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dV

The NIMH supported a long-term study of a small\group of

bealthy aged men, The findings of the study have been reported in two

books, the initial report by Birren, Butt, r, GreenhOuse, Sokoloff, and

Yarrow (1963) and a subsequent follow-up study by Granick and

Patterson (1971).
,

The present study continues the analytic work on these Human

Aging men, using Q-type factor analysis as the method of investigation.

A
Sixteen Q-type principal factors, were generated on the 1057 Human

J

Aging data. ,Q -type factor analysis has demonstrated its utility in.

previous investigations (Kleban, Brody,,Lawton, and Moss, 1975; Brody,

Kieban, Waldow and Freeman, 1975; Moss, Kleban,,Lawton, and Brody, 1973).

.

Discriminant analyses were peiformed ot,these 16 Q's using

criteria'of verbal intelligence, performance intelligence; arithmetic

intelligence, survival vs. non-survival, presence vs. absense of'

senility, and good vs. ppor health.'' All criteria,Turned'statistically

signifirant discr it ant functions. The present paper is devoted

specifically to the erbal intelligence criterion. Seven Q's had

si(gOlficant relationships with it. The-paper, however, concentrates

axclubively on the verbal. intelligence cieMponfnt of Q-1, because half the

Human Aging data.correlated.with it,.thdg.making interpretation and

presentation a concerted and'pronoUnced undertaking.

Method

ti

The Human Aging study.had 47 male Ss.(aies f 5 to 92; M = 71),

Refer to Bii-ren, et. al. , 1963)for discussions of sample,rharacleristics

anti research methodology. In the present study, 550 variables were

selected,from the 1957 data sets for Q-type factor analysis, including

f
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variables from the psychiatric, medical,.cerebral eirculation and

metabolism, psychometric EEG, auditory, MMPI, Rorschach, lOtellectual,

visual-motor, personality, audiometric, and psycho-social studies..

The following is a capsule. description of Q-type factor

analysis:

1. The subject X variable matrix was approximately double
standardized (Nunnully, 196 ; Catte11, 196 ).

2. A 47 X 47 cor elationd matrix-was computed;' these were correlatien
among Ss us g the 550 variables as entriesto the correlations.

.3. The correl tion matrix was transformed into a matrix of udrota ed
prinicpaL factor loadings. Sixteen 'Q-type factors yer genera ed,
using CattelL's Scree graph and Kaiser's 1.0 eigenval e crite ion.

4. Each Q-type factor was correlated with the X50 variables. ese

*,:amileparbiel correlations indicated which variables /' ovari a, with

each Q.

/In the present study, the 16 Q's were analyzed wit respect

to verbal intelligence. The Ss had scores on a verbal intelli ylce factor

which was composed of WAIS subtests (information, cpmprehensio , arithmetic,

similarities, and vocabulary), the Wisconsin card sort, and to audiometric

tests (Klebah, Granick, and *Ravine, 1975). The verbal intel gence b

components were extracted from the Q's by the following meth d:

1. The verbal intelligence factor divided Ss into 23 gative and 24

7
positive scores. The brighter Ss had lower Scored

2. Seven Q's-had signifieadt F-ratios with the inter Igence criterion
(p 0.05). A stepwise discriminant analysis ind* ated that each Q
had unique, significant variance with the intelligence criterion.

.. /

3. A discriminant function was derived across the even Q's which
assigned Ss almost perfectly to their criterio /condition.

4. Two types of discriminant functioniscores were computed: (i) a
.

score derived' fpr each S from the quation; a d (ii) seven scored
for-each S derived from the partial discrimin nt cefficients.

'

5. These derived discriminant function\sceres w ire correlated with the
. ,

550 Variables. The correlations with the to al discriminant function
scores returned very few significant correl tions. The process of

- I.



summation acted to obscure the unique contributions of the seven gl

The partial discriminant function scores, however, proiited an

abundance of significant correlations.

Results

Table 1 cpintains a selection of statistically significant

correlations (r? 0.26, 1)4:0.05) between Qw1 and th original variables

(249 correlations). Q-1 has a consistent, uniform irection; Ss with higher

factor loadings have better functioning. The sign o the correlations

reflect scale direttions of the original variables.

Typically, Q -type factors are not ao rderly or well behaved.

*

The other Q's have variables containing contrasting directions. Ror example,

Q -2 ,contrasts verbal intelligence and entrgy.level.

Q-1,divides Ss with'respect to brightne s-dullness (observe

WAIS correlations) and cognitive decline-stability (obs rve psychiatric

ratings). The size.of the correlations indicates the ex ent to which it is

represented in Q-1. Brightness-dullness has a pronounced effect; cognitive

decline-stability has a more limited role, appearing in.a

vs. dull' Ss. The confluence em4rges throughout the other ata sets on S 1.

Verbal intelligence has an awesome influence on the tunctio al and emotion

adjustmerits of these aged men. An incipient drop in cogniti e capability

ubgroupof right
1.

in some duller Ss produces Strong emotional and functionk ra ifications.

Associated' with the confluence of brightness-d llness and

1 N.

cognitive decline - stability -are medical indices of illness-heal h. Consistent

evidence is present of associated pulmonAyi cardiac,"circulator and

brain tissue disease. The pathology appears primarily among some puller

Ss and probably within those showing evidence of.cognitive dectine. These

decliners appear to be suffering from beginning stages of cerebral

arteriosclerosis.

o.L4 .vler



Discussion

Q -type factor analysis is.an extremely valuable tool- and.

'shouilikhave a more extensive application in gerontological research. In

fact, it should be the method of choice in small sample, many measurements

research conditions.

Ss on Q-1 are divided into two groups: the "haves" and the

"have-mptsr: The "haves" are brighter and some are showing good stability

in intellectual functioning. The "have-mots" are truly more limited, with

some Ss showitig cognitive deterioratioL The deterioration appears

accompanied by emotional problems. Cognitive losses in dull Ss seems to

intensify their adjustment problems. Brighter Ss showing incipient

cognitive deterioration do not give evidence of an associated pattern of

emotional maladjustment (Kleban, et. al, 1975). They are better able to

tolerate cognitive slippage- ecause of their greater intellectual reserves.'

The medical variables probably play a causative role

with respect to cognitive deterioration. C culatory insufficiencies are

present in both the reception and delivery of oxygen to the brain. Brain

cell destruction, moreover, are specified from X-ray studies by the

examining physibiaris.

Q-1 provides a basis for organizing our zero-order

correlation studies by Granick, Kleban, and Weiss (1975) on hearing loss

and icaellectual deficits, GrAnick, Kleban: and Weiss (1975) on hearing loss

and personality problems, and Libow, Granick, Kleban, and Weiss (1975) on

hearing loSS and medical problems. They all appear to lie different aspects

of Q-l'and all appear related to the medical condition of cerebral

arteriosclerosis.
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