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ABSTRACT 

The relationship of activity lifestyle 8.!ld self~reported health to cognitive perfo1manoe 

was examined in a representative population of older adults. A total of 943 GOmmtmity­

dwelLing adults (554 women; 389 men) completed three cognitive tasks (Word Recall 

ocabulary, and L tter .. eries) and q°'est1.onnaires regarding leisure activities~ and 

aspects of physical and mental health. Hierm:cbical regression analysis used to examine 

the predictive relationships among activity lifestyle .. self-reported health and cognition 

revealed significant but modest effects of physical, social, and intellectual activity 

participation on the U1ree cogniti e tasks. Statistical .control. of.the .bealtb and activity 

variab1es revealed significant but modest attenuation of age-related variance for Word 

Recall and Letter Series. Despi_te the representati e nature of the sample, the present 

study di.d not provid·e evidence of a strong link b.etw~n .activity lifostyk self-reported 

health, and cognition in. later life, 

Ex' 

Dr. M.J. Pen · g. Outside Mem!,ei; (S'ociology) 

Dr. L.M, Gamrotb External E-xaminer (Nursing) 
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Chapter I 

INTRODUCTION 

:any lifespan developme1 tal researeher consider aging a developmental process 

lhat re-fleets not ·onJy biological determinants ofagh)$, but also the enviro 1IDental 

contexts in which age-related cognitive and biological changes occur. One oftbe basic 

propositions of a conte. tualist perspecti e 1s hat an individual's· developmental trajectory 

tesulrs from interactions among three systems of developmental influences: age-graded, 

history-graded, and non-nomiative (Baltes1 19.87). Age-graded, or age-normative. 

influ_ences .are those that occur to most individuals at relatively eqwvalent times in the 

lifespan, and have a fairly strong relationship to chronological age. They include 

dimensions suoh as physical .developmen, (e.g., entering pubercy), a.nd sot:iaJ 

development (e,g.~ graduating from high school or retirement from ajob). History­

graded, or history-nonnative influences are more cqhort-based and include historical 

events such as the depression of Lhe l 930's or the Gulf war, as weJI .as less specific 

cbarac.teristics of a time period such as edu ational opportunities orlhe treatment of the 

elderly. Theoretically. history-graded influenc·es sbould affect everyone in the culture or 

society in some manner. Non-normative influences, on the other ban:d. involye inclividual 

events \hat are nor .specifie;ally linked to either age or cohort ( e.g. winning the lottery, 

accidents) and they tend to differentiate one person :from another. As a result, tbeu 

influence on development is neither predictable nor general. In the present study, the 

relationships betwe.en health (an.age-graded influence), activity lifestyle (a non-nonnative 

influence), and cogiutive functioning are of primary · nteres:t. 

Although researchers. have long been a: · are of differences •in c.ogru ti ve 
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per omrance across the 1i fespar the re-.tsons behind· these observed 1ariations in 

perfonnance bave not been e,asy to determine. Chronological age itself bas not emerged 

as a successful explaoato.ry mechanism for age-related cognitfve change and tbe 

1DJ.P01tanoe of c01 textual factors to the cogrutive performance 011 older adults has 

increasingly been acknowledged, Jenkins (1979) . for me.ample bas suggested four 

possible sources of variation within a memory testing situation itself that should be 

considered~ (a) acquisition variables .such as attention or levels of enco.ding; (b) materials, 

foci 1ding their organization and structure; (c) test-related variables such as specificity of 

tra.T)Sfer and q1:1ality ofretrieval; and (d) characteristics of persons, jnclud'in_g bofu 

cognitive and non-cognitive facto.rs such.as prior knowledge, skills. interests, and 

motivation. Schaie ( I 983) further· specifies three general categories of subject-related 

contextual factors Which are relevant to changes in cognitive abilities: demographic and 

health factors, psychological factors (e·.g., personality traits), and social factors (e.g .• 

leisure activities .· In the present study, two subject-relate4 contextual sources of 

variation are examined: ac:tivi:ty lifestyle and self~reported health.. 

Research has shown that predictors associated with a:ge such as self-rep.orted 

health and activity life tyle cao. account fo.r statistical]y significant amowJts of varianc.e fo 

1he cognitive erformance of older adults (Arbuckle. Gold, & Andres. 1986; Costa & 

Mccrae, 19-85· Gribbin, Schaie & Parhmtt 1980; Hllltsch Hammer, & Small, 1993). 

For ~an1pJe studies investigating the relationship between activity lifestyle aud 

co.gnitiv-e functioning have indicated that engaging .in complex. cognitively demanding 

activities may be posfr.ively associated with cognitive p•erfonn:anoe (Christensen .& 

Mackinno~ 1993; Bultsch et al., 1993). Likewise, studies that have assessed health by 
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means of self-reports provide evidene;e that self-rated health may predict cognitive 

perfonnance in older adults. For example, Perlmutter and Nyquist (1990) found a 

sigruficmu effect of se]f-reporte.d physical heaJtb on memory span and fluid intdligence. 

However. other studies have indicated a lack of relationship bet\.veen cognit1ve 

functioning and self-reported health (Arbuckle et al., 1986; Salthouse Kausler, & Saults, 

1990). It is important to no1e th.at the modest effect sizes associated with activity lifestyle 

and etf..!reported health suggest that the relationships of these variables to changes in 

cognitive performance are not very strong. One plausible explanation for these relatively 

weak relationships may lie in the d·emograpbic composition of the samples used in many 

of lhe studies. 

The main objective oftb present study is to examine the relationships. among· 

activity lifestyle, self-rep.orted health, and cognition in a population-representative sample 

of oommw1ity-d velling adults. Research with older adul,ts often telies on samples of 

converuence volunteer sampfes which tend to be lugb.ly selective with regard to 

demographic. and health variables (e.g., Christensen, Jorm, Henderson, Mackinno~ 

Kort.en, & Scott, 1994; Sliwinski, Lip to~ Buschke, & tewart, 199.6). S uoh samples teru:l 

to be comprised of well-educated, actfve and lrealthy individuals, and provide limited 

variabj lity in measures of these variables. As a resuJt, outcomes of the research may 

underestimate tl1e ro}e played by contextual variables in late-life cognitive functioning,. 

The present research aims to provide evi:dence related to these issues from a populatio.u­

representative. sample of.older adults. ft is expected that the representative nature of the 

sample will increase the variability in both the activity lifestyle ruid self .. reported. health 

measures, hlypothetically. the resulting evidence should provide a more accurate picture 



of the reJationsl~ps between activity lifestyle, self-reported health, and the cognitive 

perfonnance of older adults. 

4 
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Chapter II 

LITERATURE REVIEW 

In this chapter tb'e theoretical background to \he present st:udy will be introduceil 

and recent empirical research will be reviewed. First, the ~ 'O main influences guiding 

the ex-ploration of the relationship between activity lifestyle and c.ognition in older adlllts 

will be discussed. Ne>..'1, cross--secrional an.d longitudinal research into this relationship 

will .be· presented. ln the final section, research investigating the influence of self­

reported ealth on the cognitive performance of older adults will be reviewed. 

Theoretical Perspective 

Activity lifestyle researc.b ·has been guided, in part by Schooler'& (l'984) 

envirorrm ntal complexity .theory .. There are often contextual influences affecting 

oogniti e functioning that may lie beyond an individuars imme.diate control. such as .the 

cognitive environment in whi'oh a person functions: for example, is that environment 

cognitively demandin:g and complex, or undemanding and simple? Accord.ing to the 

environmental complexity tl1eory1 ari individual's environment is defin·ed as substantively 

complex by the stimulus and demand characteristics of that enviromnentL A sufustantively 

cbmplex environment likely co}'.ltains the following characteristics; di etse stimuli a 

large number of.decisions to be made -plus a larg-e numb.er of considerations involyed in 

those decision~ and ill-defined and apparentl_ycontradjotorycontingencies. Complex 

en irollD,Jetrt$ re 'ard initiative and indep:endent j,udgement, wb~ simple environments 

may provi<iie insufficient i:ewards to ensure development or·a co:nJinuance of relatively 

high levels of cogniiive functioning and self-directedness. Hypothetically, complex 

envirorunents result in an increase in, or maintenance of, ahigb level of cognitive 
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functiooin0 ; simple nvironrnents may lead to a decrement in intellectual functioning, 

Research has revealed that substantive comp lex.ity in certain situations su ll as an 

ind~vidual s occupation or leisure time pursuil"s. is highly correlated with a self-directed 

oiientation (Schooler, 1984). Self~direction .is purported to increase the effectiveness of 

cogp..itive fun tirnling in adul hood in several different ways. First, it increases an 

it1dividual1s int~llectual flexibility~ or the ability to cope with the demands of a comp I x 

situation (Kohn & .Schooler, 1983). econd, it affects motivation through self-efficacy: 

those with a belief in. their own self-efiicacy may respond with increased motivation and 

effort, decreased anxiety and, ult:i.mately better performance. Concurrently, there is. a 

strong positive effecr of substantive complexity of work on the intellectuality of both 

me.n's and wome~s leisure-time activity. Research in this area has generally concentrated 

on male-oriented occupations because men have traditionally been those employed 

outsjde the home. Ho\vev.er~ research that has looked at the subs.tantive complexity of 

bousewQrk, defined as work done aJmost exclusively by worn en .. has shown that the 

effects of the complexity of the work are very similar to those effects seen when , ork is 

done for pay (Miller~ Schooler, Kohn2 & Miller 1979), Tb~e is also· strong evidence t.hat 

individuals generalize· from job experiences to the activities undertaken in leisure time 

(Miller & Kohn l983), 5U:ggestiug that adults Who have cognitively demanding jobs are 

more likely to pursue leisure ctivities that are als.o cognitively demanding. The 

environmental complexity the<>ry then, provides an hypothesis for research into activfry 

Hfes:tyles: jf environmental complexity in one' s work environment increases the 

eff.eotiveness of cognitive functioning m adulthood, then eovironm_ental complexity in 

one ~-s leisure activities may provide the same benefits .. Thi$ is ·of particular importance in 
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the study of older adults who have retired from paid employment 

Strongly related t-0· the t'lnvironmental complexity theory is the 'disuse' perspective 

( althouse 199 l ). The .en i.ronmental compfoxity theory proposes tbat differences in the 

complex:ity of environments can affect cognitive functioning~ whereas the c:Hs\1se 

perspective attempts lo explain the mechanisms through which these environments act. 

In essence th.is erspective suggests· that variations in daily experiences, and the. 

fre uencies of U1ose experiences. may account for maoy of the observed age differences 

in cogn-itive :functioning among older .adults. The main idea behind this perspective js 

tba &S individuals age, certain skills and koowleq_ge once familiar fo them atrophy 

through 1disuse1 when the patterns and frequencies of the individual's experiences am 

altered. Thus., some of t11e age-related cognitive declines ob.served in research studies 

occur b.ecause aging individuals no longer hav any. ore ensi e, experience · vith the 

types of abilities and skills needed to successfully complete the tasks typically ased in. 

cognitive testing situations. The changes in daiJy experienc.es that result in the atrophy 

of skills and knowledge can lead to what in the e.nmonmental cornplexity tbeoi-y would 

be labelled simple environments, Such ·environments may no longe_r provide 

opportunities for individuals• to exercise and maintain their intellectual capacities. 

[f cogniti e performance appears to decline .through 1 d i's use', i~ follows thar 

deliberate or continued ·use may ameliorate such declines.. Suppoxt for th.e disuse 

peThpective comes from re.search investigating the i.nflu~e of deliberat mtervention. in 

the fonn of speci1ic trai:ning or practice, on cognitive performance, and the influence of 

e per11·se on cogniti re perfonnanc (e.g.,, Salthouse & Mitchell, 1990). Cosnhive 

trafo:ing studies focus on areas ·such as spatial and re-asoning abilities (e.g.., Scb.aie & 
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w·1lis, J986)t where intensive prac~oe with sp~cific tasks produce improvements in H1e 

related cognitiv1:: domains, but t~nd not te display generaliz.atiGn to other areas of 

cognition. Physical training research compares cognitive task perfonnances between 

participants who report high levels of physicaJ activity and participarits reporting more 

sedentary lifestyles (e.g . . Clarkson-Smith & Hattley, 1989). Research investigating. the 

relationship betwe@11 expertise and cognitive functioning is based on the idea that 

cognitively demanding occupations may provu:le experience wit:h complex cognitive tasks 

that is analogous to cognitive training. In the following section, studies pertaining to. the 

influenres of del"berate intervention and expertise on the cowutive performanoe of older 

adults will be presented. 

Researchefs speculate that, because many experiences are under an individual's 

control it may be possible to prevent or remediate age differences on cognitive tests 

through practice and trainm"g, For example, S.chaie and Willis ( 1986) provided training 

on spatial ability and reasoning ability to participants who had evidenced longi Ludiual 

decline in these areas. Participants completed a battery of psychometric tests both before. 

and ~ -ey fi e 1-llour n;aining sessions. Tlw resear.chers found that participants_ showed 

improvements in the areas they had received training in, thus indicating that remediation 

io the loss of cognitive functioning may occur. Although results such as. these .are 

ep0ouragirrg, ,Baltes and 13altes (199.0) point.out th.at. tbfil'e·are ag~related ii.nuts to 

cognitive plasticity: research ·ndicates hat-older adults.are unable to match the memory 

task performances ofyoµnger adpils with comparable IQ levels and. that such age 

differences exist even when y:au.nger and older adults are similar in terms of occmplltional 

expertise, 
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The disuse perspective raises fue possibility that, if skills and experiences did not 

decline or change w'th age, an individoa1 might be able to perform cei1ain tasks at an 

qptimal level throughout the lifespan at least on those abil.tties continually eirnrcised. 

How-ever a number of studies.on the effects of aging and expe1 ·ence on spatial abilities 

suggest that experience does not necessarily alter the pattem of age-related de.clines in 

some tests of those abilities. In a study on age~related declines in spatial ability 

(Salthouse, Babc0ok Mitchell, Skovronek & Palmon, 199.D), the r esearchers m€asured 

the spatial visualizatim1 performances ofpracticing architects and an age-matched sample 

of unselected participants. They found _th6 older architects were superior on several 

measures. Two possible interpretations of age-related decline emerged from the results. 

The first was hat the architects evidenced preserved spatial abilities _because of continual 

use in their work, whereas .the unselected 'participants evidenced a decline in these 

abilities, because of disuse. TI1e second interpretation involved the idea that the two 

groups nay alv ays have differed in spatial visualization ability, and tl1e initial differences 

were. preserved as they aged .. In an an empt to differentiate between the two 

interpretations a foUow-up study was conducted using only architects m different age 

groups. The researchers .found significant age declines nearly identical to those in: the 

initial study, thus offering support for lhe second interpretation that extensive experience 

in a particular domain does not alter patterns of age-related declines in those domains .. 

1n another study involving mechani_cal engineers, Salthouse and Mitchell (1990) 

asked participants to rate th · amount of experience they had with specific activities 

requiring spatial visualization abilities and to perform several sp21tial ability tests. One 

major find"ing was that although performance levels did vary wi_th amounts of experience, 



lhe relationships between age an:d performance on 1he s_patial tests were similar for each 

of the di fl:erent experiential levels. 1n similar studies of pilots and ai .traffic .controllers 
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( obb, Lay &Bourdet, 1971; Trites & Cobb~ 1964~ cited in althouse, 1991), researohei-s 

found that the patterns of performance on spalial tests, something that both groups should 

have continuous. and related experience with sbo ed similar age-reJated declines for"b.oth 

experienced and ·nexperienced participants. These contradict the ex.'l)ect.ations put forth 

by the disuse hypo1bes1s tbat continuous experience may preserve selected abi.U-ties~ 

suggesting instead that exp·ertise may be domain peciffc. 

Addif onal support for the disuse perspective comes from .studies on deliberate 

physical training. Clarkson- Smith and Hartley (1989) examined ftte relationship· 

between vigorous physical exercise and perfo.rmante. on measures of reasonmg, reaction 

time and orking memory, They compared a group of self-reported phy.sically active 

participants with a self.reponed sedentary group .of participams. An ini.tial examination 

of the physiological fitness levels of the two groups revealed that the high-exercise group 

was superior in measures of heart rate and vital capacity, hut not m blood pressure. The 

esults of the oogniti-ve task p.erformances: indicated a positive correlation between high 

levels of physicai exertion and cognitive per.formanee. These findings suggest that older 

adults who continu•e to -physically 'use' their bodies may inhibit some of the changes that 

often occur with ' disuse', both physiologically and cognitively. 

In -sum, it appears from the literature revi'ewed above _that an individual• 

cognitive performance can be positively influenced by both deliberate training and 

expertise, and physi:cal training. This suggests that a c.ogn1tiveiy compfex and demancling 

en ironm:ent whether in a: training session or one's o·ccupation, can mediate some, but 
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not alll .of lhe cognitive declines often ~sociated with aging,. In tbe next. section, studies 

rha-t have investigated the re]ationship between envrro.nmental complel<ityand leisure 

activity participation wi l be reviewed and discussed within the framework of the disuse 

perspecti. e. 

Activity Lifestyle Res arch 

LI; as indicated prev· ously, cognition shows evidence of plasticity w,hen specific 

task training OI prac.::tice is invol ed if is possible that everyday and leiswe ac.tivities 

rovid~ an analogous for:oi of cognitive training aud practice. For example1 engaging in 

leisure activities that emphasize memory and concentration. such as reading books or 

tak:i.J:lg a university course may activate the kinds ~f cognitive skills necessary to 

maintain an optimal level of cognitive performance. Because leisure activities are urider 

the control of mas.t ad.1ilts it is possible for individuals to canscious1y make choioes that 

will encqurage or maintain the use' of their cognitive• abilities, and pr.event them from 

falling into ~disuse' 

Investigation into the relationship b~tween ~c.::titlty lifesfyl.e .md cognitive 

p.erformanc has revealed that there is a relationship between main aining an 

intellectually demanding lffestyle and better cognitive fuO£tioning _throughoµr the lifespan 

(Schaie, 1983 ), Both crqs.s~sectional (e.g .• Hultsch et al.~ 1993) ,and Iongi1u:dinal ( e.g,, 

.Scha.ie 1983) researc 1 have shown evidence sUpporting the idea tbat engaging"in a 

cognitively s iumlaung •activity lifestyle can facilitate higher levels of cognitive 

functioning in later file, 1- owev. , the results from both types of studies also suggest that 

lhe relationship b'etweexr ,activity lifestyle and cognitive p.erfon:nan·oe is. not robust. 

Moreover, there are methodological issues that make interpretations and conclusions 



difficult. The ollowing·literature review is organized into three sections. First, cr:oss­

secti.onal research pertaining to therelationshlp between activity lifestyle and .cognition 

wj!1 be p1esented, followed by a review o longitudinal ~tu-dies. Finally, several 

methodological issues that arise in the study of activity lifestyle and cognition will be 

addressed. 

Cross ... seotio 1al Research 

12 

.In general cross-sectional research has shown that a life tyle characterized by 

inteUectual and social stimulation is correlated with better perfonnance on memory tasks, 

ev.en after confounds: .such as health and educatfon have been statistically controlled 

(Arbuckle et al .. , 1986; Chri tensen & Mackinnon, 1993-; Crabtree, Antrim. & Klenke -

1990; Craik, Byrd, & Swanson, 1987), In ali of the studies reVIewed below, however, it 

must be noted that the magµitude of the relationship between activity lifestyle and 

cognitive pe_r:fo.nnance is modest, and does not provide overwheJ.mjng evidence that this 

relations.hip is robuS't. 

Hu lsch et al. (1993) explored the predictive reJationsh.ips among individual 

differences in self-reported activity Ii festyle and performance on a battery of cognitive 

tasks. Activity life style was separated into two distinct factors: (1) Active Life Style, 

co s1sting of physical activities (e.g:, bicycling)~ integrative fofonnation processing (e.g. 

drive a car), and novel information processing (e.g., crossword puzzles); and (2) Passive 

Life tyle, consisting of social activitie,s (e.g., preparing dinner), self-maintenance tasks 

(e.g. tairn a bus)~ and passive information processing (e.g., eat out). Significant 

correlations were found between these two factors and virtually all of the cognitive 

variables, suggesting that individuals who participated in more activities performed 
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better. In add' tion. statistically significant amounts of variance, railging from 1 % o 3%, 

were accounted for by Acdve Lile Style variabfos on measures of semantic processing 

time, comprehension time verbal fluency . word recall, and text recall Passive Life Style 

variables accounted fo significant amounts or variance ( 1-% to 1.3 % ) in vo abulary, 

verbal fluency , ord· recall text recall and world knowledge. Overall, the researchers 

fo.und that cognitive performance was related to partic{p·ation in cognitively demandi~g 

activities, andtha ttus relationship grew stronger with age. The researchers note· that, 

w.bile &tatist~cally si_gnijicant, the reported effect sizes were. modest, and did not acco.unt 

for all of the observed age-related decrements. 1n addition. 'the: researchers noted the 

highly select and homogenous nature of their sample, and suggest that this may have had 

an impact on the findings. 

In a study using a large sample of adu1ts aged 65 to· 93 years -Arbuckle et al 

( l 9 6) examined the relationship between memory perfonnance and several contextual 

variables including _level of partiqipa_tion m intellectual and social activities, education, 

and aspects of ersonality. Among at.her tirings, their results _indicated that higher 

memory scores ere associated with participation in more intellectual activities~ which 

accounted for approximately 3% of the variance.. Similarl% when investigating. tbe 

relationship between mental and physical activity and cognitive test performance, 

researchers found a modest pos.iti e relationship between higher activity level and. 

improved cognitive performance where activity .accounted for approximately 1 % .to 2% 

of the ariance in the measures (Christensen, Korten, Jonn, Henderson, Scott, & 

Mackinnon, I 996). However,. these researchers also fotmd that education levels 

accoun ed for more variance on measures of cryStallised intelligence than did activity 
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level, and that age acc01.mted for substantial amounts of variance in the cognitive 

measure evoo after controlling for contextual variables such as activity level, educa ion, 

oJsability. and self~Jeported h~th. The researoh~rs suggest that ti-us finding contradicts 

the I ypothesfa bat activity levels. and other contextual variables, are r:esponsible for the 

majority of age~relat d changes in cognition. 

Longituclinal Research 

One of lhe questions in activity lifestyle research that is not addressed by cross~ 

sectional s.mdies concerns the function of activity across the lifesp·an. For example, does 

,an inteUectually demanding aotivity lifestyle serve to maintain higher cogaiti e 

+-unctionin_g in oJd~r adults or is: it the case that higher functioning individual are more 

,likely to pursue intellectually demanding leisure activities? One advantage o using 

longitudinal designs in tesearch is that questions regarding the direction or natme ofsucb 

relationships can be addressed. 

lnformat1on from the Seattle Longitudinal Study (SLS) provides additional 

supporti e evidence for the positive. relationship between activity lifestyl.e and cogniti: e 

functioning aero s the lifesp·an. Schaie (1983) suggests that involvement in complex and 

stimulating acti 'ties such as travel, continuing education, attending cultural events, and 

joining clubs and profess.ional associations, is one source of reducing the risk of decline 

in cogrritive abilities, fn a study examining intellectual change over the course of 14 

years and the contribution of acfrvi ty patterns to that change, Schaie ( 1984) noted tba1 the 

least amount of decline w.as- ev'denced by those participants who maint.rlned an activity 

pattern characterised by high levels of cogniti ely demanding activities and who were. of 

high ocioeconom1e. tatus. The greatest amount of decline was seen in women who were 
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widows., \vho had never worked outside of lhe home, and whose activity pattems .did not 

contain any of the aforementioned complex and stimulating acti itios. Moderate decline 

\ as noted ·a those individuals who were somewhat engaged in cognitively demanding 

activities~ and those wbo were highly active but of average socioeconomic srat1.1$. 

In ~other longitudinal study Schwartzman, Gold, Andres, Arbuckle and 

Chaik·elso11 ( l987) investigated intelleGtual change in. a sample of 260 Canadian World 

War TI ann.y vet rans by re-administering U1e Revised Examination ''M" tesr 

approxitl'lately 40 years after the initial testing. As expected, .early intellectual 

function.iug was the strongest predictor of current intellectual perfoTmance. In addition. a 

positive relationship was found between high current intellecma] functioning ahd a high 

current level ofadivity asme.asmed by a.24--item activity checklist encompassing sodal, 

recreational, physical,. family intellectual, occupational, and community activities. In a 

similar study of.3.26 army veterans, researchers also found a positive significant 

relationship between intei1ech1al activity and cognitive performance as,measured by the 

Canadian Anny M Test (Arbuckle Gold, Andres, Schwartzman, & Chaikelson,. 199.2) . 

Again, p~icipaots who maintained an intellectually active lifestyle, and who we.re 

healthier and more educated, sh.owed less decline and thus performed at a higher le el 

than did partiqip.ants who were less .intellectually active less.healthy and less educ_ated. 

The result~;noted above are not limited· to community dwelling adults, but are also 

seen in institutionalized adults .. In a short-term loo.git:udinal study spanning f O months 

researcbers again found a pQsitive relationship between activity level and cogoitiv~ 

performance on a battezy of tests {Winocur, Moscovitch. & Freedman. 1987). Activity 

level vas strongly correlated witl the cognitive measures at the first time oftesting, and 
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as very close to significance at the see-Ond time of measurement. However,. the nwst 

important finding was that change in activity level was a s_trong predic.tor of change in 

cognitive performance. More specifically, wh.en acti -ity levels increased~. performance 

on the cognitive test battery also increased. It should be noted th.at the same results were 

folllld with a measure .of locus of control, suggesting not only that an increase in personal 

control also contributes. to an improvement in cognitive perfoITDance., but that these two 

contextual variables may be strongly related. 

Methodological Issues 

One of the problems encountered in researching the .relationship between. activity 

lifesty1e and cogruti 1e performance is accounting for and controlling, potentially 

confounding a.ri.ables. For example leiSlrre participation can be affected by socia1 

economic status (SES), educa.tion. ccupation, health, social suppo~ and gender. 

Research has .shown that greater involvement wiLh inte1lcctually demanding activities is 

correlated with higher SES (Lawton 1985) and education (Christensen & Mackinnon, 

1993), In terms of occupation, it has been shown that those indi iduals in cilved in 

manual labour tend to choose different activities than those who were involved in 

'intellecroar labour (Miller & Kohn 1983). Health affects activity level itself and 

preferences for involvement in .that the: lower the health rating the mcire passive {be 

choice factivity (Lawton, Moss, & Fukome..r: 1986-1.987), Social support can imp·aot 

ac.tivity interests and levels suoh that older adults who. a.re socially isolated often tend 

toward passive activities, Individuals with companions~ whether spouses or friends tend 

to gra.\<itate towards ·morecomrnonal activ1tie compared to those indiv1dnals without 

companions (Kelly, 1987). Gender may also affect activity lifestyles. In general, women 
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are often less involved in team sports and more fu olv:ed in pass:i.ve forms of a tivity, as 

well as in social. expressive and artistic ac ivities, ln contrast:. men tend to be more 

involved with more phy ically demanding activities and less with expressive and artistic 

activities (Kelly, 1987). It appears, then, tnat it is importanf for researchers to recognj s~ 

and. account for these potential confounds to activity lifestyle research if meaningrul 

interpretation and generalization of tbe results are to be made. 

The relaticmsh ·p between activity lifestyle and cognition has also been difficult to 

assess because:: of prnblems in establishing accurate estimates of activity types and 

frequency of those activities. One· poteolia.Uy useful method of measuring activity 

lifestyle involves the on-line collection of data on various acri · ities over a specified 

period of time. However, time and budget~ constraints rendertbis metl1od impractical 

for most researchers. The majority of studies investigating this area use some fonn of 

activity cheokhst (Arbuckle et aL, 1986; HuJtsch et al., 1993), "detailed interviews 

(Gribbin. et al., 19.20), or an inventory of.routine and special activities (Stones & Kozma, 

1986), all ofwhioh are practical and economical, but rely heavily on participan s ' 

subjective responses and memories. One implication of this methodological problem is 

the difficulty in making valid comparisons among results from: stuclies using tliese various 

forms of hecklists. A related complication is that the operational definitions of 

particular components of aoti.v{ty lifestyle, which may be .defined as intellectual social, 

passive or active. are not standardized across studies1. again: making comparisons and 

conclusions problematic. As well, there are few complete or even :partial activity 

inventories that are reprcseotati ve of ad.olts of dtffer:ent ages, and, few activity measures 

have been .assessed for validity and reliability (Arbuckle~ Gold, Chaikelson, & Lapidus, 
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J 994) making generalizations to the other popu la1i~ of seniors difliicu-Jt. 

Finally, there fa often a selection bias in U1e sarupJes employed in studies 

in estigru:ing aGtivity lifestyle and cogmtion. As was mentioned 111 a previous cbapter, 

volunteer samples of older adults tend to ·be comprised ofbealthy we11-educ:ned, and 

active individuals. As such lbese samples 01ay .not presenrthe ~n:ti.re rangeofrespouses 

t-0 activity checklists or cc:rgnitive tasks (and ot11ertneasitres), with the result that 

generalizations to more representative populations of.older adults r rn.y not ·be valid. 

Thos, n1ost resU:1ts. from thes.e studies must be interpreted with some degree o:f caution. 

Summary 

In sum, there is evidence. from both cross-sectional and longitudinal .studies to 

suggest a posi6verelationship between activity lifestyle and cognitive performanc.e. 

However. in all studies r~view~d. 1he amounl:s of variance in tbe cognitive measw:es 

·accounted for by the activity lifestyle indices were only modest, at .best. Titis apparently 

weak 1ink rnay be the result of methodological issues· such as those addressed above, or ir 

may be that activity lifestyle is. not a' key factor in age- elated cognitive decline, 

m tbe present study the relailonship between activity lifestyle and cognitive 

performance is examined in a large, population-representative sample of older aduli's. 

Activity lifestyle is index~ by sell-reports o.f activity type and frequency. The 

relationship is assessed independently of p0teo: ially confoUJ:iding variables such as age 

gender, and income, 

Self-Reported Healfh 

A second factor intuitively related to cognitive p~formanp~ is health- It is.k:no n 

th.at .significant declines in cognitive performance occur in later life when substantial 
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levels of chronic dioease, such a.$ (hose related to cardiovascular functioning a:re present 

(see Eli.as, Elias, & Elias, 1990, for review . What is .not as clear, however, is what effect 

1ess serious ill! esses or diseases have on indi\idual age differences in cogrutiv.e 

perfonnance. 

The health levels of participants have generally been assessed using subjective 

self-report methods rather than objective physician ratings. This j due, in part, to c-enain 

benefits associated ,vith self-report techniques. Compared to obtaining physician •ratings, 

self-report. questionnaires have a lower cost and are more convenient for researchers to 

administer and for participants to complete. There are also ethical considerations 

involved in.health data co11ection related to issues of privasy, the maintainance of 

anonymjty. and the intrusiveness of some physiological measurement techniques. 1n 

addition, there is supportive evidence indicating that self-reports of physical health are 

moderately but significantly couelated wit'h reported medka1 problems (Lim1g, 1986), 

e¥arrtination-based physician evaluations of oyera11 health ( LaRue. Bank, Jarvik & 

Hetland~ 1979) and with future survival (Botwinic~ West, & Storandt, 1978; LaRu et 

aJ. 1979). Other researchers~ however, have noted a relationship between po.or self­

reports ofhealfu and neuroticism (Costa & McCrae; 1985). In addition, there can be 

misleading categorization of participants into 'healthy~ and 'unhealthy' based on such 

self-reports (Elias et aL. t:990). For example,~ participant may report suffering from l'C) 

chronic conditions ;vhfle a .secoI1d participant reports having only one chronfo condition.. 

ff researchers consider only the ·number of chronic condiri•ons to be indicative oJhealrh 

status, then th first participant would appear to be less healthy than the second. 

However, the severity and incapacitating effects of the c-onditions are not knownA It 1s 



20 

possible that the first participant suffers from such symptoms. as mild diabetes and 

earing probl.e.r:ns, while the second participant is recovering from ~ serious heart attack, 

Therefore, it is imp rt.ant that a variety of seli-report health measures be utilised and the 

results in1erpreted ,vith caution. 

Cross-sectional research examining the relatfonshlp between self-reported health 

and c.ognitive performance have n.oted rnixed results. ln a study using the Wechsler 

Adult lntellig_ence Scale and an extensive self-reported health measure; Perlmutter and 

Nyquist (1990) found a significaru amount of variance in memory ~pan and fluid 

inte!Hgence was accounted for by self-reported healt~ indep.endeo.t of the effects 01 

gender: and eduoation, S_elf~reported health was not predictive of signi t•foant amounts of 

variance for crystal1ized intelligence. Similar results are reported by H.ultsch et al. 

( 1993 ). In their study, various aspects of physical health were measured including 

chronic illness, numb.er of j] lness episodes, number of prescription medications, whether 

health inletfered, ith daify activities, and overall health ratings. Controlling for the 

effects of age education, g~nde and neurotioism, the results indicated ·that liealth status 

predicted significant amounts of variance (1% to 3%) in text recall, working memory, and 

processing speed. HealUt status did not predict performance on tests of vocab11la:cy, 

verbal tluency1 fact reca11 or word recall, In contrast, Salthouse et aL ( 1990), in their 

analyses ofhealth-adjusted data with unadjusted data~ found nearly identical age trends in 

cognitive performance and no significant age by health interactions. Similarly, Arbuckle 

et al. (1986) foWld no effect of self-rated health on me-.1sures of memory, ind uding digit 

span. free reeall, and fact recall. 

Lon.gitudinaI research has indicated a relatioJ;1ship between health status and 
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changes in ·cogniff e perfonnance. In a founeen-year ongitu<linal studyi Field Schaie & 

Leino (1988) examined the relationship between'beaUh and perfannance and verbal IQ 

scores, as measured by the WAIS in a sample of older· adults. Health status was 

measured by sun.1n1ing four ariables: health rating the effect of health ml daily 

aotivities1 present heath raf ng compared to age 40 and an objective r:ating of energy 

level. Res lits i.ndicated that health status did not predict .declines in perfon:nance or 

verbal IQ, nor did itpredic verbal IQ in cros -sectionaJ analyses. It did however, 

predict perfom1ance IQ1 but a the latt.er .time of measurement only. An interesting 

findfog was that, although the· relatfon between health and cognition was weak for ·U1e 

san1ple as a whole h.ealth status was strongly implicated in the cognitive perfonnance of' 

outliers those whose change 1n cognitive functioning was extreme. 

Two interpretations can be suggested by the conflicting results noted .in lbe 

literature_ One interpretation is that the volunteer samples of participants tend to be 

heallhier than their age cohorts in the general population, and .thus represent. a· very 

restricted ran.ge of hea 1th status. A second interpretation is that the health measures may 

be insensitive to health factors that could influence cogn:itive functioning. For example, 

many studies use only a single measure of health) su_ch as rating current. bealtl1 status on a 

Likert-tyPe scale, or listing the number of inoes:ses experienced in the pas:l year. Whe.11 

studies u-se only a single measure of health, only sin~le dimensions of health are assessed, 

whh the result that valuable infonnation on both pru;t and .current health tatu$ is lost. 

Liang ( 1986) prop.oses a multi-dimensional model for self-reported health that integrates 

physical or medical, sod.at and psycholpgical aspects of health. These threl.'! defrrutions 

enc.ompass five dimensions of health. TI1emedical aspect includes chronic illnesses and 
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oumher or sick days in a specified period of time. The social aspect is reflected by ,self­

maintenance and instmmental ac ivitfos of daily living. Finally the psychokiglcal a:sp·ect 

is indexed by the subjecti've rating~ ofhea1th. According to this model, se1f-repo1ted 

bealrh must be measured along these multiple dunensions io order to adequately assess an 

incfrviduars perceptions of his or her health, and to accurately interpret the rela.uonship of 

health ancl -cognitive perfonnance. By, using measures that encompass a wide range of 

bealtli problems the separate and unique contnbutions of an individual's physical.. :Social 

and psychological h.ealth to cognitive performance can be measured and compared. 

Summruy 

In sum, there is some .supportive evidence of a modest relationship between. self­

reported health and· cognitive functioning in older aduJts. This relationship is particularly 

apparent when measures of fluid intelligence are used, but not when the measures reflect 

crystallized abili.ties. Inconsistent results may reflect some of the same methodological 

issues encountered in activity lifestyle research. in particular, the operational definition of 

health and the sample composition. In the present study the relationship between self­

reported health and cognitive performance is assessed in a large, population-

repre entative sample of older adults. Further1 the relationship is asse sed independently 

of potentially confounding variables such as age gender, and income. Self-reported 

health indices are obtained through the medical, social, aod psychological dimensions 

defined by .Llang (1986). 



Objectives of the Study 

Chapter III 

OBJECTIVES AND HYPOTl:-lESES 

This study was undertaken as pan of the analyses fi:om the Baseline Study, a 

.comprehensive rnvestigation of a large Tepresentative sample of seniors residing in the 

Cap·ta.1 Regional District ofBritish Columbia•. The ·purpose .of this s_urvey, was threefold: 

( 1) to establish characteristics of seniors in the area and to provide indications oftbe 

distinctiveness or similarities of the pop1Jlation to other comparabkpopulafions in 

Canada; (2) to provide a resource for researchers ·who require or could benefit from a 

latg_ sample population; aud (3) to provide infcnmation I.hat would bene.fit the local 

comm.unity. 

The. purpose ·ofthe _present investigation is to ex·am:in:e the relationships of activity 

leve1s and self-reported health to performance on a series of cognitive tasks independent 

of potentially confounding variables, Importantly this study investigates the relationslrip 

of activity lev~J...heallh and cognition in a sample. that is more population-representative 

than most samples of convenienc.e. One oftbe difficulties encountered in studying 

cognition in olden adults is the tendency to recruit volunteers who are healthier, more 

active, and be.tter educated than their cohorts in tlie general population. The expectation 

of.u-sing a more representative sample is. that the diversity within ihe sample will increase 

the variability in the activity lifes1Yle and health measures~. and wiJl also ailow more '\laud 

generalizations to be drawn from the results. 

Hypotheses 

A number of questions are ·a:ddressed in this study of the reJationshi ps between 
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ai:tivity lifestyle, self-reported health, and cognitive performance. 

l. To what e tent do acti ·ity lifestyle and self-reported health predict 

performance on cogrutiv.e tasks independem of potentially confounding variables sn has 

age. gender, and education? ft is hyp·othesized that components of·both activity lifestyle 

and sel -reported health will accow1t for modest amounts of variance in the cognitive 

measure once U1e effects of age gender and educatiQD have been statistically controlled. 

Previous ~earc.b bas indicated, for example, that .activity lifestyle is modestly predictive 

of performance on word recall (e.g. Hultsch et al., 1993) and vocabulary tasks (e.g., 

Christensen ~t aL 1994). Self-re orted healtl1 has evidenced a predictive relationship 

with cognitive functioning (e.g. Perlmutter & Nyquist 1990), but there is also research 

contradicting such findings (e,g,, Saltbqµse et al., 1990). In the present study it is further 

hypoil1esized fuat. the less s~lect nature· .of the ·sample will serve to increase the magnitude 

of th,e effect sizes observed. 

2. Will intellectually demancling activities predict performance on co:gnitiv tasks 

more strongly than wi!J physical or social activities•, ia.dependenl of the previously 

mentioned confounding variables? .According to chooler's (1984) environmental 

compfoxity theory, en-vi.roprnents defined as cognitively cornple.t will erve to maintain a 

higher level of cognitive functioning than en ironments defined as simple. It is 

hypothesized that those activities which require an individual -to exercise tus ·or ber 

cognitive abilities will account-for more of tbe variance in the cQgnitive measures than 

v.rill less intellectually stimulating activities. There is previous research which suggests 

that this is true (e.g., Arbuckle et al., 1986~ Hultscb et al 1993) In the present study, an 

activity Lifestyle characterised by frequent participation in intellectual activities is 
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considered to r.epre~en; a c.omplex environment. 

3. To what extent might age differenc_es in cognitive performance be attenuated 

after accounting for individual difforences in aGtivity lifestyle and seJf-reported h~altlt? It 

is hyPothesiz.ed that modest anenoation in age-re·lated variance will be observed i:n the 

memory and inductive reaso.ning tasks, but not in the vocabulary task wh~n aetivity 

lif~ le bas b~en controlled. Previous researcb,has indicated that partialling :indivjdual 

differences.in a.c_tivily lifestyle res11lts in modest attenuation (e,g,, Hultschet at. 1993), 

Due to the more representative nature of this sample, it is suggested that the effocts sizes 

will be of a larger magnitude than those observed in more select-samples. lt i$ 

hypothesized that accounting for ictd.ividual differences in self-reported health will not 

result in significant attenuation in age-related variance. 



Participants 

Chapter IV 

.METHOD 

Pm-tic.pants were part of the Baseline Study, a survey desjgrred to provide 

r~resentatfve data on seniors in the apital Regional Distriot (CRD) of British 

ColU1TJoia. The go·aJ of the researchers was to ·sample approximately 2 % of se1;1.iors from 

U1is area. To achieve this goal over 56 000 names were obtained fro·rn tlrn British 

Coh1m.bia.Departrnent of Vital Statistics, from Whi"ch researohers theu drew cll1 initial 

random sample of 3,600 individuals. From this sample, a total of2,800 seniors,had to be 

contacted in order to obtain the target sample of 2 % ( 1 200) of seniors in the region. 

The fihal Baseline Study sample consisted of 1 ~278 cotnmunity.-dwelling seniors 

(768 females aod 510 males ). aged 65 to 100 years vith an average age of"75 .13 year < 

·They were fhst contacted by letter expWnn:ig .the purpose of the study and a follow-up 

pbo@ call determined agre.ement to participate in the study. Beeause the goal was to 

obtain a Less select, more popu.Iation-representat1. e nature of the snrdy~ particlpants wen~ 

not screened fut serious physical health problems~ nor-were they screened for dementia 

Comp le e da-l!a on the measures ofrelevanee to the analyses in the present study were 

•available for 943 participants. Figure l provides an H1ustration of the sampling prbeedure 

.used to obtain tbe sample for thfa study, 

Demom-aphics; The Victoria area is a relatively affluent co.1lllnuni.ty and 

significant numbers of older .adults migrate to the region from other parts of the emmtry 

at retirement. An .area of consideration when studying ac ivity vattem·s and frequencies 

within such a population is the tendency for fod:ividua]s who move to _so-called retirement 
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cQrnruunities to be younger, healthier and economicaJly more secure than comparable 

populations in other-geographical locations. Thus, it was impo11ant to examine the 

demographic p ofile of the individuals who were included in th present study and to 

c0mpare it with the appropriate census data. 

28 

The foUo i.ng demographic variables were examined, and the means and standard 

deviations were calaulat:ed· to construct a profile of the sample: age, gender, education 

inc:ome and aspects of s.elf-rep.orted I1ea.ltb (see Table I). Within the present sample, 

there were significant age differences in income F (2,856) = 1 L70, ~ < .001, 111 = .027. 

Post 110c tests us·ng tbe Scheffe procedure ind-icated that the older age group reported a 

lower mean income than both the younger and middle age groups.. There were 

s.ignificanr gender differences m education,. F (1, 941) = 16.94, g < .0.0 l. 1• 112 = .018, and 

income, E. (1,857) = 57.8:5, J1 < .001, rf = .063. Men in th·e sampJe had.higher levels of 

.education and income than the women. ·Toe significa.ut age and gender differences fur 

self-reported health are reported )atei:: in this paper. 

An exam.ination·ofthe. demographic and he.al.th variables for the 943 participants 

re ealed that compared to other seniors in Canada. participants were above the national 

a ·erage on many of the ariables (Statistics Canada, 1994), .In general the sample was 

well educaLed: only 5 .4% of the present sample had less than 8 years of education 

compared to 36.9% of the Canadian seniors p.opulation. Over 40% of the participants bad 

9 to 13. years of education compar.ed to approximately J5% in the population of Canadian 

seniors. lmost 20% of the participants bad a bachelors <legre or more, compared to the 

national figure of only 5.1 % (Statistics Canada, 1994). The participants also reported 

themselves to be above average in tenns of income. health and lifo satisfaction eompared 
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to othe seniors ·a anada. With respect lo income, only 20% of t:he ample Ii ed on less 

than $20,000 per year1 compared to almost 72% o Can dian enfors (Stat~stics Cimada 

1994). Appro irnately 35% ofthe participants reponed.inoornes between $20,000 to 

$40 000 _per year and over 34% received more than $40,000 income pet year; in 

comparismn only 28% of Canadian seniors had incomes in excess of $20 000 per year 

(Srattstics Canada, 195>4). Toe present sample was slighr]y above average o.n life 

satisfaction~ less than 3% reporte-d feerng dissatisfied with their lives, approximately 

35%. were somewhat satisfied with their lives, and over 60<J(o reported being more than 

sa · sfied with their lives. Comparatively, 5% of Canadian se.njors were dissatisfied with 

their ives., and 95% w~e satisfied to some degree (Stalis1ics Canada GSS-6, l 994 ), ln 

terms ofhealti1 compared to others of asimilar age, the participants in this sample 

reported levels abo e. the national :figwes.: almost ·84% reported their health as excellent 

or good compared to other:s t11eir own age, while nearly l 1% felt their health was fair or 

poor. In comparison, only 73% of Canadian seniors rated th.cir reJ-ati.ve health as 

excellent or· good and approximatel 28¾ reported their relative healtl1 ·as fair or poor 

(Statistics Canada GSS-6 1994). Differences between the relevant proportions, 

determined by z--score oomputati011s, indicated that almost all z-scores were signi ficam at 

p < .0 l ; the only non-significam difference• in proportions was for Life Satisfaction. 

These results indicate that the sample.from the p1·esent study is a relatively select sample 

of older adults and not representative ofthe population of seniors in Canada as a whole. 

One of the purposes of the Baselin-e Study \vas to obtain representational data on 

seniors in the Capital Regional District To determine if the present sample was, in fact, 

representational of area seniors, .further analyses were conducted on the differences 
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be:tween pr.oportions from t11e Baselin:e. Study sample and census data from the Victoria 

region (comp.arable data for the Capita Regional District w.as not ava:ilable). As 

indicated by .z-scores, analyses of the proportions for gender and marital status 

distributions revealed no significant differences between Lhe present sample and seniors 

in lhe Victoria area, ru:id marginally s1gnif1cant differences in proportions within the 

selected age gro~pings. Bow.ever, there were significant a· fferences in education l yels 

attained. Overall. 11he proportion of :seniors io. the present study who had attained a h.igh 

school dip.Io ma ( 40%) was significantly greater (p <. ,0 I) than the proportions of seniors. 

from tbe Victoria area (30%). FU(thet th.ere wa,s a significant differenc (p < .Ot)in the 

pro ortions of seruors in the present sample who had a B.A. or above (20%) compared to 

Victoria area seniot:S (_11 %)~ These restl.lts suggest that the sample from the present study 

i'S somewhat more select than the population of senio.rs m the Victoria region, at least in 

ten:ns of education levels. However~ it is important to note 1hat the sample is sti fl less 

select than most samples ofcon:venience, 

Measures 

The measurement battery consisted of indieator of'both cognitive and noncognitive 

subject-related variables- J'ncluded were three tests designed to measure different aspects 

of cognitive ability: verbal memory, vocabulary, ·and inductiv~ reas.oning. There were· 

also a number ofques ionnai.res desigi1ed to measure noncog,:utive variables.such as 

pb.ysical and mental health, qualil)' oflife~ and activity participation1 Tests. and 

questionnaires were desigued or adapted for use . .in a forge~ ti.me-constrained interview, 

Thus partial components of measures were sometimes used, whereas other measures did 

not en~mpass the entire r"-llge of possible tespons~s. This is nQt~d wher~ applicable. 
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Cognitive Measures 

Word MemOI]. The measure of verbal memory Qonsisted of immediate free recall of 

a ord Jjst. Participant$ were read a list of20 common words (e.g., m forest, coffee) 

presented at two-second interv.als. The particjpan1s were· then asked to recall aloud, in 

any order, as many words as possible within a .three.--minute time-span (Co1sher & 

Wal lace, 1992). The score for this measure was the number of :vords correctly recalled. 

The reliability o this measure, obtained using Croribac.h's alpha, was .55. 

Vocabulary. This measure consisted ofperfom1ance on an 18~iteru recognition 

vocabuJary task from th ETS Kit .ofFactor Referenced Tests (Ekstrom French, Bannan, 

& Dermen, 1976), The words to ·be defined nn1:ged from relatively easy (e.g., mt1mble) to 

difficult (e.g., ignominions). Participants were given five alternative word meanings 

from which to choose the correct ans\: er. Participants were given fom: minutes to 

comple e the task.. The score used was .the nllITlber of correct responses across the 18 

items. ronbacb ' alpha for this measure was .88. 

Letter Series. This measure of inductive reasoning is designed to see how well 

participants can identify a rule defining a series of letters (Thurston, 1962), p·articipants 

were asked to look at a series of letters, determine the pattern iUrin each series, then 

decide whioh letter ·would come. next in each series ( e.g. g a fa ea d a c a. ,.,., ..... a b c d 

e). Participants were allowed six minutes to complete 20 ,series of letters. Performance 

on this measui:e was based on the number of correct answers. Reliability for tltis 

measure, assessed with Croribach s alpha, was .86. 

Metamemory. Participants responded verbally to questions rega.rdjng their feelings 

about their memory (e.g,, ram 1200d at remembering names; ·The older r get the l1arderit 
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is to rem mber clearly), The scale ranged from I == disagree strongly to 4 ==i· strongly 

agree, A to.ta! score" as calculated for each participant by summing the responses across 

tl1e 8 i terns (reverse coded when necessary). The reli abil · ty for this measure. obtained 

using Cronbach's alpha was .74. 

Activity Measure 

this measure ,exarn.ined the types of1cisure activities participants engaged in and 

how often they engaged in these activities. The list consisted of 15 types of activities 

tapping into a number of different activity domains (e.g., go for walks; atch TV; 

participate in physical exercise like jogging, swimming. tai chi, cycling).- Frequency of 

participation in each of the actiytties was measured on a 9.-point scale (0 = Ilever to 8 = 

dailv). Studies using similar measures of activity lifestyle have reported reliabilities 

ranging from ,63 (Holohan, 1988) to_ .71 Stones & Kozma, 1986). 

One of the problems enCoUDtered with the activity scale was the ·breadth of the 

questionnaire items. The global nature. of the questions did not allow for an indepth 

investigation of participation in specific activities, and the breakdmvn of the listed 

activities into meaningful groups was· d:i:fficult. As will be described in the Results 

seetio~ the scale was subjected o a confirmatory factor analysis in order to categorise the 

items. 

Self-Reported Physical Health Measures 

A number of measures related to physical health were. collected using both self­

ratings and self-report techniques, Participants v ere. asked about various aspects oftbeir 

healLh ranging from overallhealil to spedfic health problems~ A self-report measure of 

nutrition was also r.ncluded~ as was a measure of bodily pain and a measure· ofproacti e 
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health practices. 

Chronic Conditions. Participants were asked. to report the -presence of 19 chronic 

illnesses from l3 categories: infirmities (e.g .. , osteoporosis); respiratory (e.g., asthma); 

c-irculatory (e.g., angma)- digestive (e.g., bowel problems), nervous system disor:ders 

(e.g., Parkinson's)· glandular disorders (e.g. diabefes}; ca.111.;er, eye problems; hearing 

p.robJems; lzheimer's disease; serious memory problems (other than Alzheimer's)· 

mental or emotio1 al distress· or drinking problems, Responses were stun.med across 

item to obtain a core for each individual. Obtaining reliabilities can be problematic 

v.'ilh measures lik this, wh.ere responses on one item do not necessarily relate to 

responses on a different item. In addition, chronfo health conditions do not always show 

stability over time, which increases the ·difficulty of obtaining a reliability measure. 

Current Health. Participants were asked to rate their oyeral1 health in general. 

Responses ere based on a rating scale ranging from 1 (poor) Lo 4 ( excellent). The score: 

for th.is measure was the actual value of the resp·onse. Reliabilfries on self-reported health 

ndices which include both Current Health. and Relative Health (below) range from a 

Cronbacb's alpha of .77 to a Cronbach's alpha of J~9 (e.g.i Holahan, 1988). 

Relative ffea.tth. In this measure, participants' current state of bealth was self~rated in 

comparison to other adults of smnlar ages. Responses were based .on a: rating scale 

ranging from I = (poor compared to others my age) to 4 = (exeeHent compared to others 

my age), The score for this measure was the actual value of the resp.onse. 

Pro•active Health. Participants were asked to indicate what things ·they did on a daily 

basis to remain b.eahl1y, Five of the items foCl1.l.Sed Qn specific practfoes: ( 1) eat a 

balanced diet; .(2) get enough rest and sleep· (3) keep physically aqtive; (4) avoid 
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smoking; and (5) avoid alcohol or drink in moderation. A ixth item was included ·to 

allow for other means of keeping healthy (e.g. taking vitmnins). Responses we~ summed 

across tlie six item to obtain.a total score for each participant Reliability of this health 

me.asure. a.od the following our heal.th measures,. proves difficult to obtain becaus._e 

individual items are ot strongly related to each other, affecting t.be internal consis.tency 

ofth scale. 

Days rn. This measure consisted of one item. Participants responded to the question 

About how many days have you SJ)ent sick at home (most of the day) during the last 6 

months?. The number of days was used as the sc.ore for this measure. 

I11n sses Per Year. Participants were asked to report whether they had experienced a 

number of different health problems such as the flu_, .colds infections injuries~ or short:­

tenn, acute illnesses over the past year, ·Tue score for this measure was the total number 

of health problems e perienced. 

Nutrition. Partidpants responded yes or na to 10 items referring to nutritional habits. 

The items covered ar_eas such as physical ca.pability for preparing mealst influence of 

prescription medication, in.fl.Clence of dental problem , the social aspects of eating and 

ph~ical illness. Responses were. summed across items to obtain a total score for each 

parlkip nt. 

Bodily Pain. Participants were asked to repo1t how much bodily pain they ·had 

experienced during the past 4 we.eks. Responses ranged fron1 1 = none to 8' ~ :£m 

se.v re. The. score for th.is variable was the actual value ofthe response. 

Seff-Report.ed Ment.al Health Measures 

CES-D (Centre for Epidemioloe:y Scale of Depression). This ·measure used ·seven 
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items from the CES-D (Radloff, 1977) that have been identified tbtougb confirmatory 

factor analyses as measuring depressive affect (Hertzog, Van Alstine, Usala, Hultsch, & 

Dixon, 1990· Radloff, 1977). Participants responded verba ly to questions regarding how 

they had. felt during the past w.eek (e.g., During the past week did you think your life has 

been a failure?), Responses were based on a 5-point scale ranging from 1 = ~to 5 = 

m st of the time. Responses" ere summed across items to obtain a total score, Higher 

scores re.fleet a higher le el of depressive affect. Reliabil.ity of this measure using 

Cr nbad13 s alpha. was , 77. 

MUNSH (Memorial Univershy Scale of Happiness). This is a measure of 

psychological ell-being obtained by assessing the balance between positive and 

negative affect (Kozma & Stones, 198.3). Participants responded yes or no to 10 

questions regarding how they bad been feeling in the past month (e,g., _On top of the 

world; Depressed m very unhappy) and to 11 questfons ;regarding general life experiences 

e.g., Tufo.gs are getting worse as I get older; lam as happy now as when I was younger). 

Respons s were surm 1ed across the 21 items (reverse coded where required) to obtain a 

total score for each participant. A test-retest correlation of .71 has been reported by 

Stones & Kozma (1986). 

Life Satisfaction. Participants were asked to rate their feelings about different aspects 

of their life (e.g., health, job, friendships, family relationships~ living conditions) 011 a 4-

point sca1e, ranging from 1 = ver:y dis.satisfied to 4 = very satisfied. These ratings were 

summed to ob ain a total score. Also included were ratings for no opinion and not 

applicable, however1hes.e were not included· in the total score. Reliability of the scale, 

meas1.1red by Cronbach's alpha \ as .75. 
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P-rocedures 

Most participants wer.e tested on an individual basis in their own homes i:o a 

single session by a trained inteiviewer. A smaU percentage. of participants were tested at 

a university facility(< 2.0 %) and a small percentage ( < 3,0 %) required rnore than one 

testing session. There Was no time Limit for the testing sessions; however, an average 

session lasted approximately 2 hours. At the beginning of tl1e session, participants were 

ad ised of their rights to withdraw-at any time or to refu~e to answer a question. When 

Lhe sessions were ov.er participants were informed about the purpose of the study and 

rhanked for their efforts , 
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Chapter V 

RESULTS 

The data analyses consisted of .five major parts. Ffrst. confir:ruatory factor 

analyses were co 1docted separately on the health and activity variables to determine 1f1he 

measures coalesced into a smal !er et of indicators. The resulting factor scores were us_ed 

to construct standardized factor scores for use in the multiple regression analyses. Next, 

an examination of gen_der and age differences in the prediotor and criterion variables was 

co ducted. thr-0ugh a series of multi ariate analyses of variance (1\1ANOV A). Bec·ause a 

substantial number of participant$ refused to complete one of the cognitive tasks (Letter 

.eiies) an individual analysis of variance (ANOVA) was conducted on this rneasl1Te. 

The main analy~es consisted of two sets of hierarchical multiple regressfon 

analyses· ( cialfa & Garnes, 1987). The firsr set of regressions looked at the preclieti. e 

relationship between the aciivity and health variables and the cognifive measures. The 

second set of regressions examined whether attenuation in age-related variance would 

occur in the cognitive mea ures after accounting for individual differences in mental and 

physical heaHh status, and activity lifestyle. 

Finally, an attrition analysis was undertaken to determj11e if lhere were certain 

factors which contributed to the large drop out effeot on the Letter eries task. Again, 

separate MANOV A's were run on the remaining cognitive measures. the health 

measures,. and the ,activity measures to see if there were significant differences between 

those indivjduals who completed the task and those who refused to partkipate. 

Measurement Model 

To determine if the nwnber of indep·endent variable· measures could be reduced into 
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smaller sets ofhypothe ized latent constructs, separate "Confinnatory faotor analyses, 

using LISREL 8.10 were run on the acti~ity questionnaire ariabJes and 011 tl1e self­

reported health tneaSures. Using a sp!!cilied f'acior .structure as referen e.~· LISREL 

generates a covattan·c matru which is accepted by LISREL ·when only small differen·ces 

are observed between th11: actual and estimated covariance matrices. The following 

criteria w~re used t.o· evaluate the mod~ fil for bofu the i'l.Ctivity v~ables and fue health 

variables'. (a) chi square x ), (b) the comparative fit index (CFI), (c) the root mean 

square error of approximation· (RM:SEA), and d) the goodness-of-fit 'index (GFn. Chi 

square is known to be· relafrvely U11:rellable wh~n a large sample has been used, as in the 

present .ana1yses, Wjth a large sample, otl1e1wise reasonable models are likely to produc~ 

statistically significant xi valu.es {Hu & Bentler, l995). lt is therefore reoomrnended that 

other indices of flt such as those utilized in tb~ present study, be calculated i.IO 

conj unction with x2 to determine how well the model fits the data. The CFI '(Hu & 

Bentler, l 995) is a more mbust index than chi square; in that it is not biased by sample 

size. Values range between -0 and 1, with values dose:r to 1 indicating a berte.r fit of t_he 

rnoclel. The GFI (Joreskog & Sorborn, 1 ·si8 l) measures 'the relative amount of obseN.ed 

variances and covariances accounted for by the model, and is analogous to R2 in multiple 

regression. 11 is very :san~itive to sample size, with unrelia.ble results occutting with 

smaller sample.sizes• (Hoyle & Panter, 1995). Finally, RMSEA indicates the discrepan·cy 

per d'egree. of freedom for the model The lower limit of RMSEA is 'O and indicates a 

perfect fit Values less than or equal to .05 are indicative of good mod.el fit relative to the 

degrees of freedomj howeYer, it has also been suggested that values up lo ,08 can 

represent rea:sonable ·errors of approximation (Browne & Cudek, 1995). 
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ActivjtyMeasure When s.ubmitted to the confirmatory factor analysis~ the activity 

questionnaire variables coalesced into three factors labeled Physical Activity, Social 

ActivifY.. and Intelle.ctual Activity, The intercorrelations of the activity variables can be 

seen in Table 2. The initial fit ·ndices ;ndicated that the model fi1 the data quite well, but 

that the fit c,ouJd be improved. Subsequently, of the 14 variables entered> three (Listen to 

tv usi~ Watoh TV, an~ Hobbi~/Arts/Crafts) were dropped when it was determined that 

reroov i ng them improved the. :fit of the model. 

The final 3-factot model fit faidy well for the sample: ~?(41, N =1261) = 140.13; 

p< .001, GFI = .98, RMSEA = .044, CF!= .9i . The factor Joadingstanged from poor 

(.18) ~o excellent (,79) with a median loading qf .37· however, they were all statistically 

rel"able at p < ,.05. Table 3 shows the values tor these factor [oading-s. The low loadings 

may be attributable to the nature of the activ:ityscaie, and the hom·ogeneity of the answers 

gi en by participants to the variables in the analysis (Tabacbnik & Fidell, 1989). The 

activity questionnaire covered general areas· of activity participation that would a:-ppeal to 

rnost older adults. As. a: result,. the range of answers gj · en for the items in the 

questionnaire tended to be small and provided little variance. The factor loadings 

r sulling from the analysis were used to compute standardized factor scores for· each 

participant, and composite Aotivity Lifestyle factor scores. The composite Physical, 

Soeial, and Intellectual .activity factor·score·s were used as predictor variables in the 

MAN OVA 's and hierarchical regression analyses. 

Self-Reported Health Measures The seven healtl.1 variables entered into a 

confirmatory factor analy is coalesced into a 3 - factor modeL Table 4 indicates tbe 

intercorrelatlons of the health variables usedm the analysjs. The three factors were 
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Table 3 
Factor Loarungs for Activity Questionnaire Items 

Variables Physical Activity 

Walks 

P~ysical exer ise 

Recreational exercise: 

Gardening 

Attend cultural events 

Go o_ut la movies 

Visit museutns/leotures 

Attend meeti:ngsNblunteer 

Play cards with others 

Play cards/puzzles alone 

Read 

23 

.37 

.35 

. lS 

Factors 

Social Activity 

.79 

.44 

.66 

.37 

43 

1ntellectual Activity 

.49 

.37 

.33 



Tabl 4 
lntercorrelations of Self-ReQQned Health Variab]esa 

Variable 1 1 4 5 6 

L CBS-Db LOO 

2. Life Satisfa ti.one -.38- 1.00 

3. We I Beingc -.52" .58 .. LOO 

4. Days· ill/past 6 months .14~~ -.14·· -.13"' 1.00 

5. illnesses per yeat ,os· -.12 .. -.OT .19 • 1.()0 

6:, Chronic conditions. .26 .. .45·· • .34-♦ .1s-· .17' . 1.00 

7. Self-rated health -.23 .• -,sz·· .40-- -.21- -.16 ... -Ar· 

Listwise deletion N = I 191 

b CES-D: higher scores= more depressive affect 

Life Satisfaction and Well Being: higher scores:;= higher levels of ~ach measure 

** p < .001 

*p <.01 

44 

7 

1.00 
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la_beled Mental Healtb1 Physical HealtJ1 and Olness Episodes. Table 5 shows the. factor 

loadings of the self-reported healih measures. The indices of .fit suggested that the. ,3-

factormodel fit well X1 (l l~ N:::;; l 191) >= 73.05 12<,0l GFI :::( .98 RM BA= ,069, and 

CFI = ,96, The factor loadings were relatively high. ranging from .40 to -.82, with a 

median of .64. The factor loadings were again used to comput~ standardized factor 

scores for each participant, and composite scores for each of the Lhree Sel;f-report~ 

Health factors. These composite scores were then entered as predi_ctor variables in the 

hierarchical regression analys~s. 

Age and Gender Diff ereuces 

To determ:irte ifthere were. age group and gender differences for .the •variables, a 

senes of multi.variate aoalys_es of variance (MANOVA) were conducted. Post hoc 

univariate tests of signi fi:cance were _performed where significant overall effects were 

found. Po1ynomiaI contrasts (linear and qllildraiio) were used to examine age effects. To 

protect against inflated Type 1 error, a Sohef:fe (Scheffe1 1953) adjustment was used to 

produce .a more stringent r. test. A Scl1effe adjustment enables a researcher to tnake all 

possible oomparis.ons between individual means as well as between combinations of 

means and is applicable in situations·where there are equal as well .as W1-equal frequencies 

in .the groups or' categories of the variables. The Scheffe procedure is very conservative 

in that it is Jess likely to show differ:ences between means as signifi ant, and was 

considered appropria e for a sample of lhis size< An estimation of the proportion of 

variance associated with significant effects was obtained through era squared ('f\1). 

Cogniti e Measures 

A 2 (Gender) X 3 (Age) MANOVA conducted on two -0!the cognitive variables, 



Table 5 
Factor Loadings for Self-Reported HeaJth Variables 

Variables 

CES-D 

Life satisfaction 

Well Being 

Chronic conditions 

Seu:rated health 

Days ill 

Illnesses per year 

1v1ental Health 

.59 

-.72 

~.82 

Factors 

Physical Health 

.48 

.40 

46 

illness Episodes 

,64 

-.73 
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Vocabu]ary and Word Recall. revealed significant o reraJ I main effects for' Gender. 

Wilks').,= .96t~ l:(~936) ::::[ 19.-14, D. < .001 and Age, Wilks'.l = .887, E 4 1872) =28.85, 

Q < .001. here were no significant interactions, The means and st~dard deviations for 

the two ran.ables as a -"tmction of age and gender are shown in Table 6. 

Univariate tests for Gender revealed that women -performed better on the Word 

RecaU task than men, f(l,937);: 34.48, J2 < .001~ 112 
= .035 (~1'-vomcn = 7.83"; Mnwi = 6.62). 

Th.ere were no 0...1.ivariate effects of gender for Vocabulary. 

Uni 1ariate t sts for Age revealed significant mean differences on Word Reca11 

performance bet'\i een the age groups, F (2,943) = 55:10, n < .001, rr' = .106. Polynomial 

contrasts revealed a significant linear decline, E (1,940) = 115.2.4; J2 < .00.1, T)_2 = . I 09. 

Post hoc compari'so.ns using Schefre's tests showed that the yoW1ger age group performed 

better than .both the middle age .group CM,.onn~e, = 8 .22; ·hlrriw,uc = 7. 16), and o Ider age group 

<M..,1dl., = 5.60). In addition, there were significant di ffere11ces between the means on 

Word Recall for the middle age group and th~ older age group. The.re we-re n·o significant 

univariate age effects for Vocabulary, and no significant quadratic age tre11ds. 

A separate 2 (Gender) .X 3 (Age) ANO VA was conducted on Letter Seri'es due to 

the· large drop-out rate of participants from this task A significant main effect oJ Age 

was revealed., F(2, 707) == 3'3.68, 11 < .001. P.olynomial contrasts revealed a linear decline 

with age, F(l, 71 0) = 49 .34, Q < . 001. T)2 = . 063. Post hoc compariso"ru; using Scbef.re' s 

test showed both the older and 1 iddle age: gro:ups performed at significantly lower levels 

CM.itt1cr= 5.38; :Mm,dtl/e = 6.44) than the younger age group {Myoungcr =8 .7S). The means and 

standard de iations for th.is variable as a function of age and gender are shown in Tab1e 6. 
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Metamemory 

2 (Gender) X 3 (Age) ANOVA was p_erfonned on the M.etamemorymeasure, 

revealing significant mam effecrs of Gender, E (1,937);::: 5.00, Q. < .. 05, and Age, .E (2,931) 

== 7.D2, :g < .001 .. Related to gender women in the sample felt better about their memory, 

than men ~lwl'!men- = 20.50; M:mt:n = 20.15 ). As revealed by polynotnial contras.ts there 

was a significant age-r~lated lin·ear decrease in positive feelings about memory ability 

- (1,940) = 9.57~ 2 < .01, T)2 =.OJ. Post hoc Scheffe test indicated that the younger age 

group reported feeling better about their memory (MY"UJTgl..., = 20.79)' than bo'th the rnj<ldle 

age group CMinrd.dlc ⇒ 20.06), and the older age group CMo,de-r = 19, 94 ), 

Activity Measure 

A2 (Gender) X 3 (Age) MANOVA'Wasoonducted oo theJ?hysical" Soci~ and 

Intel lectua1 activity fae:tors. Significant overall main effects were fotrud for Gender 

. ilks1
;.. = .923, F (3, 935) =< 25.85, t! < .001. and for Age, Wilks'.l = ,940, E. (6f 1870) = 

9, 72 l . Q < .001. There were no significant interactions. The means and standard 

deviations by age and gender for the activity measure are p-resented in Table 7. 

Univariate tests reJated to Gender revealed _that women participated. in more 

.intellectual activities than did men, E (1 193.7) = 47.19, R < .001, t{ l:= .048:, ~omen= 5 .87· 

M.oc11 = 4.92) and that men engaged in more physical activities than did women, E (1,937) 

= 21 J. I~ n. < .001, fl 2 = .022, CMr:n,::n = 5 ,64; Mwomcn = 5.2 7). There were no significant 

univariate gender effects for so·cia1 activity, 

Univariate tests related to Age indicated a significant difference between the 

~s of the three age groups for Physical Ac ivity, F (2,937) = 13.58, ~ < .001 _, 112 = 

,028, and for Social Activ.ity F_ (2,,937) = 22.95, R < .001 ~ 112
1= .047. Polynomial 
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contrasts re ·ealed significant linear decreases for tb,e Physical Activity factor~ F (1, 940) 

= 25A5, R < .001~ tl? = .026, ano for the Social Activity factor, E (1.940) = 46.25, 

R < .001. T).2 ;; .047. Using Schef[e's tests, post hoc comparisons indicated that the o'lder 

age group engaged in fewer pb:y · cal activities CM.it.ta= 5.00) than both the· middle age 

group CM.taitlule = 5.46) and yotmger age group (My()juJgct = 5.57) and participated in few.er 

social activitles CMi1uh = 5.44) than the 0th.er age groups <Mmid.dhi = 6.60; Myoimi,it = 6.93). 

There was no univariate effe_ci. of age for Intellectual Activity, and there were no 

significant quadratic .age. trends. 

Physical Health ·Measures 

A 2 (Gender) X 3 (Age) MA.NOVA perfom1ed on the physical health rariabl.es 

revealed an overaU main e.f(ect for Gender, Wilks').. = .951, E (8 930) = 5. 981, Q. < .00 l , 

112 ~ .95 f and Age, Wjlks').. = .888, E (I 6. 1860) = 7,127 :g <· ,001, TJ2 = .888. There were 

no s(gnificant interactions. The means and s.tandard deviations as a functi.on of age and 

gen·der for the phyical healthme.a$res are shown in Table 8. 

Univariate tests related to Gender indicated that then~ were signi fican differences 

between themeans,for Chronic conditions, E (1, 937) .= 16.80, l2 < .OQl,:n 2 = .01'8; Body 

pain, £ (1, 93'7) = 25.83'., 11 <001, -T)
2 = .027; and Nutrition, F (1 .• 937) = 14.03,. Q < .0.01 1 

112 = .015. Compared to the men in the sample women tended .to report more chronic 

conditions (1yl.,,omcn = 3.44; Mmllll = 2,95) and. bod.ily pain &ymptoms CMw,;rmw, = 2.21 ~ Mmen = 

1.83), and h.ad better nu1ritional habits ™'".Otl1¢fl = 8.67; Mn,cn = 8.95), There were no 

s.ignificantgender effects for Illnesses per year Current health, Days ill, Relative health, 

or Proactive health. 

Univariate tests .conducted on Age revealed that there wen~ significant differences 
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in means heh: een the age groups· for Chronic conditions E (2, 943) = 30.25, 12 < .001, 

T')2 = .061 illnesses per year F ( 2 9 7) = p,05, Q < .001, T') ,2. = .013 and Current healt11 . 

54 

. E (2, 937) = 3,07 u c:; ,05 1]4 = .007, Polynomial contrasts indicated a significant linear 

11 crease for Chronic conditions, E' (1,940) = 56,82., Q < .001 111 = .057. Post hoc 

comparisons with the Scbeffe procedure showed the yo anger age group reported fewer 

chronic conditions ~zer= 2.67) th.an both the middle age group CMmiudie= 3.48) and 

older age group <Mo,~ r.::; 4.08), and the middle age group repo1ted significantly fewer 

conditions than the older age group. In addition, polynomial contrasts rev~led a 

signi fie ant linear decrease for self-reported Illness per year, E ( 1, 940) ·= 9 .26, J2 < . 01, 

l')i;:::: .01. Using S.cheffe's tests, posl hoc comparisons indicated ·Lhat the younger a_ge 

group experienced more. illn.essu ~oun~er = 1.17) than both the middle .age group <Mm_iddle 

= .96) and older age group ~ 1d~r= .9·1). Finafly, there was a significant linear decrea ~ 

in CUJTent health£ (1 . 940) = 7.38 Q < .0l, T)2 = ,01. Postboc comparisons with the 

cb.effe procedure indicated that the younger age group rated their current health better 

(My0 ungt'.I' !::::: 3.03} than the older age group ~lder = 2.85). There were no univariate age 

e feats for Days ill~ Relative health Body pain Proacti e health, or NutTition, nor were 

tl1ern quadratic age' trends revealed for any of the self-reported health measures 

Mental Health Measures 

A 2. (Gender) X 3 (Age) lvlANOVA was conducted on the mental health variables1. 

and revealed an overall main effect for Gender, ·wilks\~. i:::: .983, F (3. 935) = 5.54, 

Q <.001, rr = .983. Univariate tests indicated significant mean differences for ES-D, 

E (1,937) = 9.42 12 < .01, rf = .0 I 0. In general, women in tl1e sample reported higher 

levels of depressive affect .than did men CM.women = 954· Mme»= 8,83). There were no 
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significant geoder effects for Life Satisfaction or Well-being nor-.vere there significant 

age effects for any of the mental health '1ariables, The means .and standard deviations for 

these measures as a function ofage and gender are d1·splayed in Tab.le 9. 

Regression Analyses 

To determine if activity lifestyle, self-repc)Ited physical, and self-reported mental 

l1eallh were predictive of .individual differences in cognitive performance. a hierarchical 

multipJe regression analysis was conducted using the 3-factor activity model and the 3-

factor health model. ln add1tion, measures of nutrition practic.es proactive .lifestyle 

practices. body pam, and meta.memory ere incJuded. With b.ierarchical regression, it is 

impmtant to decide a priori the order in whfah the variables will be entered into the 

equation, Because age, gender, .and education are often strongly correlated wiih 

performance on cognitive measures, thes.e were entered first. Thus, the contribution of 

the health variables and the activity variables ro· cognitive performance could be assessed 

after statistical control of these potentially confounding ariables. The remaining 

predictor variables were entered in the fo11o ing order: mental healtht physical health, 

iUness episodes, body pain, proactive health practices, nutrition, rnetamemozy, physical 

activit:y, social activity, and intellectual activity. Finally all interaptions of age with the 

previous measures were. entered into lhe equation. The rationale behind the order of entzy 

w.as guided by previous empirical .findings, l'og-ic, and the focus of this study. Research 

has indicated a reJationship between both elf-reported physical and mental health and 

cognitive perfomrnnce (e.g., Christense11 et al 1994; Perlmutter & yquist, 1990). As 

well his a logical possibility that activity :choices may be influenced by lhe perceived 

physieal and mental health of an. in:clividual, by their nutrition habits proactive health 
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practices and by the amount of bodily pain they experience. 1n addition, the focus ofthls 

p.aper is .the relationsh· p between activity lifestyle and eognhive p·erfonnance and how 

se1f-reported health may ·i,n.fluence trus relatjonshi . 

Significant multi11le correlations were obtained for all three cognitive measures, w(th 

multiple Rs ranging ffom , 15 to .24. Tl1ese reslllts summarized in Tab.le 10,. suggest that 

aspects of self~reported health and activity lifoslyl.e are predictive of cognitive 

perfom1anoe, independent of age .. education and gender, Of the self-reported health 

measures~ mental health was a significant predictor of performance on Vocabulary1 Word 

Recall, and Letter Series, physical' health was predictive of Word Recall only, and 

nutrition was a significant predictor of all three co_gnitive measures. Regarding the 

activity lifestyl measures, physical activity was predictive of performance on only Word 

Recall, social activity was a significant predictor of Vocabulary mid Word Recall, and 

mtellectual activity significantly predioted performance on all three measures. 

Meta.memory, a single indicator variable, was a significant predictor for ouly Word 

Recall. There were no significanl. interactions of age with auy of the variables, 

A sec~nd series of'hierarchical regressions was c·omputed to determine if age-related 

variance in two of the .cognitive measures~ Word Recall and Letter Series, would be 

attenuated when the self.:•reported health and activity lifestyle varia.bles were co.ntroll~d 

statistically. The Vocabulary measure was dropped from this set of analyses after· 

determining that there was a. negfigible amount of age-related variance associated with 

thl'. task Again, the order of entry was determined a priori by empirical evidetlce, logic 

and focus of the study, A decision was made to eliminate from the analysis those 

variables that did no.t predict performance. on any of the cognitive vari~bles .in the 
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previous hierarcrucal regress.ion. These variables were Body Pain and Proactive Healtb. 

lo the first model, age was entered alone, to obtain the amount of age-related varianc.e rn 

eaoh cogniti e variable. ln the second model, education and gender were ent~red first, 

followed b.y age. This model mdicated tbe variance associated witl1 age .once the 

indiyjdn.al dif.ferences in the control variables were ac-co.unted for. The third model 

entered the control variables; followed by me11tal health, followed by age and estimated 

lhe contTibution .of age beyond that oftbe controls and mental health. The fourth model 

entered the control variables and m~ntal healt~ followed by physical ·health, foJlowed by 

age, indicating the amot.mi of variance as ociated with age once the controls, mental 

bealth, and phys_ical health had been statistically controlled. The fifth model r~Iicated 

the fourth, but entered nutrition. before age, .thu-s estiniatmg the t1arianc_e attributable to 

age once the c.ontrols,:mentallleaflh, physical heaJtb and nutrition had been controlled .. 

The following models replfoated the previous model but enle.red specific variables, each 

as an individual bloc~ before age: Model 6, Metamemcrry· Model 7, Physie.al activity: 

Model 8 Social activity~ Model 9, Intellectual activity~ and Model 10 the interaotioas· of 

age with the previous variables. 

The resu 1 ts of the .hierar_chical regression analyses are shown in Tables 1 I and 12. In 

the Word Recall task, ag_e accounted for 11.5% ofthe variance; in Letter Series age 

accounted for 92% of the variance. Afterpartialling out the varianee attributable to 

genderand education, the age-related variance was reduced in Word Recall tol0.3%; and 

in Letter Series to 8.2%. ·The addition of Mental Hea]th into U1e equation reduced lhe 

age-related variance in Word Recall by 3.5% and in Letter Series· by 5.4%. 1n bath 

dependent variables. Physical Health accow1ted for a large proportion of the age-r:elated 
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variance, from 8% in Word Recall to 6.5% in Letter Series. When added to tbe equation. 

Nutrition ·accounted for very tittle variance in either cognitive measure Metamemo:cy 

and Phy ical Acti '_ty contributed little to the.reduction of age-related variance in Letter 

Ser es.. but accounted for a further 4.8% attenuation in Word RecaJl. Social Activity 

accounted for the greatest reduction .of age-related ariartce i:n Word Recall;, 

approximately 9.5%, while in Letter Series; 1{ reduced the age-related variance by another 

4%. Surprismgly t the addition of fntellectual activity did not reduc.e tb.e age-related 

var.ianoe by any substantial amount. 1n fact, in Letter Series, there was no attenuation or 

age--related variance· at all. Ove..rall, almost 45 % of the age-related variance in Vlotd 

Recall was accounted for-by the self-reported· bealth and activity li festyle variables; in 

Letter Serie these variables account~d for approximately 27 % of the age-related 

variance. 

Letter Series Attrition Analyses 

An intri's,.rlng obseryati'on from this study was that over one-third oftbe participants 

refused. to either particip•ate in the Letter Series task or to con1plete it after attempting 

only one item. Of he 943 partidpants fo the pr:esent sarnp·Je, on·ly 713 (75.5%) 

completed the task, w.bile 230 (24.4%) .did not Attrition analyses were undertaken in .an 

attempt to identify differences between those who completed the task and those who did 

not. The demographic and health charac eristlcs of the two groups are illustrated in Table 

13. T~is of significant age and genderdifferences have been reported previously, thus 

only significant effects related to participatory stat.us on the Letter Seri~s task wiJJ be 

r~ported. There was a significant effect of participation st~tus on botb education, 

E {l 942) = 41.49. 12 < .001, ·111 = .042, and income, f (1 857) = 27.58 Q < .001, 
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ri2 
:::::c .031. Those participants who completed the Letter Series task l'eported higher levels 

of both wcome and education than thos.e who did not c◊mplete the task< 

lANOVA's were conducted ()n the two remai□ing cogruti ·e variables Word Recall 

and Vocabulary1 to see ifthere were significant.gender, age, or participation status 

differenc_es between the two groups, and to examine any interactions that migbl occur. 

Further MANO A's were conducLed on the Activity Lifestyle measures, and the self­

reported mental and physical hea!H1measures. Post hoc univariate.tests of significance 

w re conducted,. here appropriate using a Sebeffi~ adj □stmeot, ancl _an alpha level of .05. 

Tests of ignHicant overall main effects related lo age, gender and interactions essentially 

replicated the analyse.s reported previousfy, thus on ly s.ignifi.canl effects related to 

participatory stat.us on the Letter Series task will be reported, 

Co1mit1 ve. Measures 

A 2 (Gender) X 3 (Age) X 2 (.Uartjcipation Status) MANO A conducted on Word 

Recall and Vocabulary- revealed a signi.fic·ant overall main effect for Participation Status, 

Wilks' A.= .942 E (2.930) a= 28.71, R < .001~ 11i = ,058. T}ler.e were no significant 

interactions. 

Uni ariate anal:>-·sis related to Participalion Status rev~led significant mean 

differences for both Word Recall, .E (1,931) =30.1 R, l2 <.001, 17:i. = . 03 I , and V ocabuJary, 

E (1,931) 1:::: 40,86, I!< .001, 112 = .042. Compared to those who elected to participate in. 

the Letter Series task (P), participants who refused to participate (DNP) did nof perform 

as well on either Word Recall {M0NP= 6.06; Mt>= 7.23) or Vocabulary (M0 r = i0.4l; 

_p = 12.40). 
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Activity Measure 

A 2 (Gend€r) X 3 (Age) X 2 (Participation Status) ANOVA was conducted on 

the Physical.Activity Social Aoti 1ily and lnteUectual Activity factors. There were 

significantoverallmaineffects forParticipation Status, Willes' J..= .987, F (3s 929) = 

4.18 .12 < .01, Tl.2 = .0 l 3. There were no significant interactions, 

There were significani mean differences relating_ to Participation Status on Social 

Aotrivity, F (1~93 l)::::, 6.61, ;g < :01, 112
;; .007~ and Intellectual Acti"ity, E (1;9lt) .= 6.65, 

!1 <. .01, T'l2 = .007. In genera1,,participants who refused to do the Letter Series task. 

engaged in fewer social activities <MoNP = 5.94) than those Who completed the task CMr = 

6.45), aud in fewer intellectual activi,ties CMoNT,·= 5 .06; Mi, = 550 . There were no 

significant univariate effects of participation status for Physical Activity. 

Physical Health Measures 

A 2 (Gender) X 3 (Age) X 2 (Participation Status) MANOV A was conduoted on 

the physical health vaci.ab1es. Significant overall main effects were found for 

Participation Status, Wi lks' 1 i= .983, F (8,924) = 2,046, 11 < ,05, 11·2 = ,017, There were 

no significant interactions. 

Related to Participation Status, uni ariate analyses indicated significant mean 

di.ffe.rences for Relative Health, F (1.9.31) = 4.22, !1 < .05, 112 = .005, for Current Health, 

f. (1 931) = 8.57. R < .01. l)~ = .009 and for Nutriti'o~ F (1 ~31) = 5.73. n < .05. -,l = 

.006, CDm ared to ·participants who did not complete the Letter $eries .task, participants 

vho completed the task felt that their .health was better: relative to others their age ™1, = 

3 .16, MuNJ> = 3 .04), and tbat their health W.\S better compared to a perfect tate of health 

(Mp =i 3,001 ~ = 2.81). As well those who participated in the Letter Series task had 
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better nutritional habits (Mp =i 8,86) than those who :tclused to participat~ <Mn P = 8.62). 

There were no significant participation.status ·effects for Chronic health Days ill 

ID.nessl!s per year, Proactive beirlth or Body pain. 

Mental Health Measures. 

A 2. (Gender) X 3 (Age) X 2 (Participation Status) on the men:till h~alth variables 

revealed significant main effects of Participation Status., Wilksl)..::::. .990, E (3,929);::: 

3.10 n < ~OS, r{ = .010, There as a significant interaction between Gender and 

Participation Stutus, Wilks' .:l '== .9891 E (3;929) = 3.45, 12 < .05 112 = .'011 . 

Univariate ao.alyses indicated related lo Participation Status indicated signilicarit 

mean differences for Life Satisfaction, F ( l 1931) = &.61 ~ <. 0 I., 112 
i= .009;. an:d for Well 

Being., F (1. 931) ::::1 5.37- J2 < .05, ll:4 =.006, Individuals who refused to partic:ipate in the 

Letter Series ta· krep.orted lower scores for Life Satisfaction, (Mp= 3.60; MDNP c= 3-50), 

and for Well Bein~ (Mp= 12.37 · lvIDNP = 1 L29). 

There was a Gender by Participation Status interaction related to CES~D, E ( 1 931 ) = 

6, 19, p < , 05, ,,:2=>007 > Men who refused to take part in the Letter Series task reported 

higher lev.els of depressive affect CM.mm om = 9 .66) than the men who Completed .the. tliSk 

<Mm~n l' = 8.651, b.ut women who ref4$ed :to partfo:ipate in the Letter Series task reported 

lower levels of depressive affect CMwomen ONP.;:::: 9.40) than those women who took part in 

the task CM~ornct1 p = 9.71). 
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Chapte.rV1 

DISCUSSION 

ResuJ s from the analyse provide evidence relevant to the questions of interest in 

1his study: (a) v.,iU activity lifestyle and self-reported health predict performance on the 

ognitive tasks independent ofpotentlally confounding variables such as age, gender and 

education. (b) do intellectually demanding activi6es predict performance on cognitive 

tasks more strongly than do physical or social activities, independent o;f potentia11y 

confounding variables such as age,. gender, and. education, and ( c) will age. differences in 

eo~tive perfonnance be attenuated after accounting for individual differences in activity 

lifestyle and se1f-repo1ied health? 

Ac ivity Li fesMe Measure· 

The re _ults offer partial support for the first hypothesfa that frequent particjp-ation 

in a large number of activities would be related to higher cognitive perfonnanc·e. On all 

three cognitive tasKS~ the intellectual activity factor ·was a sigruficant predictor of 

performance. Tl e socia1 activity'factor was a significant predictor of both Word Recall 

and Vocabulary, while the physica1 activity .factor predicted pe-rformance on Word Recall 

only. 

AJtbough Statistically-sigm.5.canl, the amowrts of vanan.c.e :in the cognitive tasks 

accounted for by the jndividual activity lifestyle factors. can only be described -as modest 

and, despit_ the·1ess s lect nature of the sample,. are lower when compared to results from 

other· studies (Arbuckle et aL 1986; Christensen & Mackinnon. 1993). For example, Hill 

et al. ( 1995) reported that a~tivity lifestyle, represent~d in part by social and physical 

activities. ac ounted for approximately 10% of the variance i:n a word recall tas~ a much 
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higher figure than the amounts of variance (,5% to 1.2%. accounted for in the pr~ent 

study. Similarly, H·ultsch et aL (199.3) teported higher values from their study which used 

comparabJe activit lifestyle factor. . In their study, an active ljfestyle, eharacte1ised by 

physical activity (e.g., a:lks), integrative information processing e.g.~ driving a car),and 

novel infom ation processing (e.g., playing bridge) significantly predicted performance 

on a word recalJ rask. The amount of variance accounted for by this factor was 1 .6%, 

again higher than the, results from the present study. 

The modest support offered for the hypothesis that a highly active lifestyle would 

predict perfonnance on the cognitive tasks may be explained in part, by the nantre of the 

activity .questionnaire itself As was previously. mentioned, the items chosen for the 

activity questionnaire covered a wide range of activities that would presumably appeal to 

older adults. fudeed, previous research on the activity lifestyles· ofseniors indkates tlrnt 

the activities chosen are representative of the kinds of activities commonly engaged ll1 by 

this population (e.g .• Baltes . Wahl1 & Scbmidt-Fa.rstoss, 1990). However1 by 

constraining the number and type of activities, the ability to examine the activity lifestyle 

of the sample indepth was restricted. IL is possible that there were many alternate 

acti ities lhat would have provided further infom1ation about the leisure pursuits of the 

sample. For example, social actlvity could additionally have been characterised by 

visiting with friends o.r faruily. Intellectually demanding actrtrities might also have 

included learning_ how to play a musical instrument or use a computer, In essence then, 

it is possible .that tbe choi"ce of i ems far inclusion in the activity qu_estionnaire sacrificed 

variety for commonality, and reduced the predictive power oflhe rneasme. 

An altemati e explanation may be that the results observed in this study indicate a 
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stubilty among observed ffoc sizes from various studies. 1n essence~ the variance in 

cogru ive tasks accounted for by activity lifestyle me.asures is similar whether .obtained in 

studies using highly select samples of cowenience or more representative. samples, 

Rather than attributing the small effect sizes in this study to the nature of the sample or 

the .inadequacy of the activity measure. it may be more -plausible to vie them as 

additional support for the notion of stable effect sizes. 

There was very limited support offered for the second researeh question that 

intellectually demanding activiti_es would be strongei-predictm-s of cognitive per.:formance 

than either socia•J or physical activities. Again, despite the more representative nature of 

the sample. the magnitude of the ef:rect sizes from the present study is weaker than in 

-previous studie os;ing more select samples (e.g., Arbuckle et aL, 1986; Hultsch t al., 

1993 ), Altl1ough participation in intcUectllal activities predicted performance. on Word 

Recall, Vo.eabulazy, and Letter Series (.5% 1.8%, and 2.2% respecti ely), participa:f on 

in social activities emerged as a stronger predictor of performances on Word Recall 

(1.2%) and Vocabulary (2.5%). This suggests that intellectual •activities su.ch as reading 

doing orassword puzzles, and playing cards may be more predictive of performance on a 

wider range of tasks that tap into different aspects of cognitive functioning than are social 

activi lies'- but they e not necessanly stronger predictors. Participation in physical 

activities accounted for a ery small percentage of the ,:,:ariance in perfonnaoce :in Word 

Recall only (,8%), and did not emerge as a stron:g-predictor of cognitive performance, 

One factor that may account for some differences in observed effect sizes among 

stud"ies is the lack of consistency in how components of activity Jjfestyle are defined. For 

·example, in the Hult-sen et al. ( 1993) investigation, physical activify was included in the 
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active lifestyle factor. When the variance accounted for by the physical activity factor in 

th present study is .added to lhat for :intellectual activ·ty, the·resultin_g v.alu.e· is l.3%, and 

is. very co parable to tha~ found in the Hultscb et al. study. [n the presenr investigation 

both jn ellectual a ti.vity and social activity ere significant predictors of performance on 

the Vocabulary task acc.ountingfor 1.8% and2.5% of the variance. This <liffers from the 

Hultsch et~. smdy in h.ich onl pa.ssive lifestyle emerged as a significant predictor 

accounting for 12% of the variance. Again, differences in the variables, composing U1e 

facto s .themselves may account for the. discrepancies.. In the present study social activity 

included 11. number of activ ties tt at could also be consideted inteUectualiy demandj_ng 

wher.eas in the Hultsch et al. study, sodal activities appeared to be characterised by less 

eognitively demandin~ pursuits.. 

Th~ lack of support for the hypothesis tbat i.oteUectually demanding activities 

would better predict cognitive perfonnanoe than would social activiti~s may also be 

partially expfailled by the multi-functfooal nature of some of Lbe activities. The 

Intellectual Act·ivity faotor inGluded .three items unquestionably intellec.tual in nature 

(reading. playing cards/puzzles alone~ and playing cards With others), therefore the 

question of multi-functionality tnay lie with the items included· in the Social Activity 

footer, Of the four items that loaded onto this factor two ofth.e1I1 in particular (attend 

cultural events and visit museums/lectures) could conceivably be identified as intellectual 

ittml.S. With this in min9 it.is possibl~ that part of the v:anance a,ccounted for by the 

Social Activity factor was not due to the social nature of the 'factor, bu . to its intel1eotu.a1 

nature-. 

A second potenrial reason why partic:.ip~tion ip soclal ~tiv' ties·emerged as a 
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stcong predictor of cognitive performance~ relati e to other types of activities, is that 

ocia! interaction may in itself be cogniti ely demanding, According to chooler ( 1984) 

activities that require comp le thought and decision making serve to enl1an.ce and 

maintain cognitive functioning. It is plausible that certain types of interactions with 

others may place high cognitive demands on an inclividual. For example, conversations 

\Vith fao:rily n embers often req1Jire complex descriptions and explanations, and 

navigating through personal finances with bank employees can in.vol ve complex dectsio1;1 

making, 

Controlling for individual differences in Activity Lifestyle resulted in modest 

attenuation in age-related differences in cognitive perfortnanc on Word Recall and Letter 

Series. The largest reductions were seen in Word Recall~ where controlling for Physical 

Activity resulted in an approximate 8% attenuation ofthe age-related variance, and 

contro11ing for Social Activity accounted for an approximate I 0% further reduction. The 

addition oflntellectual Activity into the equation resulted in less than l % further 

attenuation i:u age-related variance. In the Letier Series task. controlling for :Social 

Activity provided the only significant attenuation in age-related variance1 accountmg for 

just over4% of the variance. Controlling for Physical Activity (l %) and lntelledual 

Activity (0%) did not reduce the age-related ariance to any degree. Again, these results 

offer only limited supp.ort for the environmental complexity hypothesis Schooler, 19.84) 

and the· dis-use perspective Salihouse 199 l ), further suggesting tha_t "-crlvity lifestyle 

does not pla.y a strong mediating ro1e in the maintainance of cognitive functioning among 

older adults. 

In swn the resuJ1s from the resent study provide evidence that individual 
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differences in activity lifestyle account for modest amounts ofvarlane:e in cognitive 

perfonmm.ce. Howeveri the results do not provide evidence that these individual 

differences account for larger amounts, of variance in a more representativ.e sample than 

tbose seen with highly select samples. Although there were statistically significant 

rt,"Slllt.8 from the hierarchical regressions to suggest that engaging in social and i:ntellectual 

activities are related to better cognitive perfor nance, the effect sizes were still modest at 

best and weaker than expected, given the more representative nature of the sample. AE 

previously menti'oned, one plausible ·e planation for these results is that .the activi~y 

measure itself did not encompass ,ao adequate number, or variety of activities engaged in 

by adults in the .age-range covered in th.is study. Lt ~y also be that this samph, was less 

rep.resentative than is necessary to obtain increased variability m responses. However an 

alternative explanation is thatthe results from this study present evidence of stabJlity 

among effeet sizes, regardless oftbe aotivitymea$Ufe used or sample representativeness. 

In additio~ the results offer only limited supp0rt for both the environmental 

complexity theory and the disuse perspective. Although the effect sizes are small, it 

remains true that those individuals who participated in more intellec_tually dem·anding 

activities performed at a higher level than those who did not. This suggests that engaging 

in ·cognitively, demanding Iei~ure pursuits, reflecting a compfex environmen~ may be 

related to higher cognitive functioning among older adults although weakly. It also 

suggests th!. certain types ,of1eisure activities may sel'Ve to activate the particular 

c-ognitive skills necessary to maintain an optimal level of cognitive performance. 

However, the directioo of the relationship between activity 1evel and cognition remains 

uncleM.- We· sti11 does not know whether engaging in cognitively complex. activities leads 
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to higher cognitive performance pr whether a initial high level of cognitive functionm 0 

enc urnges Ule selection of irrtellectualiy demanding leisure pursuits. Tbus conclusions 

cannot be made regarding the effectiveness of activity lifestyle as a tnediating variable in 

maintaining cognitive capacity. 

Se1£-Reported Physical Health Measures 

The esults. indic te that individual differences in self-reported physical heal lb 

were not strong]y predictive of individual differences in cognitive performance, 

sup ortiog the conjecture that this factor do·es not pJay a stTong role in cognitive 

funct" onmg. of older adults (Salthouse •. 1992). Physical health emerged as a signilicant, 

but weak (A%) predictor ofWord Recall only. The nndingthat individual differences in 

self ... reported physical health are predictive of individual di(ferences in Word Recall was 

slightly puzzling as ·other studies have shown no sueh relationshi_p (e.g., HuJfsch et al., 

1993 }. A critical difference between this study and the Hultsch et al. study is the 

presentatio1 method for the Word Recall task. 1n the present study, participants had the 

words read to them at.approximately 2--Second intervals; they were then g1ven 3 minutes 

to eoal I as many words as they could. In the Hultscb et aL study, participants were 

aUowed to read the words tl emselves and to study them for two minutes, and had five 

minutes for recall. A.s well. in the latter srudy, astute ·participants .could make use of tl1e 

categorical nature of the word list . and organize words for recall accordingly; the 

participants in the present study had no such opportunity, Two possible hypo.theses arise 

from these methodological differences: (a) a number of participants in tbe present sn1dy 

had hearing diJfioulties tlJat interfered with their abi1 ity to hear the words; and (b) that tbe 

time ,spans for presentation and recall were not long enough for the part.ici pa1 ts, 
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especially the older ones. to enc.ode the words. Post hoc examination ofthe frequencies 

for the chronic conditions reveals that. over one-third of the partic-ipants repmted ha.ving a 

bear· ng impainnent thus it is entirely possibfo that bearing difficulties were a fac.tor, 

.Further examination of the correlati'on between bearing impairment and Word Reealf 

shows a aegati e correlation (-.22) suggesting tha individuals with hearing problems 

performed mor poorly on the Word Recall task. 

S'elf~reported physical health did not contribute significantly to performance on 

either Vocabulary or Letter Series. Self.:.reported physiGal health has often been shown lo 

be unrelated to measures of crystalliz-ed jntelligenc·e such as vocabulary ( e.g., Perlmutt~ 

& Nyquist, 1990) and this is .supported by the .findings from tbi s study. Research has 

also indicated a lack of relationship between sell-reported physical health and inductive 

reasoning (Salthouse et al, 1990) ,and, again,. support is found within the present results. 

One possible reason for a siiniJar Jack: of a relationship in thi:s study is that, despite fue 

more representative nature of the sample, the seU::reported health. was above average 

compared to others ru.ors in Canada (Statistics Canada., 1994). It is feasible tha in a 

much less healtby sampie, there. would be more variance in be responses to the health­

related que lions, and more robust health-mediated i.ndividua1 differences in cognitive 

perfonnance. Howe eri although the overall health status of the present sample is 

relatively homogeneous and may not represent the true range. of health problems fo an 

older pop11lation, it should be noted that this sample is still less select in. terms of self­

reported health than most volunteer samp !es. 

Controlling for the health facto.rs resulted iii relatively modest attenuation in age­

related variance ranging between 3% to almost 8% in alJ cases. For Word Recall, 
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controlling for the Mental Health factor resulted in a 3% a_ttenuation in age- elated 

variance; inclusion of the Physical HeaJtb factor accounted for almost 8% of the age­

relate variance ln the Letter Serles iask, the proportion of attenuation in age-related 

variance wa.s more equally d:isttibuted between Mental Healt)l and Physical Health. The 

inclusion of Phys1cal. Health in the equation accounted for almost 7% reduction in age­

related arianc~ while th Mental Hea1th factor accounted for almost .6% variance_ 

These results agam suggest that self~reported health may not be a strong factor in the 

cogniti ve performance of older adnlts. 

Nlltrition 

A measure of nutrition was included in _the task batrnry in part: because of a 

rela lve lack of empirical data on the relationship betweeu everyday nutritional practices 

anci cognition in samples of older adults.. Nutrition emerged as a signjficant but relatively 

weak predictor of performance on all three cognitive tasks. The strongest relationship 

·between individual differences in nutrition and individual differences in cogmtive 

petforman~e wa:s seen in the Letter Serles task, where nutrition accounted for almost 1 % 

of the variance. This task requires individuals to sustain a certain level of concentration, 

to think ahead, and to make ·abstract connections among letters.. Lt as bas been shown in 

the literature, low le els of certain nutrients like iron and folic acid result in poor 

concentration (Walllin, Hill Wmblad~ & BttoJmrnn, 1996), it follows that poor 

perfo.tmance on a difficult cognitive task may result.. Given the overalJ healthy natur~ of 

the samp1e, it is not surp1is.ing to find a weak relationship b.et)veen nutrition and cognitive 

perfonnanee. As mentioned earlier., in a less homogeneously healthy sru..np]e nutrition 

might emerge as a more robust predictor of cognitive performance. Still, the results 



obtained pro ided additional information abou a poo ly understood· relationship,. and 

indfoate· then· ed for additional Tesearch in this area. 

Self-Reported Mental Health Measures 
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The mental health factor eii1erged as a signi.ficant but weak to cnod_e$.t predictor of 

perf omrnnce on the three cognitive tasks. The strongest relationslrip between individual 

differences in self-reported mental health ·and individual differences in performance 

appeared on the Letter" Series task, where mental health _accounted for almost 2% of the 

variance< The results :from the Letter Series task are comparable to those found b 

Perlmutter and Nyquist (1990) who report that, after controlli, _g for age, self-reports of 

depression accounted for approximately 3% of the variance in a composjte m:eusure of 

fluid intelligence. Previous research bas indi'cated that there is a relationsl ip between 

poor erforman~e on cognitive tasks and aspects of mental health, in particular 

depression (LaRoe, Swan, & Carmelli. 1995· Luszcz, Bryan, & Kent~ 1997). two 

mechanisms through whlch depression may affect cognjtive performance are fack of 

interest and reduced attention span (Backman. Hill, & Forsell, 1996), 1n the case of the 

Letter eries task; both of these factors ar.e imp.ortant to the perfonnance outcome. The 

demands of the task are suoh that both interest and sustained effort on the part of the 

participant are required; a lack in either area would make completing t11e task difficult. if 

lack ofboth attention and jnterestwere a key factor, however, it is s:o:rprising that mentaJ 

health did not account for mo.re , ariance in Word Recall, another task which requires 

sustained atte1 tion. In the pre5ent study, Stronger effects. for the Mental HeaJtb factor 

may not have be~n observed on the cognitive tasks because of the low incidence of self­

reported depressive affect among the participants. This may also have influenced the 
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degree of attenuation in age-related varianc.e: controlling for mental health resulted in 

modest attenuation of age-related variance in Word Recall (3%) and Lener Series (5.5%). 

1 should be noted that low :vaJues for self-re.ported depressive symptqms are not 

uncommon among studies such as the present ·one because it is highly unlike) y that truly 

depressed individuals would agre to partidpate. 

Lerter Serles Attrition Analyses 

The attrition anaf yses provided interesting 1nfonnaticm about. the: participants, who 

refused to complete the L~tter Series task. In general, these participants bad signHicantfy 

lower perfonnance scores on 'the remaining two cognitive tasks, ·word Rec;all and 

Vocabulary, than tho e ho completed .the task. As a measure of inductive reasoning, the 

Lettet Se:ries task; requires that the ·participant be able to make sense offogical but 

complex relationships. Participants who experienee difficulties with this typ.e of 

.i:easoning may not be abte to understand even the instnrctions for the task or be able to 

c:ompfete and understand the practice items. This, li1ay explain in part why so many of the 

par:ticipanrs who refused to take part in lhe task did so without attempting a single item. 

The participants who refused to complete the task engaged in fewer social and intellectual 

activitjes, reported their current state of health to be poorer in general and in comparisori 

to others their o n age, and had poOTet nutritional habits, There were also significant 

differences between samples in aspects of mental health; the participants who -refused to 

complete t11e Letter Series task reported feeling less ·satisfied with Lbeir lives and had a. 

poorer sense of wen-being, but, int~stingly, did not report sigrufican ly more depressi've 

affect However a significant interaction of gender by participation status on the CBS-D 

mea: ureindicated that men who did not take part in the Letter Series task foltmore 



depressed han their counterparts who completed the task, but women who refused t{) 

participate actually fe1t less depressed tban women who completed the task. 
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An alternative expJanatfon for the bigh refusal rate on the Letter Series task relates 

t Lhe testing situation, rather than to characteristics of the participants. rt is possible tbar 

a tester b as was present such that a particular tester was associated with those 

partic.ipaots who refused to take part in the .task. The. resuhs from a post hoc examinatjon 

revealed that this was not the case. There was not one te ter, or even a select .group 9f 

tester.) ·associated with those individuals who refused to participate in the Letter Series 

task. 

One of the implications from the attrition ana~ysis. is that the participation effect 

seen here may be inrucative of a general cogniti e de.dine among older adults, Not only 

did thos.e who refuse.ct to complete the task show lower scores on other cognitive tasks. 

but they also participated in activities which are less cognitively demanding, The lower 

sense of life atisfaction and well-being may be related to poor self-ef.fi:cacy, which in 

tum has led to, or resulted from.. a cognitive decline. Such causal implications are beyond 

the scope of this paper. It may also be true however, fuat these same•individuals have 

simply decided t{) participate iJ'.l tasks and activities that are undemanding or more 

appealing. Thus, their refusal to partid.pate in the Letter Series task rna.y be indicative of 

a lack of interest and effort rat.her than a general cognitive decline. Again, one can only 

speculate on these suggestions. 

Future Research 

A possible explanation for the lbw predictive power of the factors is related to the 

multiple functions tha many activities play in people's lives. Wallcing, for example, 
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could be viewed as both a physic_al activity and. a social activity. Many people walk for 

the cardiova.sc.u lm: benefit~ it affords them; others walk as a fonn of relaxation ·and to. tail< 

over U1eit daily experiences with friends and partners. The multi-functional nature of 

thls apti ity lS reflected in the factor loadings for the: Physical Activity Factor (see Table 

3), · similar argument can be presented for the item 'playing cards witll others'. Agair1 

there are people who wouJd engag€ io this activity or the men ta] stimulatiou jt gives 

them~ others migh play cards solely for the social contact. While the factor loading is 

higher for this item than the loading for Walking, it still may reflect tl;te generic nature of 

the activity. Reading while unquestionably an intellectual activity can also be 

considered a fum1 of relaxation; there are many people whp ;read themselves to sleep! It 

is possible" therefore. tltat individua·Is who engage in this activity may do o for reasons 

other than to stimulate their minds. It might be interesting and producti . e to include a 

checklist of reasons for participating in an activity witl1 the· actual activity questionnaire. 

By doing ·so, i might be possible to further understand the nature of an activity lifestyle, 

arid 110w such a contextual variable might affect cognitive perfonnance, 

The resufts from this study suggest that another area of research which may 

contribute to understanding cognitive performance in older adulthood is nutrition. Wlrife 

the ob.served effect sizes were small, it is worthwhile noting that they were significant 

even though the nutrition measure was inadequate in scope. Given a more 

comprehensive questionnaire or a more accurate method of m~asurem~, such as a daily 

record analysis, the effects of nutrition on predicting cognitive performance may prove to 

be stronger, It is apparent from the literature that nutrition research is under-represented 

in ps ehology (Goodwin et al.. 19&3) yet is appears to · e important for determining the 



overall health of the sample populations, particularly when those samples are 

representative in nature. 

Limltations of the tudy 

One of the major limitations to the presenr study was the inadequacy of the 

activity quesr onnaire. Alt.hough it was very useful in detennining general activity 

preferences and frequencies in the ample, H did not offer enough choices to ensure 
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sub tantial variance in tile responses. As a result, the factor model resulting from the 

confirmatory factor analysis was relatively weak, and introduces questions of reliability 

into the results obtained from the hierarchical regressions. In defenc of the research, 

however ·t must also be noted that, regardless of these problems, significant effects of 

activity lifestyle were observed on the three cognitive tasks. This suggests that, had the 

activity questionnaire been more comprehensive, _the effect sizes might have been larger, 

A further limitation to the pres_ent study involves the sampfe population. 

Hypothetically the more representative nature oftbe sample should have increased tbe 

diversity and arjance of the responses on the activity lifesry1e, self-reported heaJLh, and 

cognitiv.e measures, However, the results indicate that the expected ariability on many 

of these measures did not emerge, raising the possibili~ that the sample population was 

not as representative as anticipated. Ac.cording to Canadian census data, the sample used 

in the present study was above average with respeot to self.:reported health, in~ome and 

education (S.tatistics Canada, 1994)? and may not have been r©presenrativ.e of Carutdian 

seniors in general. In this respect, the present sample resembled more select volunteer 

populations and one could argue that the results .from this study are therefore wlnerabl 

o the same criticisms directed at the results from studies µsing s:uch samples. A counter 
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argum t to socu claims .is that the mean values for self-reported health education and 

income from the present study are lowertban those typically rep.ortoo from .studies using 

non-representative populations (e.g,1 Hult.sch et aL 1'993). Thus, although the sample 

population from the present study may not represent canadian seniors in general. it 'do~s 

remain more represen ative lhao the typical olunteer pqpulation, Still, the results from 

this study should be interpreted with the above information in mind, as should 

generalizatio~ to other populations of older adult$·. 

Finally, the study is lio:rited m that it i:S cross-sectional in design. As a result,. the 

study cannot offer information on changes in activity Hfestyle, self~reported ·health, and 

cognition, or .the relation$hips betwe.en 1hese-d1.anges.- There aJso cannot be causal 

conclusions drawn regarding the direction of the relationships. ft is possible that lower 

levels of intell~tuaJ stimula~ion. result in. cognitive decline; conv~rsely1 it may be that a 

decline in cognitive abilities results in withdrawal from intellectually demanding 

ac ivities. These questions. can only be addressed within a longitudinal study. However, 

the findings from the study are· interesting in their O\\IU right because they hfghlight 

aspe ts of a"ctivity life&tyle and.sel&reported health that contr11m1e to performance o.n 

cognitive tasks, and that differ between older adults from different age groups. 

Conclusions 

Overall, the results from the present study offered Nily w~ support for the 

hypothesis that activity lifestyle and elf-reported ·health would accouut fot modest 

amoWJtS of variance in th cognitive performance .of a more popUl<:ttion.-repre!":ientativ:e 

sample of older adults. There was some support for the hypothesis tbat engaging · n 

inteU.ectually stimufating activ.iri~ may have 'a positive impact on cognitive performanc,e. 



How- veT, i:t appe'...u-s that participation in certain types of social activities may actually 

b.enefi tan individual lo ·a greater extent In either case, the results suggest only limited 

support for the -environmental complexity theory (Schooler, 1984) and the disuse 

·perspective (Sa.Jthouse, 1991). For example, a more cogniti ely complex leisure 

environment did appear to be r~la,ted to higher performance on .cognitive tasks, but the 

effect sizes assocrnted with the In ellectuaf and Social Activity factors indicated thatthere 

are other, sttonger factors associated with both pre.dieting cogniti e perfom:iance and 

atteauating. age-related declines. 

TheresuJts also offered some support for the bypo1hesis that self-'reported health 

would predict cognitive performance. However, the findings did not implicate pbysical 

health as a strong mediator of cognitive abilities irt older adults a 1·esult supported by 

other re-Searcl1 (e,g., Salthouse et al., 1990). Other aspects of self~reported health, su·cJi as 

mental health and nu rition emerged as more global predictors of performance, and 

accounted for more age-related ·variance in the co5'1l.lllve measures. than did physicaJ 

health. 

Finally, there was only weak support for the hYJ>othesis that partialling out 

individual diffctences in activity lifestyle and sel:f-reported health would result in mod~t 

attenuation of age.--re1ated vari.ance in Word RecaJI and Lett€r Series. Again, this suggests 

lhatfacto.rs other than these particular conte_xtual variables a.re reSponsible for the 

majority of age-related decrements in cognitive perfonnanee observed in this and other 

studie ·. 
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