayed, ismail, & Young, 1980; 

P o d  & p&nd& 1971), automatic and &O& processiiig (chdzko-Zajko, 

Schula, Solomon, Hcinl, & Ellis, 1992; Mod, Ooldmwi_ & W.nnz 1995), worliiig 

mgnoy ( C k h o d m i t b  & Hadey, 1990), hntai lobe akcsnncs including S W p  

and verbai flumcy (Bhmdd et al., 1991; Shay & Roth, 1992), visuospatial 

hctions (Shy & Roth, 1992), and the Ross InfOIIPBfion Roccssing Assessmcnt 

(RIPA) (Moul et PL, 1995). Conflicthg f h h g s  ovcr this wide range of cognitive 

abiities has yielded iaconcIusive results as to the eff- of exercise on cognition as a 

whole. 
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Study design can have an impact on rescarch fîdhgs @hutman et al., 1994). 

Those which have impIcmented an cxercisc pro- fot 12-16 weeks, and thm 

exacisa3 and the controis. Convc~sely, those studics -ch exambd the long tcnn 

e f f i  of rrgular extrcise on qnitive ability o h  reportcd di&rarn, betw#n the 

groups @ustmaa et aL, 1994). These cross sectional designs allow for greater the  

for the effects of iegular ex& to be examintd. Similntly, as &us& by Bashore 

and Goâdard (1993), the changes in VO, max f o d  in longitiidinrit designs may not 

be of gceat enough significance ta create c&es at the aeurophysiologïcal level. 

They concludd that the peaipberai nemous system changes may need to reach a 

critical level before central m o u s  systan changes h m e  evident Unforhrnately 

however, the cross-sectional âesign tesults in less conml ova a nimiber of 

coafomdbg variables as well. 

&on timc pafomamx report conflicthg hdhgs. Baylor and Spirduso (1988) 

f o d  fida &on timcs fa  a group of aerobicaîly aaiiied fimalt rpmiers as 

wmpliredtoanvxaciseconaols. Tbeyconcludedthittbe~.aoacdvity 

allowed for the central ncrvous systcm to rcspond effictivcly to iiwnimg stimuli. 

Similntly, Rikü and Busch (1986) showtd that olda fùnale golfas demoIlSbtatbd 

impro7rrmtMs in choicc &on thne as cornparcd to an inactive gmup of th& pem. 

These researchers supported pst research which argued that Welong physical activity 

has a positive impact on motor @ormance (Rikli & Busch, 1986). 
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In contrast, Blumenthai and hddden (1988) found m changes in reaction 

times a f k  a 1 2 - 4  jogging program and Uaddm et al. (1989) v r t e d  that 16 

weeks of aembic aaçise i d h g  bai  no ef!fkct on &on tirne for Letter search or 

word compa&on Panîon et aL (1990) found no dBémca in miction timw of 

elderly adults as a result of an aercisc pmgnm of sR months. As mentioned, study 

design differences may accoimt for the confiicting d t s  of these research stuâies. 

While Blumenthai and Madden and lbfdden et aI, examinecl the short term effects of 

a fitness program on d o n  tirne, Baylor and Spirduso (1988) anâ Rikii and Busch 

(1986) studied ig long tam e f fw.  As sugg& by ùustman a ai. (1994) and 

Bashore and Goddard (1993), this greate~ duration may ailow for îhe positive 

physiological e E i  of improved cerebral b l d  flow to transIate into improved 

cognitive paîonaance. 

In a more recent strdy, however, Abouredt and Toole (1995) nported that 

simple &on the  (SRT) d complex choicc -on time (CCRT) show 

dinenaces inactive a d  inactive cldcriy WomaL Wbik the active wown pedomied 

tàstcr on CCRT tban thch iaactive pas. thar wae no d i f kmxs  found in SRT. In 

liae with the suggesti011~ by Cboddto-ziijko et aï. (1992), thcse rcscarcb concludcd 

thatfitncss~maybetaskdeperdad At~lata,thcscconclusiomcan 

k p d a c d  basai on the e f f i  of fitncss on ~ l o g i c a l  fiaictioning, specifically 

that of the fiontai lobes. It hs becn suggested that it is thse structiircs which oontrol 

ability to supprrss i n t a f i  Monnation. 

procg.qstg. Evidence found in testing other 
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cognitive abiiities ofthe eldedy pmvides gmmr support for the positive e f f i  of 

exanst on cognition- Cross sectionai sadies which have cxamined d o u s  

C O ~ C  ab'ilities haw shown thaî hi@-& elMy possess grrata ability in reasoning 

and wodoIng memory (Chrksn-Smith & Hartley, 1989), effortfiil taplrs (ChocLko- 

Zajko et al., 1992), Visuospatiri ploassing tasks (Shay & Robi, 1992). and digit s p a ~  

tasLs (Stones & Kopne, 1989). Using stnicnlral-eqation modelling, Clarkson-Smith 

and Hartley (1990) concluded that tha is a positive relationship between physicai 

exffcise and cognition in older duits. The They by Moul et al. (1995) ofa 

longitudinal design nported not only an inaease in VO, max afbr a 16 week training 

session, but also a 7.5% in- in scons on the Ross I n f o d o n  Processing 

Asseamient (RIPA). 

~ h a i  and Roth (1992) used a cross-sectional design to examine the long tam 

fitness effècts on v82ious cognitive measines. Based on a seKreporî measme, they 

wmpad active and inactive groups of eldaly adults anâ testcd th& abiiity on 

various WAIS-R subtests, inclodiag digit spm, visuai nproduction, vocabulary, 

logical memory, and digit symbol as wrll as the Stroap test and v d  flucllcy. They 

detemiinsd thst high fit eldcdy pcdOrmcd beaa on tests which repimed the 

repmducfion of visual inf-on. Thtse included the WAIS-R visual reproduction 

rinddigitsymboltestsandthctnilcktaiipiaccxncnttest. Fmmtbis,Shay~Roth 

c0nc1iukA tbat regular aerobic d v i t y  ptescrves fiaictioning of this type in elderly 

adults* 

Moui et al. (1995) examined the effccts of an exercise program on a variety of 
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cognitive tasks. Based on the H&cr and Zacks (1988) tbeozy o f  changes with age, 

which âMqgb&s betwœn antormtic and &orthil processing, Mou1 a aL wanted to 

detamine the mjhg  dqpieg of &iortnil cognitive abiiity in older abdults. In order to 

do thisthyutüipdtbtRlPAwhichisaclimcdtooluudtoddennllvchanges inan 

individual's abüity to procas infomation. Subjeds wtre d o m l y  assigneci to a 

walLUig, weight ûaïning, or con-1 grwp for a duration of 16 weeks and scores on 

various subtesis of the RIPA were obtaiœd kfore a d  a f k  the program- The ody 

resuits of sisnifiance were f o d  for the waik group when an iDacase of 15.8% in 

VO, max and a 7.8% hxease in scores on the &A wem obtswd Mod et al. 

concluded that the more atîentionally demancihg a tasic, the greater its sensitivity to 

the e f f i  of exenise. Generally, they w11cIuded that aembic training had a positive 

impact on cognitive pdionnauce 

Choddr012ajko et al. (1992) cxamincd ncqimcy of occiimace and location 

asautodctaolrsaodbrrcrll+~~11effo~tBSL. BIStdonafita*istcst,subjects 

were dividai into high and low fit groups and then testcd cm these cognitive tasicse 

They f o d  d i n i  in pesfbmmœ in effortfiil tash (&ce rrcsll) but not 

d i f f c~~ lhccs  in the automstic t;iskr (frtrlrwncy ofocciimacc a d  1OCgfion). Cbodzke 

Zajko et ai. coacluded thit cxcrciSt bas a positive etnct on effodbl tasb, whae 

changes occrn with age; howmr. cxctcise bas no &eot on automatic tasLs, wben 

chauges with age are not arpected. 

The effccts of acacise on fluid a d  crystallu#l inteuig- scores have been 

investigated by researchers as well (Christnisen & MacKinnon, 1993; Elsayed et al., 
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1980; Powell & PohiuInrf; 1971). Whik fluid intelligence bas been fouad to k 

greatcr for higbfit than for low* eldaly (ChBstawQ & Mar;Kinnon, 1993; Elsayed 

et ai., 1980; Powell & P o u  1971), no d i n i  have k e n  reportcd for 

~rystauiaed i n t e I l i g ~ ~ ~ ~  (m & UacKinw,& 1993; Emëd et ai.. 1980). 

Agah, such f i d h g s  minwthose typ idy  found wbcn comparing young and old 

aduits (Kausla, 1199). 

Sadies conducted by Meddcn et ai. (1989) and Blumenthal et al. (1991) found 

no hxease in various cognitive rn- as a fundion of physicai mercise. Such 

measures inciuded letler sclirch and wod cornparison, as well as memory function, 

digit span (WAIS-R), perceptual rnotor h t i o n ,  vabal fluency ad the Stioop wiour 

test However, Blumenthal et al- did report that verbal fluency measures were better 

for the elderiy in the ambic mi yoga p u p s  as compared to those in the waiting iist 

group* 
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McIritp and Craik (1987) d e m o ~  that yomg and old adults show 

ma&d d i f f i  in îhe ability to c o d y  idaitify the sowce of m l y  aoquned 

inforxnatio~~ Uskg nrtS about fimu,us people tliesc xescamhers found that young 

type of finding has been fùrther eNamined and teSul& have been coIlSiSfently the same 

Kihlsûom, & Valdismi, 1994). Scbacta et el. (1991) compared the source deficits 

exhiiited bi elderly addts mder certPti conditions to similar fhdings with amnesic 

pa!ients (Schactet, Harbluk, & McLachlan, 1984). The argument is that oider adults 

are disproportionately affectcd on tests of con- or source memory in relation to fact 

memory. 'ihese M e t e ~ l c e ~  in mrmoy pafomisoce have been attributed to changes 

in fiontal lobe fiinctionhg (Cnüc, MomS, Mo&, & Loewen, 1990). 

Mmy thcones to account fot the pettan of diffèmccs f o u i  between young 

(1992) hingcs on the notion that eldaly aduits show malt ics  in @O- tasks 

which rspuÜe the inhibition of inelcvant Mkmtioa To arplain this phenornenon, 

he outiincd the ontogdcai anâ phylogcotfical development of the frontal loks of 

theôrain. Thcse~arethcmosti#xiitydevelopedstriichireofthehuman 

brain and tby are the last to develop in chiidbod. More importantly, the hntal 

lobes show the eariiest and most extensive daclines as one aga. Collsequently, 

Dempster concluded that cognitive tasks which rely on these stnicnacs will show the 
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grratest d e c k  with age. He statcd that such recent phylogenetic a d  ontogenetic 

devc1opmcnt ofthese scnictrÿes mak tbcmparticularIy SUSCCPfI'bIe to changes as an 

individual aga. 

Dempstct(l992) cittd tests whicb are hted&mc sensitive, particuhdy the 

ability to ignore intlevant information, which include the Stroop Colour Test, 

Wisconsin Caid Sort. tact pmessing, selective attention, and field depmdence. The 

denrased pcdoxmance on thcse tasLs for elderly cornparcd to yoinig ad* ha9 been 

aminded to changes in the hntal lobes. Much zesamh bts becn conductecl to 

detemine the d e  that the fiontal lobes play in cognition. Stuàies with patients who 

have hntai lobe lesions support the clriim that this area of the bain controls the 

inhibition of intcraal and tidemal interference @mpster, 1992). Perseverasion and 

i n f l e x i i i  of cognitive mpollses hes kca attributed to the hntal loba; however, 

these rrsponses arc d m  on a VBticty of f'actors (Sflgp & Benson, 19û4). Stuss 

and Bensomotcd ttillt paîieatr with frontal lobe damage "are Mable to change 

respollses in accmhœ with vPymg cnvbnmentil stimuli to overcome pmiously 

e s t a b i i s h c d n ~ p o a a c ~ ~  (p.18). 'IbiPnsesrchhas beaicrrteadedtodmges in 

cognitive pafomirire ofthe elderiy who show difl[idtits withtasks such as the 

changes, s i m h  t6 that of hntal lobe patients, and such changes contriôutc to the 

muonin& it wouid be apectd that active e1ddy wüi paform beaa than thcir 

inactive peers on these types of tasks because these strucnaes may be s p a d  the 
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changes *ch n o d y  occur with age. 

Hasher and Zkks (1988) hovr elso tbeoriacd that the changes in cognitive 

pedommnce beîwem yotmg rad eldcdy rdults m y  be due to declines in fiontal lobe 

fiuictioning. Their d y s i s  oftext procesoing and m a ~ l y  for textual mataiai with 

similat arguments to DanpBta's (1992) theory a d  tbe inh'bition of irrelevant 

information. Met and Zacks aiso distinguished ktween effortfbl and automatic 

t a b  with age changes a&ctmg the former and not the huer. As discussed by Moul 

et aL (1995), it bas been suggested tbat decikm nonnally found for efforthil tasks are 
. 

less for fit eiàerly adults as compeitd to their inactive counterparts. It has been 

mggesteci that exercise may presave this aiea of hctioning in elderly adults. Again, 

this conclusion is based on the essmription that physicai activity shouid be 

accompied by impmved nemiogicai M o n i n g ,  specincaily improved fiontal 

lobe fimctioning, and conscquentiy an hrauc in thc ab* to supprrss hlevant 

inf0matioQ. 

a m ,  severai important fhdings emcrge. First, tbat is a grrater likclihood th cross- 

scct id  designs will yield outcoms in lm with preûictions that suggest a positive 

baient of aracise on cognitive I # r f î .  Studits which have sxamirvd the long 

term dkcts ofaembic aracise bave o h  teported positive rrsults. It is küeved that 

thest rcSuIts rcfîect the tnie e&ctr of thc acrobic -ise on cognitive pdormance. 

in contmst, longinadinal designs, those which implement a relatively short duration 

exercisc program, o h  report Little change in @ormance. As discussed by Bashore 
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and Goddard (1993) and Dustman et aL (1994), the chmion of the program may be 

~ ~ ~ ~ d e t a n i i n e t h c t n r ~ ~ ~ f t h e f i ~ p n , g r a m .  Also,tbbcmscin 

f i t n s  level which bas ken aüabd in tbese dcsigns may not be g m t  enough to 

a&Et the gmxeshg of die cclltral nemous systcm @ashore & Ooddetd, 1993). 

Ideally, the best po~siible design would k that of a long-tenn longitudinsil type. This 

design would make cornparisons of mtched individuah at a certain age with one 

group commacing a fitaess program and the otha group not becoming aeiobically 

active. A foliow-up ovcr time would yield the best d t s  as to the true e f f i  of the 
. 

fitness pmgram. Ho-, this type of sady design is dificuit to unkîake for a 

number of reasons. Since sbort-term longitudinal dcagns have not d t e d  in large 

effects, the cross-sectional design seems to be the most logicai choice. 

The use of aaiwsectiod dcsigns, ho-, indtoduces additionai problems. 

For example, much of the pst rcsauch has not accotmted for the social baiefits of a 

fitacss program. To make mciLe conclusions, the improvements which are npoaed 

in tbe active groupe mus& be aîîribuEab1t b the cxercisc, anci thus changes in 

physiologid fbnctioning, mherfhiuiaOrnthc possible socisl bendits wbichmay 

alsoaccompythcpmgmm. T o ~ t h a t t h e d i f f i i n t b e g i o u p s a r e d u e t o  

fitaas done, sociai variables d to bc ruld out. -fore, participants from each 

gmup shouid be equally involvecl in some type of soaPl scthg. In tbis way, the 

social interaction beaenb bccome a variable common to ail perticipents. 

In exsminllig croswdonai d e s  on cognition and fitness, thae is another 

psychological variable which needs attention. Based on social cognitive theory, the 
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selfefncacy of an iadividuai wili g r d y  jnfIiuc~lct pe150mmm on a variety of tests 

(B- 1986). niis hes sho~il iiicognitm paf- D ~ C O ~  ~r 

Hultsch, 1990) as weli as in cxcmk dbaciw @zewlitowski, 1989; Oaicia & King, 

1991) a d  fîtness progres (McAully, 1199)). More ef][iCIlCious individuals haw ken 

n p 0 d t O  msintain a fitnes pogmn (Dzewaltod; Garcia & King; McAuley & 

Jacobsen, 1991) and cognitive @ormance is greatcr fot those people with grrater 

than lower selfefficacy (Hertmg et ai, 1990). A b ,  more effiC8Cious individuals in 

ex* programs atûibuted their pro- to persodly controllable causes 

(McAuley, 1991), and also aüahed higher 1eveIs of exercise (McAuley & Jac~bson, 

1991). McAuley and Caumeya (1992) f o d  that higher selfefficacy was related to 

lower perceptions of effort expeaditure and a more positive affect during exercise. As 

weii, individuais with high effïcacy scores had hi* exen:ise mdhess and were 

more b l y  to foliow thmugh wÏîh an exercist program thau those with low effic8cy 

scores (Armstrong, S U ,  HoveU, & H o m ,  1993; Marcus & 1992). 

Tberefm, the the of selfmc(1cy0n bodi@vt pafomiance and exCrcise 

participation is of intacrit. 

Tbe criticisms and fhdhgs ofput stuàies have lead to îhe p- ofîhe 

prcsent study. F i i  the c&ds of a long tcnn fitncss pragnm on the cognitive 

pafom~aocc of eldaly ad& was of in- Thus, a aws sectionai design was 

implemented to compare physicaüy active d inactive cldaiy adults on a vericty of 

cognitive tasks. Second, the social variabIey or amount of sacial 8Ctivity of each 

participant, was incorporated into the study design to ensure that this was not a 
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confoMding variable. Tbird, the e&ct of seifefncacy on an individual's bdiaviour 

(the tdency and pebonmm (cognitive abiility) was txamined to 

detcmb tbt mUilictiog nature of* variables. As menîioned, those individU81S 

who aeplrysicallyactivthaveagreatertdencyto fo i iowthrougûwithan~ 

program thaa thch less active pars (Armsirong et al, 1993; Marcus & Owen, 1992). 

From a metsmemory paspcdive, however, bth groups testecl were highiy active: 

one physically and the o t k  socidiy. Thmefore, seIfefficacy scores were to 

be equal for the two groupe. This outcorne wodd enme that the cognitive 

paformance differences wae only due to the physicai eEeds of exercise and not due 

to selfitIicacy différences between the pups. It was hypothesized that eldedy 

individuals who had km aerobically active for a minimum of 2 y- would score 

higha than low &C elcierly on cognitive tests ofwodDDg memory and fiontal lobe 

fimctioning. Sccorxi, meames of selfeflïcacy and scores on the Mill Hill 

v o c a b u l a r y t e s t m n ~ t o b . t h e ~ f o r b o t h ~ u p s ~  

Method 

mean agc = 73.4) west I#XUjted on a vohmtary bask firom ~ W O  popuiations. The low 

physidy BiCtiVe grcrup, 18 f d s  a d  1 male (n = 19; mean age = 75.7) were 

mxuitd k m  Cnative Rethment Mmitoba and a Senior's cornplex in Wkpeg. 

The high retm group, 20 f d t s  and 4 males (n = 24; mean age = 71.5) wcm 

d t e d  h m  the Kiasmen's Prefit Program. AU participants completed the health 
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status Questionnaire (Sae Appcidix A) 0- h m  the Kinsmen ReMt Centre. 

Table 1 outiines the demogrsphic informafion as well as a heaW sinnmery of the two 

groupa AccOdhg to the H d t h  Status Questionnaire, the high active gmup reporteci 

an average of  2-65 heart-dated heaith p b l a n s  pa person, while the low active 

reported a mean of 1-67. The most nle<iyent of these pmblems rrported for both the 

high and low active groups were high cholesten,I, heart hythm disorder and high 

b l d  pnssine. The range of problems reportai per person for the high active was 

hmOto 7andforthe lowactive~uptherangeofp~oblanswas from0 to 10. 

There was one smoka in the high active group. who was subsequently dropped h m  

the fitiiess test for health ceasons. Th- wme no smokem in the low active group. 

There were 6 participants in the high active and 4 participants in the low active group 

who report@ a health problem reiated to arthntis, W~thin the low active grwp, 1 

participant reportexi degataated m e  of the hip and 1 participant in the high 

active group nported having asthma. 

The actïvities repoaed by each participant in each p u p  are tsmma&d in 

Table 2. The numba of participants within cach group nportcd participation in each 

activity is shown. -For both the bigh d low active groups, tbe aaobic activities, 

such as waîking, aembics aid biliiig wcrc rrpoitcd at a minimum of3 times per week 

for a minimum of a half hour duration. W other dvities reported wem rit a 

minimum of once a week fm various d d o n s .  The most a#iuait activities reported 

for the high active group were e g ,  sücngth and stntch class, and biking. For the 

low active group, walkllig, biong and bowling weie the most muent activities 
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Tabk 1. Demographic and Health-Related Information of the High and Low Active 
k W -  

Variable High A c b  Low Active 

Mean Age 6mrs) 

Males 

Mean Heart- Reiated 
Health Problaas Reported 

Range of Health Roblems per pason 
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Table 2. Reguk Physical Activities of High and Low Active Groups Numkr of 
People Participating in Each Activity within Each Grwp is Reporteci. 

High Active Low Active 
(n=24) (n=19) 

walking 
Aerobics 
Strength and Stretch Class 
Weights 
Tai Chi 
cross Country SLüng 
Dancing 
Cyciiag/Stationary BiLe 
Yoga 
Rowing 
Gd&g 
Golf 
Roila Skating 
smwshoeing 
Bowling 
Badminton 
swimming 
H01stback Riding 
Himimg 
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r r p o w  

The M t  Centre's physician revieweâ aU Mth statw q u e s t i o ~  and 

detamincd those Wb0 were ineligiïle for fi- testing. The &teria included any 

pmious hait or circulatory cikase, or any othcr heaIth pmbiem which might put the 

participant at risk While the group~ did not diffèr in Education (r (l,36) = 0.61, Q = 

O S ) ,  they did m e r  in age (t (1.41) = -2.47, p = 0.0 18). As a redt, age was used as 

a wvariate in the d y s e s  which foilow. 

Materials 

FaEt and source maaory were testsd using faLe fkts as 

in the in the McIntyre and Cm& (1987) study. This consisted of Rading ta the 

participants a Sefies of 'fàcts' about famous people. The source of the facts was 

b l o c M  into p u p s  of- with the nRt ten aicts nad by a ferde? the second block 

of ten by a male source, the third block often by a f d e ,  and M y  the iast block 

of ta by a mak source. Tbese fâcts were of tbrœ types: 8 tme tirts (buffèrs) about 

someone weli b w n  ('Very Lcwis hasts tdcthcms for mUSCU18t dystrophy"), 16 faLe 

nicts about a well b w n  penoaility @gh knowicdgc: "Amie Miÿrry's fhvowite 

wlour is piiple"), and 16 î b  6rtp about somwne who is 1- well known (low 

laiowicûge cent Van Gogh was afraid of spiders"). lbese fkts wcre pmented so that 

haifofthe high knowicdge items ann d ôy the d e  prrsaaa and halfby the 

fernale pftscfltet. Simüarly, haif of the buflla items ume pmentcù by the f d e  and 

hslfby the male source. These items wae aumgcd to ensure t h  halfof the high 

knowledge items and halfof the low knowledge items were read in the fht  haif of the 
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entire w o n  and the otha haif of eech anie read in the second bel£ The 48- 

i t e m ~ ~ o n e w e c L ~ , c o n s i s t c d o f  l6qucsti0nsabouttn1efâctsabout 

b o u s  people (i.~., "Whae was Pope John Paul IL bom?' Lure m o n ) .  The otha 

thiay-bm items w a e  bascd on die niLe fkcts h m  the preseataiion; sixtocn of the 

questions wrre of high knowledgc items and the 0th sixiecn questions were of the 

facts of iow bmwledge items. Partïcipaats were askcd to give answas to both the 

fact and the source, guesshg whge necessary. For SOUIC~ memory the participant 

was asked to indiaie "old" (a k t  pmxnted in the previous week) or "new" (a fact 

presented for the first t h e  et tcsrmg. Ifold, the pason also circled whether it was the 

male or f d e  experimenter who had rrad the nrt For atrimple, i f  the fake fact read 

in the presentatïon by the female preseater was 'Ba Cosby leamed to play the piano 

in high school', the w o n  wouid be, 'What did Bill Cosby ieam to play in high 

school?'. The participant would have to answcr 'piano' for nrt and 'fernale' for 

source to score co&y on the two components. Scorbg for téc test consistcd of the 

two components; total sources comctand totai k t s  comct. The items and test 

questions fbr the fàct/source memory test arc inc1iuird in Appadix B. 

F V  . To rness bntd lobe fiinctioning the 

comput&d version oftûc Wisconsin C h i  Sort Test (WCST) was 0 .  

ThU task is one of cognitive W o n h g  parti& to the aontal loba and the ability 

to supprrss inhibithg inf'imnation (Dempster, 1992; Heaton, 1993). This is a 

nonvabal gslr in which subjectP wge iapuirrd to match a éeck of 128 catds on the 

basis of number (one, two, tbree, or four), shape (crosses, circles, stars, or triangles), 
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or wlour @lue, yellow, red, or green). The matching criterion was b a d  on one of 

these tbnt passibiilities. When 10 SUCCeSSive rcsponses wcn achievcd on one son 

criterion the critenon for a match dmgd The test conSind mtil the participent 

was ucposcd to ail 128 cards or achicved the so&g aitaion for 6 categories. As 

indicaîed by Hau 0994) thae are a numbe~ of dependent measures which couid be 

used with this ta& however, the best depenéent measure to assess hntal lobe 

fimdonhg is the number of perseverative aiws. A persevdve e m t  is de- as 

"one which would have ken correct on the immediately pceediag stage of the 
. 

or, in the !kt stage, as a wntinued response in terms of the mcipant's] initial 

preference" (Müner, 1 %3, p.9 1). This type of  aror is indicative of the individual's 

inability to suppress inhibithg information. This tesponse has been aüriiuted to 

changes *ch occiir in the hntai lobes of the brain a d  has been weU docunented 

in research with patients with bntal lobe lesions (Stuss & Benson, 1984). Reliability 

ofthe mmual version of- test is high with htmamr and iatctscorer m e n t  

comlrited ai .93 a y i  .%, qp!&vcly @&on, Chclune, T w ,  Day, & Curtiss, cited 

in Hau, 1994). The conrtmct a d  content Vlhidity of thU test has been demombated 

as wd w, 198%. 

The Verbal Fliicncy task is a test to messine the ability to gencmte words 

tapidly. Subjecti wcre given fivc letkm (ego, B,N,R,A,P) and aad to genmak as 

meny Ex@& wods as possible within a one minute period (Corsini, 1983). Hau and 

Mckdyn reported testorete# nliabilities of .76 to -81 for the Verbal Fluency test 

under these conditions (Personal Communication, December 20,1995). The 
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dcpendait meamne aras the total n u m k  of words produceci across the five lettas. 

The i a b i i  component ofthis ta& is tbiit subjects will experience d e m i  blocks 

astheyattempttorccailmatitems~the1etkr~ 

The third task to assess fiontai lobe f h d o ~  was the Stioop Colour Test. 

This is a test of a pason's ability ta mhibit intediering mfoIII18Sion. Subjects had to 

distinguish between dors and words a d  respond to each sepately. Tbae were 

tbree pages presentd to subjeas. Tht page had color words printed in bl& ink 

(word page) and the task was to read the worâs aioud as fast as possible. The second 

page had an T pxinted in diffénnt colors (color page) and participants wen asked 

to rrad the color. The iast page had the color words pinted with d i f f i t  colorcd 

ink. The ink color and word did not match one another (word-color page). Subjects 

waeroquÿedtosaythecoloroftheink. Thetaskforpagethntwastosepamtethe 

color h m  the Wnam wnd. namhg oniy the cdour. It was this component which 

malrcs the Stioop Colour Test an inbicbiting ta&. The subject was requind to ignore 

the written word (grrriaa inclinntion to r d  the word) and iasttad say the color of ink 

itwespniittdin(lcssinclidon). 'ïhc~torcadeachpagewasmeasuredandthe 

depadent~le~thedincrrn#mrrduigtimektwcenl#ge3andpage2~ 

-T2) divided by the reading tllire of page 2 m), yiclding a measmr of proportionai 

hcrcascin~spsedonthctask. 

Tbe T d  MdOng test (See Appadlr C) rsquind the participant to job a 

series of n u m b d  or lettaed circla in nimierical or alphabctical order. The first part 

of the test was to join a series of numbers in increasing order. The second, critical 
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t a s L w a s t o u ~ e b a t h n u m k r a n d l e t t e t ~ a l ~ n r O m n u m b e r t o  letter. 

The inhiiitipg component in this ta& is to ignore the teideocy of connecting the 

circles oniy numericaiiy ( i r ,  1 to 2 to 3, etc.); inrted the numbletter-number- 

letter seqirtnce was repirirrd (ie, 1-A-2-B etc-). The d q d e n î  miable was the tirne 

difference to cornpiete the task uaâer numk conditions vasiis that to wmplete the 

letter and number condition divided by the number only condition (WTl )/Tl). This 

dependent variable also represents a propor t id  incnase Ïn t h e  nquired under 

interference conditions. 
. 

Self The Metamemory in Aduithood Questionnaire (MM) 

(See Appendix D) was used to assess selfefficacy of the elderly adults. According to 

Hertzug et al. (1990). the Capacity Scale of the MiA is a highiy reliable and vaiid 

measure of memory selfe5cacy. The Capcity Scak involves Likert d e  ratings (1 

scenarios,suchas'?amgoodatrcmcmberhg~~~m~~". TheMIAwassdministend . .  in 

its eatirrty, d includcd the following scalcs; State%y, Ta& Achievement, Anxiety, 

cîmge, LOCUS @ertu,g a ai., 1990). 

cuff, stctfioscopc, stopwatcb, maswig stickdtbBag>s ~vcdexat ionchea 

(SdCAppcadixF). Aaobic~vityhaskeacmp~inpastreseaichesthishas 

been shom to improve the efficicncy of b l d  flow to the Vanous parts of the body. 

The distance which an individual can walk in six minutes is a reflection of their 
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. -(lm), the saminute 

waiking test is a sub-maximum test ad is both a valid and diable measine of an 

individual's level of fitness- 

At the kgiiming of the sîudy the healîh 

stahisqyestio~usedbyîheKinsmenRehfitCmtnwasadmiiiistend This 

qyestiomaire coiisisted of g e n d  demographic Questions (gender, age, etc.), as weii 

as idonnation on heakh status, and pasonai and fhmily medical history (See 

Appeadix A). The Mill Hill Vocabulary Test is a 21-item d a l t e d v e  synonyms 

test ofEngiish words Hill Vocabuiary Test; 1%5) ( S e  Appardix G) uscd 

fresuently in stuclies of adult age diffcrences in cognition (e-g, McIntyre & Craik, 

1987). 

. . To rssess g d  lm1 ofactivity, the scale uscd by Huïtsch, 

Hammer, and Small(1993) was employed (Sec Appendix H). 'Lhis is a 990int (O = 

to 8 = PPïIX) Lîkcrt Sale of various &tics which am dividecl into six 

categorics. These d v i t y  categorics incl* (1) ph@& adivities, such as jogging, 

(2) sochl 4bcth&ics, such 8s dimia parties, (3) self-ce activities, such a!3 

houscwork, (4) passive &tics, such as watcbing television, (5) W v e  

iafOLmzdion proces@, such as dohg household rrpein and (6) novel intorrnafion 

pmessing, such as doing crossword puzzles. Each participant was given a score for 
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each of these categories baseci on theh respo~lses to the various questions. 

l?Exx4k 

tg& The participants Wb0 were members of the Kinsmen Rehfit 

Centre constituteA the high d v e  gmup whüe ail other rccniits made up the Iow 

active group. Cognitive tests were held at an Age and ûpprtunity Centre and the 

Senior's Complex for the inactive group, and at the Kiiismen ReMt Centre for the 

active group. In the first session the falre f k t s  wac preseated to the participants and 

the verbal fiuericy.aad vocabulary tests were adminisicrrd. The participants were 

given the Metamemory, Activity, a d  Health Status Questionnaires, whkh they were 

a s M  to complete at home and retum at the next session. One week later, in the 

second session, the q u e s t i o h  were retunied and the recaii test for the fiicts and 

soume was gïven. In a thiid session, the WCST - c o m p ~  the Strwp and the 

TrailMalMgmanie- * .  For the WCST, participants wge givm 

instriictions as to how to proceed with the test, incloding WhEch cornputer keys were 

used to sort the various cards. The third session took ~lpproximatcly one hour. 

Mer the third session the fitiiess tests were scheduied for those participants 

Ccntrt. 

Asixminutewalliiigtestwasadministmdonthctrackatthe 

Kinsmen Rehfit Centre to botb the high and low active groups 'Lbese tests were 

conducteci by a physiotherapist and physiotkqy shdeDts who had ken trained in 

perfomùng such tests. Participants' resting beart rate and blood pressure were taken 
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before administration of this test They were then asked to walk at their own Pace for 

6 minutes and Uiformed that they could stop for rea periods at any point during the 

test. The participants w m  instmcted that the distance walked in 6 minutes was the 

measmement king used. This wodd ensure that they attempted to waik the greatest 

distance possible. The walkhg test was conductexi twice to ailow for a 1-g effect. 

Once hem rate and blood pressure had retarned to resting levels, the second test was 

conducted. The instructions were the same as for the first test Once completed, the 

distance walked, their perceived exertion (0-20). according to the Borg sale (see 

Appendix F), exercise heart rate and blood pressure, and t h e  to r e m  to resting heart 

rate and blood pressure (recovery rate) were recorded. The dependent measures used 

in this study wae those taken on the second occasion. The walkuig est was 

conducted twice to account for leamhg effects. The measurements for the walkùig 

test were recorded afkr the second walk only. Measurements were not recorded after 

the est walk and therefore, the reliability h m  walk 1 to walk 2 are not available. 

However, for most participants, we were able to approxhate the distance waliced on 

the second waik based on the &st one. 

The n u m h  of participants who were ineligible to perfom the wallcing test for 

health reasons were 3 fkom the high active and 4 Born the low active group. As a 

result of scheduling diffidties , 3  participants fkom each of the high and low active 

groups were unable to perform the walking test In total, there were 30 participants 

who completed the walkuig test 

After this session, participants were given verbal feedback and infomed that 
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wri- feedback wouid be f m  them at the completion of the sbdy. 

Results 

As a d t  of missing data, for Wth and scéeduhg maso=, and due to a 

relstively smaii sampIe nÿe. no o d  rnuitivacigft anaiysis of the enth set of data 

was undertaken. Instcad, the data were divided into five broad categories and 

multivariate anaiyses of covariance (MANCOVA) were wnduaed on tests in these 

areas. These categories were fitness mea~uce~, acîivity scak scores, metamemory 

scores, cognitive/fkontai lobe measiirts, and memory measutes as represented in 

Tables 3-7. Witbin each rnultivariate adysis of covariance, group was the 

independent variable, age smd as the covariate, and the various otha measiires 

were entered as dependent variables. Univariate 811511yses of covariance (ANCOVA) 

on the individual dependent variables within each multivariaîe set are a h  reporteci. 

messiÿes.de 3 provides a siimmay ofthe aijusteci and observed 

means on each fitness variable for the two pups as well as univariate covariance E 

dues. The multivarhtc anaîysis of covarianœ on the fi- measma included the 

foilowiug variables; âïstmm wwaüced in six inutes, mimms, hart rate, rate,crcïse heart 

rate, and peicnved d o n  'Ihat was a signincmt o v d  diffc~c~lce ôetwem the 

high d low active groups (multvariate E (4,241 = 3.9 1, p = 0.014). In exemining 

the univariate analyses of =varience, sijpüicantdts wac obtained on the 

foiiowing: disîance walLed in 6 minutes (E (1.27) = 7.82, p= 0.009) and prceived 

exertion (E (1,27) = 5.01, p = 0.034). The Prefit p u p  wdced bther (Mt 616.3 vs. 

= 498.2 metres), had a higher rrported perceived exeztion a = 12.7 vs. M = 1 L .4) 
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Table 3. Physicd Fitness Measures of the Six Minute Walking Test for the High and 
Low Active Qorips 

High Active Low Active 

variables M M E 

Resting HR(beats/rnin,) 

ExerciseHR(beets/min_) 

P d v e d  exertion (Borg's M e )  
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d a 10- rrstirig h m  rate (M = 72.3 w. M = 79.0) than the C d v e  Retirement 

group- Although heert rate was greater for the Iow than high active p u p  (El 

= 72.3 W. M = 79-O), this result did not reach significaace ( '  (l,27) = 2.09, = 0.16). 

Also,theamçise~rattdifferencebetweenthegmupsdidmtre8~hsisnifi~811ce 

(E (1,27) = 0.69,n = 0.41). Blood pressure d recovery rate measures were not used 

as dependek variables for h e s s  as they were solely used for monitoring purposes to 

ensure that participants' measmes had rebimed to d g  levels. 

p Table 4 outlines the adjustcd and observed mean scores of 

the two groups on the various components of the activity d e .  The activity d e  

muitivariate analysis of covariance results show an overall difference in scores 

between the groups (mdtivariate 1 (6,35) = 3 21 ,  p = 0.0 13). The mivariafe 

analyses of covariance indiCate no diffkence between the two groups on the 

foIiowing: i n m e  pnncssing (E (1,40) = 1-15, p= 0.29), me1 pnnessing (E (1, 

40) = 0.3 1, Q = 0.581, passive d v i t y  (E (1,40) = 1.39, p = 0.29, seifmahtewnce 

(E(l,4û)=.O.û6, p=0.9~rnd~aict ivity(E(1,40)=O.~,p=0.88) .  The 

overall rndtivarhte E rippsrs to be dut priiicipally to a signifiant diffirence between 

the two groups on the physid d v i t y  component of the d e  (E (1,40) = 17.53, Q = 

O.ûû), with the PteM p u p  hwhg bigha physid (ICtivity scom (M = 16.9) than the 

C r d w  Rctircment gmup ( '  = 9.2). These physical somd 9.2 o v d  out of the 

LICfivity scores nprwent the composite score of 4 questions. Each question has a 

maximum Vatue of 8 @articipate in the activity M y ) .  Ihe average for the high 

active group on the 4 questions was 16.9 or an average score per question of 4.23. 
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Table 4. Activity Scale Scom for the High and Low Active Groups. 

High Active Low Active 

M M E Variables 

ûverali Multivariate Anaïysis Covariance 321+ 

Physical Activity 

Social Activity 

Passm Activity 
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0Ved.f. these participants were involved in some fom of physicai activity between 

once a month a d  2-3 tirnes a moafh. Ih low active gmup possib1e 32 or an average 

of23 out of8 pet @on. This t radaks into bctween once a year and 2-3 times a 

yesr tbese individuais wcre involved in some typc of physicai dvity. More 

specifîcally, in ateminug the question on m b i c  activiîy, the high active group had a 

mean score of 6-74 out of 8 or appn,ximri?tely 2-3 times a week these individu& were 

involved inaembic activity The low adive group had a mean score of 3-05 out of 8 

on this @on, or 2-3 times per year these individu& engagecl in some fonn of 

aerobic activity. Therefore, the &Fit group bad higher physical @Mty scores, &th 

overail and on the aerobic activity @on, than the C d v e  Retirement group. 3 

times a week these individuals were involvecl in aerobic activity. The low active 

group had a mean score of 3-05 out of8 on this m o n ,  or 2-3 times per year these 

individuals engageci in some fonn of acmbic activity. Wfore, the h F i t  group had 

higher physical activity scores, both o v d  and on the acrobic activity @on, than 

the Creative Rttircment group. 

Scons. Table 5 mnmadza the adjwteû and observed mean 

scores obtahd for cach group on the d o u s  sections of the Metamemory in 

Adulthood Scalc (MIA). The multivarigte H y s i s  of covrrianCe for the MIA 

indictüed no diffcrrnce in scom bdwea the high and low active graups (multivariate 

E (7,33) = 0.55. p= 0.79). Nor wem any of the univariate E tests signiücant, 

irrcluding the Capacity S d e  @ (1.39) = 1.89.0 = 0.18) which was the measure of 

selfefficacyy 
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Table 5. Metamernoq in Aduithood Scale Mean Scores for the High and Low Active 
h W =  

Variables 

High Active Low Active 

Achievement 

Anxiety 

CapeCity . 

-ge 

Locus 

strategy 

Task 
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ve The sdjusted and observai mean group scores of the 

vanous cognitive tests are summariPd in Table 6. A muitivariate d y s i s  of 

covariaiw was conducted on the cognitive measmes which assess hntal  lobe 

fimaoninp. ûvetalI, this adysis shows m diffkence between groups (multivariate 

E (5,3 1) =1 S6, p = 020). The univariate ailalyses of covariance on these five 

variables (fiontal lobe bctioning) îndîdicate no difference on these variables which are 

the following: Strwp test (E (1.35) = 0.007, p = 093), tcail making test (E (If 5) = 

1.69.0 = 0.20), verbal fluency (E (135) = 0.49, p = 0.49). source memory items 

correct (E (1.35) = 0.90, Q = 0.35). The Wisconsin Caid Sozting Test - 
ComputeriEed, spe!cifically the number of petserverative emrs shows no sigaifiant 

aifference between the groups usin$ the imivariate analysis of covariance (E (1.35) = 

2.58, p = 0.06) however, it is worthwhile noting that the univariate anelysis of 

variance for this depcadent measure is sigdc811t (E (1,36) = 4.51, p = 0.02). 

The final two variables, Mill Hill Vocabulary test and fact memory items 

correct an mnrmhd in Table 7. Tbis rnuitivazb andysis of covariance d d  not 

nach sisnifiance (E (2,35) =û.39,0 4.68). The univariate d t s  show no 

d i f f i  betweai the gmup for vocabuiary (E (1,35) = 0.23, p = 0.66) or fàct 

mernory (E (1,35 = 0.79, p = 0.38). 

Discussion 

The piitpose ofthis study was to c o m p  the cognitive pafonnance of a group of 

high physically active elderly adults to that of a p u p  of less physically active 
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Table 6. FmntalLobeFUlECfioning Tasks - MeanScoies fat HighandLow Active 

High Active Low Active 

Variables hl M E 

WCST Persevemtive Emrs 

Stroop Colour Test 

VabalFIuency 

Trail Making Test 

Source Mcmory Caned 
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Table 7. Mean Scores for High anci Low Active Groups on Mcmory and Vocabuiary 
Measms (Not Asesshg Frontal Lobe Functi0aing)- 

H .  Active Low Active 

Variables h4 M IL 

Mill Hill V d u i a r y  Test 1 5-72. 15-30' 
15.91b 15.1 lb 

Fact Memory Correct 20.89 19.1 1' 
21.71b 18.7gb 
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comteqmk Because of tbc method of rraiiitiiig participants, it was hopcd that they 

dBked only on physicai actMty cind mt cm gawal8Ctivity Iml or sifefficacy. 

Wewensuxrssntlhaliiltmgorirtwogn,~onthc~~dselfeffi~ 

measuresasdacmiùudbytbeactivityandMIAqucstio~. Thchighandlow 

active gmups anamtd equal scores on the Cqady  Scale of the MIA and on leveis of 

activity other than tbe phpicai component In defïning these two groups diBering 

only on Ievel of physicai activity, we f o d  only Y support for the hypothesis 

that acrobic d v i t y  mhances memory or hntaL lobe fhctioning in highly active 

eldaly aduits. The groups wae detcnnined on the basis of membership of the 

Kinsmen h f Ï t  Pmgram. This diffintiation was supportecl based on the following: 

fi- mearsuns, physical activiîy, and specificaiiy, the aerobic component of 

physid dv i ty .  The Prefït group showed enhancd paformance on measures of 

fitness, inc1iiAing distanœ walLed in 6 minutes, prceived exdon and a margiaal 

diffhnce on d g  kart ratc Exercise htart rate, howevery showed no différence 

baaneentbegmups. AsdWcuPscdinbwRiesultsSCCfjon,thephysicaiactivity 

compotent oftbe acîïvity scaie showeâttilit the members ofthe Pr& program 

rcportd a hi* naluency of physical activity. Aiso, bssed on @on 22 of the 

activity d e  ('Wïithin the lrrt two ycars, 1 engiigsd in cxGZCiSt 8iCtivitits such as 

jogging swimming, bicyciiug, tamis, fast-waiking, cmss-comtry slrüag, ba&tbU, 

fenciiig, squaph, racquet hall, h=WY judo, =w the Refit mup reported 

a greeta hqucncy of participation in these m b i c  actîvities than those individuais 

recruited h m  Creative Retirement On this question, Refit participants rrported 
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aembic activiiy of approximafely 2-3 tima per week whcmas the low active gmup 

reportai oniy an activity lenl of appn,ximgtcly 2-3 timcs a y=. A separate set of 

statisticalfnitswntconductEdgn,~participantsashighdlow~vebasedon 

theabovepuestion-h~sooiing7at8beamehighactindthose~~0~6or 

less wIlStiîuted the low active. This diffhntiation d t e d  in movement of7 out of 

the 43 participants with 3 Prefit memkrs becoming low active and 4 C d v e  

Retirement participants moving into the high active categoty. Univariate AnaLyses of 

Variance on this aew set of data yieldcd substaaiially s i m k  d t s  to that of the 

initial groupings. Changes to the &ts included no dinsrrnce between the groups 

for perceived exertion and rrsting heart rate. The Wisconsin CaUd Sorthg Ta& 

became ody margidiy significant imder these conditions. The initiai initialdifntiation 

of groups by Prefït membership appears to be justifid basai on the above. 

The results support the hypothesis thei the groups muid not show diffcrences 

on masures of vocabulary, as the high and low active gmups pdmned equally on 

the Mill Hill Vocabulary test. Thù suppts pst rrscrvch which bas f o d  dut 

vocakihry scores are unrclatcd to the fi- or activity Iewl of cklafy adults (Shay 

& Roth, 1992). H o m ,  madms apctïng no ~~ bawecn high a d  low 

fit elday have reporteci a difkmm in voc&uky bawkn c x c r c ~  and cuntrols 

(ClSrLa0n-Smit.h & Hartley, 1989). They used age, e d d o n  and seKraSad M t h  as 

coV8Piabs and vocabulary scores were f o d  to be signincantly difkmt ôetwem the 

two g r o q  on the combmcd corariates. Cladcson-Smith and Hartlcy do not provide a 

basis for this conflicting remit. DBeriences would not be expeckd on the basis that 
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age-reiated Meteeces between young d older aduits are not g d y  found in this 

a m  of cognitive finidion@. The present study supports the notion that fitness 

effects shodd not edmce vocskilay inelâeriy adults. In fkt ,  Mdmp a d  Craik 

(1987) and others have repohd d t s  fâvouring older subjects on this type of test. 

These results arr wiignwrit with past research involving geneml tests of sementic 

memory and crystalliped iiiteiligeme, again where no adult age diffamces between 

young and old aduits are found (Kausla, 1991). 

This study Wed to find a significant diffkence as a M o n  of h v i t y  on 
. 

measures of episodic memory. Both nrt and source Iccall were the same for high and 

low active elderly in the present stuây. Past icsesrch examining the e&cts of activity 

or fitness on episodic memory of elderiy addts is minimal. Further research in this 

area M d  k p d  sincc we know thae is signifiant deche in episodic memory 

pafonnsnrrr with age (Craik, 1994). In ewmiaiiig fiontai lobe fimctioning, n o d  

sourçc amnda, which is the irinhility to c o d y  source inforxnation, the WCST and 

VeïbilFitacncyswm. Tkyfod~sourccarnncsicrcspotl~e~ coneiatcd 

siei i i f idy with the WCST (E = S3) d Vakl Fl~esicy (L = -38). 'Ilicse 

rewdms concludecl thit normal aghg is scconqmnicd by declines in fiontai iobe 

Zimctoning, which d t s  in M c i t s  in the abiIity to source information and in 

pafomanœ on the WCST. In this sbudy the cct~~~iations betw#n source manoy 

(total sources CO-) and WCST and Verbal Flumcy wrrc E = -20, anci and = -44, 

respectively. These relationships between rncasuns of hntal lobe hctioning and 
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age wsrrant nntha study. 

Fact reccill, a second camponent of episodic memory, was also qPal for the 

high and low active groupe, a findiiig simik to pas& research (-0--ko et al., 

1992; Moui et al., 1995). As ddmninsd by Mod et ai. (1995) in the Ross 

Motmation Rocessing Assessrnent VA), scores on the memory subtests of the 

RIPA were equal for the waiking, weight training, d control gtoups. Chodzdo- 

Zajko et al. found that high and low fit eldaly @onned cquaiiy well on a rneasure 

of fiee d. This areaof fimctoning, as withvmabulary, appears to be UllLlffited 

by the effecf~ of physical activity. 

Clabon-Smith and Hartley (1989) found fitness e f f î  for measrnw of 

worLing memory which is thought to involve extensive ûontal lobe fûnctioning. In 

particular, taplrs m d g  masonhg ability showed the greatest fi- effeds for 

participants* Simiîarly, Shay ancl Roth (1992) e x a m i d  a number of f'rontal lobe 

functioning measuns to c b m h e  whether fitncss level infliieaced the ability to 

paf~~~llsuchtasks* ?behntallobcmcasurcswbiditbsyacamm#iweretheStroop 

calointe~t,V~Fluency,cindtheTraiiMdriogTest niyalsotestedavarietyof 

visuospatisl tasks including Wechslcr Memory Sale Visuai Reproduction test, and 

the Rey-oStemeth Complcx Figure Rcprodwtion Test, both of which involve the 

rrpoduction of a viaial stimuius. In con- to Clatiw,n-Smith and Hartley, Shay 

and Roth found no fitness eilkds for the fbntal lobe measures. However, both 

vhmqaW tada showed interactive age and ntness e f f i .  In a simüer way, the 

present study examineci the activity level of elderly aduits related to perf'orxuance on 
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such interférence SC11SitiVe tasks thought to tap frontal lobe finictioning- According to 

the d t s ,  the MANCOVA indicates tbat thar are no di&rrec*r between the two 

pups on aU merarrs of fiontai lobe frmctonhg with p set a the .O5 lcvel. As noted 

earfier, howcver, th0 Wùconsin Gard Som T e  xcached siBnificmœ when 

d y s e d  usiiig a multivariste analyses of variance (MANOVA), without using age as 

a covariate. This finclhg is of interest for it may indiate a ciifference which exists as 

a result of a@vity level. While the -on neeâs to be made with great 

d o n ,  I have spcdatd on the mbility tbt fitness is related to hntal lobe 

f'unctioaiag in al&r ad&. Ihe high a d  low active pups exhibited eqyd 

pe&ionnauce on al mssrires of fiontal lobe fimctioningY with the possible exception 

of the WCST. This outcorne is similar to that of Shay and Roth (1992). 

The m q i d l y  signifiant differenct in paformance between the two groups 

on the WCST and no other fiontal lobe masure suggests a possiible f'unctiod 

dhxhtion ktw#ci thae hntal lobe tasks, a nndiiig which comborates Hau 

(1994) and Chow (19%) worlring wÏth yotmg adults. Hau (1994) cxamhd the 

intctcodations b m c n  various masures which have been used to assess 

fimctionhg of the hntal lobes. He f o d  t3irt the WCST aud Verbai Fluency - 
not signifidy comlatrd with eacb otha in his study with young adults. To 

explain this, Hsu ;iPgued tbat tbat nmy be a tlcu101ogicai distinction behmen 

production of a rtsponsc (Verbal Flumcy) and the iahibiion of one (WCST). 

SimiMy, Chow (1996)¶ as a follow-up to Hau (1994) attempted to comnlate 

intdkence-sensitive tasks. This research fàiled to show significant conelations 
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between WCST and Vabal FIuency, a M d  dcpeadare ta& (Rod and Frame Test) 

and Stmop Colour Test and between the Trail Mai;iog Test d WCST. As 

a signifiaint negative comiation was found betwœn the Trail hdaking Test and 

Verbai Flwncy and a sisnificaut positive conelation was f o d  bctween WCST and 

the Stroop Colour test. The lack of consistent signifiant wmiations mong these 

îadcs leads to the notion that perhapd thest taPLs are tapphg into sepatate components 

of neinological f'unctioning. Newologid fïdhgs of Stuss and Benson (1984) 

i n d i d  that the sïze of a patient's hntal lobe lesion stems to be more important 

than its location when examinuig responses o f w o n  and inflexi'bility. As well, 

even though perservation, which is "defined as an abnonnai tepetition of a specific 

behavïoi' e.13) is wmmon to patients with hntai lobe damage, it is found in 

patients without such damage and not found in di patients Who bave damage to the 

fiontal Iobes. 'Lhis caa lead one to conclude tbat the hntal lobes are more cornplex 

than simply the control site whem the inhi'b'iticm of ixrclcv~ût Wonnation occurs. 

Finibarrsearchintheanaof~psy~Iogyisnadedtodetaminctbespecific 

M o n h g  of each part of thU chiassive caebral amn (Stuss & Baison, 1984, p. 3). 

The tests which have btai used to detemmie the functioning of the h n t d  lobes may 

be a s a s h g  qmate arcas of these stnrtmes. Amthet possiality is that rneasiires of 

firontallobc~ctio~arruscfuliii~gp~~sufha9tbatoccmringia 

Alzheimer's or Korsaicoff s syndromes, but mt in cvaluraing différences in nonnal 

fiinctioning adults. In the present study, it io of interest tbat pnformance was equsl 

for hi& and low active p u p s  on T r d  Making, Stmop Colour Test, and Verbal 
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Flueacy and pafonnmce was bigha for hi@ active on the WCST. 

As wdl, this diffc~cllce in pafomance on the WCST indiates that the high 

active group, making fèwcr pascvarisve cnois, bad less difnculty inhiiiting 

imlevant informaiion than their W v e  pecm. ThiS 1& to tpstions as b possiiale 

selecfive neurological changes which may occur in elderly addts wbo engage in 

regular physical 8Cfivity. As discussed by Shay and Roth (1992), the age-reiated 

paceptuel decline resuitiug fbmneurological chmges *y be spared tbrough regular 

physical 8ctivity. Specifidy, active elderly may undergo nght lateralized 

pteserv8tioq conse~uentiy pmtecting the brain h m  the normal declines associateci 

with the aging process (Shay & Roth). However, as these researchers indicated, 

anatomid and neurophysiologid evidence would ne& to emerge to make such 

conclusive statemeats. Talong this a step k t k ,  pebp the hntal lobe tasks which 

they uscd, the Strqop CoIour Test, Verbai Fluaicy, d Traü Making, rely on the 

fimctioning ofthe Icfk hemhpke of thc frontal coitac while those tasks involving 

vhos@ai perEommnœ place d d  on the nght hemispherc. It may be possible 

that t&e hi& fit eldaly unckcgo improvemcnts in fiinctioniug of the nght hemisphere 

oftbeseshuctiÿes w i t h ~ ~ w i t h t h e l & h a n i s p h e r e m n a i n i i i g  

uncha~@- Until nmirr rrscsrch in this a m  is cornpiete, such possible explanations 

remain mxrtab 

The relatively SIMU sample size of the present study, coupled with missing 

dats for Mme variables, made more powerful Stasistical tests impossible. For 

example, a regression analysis might provide a better means to detemine the relative 
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importance of physicai activity on these numemus variables. Amther possitb'i 

wodd be a discriminan r *  

t analysis which couid fiiaher examine variable combinations 

which may ba t  differeatiatt high ancl low fit gmups. The was also the risk ofa seK 

selection bias within the sbdy- The high active wcre yotmger and had more male 

participants than the low active group. ûn average, this group also repor&ed a -ter 

number of health pmblems than the low active group. If these health probIems 

affected their cognitive pafommce in any way, this m y  have masked any Hkcts of 

the physicai actïvity. Although aü participants wcre cornmmity dweWg 

individuah, some of the Iow active elderly residents of a Senior's Cornplex 

which may have a f f d  their kvel ofactïvity. Arthritis was reported in both groups, 

6 partîcipants of the high active and 4 participants of the low active group, which may 

have a&aed these individuais' activity leveL 

The mean age of th gmups is also of intaest wbai discussing the d t s  of 

the prrscnt sady- The o v d  mean age of this sample is 73.43 years, whereas the 

stuâics condiacted pmiously npoit mcsi ages rcmgine 53.4 to 66.98. As 

disassd by Mod a al. (1995), this varhion in mean aga beiween the various 

studics may m u n t  for dhxqmt lcsults. As dircusscd by C d t  ancf Simon (1980), 

infbrmation pmcessing kgins to decliac in the mid-16Aies and bacornes quite 

noticcabte by the age of six@-five. With the mean agc 8.43 ycars above sixty-five, 

changes mey be more evident in subjects in the pcsent study. However, the high and 

low active gmup mean ages wae relatively eqria2 diffbing by ody 4-21 years. The 

multidate analysis of covariance conecfed the groups on the basis of age, whicb 
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ensurecl that the groups wiert the same on this variable. M o r e 7  within this 

pariicuk study, subject coxxqmrkwns are posstile. Howevcr, d r a .  amnate 

conclusi013~m~0mpiirnietopast~cs,wheremcanrgesciremnrkcdlydif'fierent, 

becomes problematic. As weii, subjccts of the Mod n al. (1995) shdy wrie inactive 

(i-e., reporthg not-moze thsn one moderate to vigoiws aerobic or rcsiscance training 

session of more than 20 dweek) .  These ~ i e ~ e 8 n : h  wanted to easurr that the 

implementatîon of the waiking program would nsult in fitness beatfits. They used 

the Ross Monnation Rocessing Assessment (RIPA) to delamiae participants' ability 

to process iafonnaiion. They v m e  able to examine the reiationship between the 

fitness performance and cognitive fiinctioning as indicated by the RIPA. In 

examioing the RIPA, this rehionship may be a d t  of the inactivity of these 

participants. Furthermore, an d y s i s  of the RIPA suggests that it would be usenil 

oniy in picking up gross changes in geaaal cognitive functoning. It is kiieved that 

aU participants in the present shdy wouid exhibit vcry high pafomance or ceiling 

e f f i  on thW type of test. 'Ibis maices a cnwsîbdy cornparison of eldaly's 

cognitive @omancc as it rcW to physicai fi- a difficult one. 'Lhe participants 

pre!3entcompariso~ 

nie'cbnc~usion b w n  is tbpt d e r  the conditions of die present sbdy (two 

groups of commuaity dwehg, beaWy êldctiy7 active in a variety of ways and quai  

on selfcfficacy), thet a duration of physicai activity of at leest two years may not 

prove to k of grrat cognitive benefit to elderly who are active cagnitively as well. 
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The bene* ofa fitness program msy ody kcome evident for ~d~ who are 

not activdy mvolved at the start of the program. Appropriate controis were not 

iacluded in this stufy buî should k prrresiS in nrtme woik on this topic. However, 

these d t s  indicate tbet the rolt of ntarnr alone on cognitive ab'ility may not be as 

importaut as indicated in pst m h .  nie d e  of generai d v i t y ,  in paatiCUlEir 

wgiiitive and social activity, may be of gceater importance to cognitive hctioning of 

elderîy aduits. 
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List Items 

F a c t d  Source Memory Test 



AppendU B 
List Items 

Fidel C a m  asullly wears a rniiitary uniform. O 

Piem Cardm piays poker every Wedoesday. (F) 

Gaocge Bush owns a Cadillac. (H) 

Benjamin Spock -te poetry for relaxation- (L) 

Mary Tyler Moore is married to a younger man. 

Tony Randaii is a gourmet cook. (L) 

Wayne Gretzky's favorite composer is Mozart. (H) 

Bing Crosby spoke Spanish fluently. (H) 

Frank Sinatra does aot drink beer. 

John Lewon had difficulty spelling. (L) 

Gordon Sinclair ohen wore a kilt- 

Jack Nicholson always wears black suspendas. (H) 

Charles Manson's gnadmother was an expert in archery. (L) 

Sean Conrvry wmts to travel whea he retires. (H) 

Li'berace always bnd a candelabra on top of his piano. 0 

-Id Schwartzenager excelled in math whiïe in high school. (L) 

Bette Davis was superstitious about the number 3. (H) 

Princes Diana is allergic to cats, (H) 
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29- Tom CNise is a Cachotic, 6) 

30. Don Johnson's fiwonte food is avocadoes, (L 

Wiaston Cbwichill had a pet rabbit as a chüd. (H) 

V i i  Van Gogh was ahid of spiders. (L) 

Piene Trudeau's hcher was an aicoholic. @) 

Ronaid Reagan's favorite candies are jeiiy beans. 0 

~ n n e  ~ i m a y ' s  tavorite colour is purple. iH) 

Don Cherry's favorite food is Italian. (H) 

Bob Dylan always eats oamieal for breakfast. (L) 

Catherine Deneuve advertises Cbanel pemime. (T) 

Mick Jagger enjoys waîchuig game shows on T.V. (L) 

Marshall McLuhan broke an ann at the age of 7. (L) 

3 1. Michael Jackson is an avid sportsha. (L) 

32. Jemy Lewis hosr, telethons for rrm~cuiar dystrophy. 0 

33. Brian Mulroney is a self-taught carpenter. (H) 

34. Humphrey Bogart loved to travcl by irain. a) 
35. Joan Collins' sister wmtc a book about Hoilywood. '0 

. - 
36. Francois Mitterand ha#d horseback riding as a chüd. (L) 

37. Burt Reynolds enjoys reading novels in his spare tirne. (L) 



38.George Burns is an expert in Shabpeam's writing. (R) 

39.susPa Thompson's bvorite ecPson is autumn. 0 

40.Bü1 Cosby began to play the piano m high school. @I) 
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Tnvia Test 1996 

Name: 

Date: 

What theory of physics is A l k a  Einstein best hown for? 

Answer 

How did Hwnphrey Bogart love to fravel? 

Answer 

What beverage does Frank siiiatra not dririlr? . 
h w e r  

What is Don Cherry's favorite kiod of food? 

m e r  

What is Tony Randall, other than an actor? 

Aaswer 

Wbat is Michael Jackson an avid fan of! 

Answer 

What country did Anwar Sadat initiate peace talks with? 

Answer 

Wbat dots Sean Conuery want to do when he retires? 

Answer 

What part of the U.S. did Tennessee Williams wurite about? 

Answer 

Source 

Source 

Source 

source 

Source 

Source 

Source 

Source 
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What did Bill Cosby karn to play in high schooi? 

Answer Source 

What does Mick Jagger enjoy watching on TV? 

Aaswer Soutce 

What body part did Marshall McLuhan break at tk age of 7? 

Answer Source 

What spon is Jimmy Comors famou for? 

Answer 

Wbat did John LRmn have difficuity in? ' 

Answer 

What was Bette Davis supentitious of? 

Answer 

Who was Jafquclhe Oarssis' fust husband? 

Answer 

What country is Pablo Picasso a native of? 

Answer 

What was Charles Manson's grandmoiha an expert in? 

Answer 

What color aspenders does Jack Nichoison always wear? 

Answer 

Where was Pope John Pauî II born? 

Answer 

Source 

Source 

Source 

Source 

Source 

Source 

Source 

Source 



Answer 

What is 

Aoswet 

What is 

Answer , 
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Source 

What was Vincent van Gogh anaid of? 

Answer 

Wbat did Naplcon Bonapte aiways have inside his jacket? 

Answer 

What Lind of pet did Wmton Churchill have as a chiid? 

Answer 

Who is Wayne Gretzky 's nivorite composer? 

m e r  

What country was Adolf EInkr boni in? 

Source 

Source 

Source 

Source 

George Burns an expert in? 

Source 

Don Johnson's favorite food? 

Source 

When does Piem Cardin play poker? 

Aaswer 

What sport is Mario Lemieux known for? 

m e r  

What did Fraacois Mitterand hate as a chiid? 

Answer 

What is Susan Thompsons's favorite season? 

Answer 

Source 

source 

Source 

Source 
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What color wig does Dolly Parton always wear? 

Answer 

What language did Bhg Crosby speak fluently? 

Answer 

What war was Abraham Linmin president during? 

Answer 

What is Princess DiPaa allergic to? 

Answer 

What does Burt Reymlds enjoy doing in hU spare the? 

Answer 

Wbat is Anne Murray's favorite color? 

Answer 

Wbat did Benjamin Spock do for relaxation? 

Answer 

What ski11 did Brian Mulroney teach hiniself? 

Answer 

What famous cbapel did MichelangeIo pahî? 

Answer 

What does Bob Dylan always eat for breakfast? 

Answer 

What was Thomas FAison's famous invention? 

Source 

Source 

Source 

Source 

Source 

Source 

Source 

Source 

Answer Source 
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43. Wbat is Tom Cruisers religion? 

Aaswer 

44. What product is Orville Reddenbacher lmm for? 

Answer 

45. Why was Ben Johnson dkquaîified nOm the 1988 Olyrnpics? 

Answer 

46. What LMI of car does George Bush oan? 

Answer 

47. What addiction did Picrre Trudeau's father suffi fiom? 

Answer Source 

48. What subject did Arnold Schwartzenager excel at in high school? 

Answer Source 

Source 

Source 

Source 

Source 
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AppeadixC 

Trail Malang Test 
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Begin 

End 
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End 



nie Effects of Reguiar 68 

Appcadix D 

Metamemory in Aduithood Questionnaire 

-1 
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In thir Q A ~ o - ?  VI -4 likr  OU +O t.ll US h~ y- US+ YOIX 
1 l . 1 6 ~  and bOV you faal 8bout it. 2 â a œ  are no right or wzong aamus t o  
these q w 8 t h m  kcriwe pwplr ur muent- P l u 8 8  taler your t h  and 
m+uu OF thmsr qirUUon8 te tha b u t  of your ibility, 

SOP. of the Q U ~ O R .  ask your opinion about remory-xelated statements; 
for examplr: 

My nemory w i U  grt wrse as 
f get-older- b, 

ZZB -8 v i a  m d ,  of -e choo~r uliy o f  U U V U S .  1 f 
, you agr.r stroaq1y vith the atatrirnt you vould ekch If you disagrse 
e o n q l y  y00 would circla la- L. Tàe p .td .Rwu. M u t e  lui 
m r i g  rgnrirnt = -. 'bu 1- E ~MUU gh?es you a middle 
cholce, -kit don% usa the taulu8 yari rrrlly cangt decide on ury of the 
o t b u  7. 

c: 
(a) q u d o n ,  .@ut if it d-nlt 8a.r to apply to you 

vuy  vell. 
(b) Answu as honrstly as you can yhat is tzue for m. Please do 

not k r k  m m m t h i n g  becausa it srrais lue  the aright thing to 
say. 
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1. Pot mst peQPl*, tact. that 
rse interrsting are casier 
to  ramerbec thrn facts tut 
ase nota 

a, agree strongly 
b. .gr.. 
c. undecided 
dm disrgrec 
a. diragsee sttongly 

a. agree strongly 
b. agree 
c. undecided 
da diragtee 
cm diragtee strongly 

3 Do you keep 8 î ir t  or 
othetwfse note irpo~tant 
&ter, such 8s birthdays 
and rnniversar ier? 

8. never 
b. rrrely 
cm roiatircs 
d, often 
e. always 

4. f t  ir irportairt ta me to 
have a good maaoty 

a. rgsee strongly 
b. rgtee 
C a  undecided 
da dtragree 
8. disagrce strongly 

S. f get upset when I cannot 
remembet smething . a. agree rtrongly 

b, agree 
c. undecided 
da dlsagtee 
a, diaagree strongly 

6. When you &te looking for 
soirthing you have recently 

. . mispl'.ceâ. do you t ry  to 
tetrace pour steps in otder 
to 1-te it? 

a, rgree strongly 
- b. rgrre 

cm undecided 
da disagree 
a. diragtee rtrongly 
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8. 1 ftnd i t  hardes to tnembet 
th5 ngs when 1 la- upset. 

a. agfee strongly 
b. agree 
ce undecided 
d; disagrce 
e . d i  sagree st rongly 

a. agree strongly 
b, agree 

- c. undecided 
d. d i s a g ~ e e  
e. disagrce strongly 

10.  X can rtmember things 8s a. agree strongly 
well as always. b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

11, Uhen you have not f inished 
reading a book or magazine, 
do you somehw note the 
place where you have 
stoppid? 

a. never 
b. rare ly  
c. soaetimes 
d. often 
e. always 

12. 1 get rnxious when 1 am a. agree strongly 
arked t o  reaember romething- b. agicee 

CD undecgdeà 
d. d i r rgree  
e . disagree strongly 

It bothess m e  when 0tber8 
not ice  ry i r r r r t y  f i i lure8 .  

a. agree strongly 
b. rg tee  
ce undecided 
dD d i u g r e e  
e. d i u g r e e  stsongly 

II. 1.r les8 e f f i c ien t  at 
teremberin9 things now than 
1 u ~ e d  LO bt -  

a. agree stsongly 
b. agtme 
c. undecided 
d. d i r rg ree  
e. disagree strongly 
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15. 1 have di f f icu l ty  
remembering things whea 1 am 
aiuious . 

a. agree strongly 
b. agtee' 
ce undecideü 
a, aisagres 

diragret  strongly 

16. The oldec 1 get  t h e  harde? 
it is to rciacaiber clearly.  

-a, agree strongly 
b. agree 
c. undecided 
d .  diugree 
c , dirrgree s t tongly 

17. Do you think about the &y's 1. nevet 
ac t i o i t i e s  at the beginning b. ra te ly  
of the  dry 80 you crn c, s a a t b e s  
temeribes uhat you are d. often 
supposed t o  do? e. r l n y s  

18. f a m  just as good a t  
rcaicmberlng as I eoer was. 

a. agree strongly 
b, agree 
c. undecided 
d. disagtec 
e. disagrce strongly 

19. 1 have no trouble keeping 
ttrck of i y  appointicnts. 

a. rgree strongly 
b. rgree 
c. undecided 
6. dLugree 
e. diugree strongly 

mr mst people, it i r  
euier to remaber 
in fomt ioa  they ne& to ure 
r a t e l y  th.n faformation - 
tbey will mt ure for r long 
tfme. 

a. rgree strongly 
b. agta. 
ce undecided 
4. d iugsee  
e.. dimgtee strongly 
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21. m s t  pople  fiud it eamiet a agsee strongly 
to z a a b e t  d i ~ e c t f o ~  to b. agree 
places they -nt or nerd to c. unaecided 
go than to  places they knw d. disagree 
they vil1 never be going. cm disrgrce sttongly 

22. 1 am usually unersy when 1 
attempt a problem tut 
raquires m e  to  u s e  my 
meaiory . 

agree strongly 
agree 
undecf deâ 
diragrsc 
disrg~ee strongly 

23. I feel jittezy if 1 have to . a. 
.Sntroduce -one 1 just b. 

- m e t .  Cm 
dm 
e. 

agree strongly 
rgree 
undecided 
diragtee 
disagree s t tongly 

24. BaPing a bettes aeaoty would 
be nfce but it is-not  Vary 
important. 

a. agrce strongly 
b. agree 
cm undecided 
d. disagree 
e. d i  sagrce strongly 

25. Do you post reminder8 of 
things you need to do i n  a 
praainent place, such as 
bulletin boards or note 
boards? 

a. never 
b. rrrely 
cm rometimes 
d. often 
e. rlways 

26. It dwsn't botâer me when my 8 .  agree strongly 
W r y  fiil8D b. agree 

cm undecided 
d. diragrec 
e. disagtee rtrongly 

27. 1 am poot at rmembeting a. igtee rtrongly 
tr ivir .  b. agzee 

c. undacided 
d. diragrce 
e. disagree strongly 
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28, 1 aa ruch wrre  now 8t 
raembeting the content of  
navr articles and brordcasts 
thrn f vas 10 yearr ago. 

8. agae  strongly 
b. 89r.e 
c. undecided 
d. dirrgree 
e disrgrce strongly 

29. Do you routinely keep thfngs 
i n  a familiar spot so you 
w a ' t  forget them when you 
need to locate th-? 

a. never 
b. rarely 
C O  sometimes 
do often 
e. Uways 

3 0 .  Coaprred to 10 yerrs ago, 1 a. agree strongly 
am iuch worse at remeaberfng b. agtte 
t i t les  of books, f i-, or CO undecided 
play8 . do diuagree 

el dioagree strongly 

3L. Pot wst people it is easier a. .grec strongly 
Co remaaber wrd8 they want b. agtes 
to ure than wrdr they know * c. undecided 
they vi l le  never une, d. disagrce 

e. diragrce sttongly 

32, 1 rcmanber i y  drrrrr much 
les8 now than 10 yearr ago. 

a. agree strongly 
b. rgree 
c. undecided 
d. disagires 
a. di  sagtee strongly 

33, X crnt t espect to be 9044 at a. ag rn  stronply 
reae&ering postal codes a t  b. rgree 

. ay rge. c. undecided 
d. diugree 
cm dirrgree strongly 

34. Most people f ind  f t  erriet  
to ruember ehe n-8 of 
people they cspecfally 
dfrlike than people they 
hrrdly notice. 

a. agree ~trongly 
b. agree 
cm undecided 
dm diragrce 
a. disagtee sttongly 
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. I have l i t t k e  coatrol over 
my memfy abilfty. 

a. agtee s t rongly  
b. agfee 
c. undecided 
da dir.9~- . disrgsee r t rong ly  

36, When you waat to  take 
s-thing w i t h  gour do  OU 
l a rve  it i n  an obwious, 
prominent place, ruch a s  
put t ing  yous ruitcrse i n  
Exont of the door? 

a. nevet 
b. rrrely 
c soaetlmcs 
d. o t t e n  
e. alvays 

37,  1 think it tr important to 8. agree s t rongly  
work r t  rustrfning r y  l c ~ r y  b. agree 
rb i l i t i e r . ,  , c. undecfded 

d. dinagrte  
c.  disagrec  strongly 

38- 1 r i sp lace  things note 
f raquently now t h rn  when I 
was younger. 

a. agree strongly - 
b. rgree  - 
c. undecided 
dm disagcee 
e. bisrgxee s t rongly  

39. k people get older they 
tend to forget whese they 
put thingr more frequently- 

a. agree r t rongly  
b. r g m e  
c. undecided 
dm d i s rg ree  

d i s rg t ee  strongly 

40. I wotk hard r t  tcying to am agtee  r t rongly  
i i lprwe my aemory. b. rgree  

c. undecided 
d. d i s rg t ee  . 

a. d i  sag tee  s t songly  
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41. Colp.r.6 to 10 yertr .go, 1 
n w  fosget u n y  more 
rppointœcnts, 

a. agree strongly 
b. a g m e  
c. undecided 
do di~8gt.e 
es disagrse strongly 

42. ff 1 am p u t  on the spot  t o  
tclrember names, Z know 1 
w i l l  have dffficulty doing 
it . 

a agree strongly 
b. agree 
ce undecided 
d. - disagree 
a. disrgree  strongly 

43, For mort peopZe, i t  is - 8 agree strongly 
ermiet t o  tnembet the  nanies b. agree 
of people they especillly c. uadecideà 
l i k t  t b in  people that don8 t d. d i m g t e e  
make much o f  an fmpresaion e. disagtee strongly 
on them. 

44. Most people Cind it eas ier  a. agree strongly 
t o  remembes uotd8 they , b. rg ree  
undetstand than words that  c. uadecided 
don' t mean oery -much t o  d. diragrec 
them. e, disagrec strongly 

45, ny rcaory for inportant 
evsnts tmr împroved over the 
lrst 10 yerrs.  

a. agree strongly 
b, agtee  
c,  undecided 
do disrgree  
e. disrg tee  r tsongly 

6. f admire people who have 
gooâ mmories. 

8 ,  89rm atrongly 
b. rg ree  
co undecided 
d. diragree 
l diragtee strongly 

47. My frienda oftea notice r y  
mnory ab i l ï ty .  

8. agree sttongly 
b. agree 
c. undecided 
de diragtee  
es disagrse stfongly 
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48. When you tsy to remarbar 
people you hrve - met, do you 
rsrociate nuar and faces? 

& m  tleV8Z 
b. srrbly 
c. smetimes 
d. often 

rlways 

49. I am good at  remeabering the a. agtee strongly 
order that ewents occutred. b. 8gs.e 

c. undecided 
do disigrce 
e. disrgree strongly 

50. For mst people, w r d s  they a. rgree strongly 
have reea or heasd before . b. rgrer 
are easier to temnbes than C O  undecided 
wor& that are totally new d. d i u g r e e  
to t h e m .  a. disrgrec strongly 

51. PliiilSrr thfngs are ers ier  
t o  remCrber than unfamlliar 
thingr. 

a. agsee stsongly 
b. agtee 
cm undecided 
d. disagre-e . 
e. diragtee strongly 

52. Z ra good a t  remeabesing 
conve~ut ionr  1 hrve hado 

a. 89see strongly 
b. agtee 
c. undecided 
d. diugtee 
e. disigree stron'ply 

53. 1 would feel on edge right a .  
now i f  1 had to take a b, 
i+iiory t8.t or roaetbing c. 
aîmilrr. . % d. 

e. 

agree rtrongly 
a9r.e 
undecided 
âiiagtee 
disagree strongly 

54. My 8 . i o t y  Co? phone nurbers a. 
will decline as f get oldec. b. 

C. 
d. 
e. 

agtee rtzongly. 
rgrtee 
undecided 
disagree 
disrgraa 8 t rongly 



The EBects of Regular 

a. agtee strongly 
bm aga+ 
cm undecided 
d. disrgtee 
e. disagree strongly 

56. My memory foc &tes h8s 
deainad grertly in the h s t  
10 yeats. 

am agree stsongly 
b. agree 
c. undecided 
dm diragrce 
e . dbrigree sttongly 

57. Whan you have ttouble 
remœôering romthingr & 
you trg to gemember 
soadthing similas in order 
to help you remaber? 

a, never 
bm rately 
c,  roretiaes 
d. often 
a. alvays 

58. My reiwry for namm lus am agree strongly 
declincd greatly in t b e  last b. agree 
10. years . c. undecided 

d. disagree 
e. disrgrec rtrongly 

59. L often forget uho vas vith a. agcee strongly 
me at eventa 1 have b. agtee 
attende& cm undecided 

d. disagree 
cm disagrce sttongly 

60. Do you conrciou~ly attnpt  a. never 
to -seconstruct the &y '8 
.vent. &I) 0ld8r CO r-t * bm Cm S e t  s8ge1L e8 
roaething? - dm often 

a. alwayr 

61. k long as 1 esescire 8. lgcee strongly 
nmoty  it v i l 1  mot de&. b. agree 

' c. undecided 
d. d%srgree 
e. disagtee rtsongly 
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62, I u gooâ at ceamberifhg the 
places f have been, 

a. agree 8trongly 
b. rgtee 
c. undacided 
d. dirrgtee 
a-  diragsee strongly 

63. I: know if 1 keep using my a. agtee sttongly 
mcaoty 1 w i l l  never lose it. b. agtee 

c. undecided 
d- disagree 
e dfsagree strongly 

64, Do you try to relate am never 
'aomething you want to b. rately 
remœbec to sœethfng else c, mometimes 

-hoping that this w i l l  d. often 
4ncrease the likelihood of .eo always 
y o u ~  tciPcrbcring later? 

65. It's iapertant th8t 1 8m 
very accusate when 
rœembering names of people. 

a. agtee strongly 
b. agree 
c- undecided 
d. diugree 
e. disrgrce strongly 

66. When 1 u tense and uneasy 
at a social gathering 1 
caanot maembet names wery 
well. 

a. r g t e e  strongly 
bm rgree 
c. undecided 
dm disagrse 
e diugree strongly 

67. Do you t t y  to concentrate 
b t d  on iœethiag you vant 
to semembeic? 

a. nevec 
b. tately 
c m  sorutiras 
dm often 
e. always 

. -. 

68. f t B s  important th8t 1 am 
very accurate whea 
zemeabering signif icant 
dater. 

a. agtee atsongly 
b. agtee 
cm undecided 
d. disagrce 
e. disagtee strongly 
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69. It8s up to me to keep ry 
rewmbecing rbUitfes f e a  . 
d e t e t i o r r t i n g  . 

a agree rtrongly 
b. agtee 
c. undecided 
do dfsagree 
e. disagree strongly 

. 70. When s ~ ~ ~ e o n e  1 d o n 8 t  know 
very ut11 asks me to 
rtnicipbet sornething 1 get 
nefvous. 

a. agtee serongly 
b- agree 
c. undecided 
d. diargree 
e. digogrec strongly 

71. I have no t rouble  a. agree strongly 
tcdlembering acre 1 have put b. igree  
things.  . c. undecided 

d. disagtee 
a. disagree strongly 

72. It is easier for mst people 
t o  rsacrber tbiags that are 
unrelated to each-otâer than 
thingr t b t  are telated. 

a. agree strongly 
b. agtee 
cm undecided 
d. disagree . disagree strongly 

a. agree sttongly 
b. ag+ee 
c. undecided 
d, diragree 
e. diragree strongly 

74. Most people f i n d  it easiet 
to remaber concrete t h h g s  
than rbstract things. 

a, agree strongly 
b. aqtee 
c. undecided 
d. diugree 

diragree strongly 

75, Do you u k e  u n t d  i.rga8 or 
pictur.8 t0 hexp yOU 
temeaber? 
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76. 1 -knw of s-ne in my 
f u i l y  uhose wmory Liprowed 
rignificantly in old 89.- 

8, agree atsongly 
b, agrhe 
c undecided 
d- diugraa 
e. diugree strongly 

77. 1 aa good at remembering 
things like tecipea, 

a agree strongly 
b, agree 
c undeciaed 
de disrgraa 
a. diugtee strongly 

78. 1 get anrtious when 1 have to  a- agree strongly 
do sorcthing 1 hawen't done b, agree 
for a long the. . ce undecfded 

do disrgrec 
e disagret s t rongly 

79. f t bothers nia when 1 forget 
an appointment. 

a, agree strongly 
b. agree 
c, undecided 
d. disrgrce 
e disagrce strongly 

80. Mort people find'it  easiet 8- 
ta temembe? thingr that b, 
bappea. to thcl than things C O  

that happcn to others. d. 
C o  

agree 8 trongly 
agtes 
undecided 
disaqme 
diragree stkonqly . 

. Do you mentrlly repeat a. 
maething you are ttping to b; 
seumber? C. 

do 
e5 

never 
rrtely 
sœetimes 
of tan 
8 1 ~ 8 ~ 8  

82. My .uot ha8 iqtorid 

yerrs. 
X grertly n the laat 10 

a. aqree strongly 
b. agree 
c. unâecided 
d. dirrgree . 
e. diugree strongly 
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83, 1 Sfke t o  rewmber things on 
my own, without relying on 
other people to remind me. 

a. agtee rtrongly 
b- agkee 
c, undecided 
d. dfugree 
e, disagtee strongly 

'84.  I get tenie a& inrious vhen a. agtee strongly 
X feel my srirrry is not as b, agtee 
good as other peoples'. c. uridecided 

d. disagree 
e, diaagree strongly 

85, po you ask other people to a, newer 
reniind you of sorcthing? b, rarely - c* sometimes 

do often 
a, always 

86 .  I'ia highly mtivated to a. agree .stroagly 
r+mber new things 1 lerrn, b, agrea 

c. undecided 
d, disagrec 
e. di sagrce s trongly 

87. I: do not get fluntercd when a. agree strongly 
1 am put on the  cpat to b. agree 
reaember new things. CO undccided 

dm disagree 
e. disagree strongly 

88, 1 u good 8t t@m8mbering 
titles of books, f &lur. O? 
play8 0 

a. agtee rtrongly 
b. agree 
c. undecided 
do disagtee 

diragtte rtrongly 

89, ny narrory ha8 declined 
grertly in the last 10 
years . 

a. agcee rttongly 
b. 89ree 
c. undecided 
de disagree 
e. diragrce sttongly 



90. For m s t  people it is easier 
to remaiabes things in- which 
tRey &te m s t  intetestcd 
W n  th ing i  f n which they 
are lesr iaterested. 

ae agree sttongly 
b. rg-e 
c. undecideû 
d. disrgree 

dtaagree strongly 

91. f have no trouble 
remeaberinq lyrics 

. a. agree strongly 
of songs. b. agree 

c. undecided 
dg disagree 
e. disagres, s tsongly 

92. My aemory will get bettes as a- agree strongly 
1 get older. b- agree 

c. unâecided 
dg dimgree 
e. disagrte strongly 

93- It is easfci for aiost people a. agtee rtroagly 
to remsinber bizarre tbings b. agtee 
than usual thhgs.. ce undacidad 

do dfugrea 
e. diugtee rttongly 

94. Do you write yourself 
reminder notes? 

95. X a~ 9006 rt remembeting a. agree sttoagly 
nrics of masical selectioiu. b. agtee 

ce undecided 
d. disagret 
cg diragtee attongly 

96. Host people ffnd it easiet 
ta ceaeaber visu81 things 
than verbal things. 

a. agree rtxongly 
b. agree 
c. undecidcd 
ds diragrse 
e. dfsrgtee rtrongly 
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a. agree strongly 
b. rgrbe 
c. undecided 
d. disagree . disrgrec strongly 

98, Da you write rppointments on 
r crleadrr to help you 
remaiber th-? 

99, f would teel very anrious i f  - a. agree rttongly 
f vis& ted r new place and b. agree 
had to reœmber hou to find c. undecided 
xny way back. d. diragtee 

e. disagree strongly 

100, X am good a t  rreaembering 
t h i  content of nevs 
art i c l e s  and bsoadcastr. 

*. 

a. agree stxongly 
b. agree 
c. undecided 
d. dhagtee 
e. disigrce strongly 

101, Ho u t t e r  h w  hard 8 perron 
wotks on hi8 mewry, i t  
annot  be ilpcoved vexy 
much. 

a. agree strongly 
b. agree 
c. uiidecided 
d. diaagree 
8 .  diaagree strongly 

8, agree rtrongly 
b. a9cw 
ce uadeclded 
4. diugree  
s. disagree atrongly 

103. X t  ive8 me great 8. rgree rttongly 
. u t f s f a e t i o n  to  r-r b, 
thingr 1 thought bad cm undecided 
fotgotten, d. disagree 

a. dirigrce strongly 
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1046-.Re~mbering the plots of 
storics -and novels i s  eamy 
foc me. 

a. agree strongly 
b. agche 
ce undecided 
do d i u g r e e  
a, d î u g t e e  stsongly 

ios. r ri u&iiY able t o  
mmember euctly whete 'f 
read or heard a speciffc 
thîng . 

a, agxee strongly 
b. rgree 
c. undecided 
d. disagrse 
e. disagrce stzongly 

106. 1 think a good mcmory coines . a. agcee rtrongly 
mstly from working at f t .  b. agree 

c. undecided 
d. disagree 
e. disagree strongly 

107. Mort people find i t  ersier 
to remtaber unotgadzed 
thiaga tbaa otganized 
thingr . 

a. agree strongly 
b. agree 
c. undecided 
6. d i u g t e e  
e. diragtee strongly 

108. D o  you write shopping 
lists? 

a. nevet 
b. rrarely 
c. roaiatiaies 
d. often 
e. alwayr . 
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Six Minute Waiking Test Data Sheet 
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Borg's Perceived Exertion Chart 
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vay, v e y w  

very light 

M y  light 

somewhat bard 

bard 
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Appeidix G 

Mill rn vocabuiary Test 
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Code 

Our l i v e s  are orgrn ized  to r g r e r t  e x t e n t  by the types of a c t i v i t i e s  w e  
patticipate in.  I n  c h i 8  ques t ionna i re ,  you uill f ind r list of  
act iv i t ics  th'at d i f f e c e n t  people do i n  t h e i r  everyday l i ve s .  

You may never have participatad in soac of  these a c t i v i t i c s .  - 0 t h e r s  you 
may have pa r t f c ipa t ed  fa several yea r s  &go. I n  t h i r  ques t i onna i t e ,  w e  
would l i k e  you to teU u s  h w  irny of these  a c t i v i t i e s  you have 
p a r t i c i p a t e d  i n  u i t h ï a  the lut tuo yerrs. 

You vi l1  be asked to i n d i c a t e  about  hou o f t e n  you engage i n  each- 
a c t i v i t y .  Do not wrry i f  you c rano t  g ive  an exact Ligure. C i r c l e  the 
letter that BlBARGY describea- the freguency w i t h  which you have done 
t h e - a c t i v i t y  during the part t uo  Yeats. EIcre is an esample: 

1 go shopping-at  8 ma11 oc domtown: 

a- Never e, A b o u t o n c e a m n t h  
b, Les$ than once a yea r  f. 2 oc  3 times a month 
c. A b o u t  once r y e r t  g. About once a week 
d -  2 or 3 t f rcs  a yeac h. 2 or 3 times a week 

i. ûatily 

L e t ' s  asswe t b a t  you go t o  a mal1 or downtwn once or twice a m n t h  most 
of t h e  timt. Tâete may bave been a m n t h  when you did  not  go at a l l ,  or 
there u y  have k e n  a m n t h  when you went mre ot ten .  But once or twice 
a month w s t  nearly d e s c t i b e r  whrt you usual ly  have donc over  the last 
t w o  years.  Thur r l t e r n r t t v e  f i s  c i r c l e d -  

In a d d i t i o n  to e s t i u t i n g  hou o f t e n  you do them, there  are two other 
things w e  w u l d  like you t o  tell u s  about t he  a c t i v i t i e s  you have 
pas t i c ipa t ed  i n  ove t  the  l a s t  'tw yeass. 

P i c s t  w e  vould l f k e  you to tell u s  utiether you participated i n  an  
. a c t f v i t y  foc t he  vecy first t i re  wi th in  t h e  l a s t  two years.  Bere is an 
example: 

I t r a v e l  i n  r fors ign  country: 

a. Wever e. A b o u t o n c e r m n t h  - 1 did th is  for 
b. Les8 t h a n o n c e a y u r  f. 2 o r 3  t i r s a m o n t h  t h e  "oecy 

p a r  go About once r week f i r s t  timem 
c. About once r yeat h. 2 or 3 tires a week w i th tn  t h e  
d. 2 of 3 thes 8 ye rc  i 0  Daily last  two yea r s  

kt 's  assune that you t r a v e l e à  t o  a to re ign  country once wi th in  the last 
two years.  Thur, a l t e r n a t i v e  c is cïtcled. But let 's a s su re  t h i s  was 
t h e  very  L i s s t  the  you had taken such r t r i p .  Thus an K is placed i n  
t he  f r o n t  of t h e  'very f i rs t  tiaea s t r t c r e n t .  
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Second, w e  would l i k e  you to t e l l  u s  whethec you did something new or 
d i f f e r e n t  t e l a t e d  ta a n  activity d u r i n g  t h e  l a s t  t w o  years. Here is an 
example : 

a. Never e. About once a 
b. L e s 8  thart once a f 2 0 ~ 3 t i r n e s  

yeac  g About once a 
c. About once a year h, 2 or 3 timcs 
d.  2 oc 3 times a year i. Daily  

month - 1 did  this fo r  
a month the "very 
week f i r s t  tirne" 
a week w i t h i n  the 

last two years 

- 1 did something 
"new and 
d i f  ferenta 
related to  
t h i s  activity 
within the 
last 2 years 

Let's assume you p l a y  c a r d s  about cnce a week, Thus, a l t e r n a t i v e  g is 
circled. Let's also assume t h a t  you have been playing cards for a number 
O €  Yeats. Thus, the %ery f i r s t  tiie* statement is NOT checked. But, 
Pinally,- let's assune that i n  a d d i t i o n  to p l a y i n g  the gane you u s u a l l y  
play, you were introduced to a neu card gaae  w i t h i n  the last two ytars. 
T h i s  r e p r e s e n t s  a departurc ftom t h e  routine of your p a r t i c i p a t i o n  i n  
card p l a y i n g .  IL would be something new and d i f f e r e n t  r e l a t e d  to an 
a c t i v i t y  you have been do ing  w i t h i n  t h e  past two years. Thus, an X is 
placed  i n  f r o n t  of t h e  "new and diCCetenta statement. 

For each of the a c t i v i t f e s  below, p l e a s e  circle the number t h a t  most 
n e a r l  d e s e c i b e s  t h e  f requency w i t h  which you have particip.ted ' i n  them 

the hst  tw, years.  AISO. Cor those a c t i v i t i e s  you have 
p a r t i c i p a t e d  i n  place an X b e s i d e  t h e  "very f i r s t  tirne* or 'new and 
d i f É e r e n t a  s t a t e r e n t s  if t h e s e  desccibe ycur e x p e r i e n c e  w i t h  the a c t i v i t y  
within t h e  l a s t  two years. 



The Enects of Reguiar 

3 .  i prepârr a picai: 

a. Never e. About once a month - .vet>* Lirsc tirne" 
b- Less than once a f .  2 o r  3 times a month 

year 9. About once a week 
c. About once year h. 2 or 3 tiaes a week - "neu and difEerentU 
d. 2 or 3 times a i. Daily 

year 

2. 1.do houscwork ( d i s h e s ,  laundry, vacuuming, etc,): 

-a, Never e. About once a month 
br kss than once a f ,  2 or 3 tiircs a month - 'very L ir s t  tirne" 

year g. About once a week 
c. About once a h, 2 oc 3 tira a week 

p a r  i. h i l y  - *new and d i f f e t e n t "  
d-  2 or 3 times a 

yea t 

3 .  I qo food shopping: 

a. uever e. About once a month 
b. Less than once  a f 2 or 3 tines a month - ' vety  f i r s t  tirne" 

year g. About once a week 
c. About once a h, 2 or 3 tines a week 

year i. Dri ly  - "new and d i f f e r e n t "  
d. 2 or 3 tines a 

year 

4 .  1 go shopping a t  a mal1 or dountown: 

a. Never e. About once a month 
b. Le88 than once  a f , 2 or 3 t i res  a mnth - "very first tinte" 

year 9. About once a veek 
c. About once a h, 2 oc 3 tiaes a week 

yeac i. Dlily - %eu and d i f f t t e n t "  
d. 2 or 3 tiies a 

year 

S. f drive 8 car: 

a. never . About once a nonth 
b. Le.# thrn once r L. 2 or 3 tires a month - *very f i r s t  tirne" 

yeri: 9. About once a wcek 
c. About once a h. 2 oc 3 tiaes' r week 

yerr i. Daily - "new and d i f L e r e n t W  
do 2 or 3 tires 8 

yeat 



a- Wevet a. About once r month - 'very f i r s t  cime" 
b. Less than once r f. 2 or 3 t i i e s  r ionth 

yerr g. About once a veek 
c. About once 8 h. 2 or 3 tiner r week - "new and dif ferent" 

y t i t  i. b8ily 
do 2 OC 3 tiu~ 8 

year 

7 . -  1-take a r e  of roicone i n  my f.rJly ( invalid or disabled): 

a. Never r. Abolit once, 8 month 
bo Leas than once a f. 2 or 3 thcs r month - %ety f i r s t  t ime" 

yerr g. About once 8 vcek 
cg About once a h. 2 or 3 t f i es  r week 

yerr i. m i l y  - 'neu and d i f f e r e n t "  
d. 2 or 3 t i r e r  8 

year 

8. 1 take c8te o f  one or more pets: 

a. Never e. About once a mnth 
b. Less than once a C. 2 or 3 tires a month - %ery f I r s t  time* 

yerc 9. About once r week 
cg About once a h. 2 or  3 tiaes 8 week 

year i. OIfly - "nev and diL€erentn  
d.  2 or 3 tiaes r 

yea t 

9. f do household reprit8 (painting, lerky frucets, etc]: 

8. Uevrr e. About once a aonth 
b. Les. than once r f 2 or 3 thes month - %ery Éirst  Limew 

yer t  g. About once a week 
c. About once 8 b. 2 or 3 times 8 ueek 

yerr i. Daily - %eu and dif ferent"  
d. 2 or 3 t i r r s  8 

* -  
yert 

LO. r.?tepiir 8 car, lawn aowec, OC othec mechanical dcvice: 

a. Never About once 8 aonth 
b. Le88 t h n o n c e a  C. t o c 3  L imera ionth  - *vety f i r s t  tirne" 

year go A b o u t  once 8 week 
c. About once r ho 2 ot  3 timr 8 ueek 

yerr i. Daily - .new and different" 
d. 2 oc 3 t t u s  8 

y e i t  
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11. 1 purchare r neu i t em cequi r ing  some set-up or assenbly:  

a. Never a,  ut once  a month 
b. Lers thrn once a f , 2 oc 3 tircs a wnth - *very Éirst tirne" 

yea r g. About once a week 
c . About once a h- 2 o r  3 tfaes a week 

ytar i Daily - "rieu and different" 
d. 2 o r  3 times a 

year 

a. Never e- About once a mnth 
b. kss than once a f, 2 o r  3 tiees a i o n t h  - %ery Ei ts t  time" 

ye8r g .  About once a wcek 
c. About once  a h. 2 oc 3 times a week 

year L. Oaily - *nev and d i f f e r e n t "  
d. 2 or 3 tines a 

year 

13. 1 p l a y  a ~ ~ k a l  instrument:  

a. Never t, About once  a month 
b. k s s t h a n o n c e a  f, 2 o r 3 t i m e s a i o n t h  . -  " v e t y  f i e s t  time" 

year 9.  bout ~ n c e  a week 
c. Abgut once a h, 2 or 3 tires 8 week 

yea t  i. Daily - 'new and diffcrent" 
d. 2 o r  3 L i m e r  r 

year 

1 4 .  1 engage i n  c r e a t i v e  wr i t i ng ,  wtiting poeis, w r i t i n g  newspaper articles, 
etc. 

a. Never e, About once a &th 
b. kss t b n  once  a f. 2 o r  3 t imes a aonth  - 'very É i r s t  t h e w  

yeat 9, About once 8 week 
c. About once r h, 2 oc 3 tires a week 

year  i ,  Oaily - "new and d i f f e r e n t n  
de - 2 oc 3 timer a 

yeac 

a. Never About once  & wnth 
b, Leri khan once  r C. 2 nt  3 thes r month - 'vecy L L t s t  t h e œ  

year  9. . About once a ueek 
c. About once 8 h, 2 or 3 the8  8 week 

yeac i .  D8ily - *new and different" 
d. 2 o r  3 cimes a 

year 
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16- 1 c o l h c t  scdmps, co ins ,  dt:ls, c;r other memorabilia: 

a. Never e. About once a rionth 
b- L e s s  than once a É. 2 or 3 tims 8 i a n t h  - -very f irst  tirne" 

year g. About once a week 
c. About once a h. 2 o r  3 t f ies  a week 

year  i. mily - "new and di f f erent"  
d. 2 or 3 times a 

year 

17. '1 engage i n  s w i n g ,  k n i t t i n g ,  or needlework: 

a. Never e. About once 8 month 
b. Leus than once a f. 2 or 3 thes a m n t h  - "vety first t i œ e "  

year- g. About once 8 week 
c. About once a h. 2 or 3 t i m e a  a week 

Ymr i . M i l y  - %eu and different" 
d. 2 o r  3 tiaies a 

year 

18- 1 engage i n  pa in t ing ,  sculpting, c e r a i i c s ,  drawing, etc.: 

a. Nevcr e. About once a aonth 
b. L e s s t h a n o n c e a  f, 2 o r 3 t i r e s a v r n t h  - "very f i rs t  time" 

year 9. About once r week 
c. About once a h. 2 or 3 tiaes a veek 

y e r r  i. Daily - *mu and dif€erentn 
d. Z o r  3 tircs a 

year  

19. 1: p a r t i c i p a t e  'in a t h e a t r i c a l  a c t f v i t y :  

a. ~ e v e r  e. About once a month 
b. t e rs thrnoncea  f .  2 o r 3 t i m e s r m o n t h  - *very f i r s t  tirne" 

year  g .  About once a week * 

c A b u t  once r h. 2 or 3 tiier a u8ek 
year  L m  Daily - *new and d i f f e r e n t "  

d. 2 or 3 tiicr r 
year  

- - 
20. f r i n g  i n  8 choir 

a. Neves e. About once a aonth 
b. k r ~ t h 8 n o n c e .  f .  Z o t 3 t i a a i a m o n t h  - mvery f i r r t  tirne" 

year. 9. About once 8 ueek 
cm About once h. 2 or 3 t h e 8  week 

y e r r  i. DaiLy - "new and d i f f e r e n t "  
et. 2 oc 3 tirus a 

year 
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3 1. 1 g;idcn indoors or oudcmru: 

ri. Never - t, aboutonocamonth 
b. L e s  than oncc P ymr f. 2 or 3 timej o month 
c. Aboutonnrycaf g. Abutoncxa week 
CI. 2 or 3 times il ywr h- 2or3  timesawtck 

i Daily 

- a, Neva e About once r month 
b. k s s  than once a >c#r f. 2 ot 3 cimes a month 
c About oncc a ywr g, About once r wcek 
ci. 2 oc 3 timcs r yeu h, 2ot3timcsrwak 

i. Daiiy 

s Never c About once r month 
b. bthanooiiceayclv f. 2 or 3 tintes r month - Sec-  fim tirne* 
c, - About oncc r y m  g. Aboutonctawak 
d. 2or3u'rnesayeu h, 2 or 3 times a wecCc 

i Drily - 'ncw and d H m t "  

24. 1 mpgc in rrcrr;rtiond spora xuch as bowling golf, badminton. curling. dam, billhrdc, titi chi. lawn 
bowling, dancing: 

r Never t. About oncc r month 
b. Less thur oncc a y a r  f. 2 or 3 times r rnonth 
c Abautooiaayar g. Abootonctr WC& 

d. 2 o r 3 t h s a y e r r  b 2or3titmsrweJt 
i. b i i y  

- *very fint rime" 

- "new and difccrtnt" 

NOTE! For questions 22, 23, and 24 above please circle the activities 
in which you have participated during the last two years. 
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26. 1 play catd- games such as Pinoch le  or Bridge: 

a. Ncver e. About once a month 
b. Less t h a n  once  a f .  2 or 3 t imes a m n t h  

yeat 9. About once  a week 
c About once a h. 2 or 3 timcs a week 

year i .  Oaily 
d.  2 or 3 times a 

year 

27 . 1 do j igsaw puzzles: 

a. Never e. About once a m n t b  
b. Less t han  once a f ,  2 o r  3 t i r e s  a month 

year g. About once  a week 
cc  About once a ho 2 or 3 rimes a weak 

year i. Oaily 
d. 2 o t . 3  times a 

y e a r  

28. 1 play board games such as chess and checkers: 

a. Never e, About once a month 
b. Less than once a f .  2 or 3 times a aionth 

year g. About once a week , 
c About once a h. 2 or 3 times a week 

year i. Oaily  
d. 2 o r  3 tiaes a 

y e a r  

29. I play knowledge gaaes such a s  T r i v i a l  Pvrsuit:  

a. Ncver e. About once a month 
b. kss t han  once a f, 2 oc 3 thes  a month 

yeac 9. About once a week 
c. About once a h. 2 oc 3 times a week 

i, Oaily yeat 
d. 2 or 3 times a 

yeat 

30. 1 play word g u e s  such r i  Scrabble: 

a. Never - t. About once 8 mnth 
b. Le88 t h a n o n c e .  f 2 o c 3 t i n e ~ 8 m n t h  

year 9. About once ' week 
C. About once r ho 2 oc 3 t i r e s  a week 

yeac- i. Daily 
d. 2 or 3 t i m t s  a 

year 

- "very f irst cime" 
- *neu and different" 

- "very f i r s t  tinte" 

- 'new and d i f f e r e n t "  

- "very f i r s t  time" 

fC "new and d i f f e r e n t "  

- 'very f i r s t  time" 

- *neu and d i f f e r e n t "  

- "vety f i r ~ t  tirne" 

- "new and d i f f e r c n t "  
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a. Never e. About once a month 
b. Less than once'a f  2 or 3 times a month - *very f i r s t  tirne" 

year 9. About once a week 
c. -About once a h. 2 or 3 tlmes a week 

year i. Daily - "new and di f f erent"  
d .  2 or 3 times a 

yea r . 
32.  I read books or magazines for leisure: 

a. Never e. About once a month 
b. kss than once a f .  2 or 3 t ims a w n t h  - *very f i r s t  t imen 

year 9. About. once a week 
c. About once a h. 2 oc 3 times a week 

year i. Daily - %eu and dieferentu 
d .  2 o r  3 t h e s  a 

year 

33 . read books or m g a z i n e s  a s  part of ay job, car&, o r  forma1 - education: 

a. Uever e. About once a month 
b. Less than once a f .  2 or 3 times a w n t h  - *very f i r s t  t ime"  

year g. About once a week 
c. About once a h. 2 O+ 3 times- a week 

year i. Paily  - "new and d i f f e r e n t "  
d.  2 o r  3 times a 

year 

34. 1 go to the l ibrary:  

a .  ~evei: e. About once a inonth 
b.  Les8 than once a f .  2 or 3 tines a aonth - "very -Lirst time" 

ycar - 9. About once a week 
c. About once a h. 2 or 3 tires a week 

year i. Daily - "new and d i f f e r e n t "  
d. 2 or 3 tint8 a 

year 

8 .  Never 8 About once 8 month* 
- b. L e s s t h a n o n c e a  f. 2 o t 3 t i m e ~ a m n t h  - "very f i r s t  tint" 

year 9. About once 8- week 
c .  About once r b. 2  o r  3 tires r week 

year i. a i l y  - 'new and d i f f erent"  
d. 2 or 3 times . 

yeat 
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36. f v a t c h  docqœentrty or e d u c a t i o n r l  p r o g r r u  on t e l e v i a i o n :  

a. Uevet e. About once  a m n t h  
b. Lem than once r f. 2 or 3 Limes 8 mnth - * v e t y  fitst tirne" 

y e a r  g. About once  a weet 
c. About once 8 h. 2 or 3 tiicr r week 

year L e  Daily - %eu and d i f f e r e n t "  
d, 2 or 3 tiaes a 

yert 

37. f watch game shws such as ~ g c  &c muqh or Wheel of Portune on t e l e v i s i o n :  

a. Nevtr e. About once 8 month 
b. Lesr  than once  a f. 2 OC 3 Limes a month - *very f i r s t  timew 

year 9. About once a weak - 
c. About once a h. 2 or 3 tires a week 

yerr i. Daily - "new and d i f f e t e n t "  
do 2 or 3 tirne8 a 

y e a r  

38. 1 watch comedy, br -adventtate ptograms on  television: 

a. Never e, About once a month 
b. Lesa than once a f. 2 or 3 times a mbnth - 'very f i r s t  t ime"  

y e a r  * 9. About once a week 
c. About once a h m  2 or 3 tires a week 

y e a r  La N i l y  - "new and different" 
d 2 or 3 ther  8 

Y e.8 r 

39. 1 watch con t inu ing  dramas on t e l e v i s i  .n: 

a. Never * a. About once r w n t h  
b, kss Chan once 8 f, 2 o c  3 t faes 8 mnth - "ve ty  f i r s t  tirne" 

y e a r  9. About once r ueek 
a.: AbQut once 8 h m  2 o r  3 tires 8 week 

yeat 1. mily - *neu and d i f f e r e n t "  
d. 2 or 3 t i i + s  a 

y e a r  

40. 1 llrten to radio progcur: 

a, Ueves e. About once a m n t h  
b, k a 8  thinoncaa f.- 2 o t  3 t i l c s r r o n t h  - L ~ e r y  f i r s t  timew 

y88r 9. About once a-Üeek 
C. About once h. 2 or 3 t i r e r  8 urek 

y e a r  . a i l y  - %eu and d i f f e t en t"  
d. 2 oc 3 thes  8 

y e a r  
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91- 1 w i t e  a l e t t t r  (to a fciend, r e l a t i v e ,  business,  etc.): 

a. Never e. About once a m n t h  
b. t u s  than once a C. 2 ot 3 tires a ionth - "very fltst tirne" 

yeai: 9. About once a week 
c About once a h. 2 or 3 times a week 

year i .  ûafly - "neu and different" 
d. 2 o r  3 times a 

year 

32 .  1 program software for a personal coa~puter: 

1. Never' 5 . About once a mnth 
2. Less than once a 6. 2 or 3 timcs r rianth - "very f i r s t  time" 

year 7. About once a week 
3 .  About once a 8. 2 or 3 Limes a week 

yeat 9 .  Daily - .neu and difterentw 
4 .  2 or 3 tines a 

war  - 

4 3 .  I use pre-prograaraied software on a petsonal coaiputer: 

a. Never e. About once a aionth 
b. Les8 than once a f. 2 or 3  tires a month - *vecy f i r s t  the"  

year g. About onae a week 
c. About once a h. 2 or 3  tioes a week 

year i .  ûai ly  - "new and d i f f eren t"  
d .  2 or 3 tirne& a 

yealc 

4 4 .  1 use an  e l e c t r o n i c  ca lcu la tor :  

a. Never e. About once a month 
b -  C e a s t h a n o n c e a  f .  2 o r 3 t h e s a m n t h  - "very first titue" 

year g. About once a week 
c. About once r h. 2 or  3 thes a week 

year i. Dai ly  - "new and dit ferent"  
d. 2 oc 3 Limes a 

year 

45. 1 bal8nce.a checkbook: 

Navet e. About once a mnth 
b. &sr than once 8 f .  2 or 3 Limes a mnth - "very Éirst timea 

Y U i :  9. About otice a veck 
C.  A b u t  once 8 h. 2 or 3 tirne8 8 week 

y u ?  i O a u y  - %eu and di€ferentw 
d. 2 ot 3 tiies r 

year 



The Effects of Reguiar 

46. 1 prepare my own incomc taxes: 

a. Never e. About once a month 
b. Less than once a f0 2 or 3 t i r e s  a aonth - *very f i r s t  tirne" 

year 9- About once a week 
c. About once a . 2 or 3 t imes a week 

year i. Daily - "new and different" 
d. 2 or 3 times a 

yeat 

47. 1 prepare someone else's incame taxes: 

a. Never e. About once a mnth 
b, Leas than once a f .  2 or 3 times a w n t h  - "vety f i r s t  time" 

year gD  but once a week 
co About once a h, 2 oc 3 tises a week 

year f, Daily - "neu and differentn 
d. 2 O? 3 times a 

year 

48. 1 do acithmetic or mathematical calculations: 

a. Never e. A b o u t  once a month 
b. Less thanoncea f. 2 o r 3  t fmesaaonth - "very fitst tirne" 

year g, About once a week 
c. About once a h 2 or 3 t i r e s  a week 

p a r -  i. Daily - "new and dif ferent"  
d. 2 or 3 times a 

year 

4 9 .  1 attend f i l m s  ( t rave l  films, commercial amuies, etc.) : 

a. ~ e v e r  e. About once a mnth  
b. &ess than once a f ,  2 oc 3 t h e s  a M n t h  - "very f i r s t .  tirne" 

year g. About once r week 
c. About once a h. 2 oc 3 t i n e g  r veek 

year i. 0 . U y  - "new and d i f f e r e n t "  . 2 or 3 t i res  a 
year 

50. 1 attend a concert O; a play: 

a, Never e, About once a w n t h  
b, k r s  than once a f. 2 or 3 t i r e s  8 mont@ .-œvery f i r s t  t inem 

year 9. About once week 
c. About once r h. 2 ot 3 thes a week 

year i. Dai ly  - "new and different" 
d. 2 or 3 tirne8 a 

ytac 



The Eff'ects of Reguiar 

S L  1 attend a pqbl ic  l e c t u r e  or t a l k :  

a.  Nevet e About once a month 
b. L s s s t h r n o n c e a  f. 2 o r 3  t i r e s a m o n t h  - 'very f i r s t  tirne" 

year 9. About once 8 veek 
c. About once a h. 1 or 3 times a weiR 

year t. 0.Uy - 'ncw and d i f f e r e n t "  
d. 2 or 3 tires a . yea t  

52. 1 attend s p o t t s  avant8 ruch  as hockey, soccer, f oo tba l l ,  baseball, lawn 
bowling, or csicket: 

a. Never e About once a month 
b. ~ s s t h 8 n o n c e a  Cm Z o r 3 t f m e r a m n t h  - "very. f irs t  tirne" 

yerr 9, About once a week 
C. About once a hm 2 or 3 t i r e s  a week 

yerr f .  Daily - "new and d i f f e r e n t "  
d. 2 ot 3 times a 

year 

53, 1 e a t  o u t  a t  a r e s t au r an t :  

4.  Navet e. About once a month 
L .  Lesr than once a f. 2 or 3 tires a month - "very first tirne" 

ye8r g. About once a week 
c. A b o u t o n c e 8  - h. 2 oc 3 tires a week 

year  i. Dafly - *new and d i f f e c e n t "  
â. 2 o r  3 tirna; r 

yea t  

54 .  1 v ï s i t  r physician,  dentist, or othet professional: 

a. Never e. About once i month 
b. L e s s t h a n o n c e a  f. 2 . o t S t i m e s a m o n t h  - "very f i rs t  tirne" 

Ys= g. A b o u t  once a week 
c. About once a h m  2 ot 3 tines 8 week 

year  i, Daily - 'new and d i f f t r e n t "  
d. 2 oc 3 the. a 

yerc  

55. Z v i s i t  relrtioe8, f r i a n d s ,  ot miqhbouts:  

a. Navet em About once r ionth 
b. Us8 thrn once a f 2 or 3 t hes  8 m a t h  - 'very f i r s t  time" 

yerc: 9. About once a week 
c About  once r h. 2 or 3 timer 8 week 

i OIily - "new and d i f f e r e n t "  
d. 2 o c  3 tires a 

year 
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56. I give a dinnec or a party fot ftiends: 

a. Nevec e About o n c e  a nionth 
b, &os t han  once a f, 2 or 3 tiries a month - 'vety fitst tirne*' 

yea r  g. About o n c e  a week 
cg. About once a h. 2 or 3 times a wiek 

year i ,  DaLly - "neu and d i f f e r e n t "  
d. 2 oc 3 times a - 

year - - . . 

57. 1 a t t q n d  church services oc synagogue: 

a-. -Never e. About once a month 
b. Lens than o n c e  a f, 2 ot 3 tires a w n t h  - mvery  f i  rst t i m e "  

year g. About once a week 
C. About once  -a h. 2 or 3 tiaes a week 

y e a r  i. D8ily - "new and different" 
d. 2 o r  3 times -a 

y e a r  

58.  1 engage i n  prayer, n e d i t a t i o n ,  or p h i l o s o p h i c a l  contemplation: 

1. Never 5 A b o u t  o n c e  a month 
2. k s s  t han  once a 6. 2 oc 3 times a month - *vety f i r s t  t h e v  

y e a r  7 .  About o n c e  a week 
3.  About once a 8. 2 oc 3 t i m e s  a week 

y e a r  9. Daily - "new and different" 
4. 2 O? 3 times-a 

y e a t  

5 9 .  1 attend meetings of s e r v i c e  o t g a n i z a t i o n s  such as Lions, Rotary, or Senior5 
Sccving Seniors:  

a. Nevet e. A b o u t  once  a month 
b. Legs than  once  a f. 2 O? 3 tires a month - mvety  f i r s t  tinte" 

y e r t  9. About  once r week 
c About once a h. 2 or 3 tires a week 

y e a t  i .  Daily - "new and diffetent" 
d. 2 or 3 times r 

yert 

6 0 .  1 attend aeetings of clubs (hobby club, book club, d i s c u s s i o n  c lub ,  etc. ) 

a. Never e. About once a wnth 
b. Les8 than o n c e  r f. 2 or 3 tires a aonth - "very É i r s t  timen 

y e a r  g. About once 8 week 
c. About once a h. 2 or 3 times a week 

y e a r  i. Odly - *new and different" . 2 or 3 times a 
yea t 
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61. I give a public t a l k  or l e c c ~ r e  a cLub, service organization, etc.): 

a. ~ e v e t  e. A b o u t  once a mntb 
b. Less than once a f ,  2 oc 3 times a month - "very f i r s t  timeu 

yeac g. About once a week 
c. About once -a h, 2 or 3 times a veek 

year L e  Daily - "new and d i f f e r e n t "  
d .  2 or 3 times a 

year 

62, -  I do volunteer wrk for an organization such as a hospital, church, school, 
or political pacty: 

a, Never e, About once a wnth 
b. Cers than once a f .  2 oc 3 tires r m n t h  - *very f i r s t  tirne" 

yeat g. About once a week 
c. About once a h. 2 oc 3 Limes a week 

year - L m  Oaily - "new and diÉferentm 
d. 2 o r  3 t i m e s  a 

year - 

63. 1 engage in business ac t fv i t f es  such as investments or rea l  estate 
transactions net related to my job or career: 

a. Never e, About once a aonth 
b. Less than once a f. 2 o r  3 times a month - *very first time" 

year g- About once a week 
c.  About once a h. 2 o r  3 times a week 

year i, ûai ly  - *new and ditferentu 
d.  2 or  3 times a 

year 

64. 3 engage i n  an on-the-job training program: 

a. Never a. A b o u t  once a math 
b. tess thanoncea  f .  2 o c 3 t i a e s a w n t h  - "very f i r s t  tirne" 

yerc g. A b o u t  once r week 
c. . About once a h, - 2  oc 3 t i r e s  a week 

ycar i. Oaily - "new and ditferentm 
d.  2'ot 3 t i r e s  a 

yert  

65. 1 enco l l  i n  8 coutre r t  a collage oc university: 

a. Never e. About once r mnth 
b. Lem than once a f. 2 ot 3 t u e s  r mnth - "vety titrt timem 

year g. About once r week 
CD About once 8 h. 2 os 3 t ires 8 week 

yeat - i. D l i I y  - "new and difÉetentW 
d. 2 or 3 Limer a 

year 
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67. ,I swdy or p-ce a longuage o r k  thon my native tonguc 

a. Nevu c About once moath 
b. t#sthononceaycar f- 2 or3 t hes  amonth 
c. About once ayeu g. A b o u t o n a a ~  
d. 2 or 3 timcs a year h Zor3timesowalc 

i Daiiy 

68. 1 mvel away from m y  home in Manitoba: 

s Never c About once a month 
b. tus than once-a yeiu f. 2 or 3 tirries a month 
c. Aboutonceaycw g. About once a WC& 

d. 2 or 3 times a yur h 2 or 3 tirnes r wteL 
i. Daily 

L Never 
b Lcssthmonceaycrv 
c. About once a year 
d. Zor3rimesrytu 

e About oncc r month 
t, 2 o r 3 ~ a m o c i t h  
g. Abotttoc~erwdc 
b 2a3tÛzmmweek 
i Daüy 

- 'w'cry k t  tirne" 

- "new and diffuenc" 

- "vcry fust timt" 

- "ncw and diffennt" 

- "very first tirne" 

- "new and diffemt" 

- "very first time" 

- "MW and diffirent" 

- "vcry fint timc" 

- 'ncw and diffacnt" 
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Appmdix 1 

Raw Data Scores 
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