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Abstract

We used a rational-empirical approach in the construction and validation of a cognitive activity scale for use with
elderly populations. The scale development effort produced a 25-item scale with a reasonably high level of internal
consistency in a sample of 200 elderly individuals. Scale scores were positively correlated with years of education
and measures of various domains of cognitive ability. In a separate cross-validation sample, a similar pattern of
reliability and validity coefficients was obtained. The full scale score was found to contribute significantly to the
prediction of cognitive ability after controlling for the effects of age, education, and gender. Two subscales (Higher
Cognitive Abilities and Frequent Cognitive Abilities) and a measure of self-reported maintenance of cognitive
activity were also developed. In a separate study, the maintenance score was found to differ significantly between
the validation sample and a sample of individuals with a history of neurological disorder, with a moderate effect size
(d approximately= .7). Further cross-validation studies in minority groups and groups of varying socioeconomic
status will be critical in establishing the research and clinical value of the scale and subscales.

(JINS 2005,11, 108-116.)
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INTRODUCTION cise for musculoskeletal and cardiovascular functions (Salt-

house et al., 2002). Several authors (e.g., Aartsen et al.,

,IEE ﬂ:je pa}st deca}[deic,Arra;]ny fac:ro;ls_ have beinf id'tar?tiﬁe? foi}OOZ; Hultsch et al., 1999; Pushkar et al., 1999) have com-
€ development of Alzheimers disease and for the rate Of,qniaq on the methodological difficulties in conducting

cognitive decline with aging (Borenstein, 2004). One Iouta'studies that would meet the requirements of a convincing

tive protective factor is the lifestyle characteristic VariousWargument for a protective effect of activity on cognition

referred to as engagement, mental activity level, or ChalZSaIthouse et al., 2002). These requirements include dem-
lenge (herein referred to as cognitive activity). There are y

tswh tol th | f i i onstration of : (1) a negative relationship between age and
numMerous proponents who extol tn€ value ot cognitive aclivyy, o of activity, (2) a positive association between level of
ity as a protective factor (e.g., Restak, 1997; Rowe & Kahn

1998) H the state of th lecti hisi activity and level of cognition, and (3) an interaction between
; )- riowever, the state of ne collective research 1s mconége and level of activity in the prediction of cognitive level
sistent in demonstrating that stimulation provided by every-é

d it d social activities facilitates th it showing that activity level attenuates the impact of aging
ay cognhitive and social activities factitates the maintenance,, cognition). Because cognitive decline can have an impact
of cognitive skills in a manner analogous to physical exer

“on activity level, we would also note that a substantial period
of prospective observation is necessary in studies to estab-
lish a causative effect of activity level on cognition.
. . _ At a basic methodological level, the issue of the measure-
Reprint requests to: John A. Schinka, Ph.D., Haley VA Medical Lo L . .
Centey116B, 13000 B.B. Downs Blvd., Tampa, FL 33612. E-mail: Ment of activity is critical. Studies to date have used a vari-
jschinka@hsc.usf.edu ety of measures of “stimulating” activities, including leisure
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(e.g., Schooler & Mulatu, 2001), physical (e.g., Richardsl. Many activities that would appear to be good candidate

et al., 2003), cognitive (e.g., Wilson et al., 1999), social
(e.g., Bukov et al., 2002), and multiple domains (e.g., Aart-

sen et al., 2002; Hultsch et al., 1999; Menec, 2003). Many

items are likely to have unsatisfactory response distribu-
tions. For example, many high-intensity cognitive activ-
ities have low population base rates (e.g., writing poetry,

of these scales have heterogeneous content (e.g., Bosmalearning a new language, solving mathematical puzzles)

et al., 2002); that is, they include items from multiple

domains of activity such as physical, social, leisure, and
cognitive. In several studies, items were sorted into concep-

tually similar categories, but not subjected to formal statis-
tical item analyses or other empirical tests. Although all
activities have a component of mental activity, activities

or require special circumstances for engagement (e.g.,
visiting a museum, attending a play). Endorsement rates
for frequency of engagement for such activities would
be expected to be very low. While one or two such items
may contribute to scale discriminability in the highest
range of scores, items with highly skewed response dis-

that are more intensely cognitive have been suggested as tributions limit estimates of scale internal consistency
having greater potential to serve as protective elements reliability.

(Wilson et al., 1999). The best-developed cognitive activity2
scale to date is that of Wilson et al. (1999), which consists
of seven items, including activities such as reading books
and visiting museums, rated on a five-point frequency scale
ranging from every day to once a year. Results from their
scale development effort show that the amount and type of
cognitive activity was associated with demographic vari-
ables, such as age, education and gender. After partialling
out the influence of these demographic variables, however,
the cognitive activity score continued to be related to per-
formance on cognitive tasks (Wilson et al., 1999). In sub-3
sequent studies using this measure of cognitive activities,
Wilson et al. (2002, 2003) reported that higher cognitive reading habits with age may substitute low demand mate-
activity scores were associated with a reduced risk of Alz-  rial (e.g., popular magazines) for formerly higher ones
heimer’s disease and were correlated with perceptual speed, (€.9., professional journals, science magazines).

visuospatial ability, and semantic memory, but not with epi-4, Changes in life situations frequently produce changes in
sodic or working memory. the pattern and intensity of cognitive activity. Because
However, several shortcomings of the Wilson et al. scale  cognitive activities may require financial resources (i.e.,
can be noted. One of the items (V|S|t|ng museums) is ||ke|y money for supp”es or equipment), any number of Changes
to have an extremely low response frequency in most pop- in |ife situation (e.g., divorce, retirement, moving to a
ulations, but eSpeCiaIIy in those without access to muse- rural Community, Changing jobs) may influence the fre-

ums. This item would thus ||ke|y contribute little to reliable quency and duration of activities such as Woodworking
measurement of individual differences. Because of the nar-  or painting.

row focus of the item content for four items (all of which
assess reading activities), skewed total activity score distri="
butions may be expected in samples differing from the devel-
opment sample in level of education. Additionally, the brevity
of the scale (seven items), while convenient for large
population-based studies, limits scale reliability and valid-
ity. Wilson et al. do not report reliability estimates for the
seven-item scale.

The purpose of the present research was to develop a
cognitive activity scale that would serve as a reliable and
valid measure for use in research on aging populations and,
potentially, in clinical applications. Our approach relied pri-
marily on the rational-empirical method, in which rational
constructs serve as the basis for development of item pools
and empirical methods are used to evaluate item and scale
quality (see Morey, 1991). Ideally, a cognitive activity scale
would capture intensity, frequency, and duration informa-
tion on a broad list of cognitive activities differing in cog-
nitive demand. However, several issues were identified at
the outset as creating special problems in terms of scalé.
development:

The same item may have different “meaning” across
individuals. Two individuals may spend an equal amount
of time watching TV, but the cognitive demand for one
may be greater because of a focus on educational pro-
grams and quiz shows. Additionally, cognitive engage-
ment can vary across individuals for the same TV
program. One individual may be a passive viewer of
drama, while another may carefully analyze acting styles
and plot development.

Intensity of a specific cognitive activity can vary across
time for the same individual. For example, changes in

There are few activities that would be considered to be
purely cognitive. Examples might include solving math-
ematical or crossword puzzles, astronomy, or creative
writing. The vast majority of cognitive activities also
have social, leisure, or physical elements. There is no
guestion that bridge is a game of relatively high cogni-
tive demand, yet it is also a social game (and for many,
the social aspect may be paramount). Conversely, many
social and physical activities have cognitive elements.
Even the act of taking a walk in a familiar neighborhood
can involve surveillance of changes in landscape, a tab-
ulation of visitors to neighbors’ homes, and house
improvements in progress. Thus, the creation of cogni-
tive activity item pool varying in cognitive demand will
almost of necessity contain items varying in several other
dimensions that characterize human activities. Scales
developed from such item pools would be likely to be
labeled heterogeneous when subjected to factor analysis.

The size of inter-item correlations for a pool of cogni-
tive activity items will be limited by the fact that time
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constraints limit the number of activities that an individ- vided in Small et al. (2000). Data from a parallel study of
ual can accomplish in any given time period; that is,minority individuals will be published separately.
participation in one activity limits the number of other  Exploratory data analyses were conducted to identify par-
activities that an individual could do in any given time ticipants with missing or inconsistent demographic data,
frame. For example, individuals participating in activi- missing or outlying scores in the distributions for neuropsy-
ties such as art work would have less time available forchological tests, and missing cognitive activities items (see
reading. This time limitation constrains the size of thebelow). Data for 39 participants were dropped from the
inter-item correlations and reduces internal consistencylata set as a result of these analyses (4 for missing or incon-
reliability (alpha). sistent data, 14 for missing neuropsychological test data or
outlying scores, and 21 for missing 1 or 2 cognitive activi-

Because of these issues, we anticipated that the scallS itéms). Individuals who were dropped from the analy-
development effort would produce a scale with weaker psyS€S had ap_prommately one Iess_year of education tha_n those
chometric characteristics (i.e., lower corrected item-totalVho were included, but otherwise the two groups did not
scale correlations and alpha coefficients) than is typicallysignificantly differ on demographic characteristics. Also
the case in the development of a scale such as a depressiéi¢ntified were 40 individuals who reported a history of
inventory, in which construct saturation can be more readilyteurological disorder or injury. These 40 individuals were
achieved. Additionally, we expected that the scale would b&*cluded from participation in Study 1. From the remaining
quite heterogeneous when subjected to factor analysiEOOl of 387 participants, we randomly selected 100 males
because of the necessity of selecting higher base rate iterd§d 100 females to serve as the scale development (DEV)
reflecting several dimensions of human activity (e.g., cog-S@mple. Demographic characteristics of the DEV sample
nitive, social, physical). Finally, to achieve moderately @' provided in Table 1.
acceptable psychometric characteristics by traditional stan- . L
dards, we expected the scale construction effort to producEOgnitive activity items

a relatively long scale. This limitation excluded the possi-Thirty-four items tapping activities of different levels of
bility of capturing detailed information on the cognitive cognitive effort (e.g., watching TVs solving a crossword
demand characteristics (e.g., nature of reading materialhyzzle) were written by two of the authors (JAM and ARB)
frequency, and duration of cognitive activities (e.g., fre-tg serve as the initial item pool. These items also varied in
quency and duration of reading) because of the responsgrms of physical exertion (e.g., writing letters garden-
burden to elderly individuals. A simple Likert-type responsejng), degree of social interaction (e.g., readirgyvisiting
option appeared to be the solution. friends), and domain of activity (e.g., managing a financial
In this paper, we describe the results of three studies oportfolio, cooking familiar recipes). A six-point frequency
the development and validation of a cognitive activities SC&'Qesponse option was used, which required participants to
that focused on (1) item selection and scale developmentespond to several choices reflecting an increasing fre-
(2) psychometric characteristics in an independent samplgyuency of engagement (e.g., never did this activity, have
and (3) validation in a sample of individuals with a history not done this activity in the past year, do this activity every

of neurological disorders or injury. day).
Correlational measures

STUDY 1 . o
Several external correlates were available for use in item
selection and initial scale validation. These included age,

Method

years of formal education, a measure of depression, person-
Participants ality measures, and neuropsychological measures of gen-
eral cognitive ability, executive function, and memory. The
Participants for this study were drawn from a larger pool of15-item version of the Geriatric Depression Scale (GDS;
Caucasian individuals in the Charlotte County Healthy AgingYesavage et al., 1983) was used as a measure of depression.
Study (CCHAS). CCHAS is a community study of older General cognitive ability was measured by the Modified
adults, ages 60-84 years, living independently, and residMini-Mental Status Exam (3MS; Teng & Chui, 1987), a
ing in Charlotte County, Florida. Information was obtained modified and expanded version of the Mini Mental Status
by structured interview and self-report questionnaires orExam (Folstein et al., 1975). Executive functioning was
demographic variables, lifestyle, diet, exercise, activitiesmeasured by the number of correct responses on the Color-
psychological state and personality, social support, and pei/ord trial of the Stroop Test (Color-word; Golden, 1978)
sonal and family medical history. Participants also com-and Trails B time to completion from the Trail Making Test
pleted a battery of neuropsychological tests. All interviews(Trails B; Reitan, 1958). Memory was assessed by the Hop-
and neuropsychological measures were administered bkins Verbal Learning Test—Revised (HVLT-R; Benedictetal.,
trained technicians. More detailed information regardingl998), a list learning task in which subjects are presented
CCHAS participant selection and data collection is pro-with three learning trials, followed by delayed recall, cued
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Table 1. Demographic characteristics and scores for neuropsychological, depression,
and cognitive activity measures

Group
DEV VAL NEUR
M SD M SD M SD
Age 72.0 6.3 72.1 6.1 75.4 55
Years of education 13.9 2.9 14.1 3.0 13.4 2.4
Neuropsychological test scores
3MS 92.2 6.4 92.5 6.0 91.6 6.3
HVLT 1-3 20.1 5.4 20.7 5.3 19.4 5.0
HVLT delay 7.6 2.7 7.7 2.7 6.8 3.1
Color-word 29.3 9.5 28.6 9.5 24.3 9.1
Trails B time 116.8 64.8 111.3 57.1 144.3 73.4
GDS 1.7 2.1 1.7 2.2 2.6 2.4
Cognitive activity scale scores
CA 47.8 9.4 46.6 9.1 41.9 11.2
HC 14.9 6.3 14.6 5.9 11.6 5.4
FA 26.3 3.1 26.5 3.3 25.4 3.8
AM 0.8 0.1 0.8 0.1 0.7 0.1

Note DEV = development sampl®&| = 200; VAL = validation samplelN = 187; NEUR= test sample,
N = 40; CA = cognitive activity, HC= higher cognitive, FA= frequent activity, AM= activity
maintenance score.

recall, and a recognition trial. Because of a ceiling effectmoderate (.20 to .40) correlations of the cognitive activity
the distribution of scores for the recognition trial was highly scale with neuropsychological test scores and education.
skewed. Therefore we elected to use the sum of recalle/e also expected small (negative) correlations for the scale
items for trials 1-3 and delayed recall as primary measurewith age because of the restricted age range. We also exam-
of memory. A composite cognitivescore was also used in ined correlations with a measure of depression, because the
item selection procedures. This score was calculated as tlemmmon symptoms of depression include loss of interest
averagez score for the HVLT-R, Stroop, and Trail Making and lethargy. We expected correlations for the scale with

Test scores. the depression measure to be in the range 46 to—.30,
based on studies of the impact of depression on cognitive
Procedure performance (e.g., Rabbitt et al., 1995).

L . . . In the development effort, we also planned to examine
In selecting items, we examined classic item analysis met- . . .
ST ) . ., possible subscales and scores that might be especially sen-
rics: item means, corrected item-scale correlations, item:. . . o .
. . . sitive to changes in health or cognitive status. These included
squared multiple correlations, scale means and variance

N . Subscales reflecting higher order cognitive activities, fre-
and alpha reliability coeﬁjments (Clark.& Watson,' 1995; quently endorsed activities, and self-reported maintenance
Morey, 1991). However, in contrast to item selection and.

: . . in activity level.
scale development methods in personality and behavior, we y

placed a stronger emphasis on the distributions of item scores

than on item intercorrelations, because of constraints on thRegits

size of the inter-item correlation produced by construct impu-

rity and participatory time constraint limitations described Examination of the item frequency distributions revealed
above. Additionally, although items with high item meansthat eight of the 34 activity items had never been performed
are typically of little value in developing a scale, a declineby over 50% of the sample ajiar had not been performed

in frequency of a highly frequent activity might be signifi- in the past year by 70% of the sample. These items were
cant in predicting subsequent changes in cognition or bedropped from consideration. The item intercorrelation matrix
havior. We therefore focused our examination of itemrevealed two items of similar content (“reading fiction” and
distributions more critically on those items that were infre-“reading nonfiction”) that were highly correlated. These
quently endorsed. The discriminant and convergent validitywo items were combined and treated as a single item (“read-
of the full scale resulting from the item analyses were examing fiction or nonfiction”) by taking the response indicating
ined by calculation of correlations with demographic vari- the most frequent level of activity in either of the two items
ables and neuropsychological measures. We expectdddividually. Analysis of responses to this remaining set of
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25 items revealed that the mean number of activities evemax rotation, resulted in the identification of ten factors
performed was 21.18D = 2.7) and the number of activi- with eigenvalues greater than 1. Together the ten factors
ties currently performed (i.e., at least once in the past yeagxplained only 63% of the variance in item responses. The
was 17.1 6D= 3.1). In order to conduct item analyses, we first factor consisted of four items and accounted for only
transformed the response options into a Likert-type scale in3% of the variance in item responses. Seven of the ten
which the following scores were applied: “never did this factors were identified by only one or two items with load-
activity” = 0, “have not done this activity in the pastyear” ings greater than .30.
0, “less than once per montk'1, “1-4 times per month* The five items with corrected item-total scale correla-
2, "5 or more times per month* 3, and “every day’= 4. tions that were less that.10 were retained because they
Table 2 presents item means and corrected item-total scaéxtended the distribution of item endorsement means. This
correlations for the set of 25 items. Examination of item25-item Cognitive Activity (CA) scale was found to have a
characteristics revealed that corrected item-total scale corormal distribution 1 = 47.8,Mdn= 48.5,SD= 9.5) and
relations exceededt.10 for 20 of the 25 items. One of the a range of scores of 27-72 (possible range 0-100). Exam-
items had a negative correlation (“watching televisian?  ination of the pattern of CA score correlations with age,
—.04). Overall alpha was .65. Dropping individual items education, and neuropsychological measures revealed coef-
with low corrected item-total scale correlations did not meaficients of the expected size and direction (see Table 3). The
surably improve scale alpha. Iterative attempts to drop smatiorrelation of the CA scale with age was negative and small
sets of items on the basis of lower item-total correlations o(—.14), and correlations with education and neuropsycho-
improvements in overall scale alpha did not improve thelogical measures ranged fropi9 to |.28. Approximately
reliability of the scale in a meaningful way; instead their 7% of the variance in CA scores was shared by the GDS
removal actually resulted in the reduction of item-total scalg(r = —.27).
correlations for other items. This result suggested that the Two subscales were developed from items in the 25-item
set of items was, as expected, heterogeneous. A principabgnitive activity scale. Items for the first scale consisted
components analysis of the 25 items, conducted with Variof those having a correlation of.10 or greater with the

Table 2. Item means and corrected-item total scale correlations for the 25-item cognitive
activity scale

Corrected item-

total scale
ltem Content of item ItenM correlation
1 Playing chess, bridge, or knowledge gafies .80 .24
2 Playing board games of skill or chance .50 .09
3 Solving crossword puzzles, acrosties 151 A1
4 Watching TV listening to radi&® 3.94 —.04
5 Listening to musi& 3.56 .18
6 Gardening 2.00 .08
7 Reading newspap@r 3.89 12
8 Reading booksstoriege fa 2.62 .07
9 Writing letterg® 1.71 .43
10 Talking on the phongvisiting™ 3.34 .32
11 Doing original arfcraft work® .88 .32
12 Doing art or craft kitgpattern§e 91 .35
13 Making complex home repairs .53 .09
14 Making simple home repairs 1.33 A1
15 Preparing meals from new recifies 1.31 42
16 Cooking familiar recipe$ 2.56 .29
17 Leading discussions 1.49 17
18 Taking a course .73 .34
19 Managing of investments 1.34 .19
20 Doing routine financial work 2.29 .23
21 Walking/driving in unfamiliar place® 1.21 .34
22 Walking/driving in familiar place®& 3.63 17
23 Going to social clubs 1.55 .20
24 Attending churclfreligious activitie&° 1.40 .20
25 Shoppin§ 2.78 .33

hditems constitute the Higher Cognition subscale.
fajtems constitute the Frequent Activities subscale.
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Table 3. Alpha coefficients and correlations with demographic variables, neuropsychological measures, and depression scores
for cognitive activity scores

Scale
CA HC FA AM

DEV VAL NEUR DEV VAL NEUR DEV VAL NEUR DEV VAL NEUR
Alpha .65 .63 .79 .64 .55 .55 .32 .36 .45 — — —
Age -.14 —-.09 A1 -.13 -.01 —-.04 -.01 .01 -.17 -.19 -.11 -.01
Years of education .22 .19 .36 13 .04 .34 .05—-.04 .15 .01 .04 .34
3MS .22 .25 .22 .25 17 .23 A1 .10 12 .07 .06 .29
HVLT 1-3 .28 .27 .23 .39 .32 21 17 .16 17 .19 17 .28
HVLT Delay .19 .30 42 .28 .36 51 .08 17 42 .18 .24 44
Color-word .25 .27 .37 .30 12 .33 14 .06 .34 .25 14 .40
Trails B time -.22 —.26 —-.52 -.16 —.24 —.53 -.03 -.17 —.49 -.19 -—-.14 —.45
GDS -.27 —.26 -.19 -.18 -—.15 —.04 -.15 -.14 —.06 -.24 —.18 -.17

Note CA = cognitive activity, HC= higher cognitive, FA= frequent activity, AM= activity maintenance score; DE¥ development samplé&y = 200;
VAL = validation sampleN = 187; NEUR= neurological disorder samplil, = 40.

composite cognitive measuzescore. Item and scale analy- dividing the number of current activities (i.e., performed in
ses of this 11-item Higher Cognition (HC) scale revealed ahe previous year) by the number of activities ever per-
single item that did not contribute to alpha reliability. Dele- formed. The distribution of AM scores was normall &

tion of this item resulted in a 10-item scale with an alpha.82, Mdn = .82, SD = .10) and had a range of scores of
of .64, normal distributionNl = 14.9,Mdn = 14.5,SD = .40-1.00 (possible range 0—1.00). The AM score was found
6.3), and a range of scores of 3—30 (possible range 0—40)o have a small but significant negative correlation with age
This scale was also found to be heterogeneous when exarand no meaningful correlation with education or the 3MS.
ined with principal components analysis. The analysis ofSmall to moderate correlations were found with measures
the ten items produced four factors, each of which wa®f memory and executive ability (Table 3). The GDS score
clearly identified by only two items. Not surprisingly, given was correlated with the AM score at a moderate levet (

the items selection strategy, the HC subscale had a pattern.24).

of slightly higher correlations with neuropsychological mea-

sures than the full CA scale (see Table 3). A small correla-

tion (r = —.18) was obtained for the HC subscale and theSTUDY 2

GDS score. The second study focused on the examination of the psy-

Asecond subscale was developed by selecting items Wit s metric characteristics and validity correlates of CA, HC,

means equal to or greater than 2.5 (i.e., occurring weekly), . 4 Fa scales, and the AM score in a separate sample.
This 8-item scale of Frequent Activities (FA) was found to

have an alpha of .32, due in large part to the fact that the

two items (“watching television,” “reading the news- Method
paper”) had both highly negatively skewed item distribu- .

tions and small or negative corrected item-total scald”articipants

correlations. However, all items were retained to produce Participants for this study were drawn from the same pool
measure of the most frequent activities from the full 25-itemyf ccHAS individuals as in Study 1. Specifically, the valid-
CA scale. Because of the selection criterion for items, ther, (yAL) sample consisted of the 187 individuals (79 males
distribution of FA scores was slightly, but not significantly, 514 108 females) without history of neurological disorder
skewed M = 26.3,Mdn = 27.0,SD= 3.1) with arange of o jnjury who did not participate in Study 1. Demographic

scores of 18-32 (possible range 0-32). FA scores had ngnaracteristics of the VAL sample are presented in Table 1.
meaningful correlation with age and a pattern of lower cor-

relations with education and neuropsychological test SCOres 1 cadure

than the CA or HC subscales (see Table 3). The correlation

with a measure of depression was smal=(—.15). We first compared the DEV and VAL samples on demo-
Because of its use as a potential indicator of change igraphic (age, education) and cognitive (e.g., 3MS) vari-

health or cognitive status, we also computed a cognitiveables to determine the comparability of the two samples.

activity “maintenance” score (AM), a measure of self- We then examined descriptive statistics for all scores and

reported decrease in activities for the 25-items comprisingalculated internal consistency reliability estimates for the

the CA scale. The AM is a ratio score that is calculated byCA, HC, and FA scales. Correlations with age, education,
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cognitive measures, and a measure of depression were thendarterectomy, transient ischemic attacks, cerebrovascu-
examined. Finally, we examined the effect of gender on allar accidents, Parkinson’s disease, or traumatic brain injury
scores and the association of the CA score to neuropsychavith loss of consciousness and retrograde amnesia. The VAL
logical test performance. sample was used as a comparison control group. Table 1
provides descriptive statistics for demographic variables for

the NEUR sample.
Results P

Table 1 presents the descriptive statistics for the VAL samProcedure

ple. There were no statistically significant differences . . . .

between the VAL and DEV groups for age, education, orCorrelatlons with age, education, c_ogn|t|v_e measures, and a

any cognitive measure (afl > .05). Comparisons of CA, measure of depression were_exammed. leferences between

HC, FA, and AM scores (Table 1) between the VAL andthe NEUR and \_/AL samples in neuropsychological test per-
formance and in the CA, HC, FA, and AM scores were

DEV samples revealed no significant differences fat- tested b dftests. We th d logisti )
.05). Reliability analyses produced alpha coefficients for ested by means atests. We then used logistic regression

the CA, HC, and FA scales that were similar to those obtaineg.nalyse.S to examine the ability of the activity scores to
in the DEV sample (Table 3). Table 3 presents correlation iscriminate between the NEUR and VAL groups.

between the activity scores and each of the cognitive mea-

sures. The pattern of correlations was similar to that obtaineghagylts

with the DEV sample.

There were significant differences between men andlable 3 presents correlations between the activity scores
women in the VAL sample in years of educatiom€ .05)  and the set of demographic, cognitive, and depression mea-
and all four of the activity measures (alk< .05). Men had ~ sures. The pattern of correlations for the CA, HC, and FA
a greater average number of years of education; women hg&$ores was similar to those obtained with the DEV and VAL
higher scores on all activity measures, with effect sizes rangsamples, with the exception of higher correlations with the
ing from .30 (CA score) to 1.19 (HC score). Despite theseHVLT Delay and Trail Making—Part B scores. However,
differences in score means, the patterns of correlations fothile no AM score correlation was larger tha8Q in the
men and women were very similar to the pattern found withDEV and VAL samples, correlations ¢4 to |.45 were
the DEV sample as a whole and were also very consisterfibtained for years of education, HVLT Delay, Stroop Color-
with each other. The only exceptions to this pattern weréNord, and Trail Making—Part B scores.
larger correlations for men for the CA and HC scores with Individual t tests revealed significantly poorer perfor-
the memory delay measure (.38 and .34, respectively) thamance by the NEUR sample on the Stroop Color-Waord (
forwomen (.16 and .17, respectively). Multiple linear regres-2.56,df = 225,p < .05) and Trail Making—Part Bt 2.68,
sion analyses revealed that the CA score contributed signifif = 225, p < .05) scores. Tests of differences between
icantly to the prediction of each of the neuropsychologicalgroups on the activity scores revealed significantly lower
measures (for 3MJ < .05, variance contributed 1.9%;  scores for the NEUR sample for the CiA< 2.81,df = 225,
for other measures, afl < .01, variance contributions 3.4 p <.01), HC ¢ = 3.04,df = 225,p < .01), ), FA t = 1.98,

to 5.2%) after adjustment for age, years of education, anélf = 225,p < .05), and AM ¢ = 4.09,df = 225,p < .001)
gender. scores. The effect size for the AM score was the largest of

the scores and moderate in sizkapproximately= .7).
Logistic regression analysis was used to examine the pre-
STUDY 3 dictive value of activity scores in discriminating member-

The purpose of this study was to evaluate the potential sership in the two groups. In the first step of the analysis, age,
sitivity of a measure of self-reported change in activity scoregducation, and gender were entered as control variables.
to the impact of neurological disorder or injury. BecauseThese three demographic variables were found to make a
these participants were still living independently in the com-significant contribution ¢ = 21.56,df = 3, p < .001) to
munity, we assumed that the effect of their disorder or injurythe distinction between groups. In the second step of the

on level of cognitive activity was small. Thus, we believed analysis, the four activity scores were then allowed to enter
this would be a rigorous test. the analysis, using the forward method of entry with the

Wald statistic as a criterion. This step produced a signifi-

cant result with entry of the AM scoreyfchange= 9.90,
Methods df = 1, p < .01), but other activity scores did not meet
criteria for entry. In order to estimate the amount of vari-
ance in discrimination accuracy explained by these vari-
Participants for this study were drawn from the same poohkbles, we calculated the McKelvy-Zavoina index per the
of CCHAS individuals as in Studies 1 and 2. The NEUR recommendation of DeMaris (2002). Age, education, and
sample consisted of 40 individuals (30 male and 10 femaleyender together accounted for 23% of the variance in dis-
who reported a history of one or more of the following: crimination accuracy. Addition of the AM score increased

Participants
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explained variance to 31%. A model that included all activ-clinical value of the scale will be possible, however, only
ity scores did not increase the percentage of explained vargafter additional studies have established the reliability and
ance in group discrimination. validity of the scale with additional populations and under
conditions that are known to affect cognitive activity.
DISCUSSION Because participation i.n the activ'ities t'hat form the FCAS
item pool is dependent in part on financial resources, on the
In this research, we used a rational-empirical approach imbility to afford leisure time, and on cultural influences,
the construction and validation of a cognitive activities scalecross-validation studies in minority groups and groups of
(Florida Cognitive Activity Scale; FCAS) for use with elderly varying socioeconomic status are critical. Additionally, a
populations. The scale development effort produced alemonstration of the differential sensitivity of the FCAS
25-item scale with a reasonably high level of internal con-scores to a variety of conditions limiting activity level in
sistency reliability (alpha .65) in a sample of 200 elderly general (e.g., cardiac disorders) and cognitive activity spe-
individuals, given the limitations on the size of inter-item cifically (e.g., neurological disorders such as Alzheimer’s
correlations imposed by measurement of the activity condisease) would be valuable in supporting the use of the
struct. In this same sample, CA scores were found to correinstrument in subsequent costly longitudinal studies. Stud-
late positively at a moderate level with years of educationies employing significant others, such as spouses, to rate
and neuropsychological measures of various domains dhdividuals in varying conditions of physical and cognitive
cognitive ability. A small, negative correlation of CA score health would also help to establish the integrity of the self-
with age was obtained, consistent with a modest reductioneport of involvement in cognitive activities.
in the number of activities. In a separate cross-validation Finally, the studies reported here are consistent with the
sample drawn from the same source, a highly similar pathypothesis of a protective effect of cognitive activity on
tern of reliability and validity coefficients was obtained. cognition by showing both a negative relationship between
Similar relationships have been reported previously withage and level of activity and a positive relationship between
other types of activity, although the magnitude of the assolevel of activity and level of cognition. We recognize, how-
ciation varies with the types of activities assessed (e.gever, that cohort studies such as these do not provide evi-
Bukov et al., 2002; Menec, 2003; Salthouse et al., 2002)dence for a causative relationship. Longitudinal studies will
Importantly, the CA score was found to contribute signifi- be required to produce strong evidence of such protective
cantly to the prediction of neuropsychological test perfor-effects.
mance after controlling for the effects of age, education,
and gender.
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