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FUNCTIONAL AGE

Examination of a Concept

In J.E. Birren, P.KX. Robinson, 5

Timothy A, Salthouse

It has long been argued that people differ in the rate at which they manifest charac-
teristics of aging, and many researchers have attempted to find a better index than
years since birth to reflect an individual’s susceptibility to processes of aging. The
term functional age has been used as a- descriptive label-for-many of these research
efforts, in that it has been suggested that functional capabilities are likely to be
more meaningful than mere chronological age for characterizing the status of an
individual. Although the goal of monitoring a person’s capacity for functioning is
certainly commendable, the concept of functional age has generated such contro-
versy -and confusion that the time may now be ripe to review the various founda-
tions of this concept and the logic behind each of its multiple usages,

Before attempting to examine the functional age concept, it is useful to con-
sider how earlier authors have defined functional age, and its related concepts of
working capacity, effective age, psychological age, biological age, and physiclogical
age. Some researchers have adopted a very broad interpretation, as reflected in the
statement by Birren and Renner (1977) that “functional age is an individual’s level
of capacities relative to others of his age for functioning in society” (p. 5). Others,
however, have felt that functional ‘age is more limited, as indicated by McFarland’s
(1973, 2) claim that functional age is the *. .. ability to perform efficiently the
tasks involved in specific jobs.” What appears to be a still different interpretation
of the functional age concept has been proposed by several biologically oriented
researchers who have suggested that functional or biological age should *. . . desig-
nate the position of the individual along his life span” (Birren, 1959, 18), or the
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person’s “, ., nearness to death” (Nuttall, 1972, 149). Perhaps the only common
theme across these various efforts is the belief that the tremendous variability
among individuals of the same chronological age makes it. imperative that some
alternative index be developed that is more sensitive to individual differences.

The point about the variation among. individuals of the same age can be
illustrated with the aid of a fictitious, but generally realistic, example presented in
Figure 5—1. The ordinate of this diagram is unlabeled to allow applicability to
several dependent variables, but in all cases a higher score represents better perfor-
mance on the relevant dimension. Notice that while there is.a tendency for the
average scores to decline with increased age, there is considerable-variability -at each
age. In particular, individuals can be identified who have scores above the mean
value for the age group (A), and who have scores below the age group mean (B). Ca-
tegorizing these people together simply because they share the same chronological

_age is clearly an extremely crude, and often -misleading, basis for classification.

As a first step toward improving classification, functional age researchers have
sometimes proposed that an individual should be categorized according to the age
at which the average score is equivalent to the individual’s score. In terms of Figure
5-1, the person represented as A would be designated functionally younger than his
or her age, while the person represented as B would be considered functionally
older than the chronological age would indicate.

Although the logic of Figure 5-1 appears straightforward, the ordinate has

FIGURE 6-1  Niustration of logic behind the functional sge concept. The
ordinate represents increasingly better performance  on
some variable, while the absclisss Portrays chronologics! age.
The Individual labeled {A) would be cansidersd functional-
ly young, while the individual labeied (B} would be con-

sidered functionaily old,
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deliberately been left unlabeled, and much of the confusion concerning the func-
tional age concept may be due to the acceptance of different criteria or dependent
variables against which the functional age measures are to be assessed and validated.
Birren (1969) has suggested. that possible criteria-include-survival of “the-organism,
capability of independent living, presence of disease, work output, training capa-
city, accident-proneness, and even self-concept of age. If various research efforts
focus on different criteria, then it is not surprising that the field of functional age
research is in djsarray. The rationale for the research, the specific measures ex-
amined, and the prognosis for the ultimate value of the concept will all vary, given
the existence of such diverse criteria that could be used for evaluating the validity
of functional age.

Another likely factor contributing to confusion associated with the notion of
functional age is the many different meanings of the terms function or functional,
In fact, it appears that most of the major functional age research can be placed into
three categories according to the particular connotation of function implicitly
guiding the research efforts, One synonym for functional is-effective, in the sense
that something that is functional is effective in accomplishing its goals. Research

___desi ned to_assess an individual’s competenc “ina-particular occupation appears {6
p p

TABLE 1
Category Purpose Variable Validation Role of Age
Selection Criterion
Procedure
Occupational Predict Behaviorai Job Largely
: competence representa- performance irrelevant
in specific tiveness in
class of relevant class
‘ activity of activity
Biomedical Asgsess Importance Survival Surrogate
relative for life for nearness
health status maintenance to death
Structural Determine Age Theoretical Continuum
interrelation- SeNsitivity, understanding along which
ship of theoretical structural
human predilection change is
———-———————=¢haracteristicg————————— " ———— monitored

= be-based -on-this conceptualization of Junctional, and will be called occupational

functional age. The assessment of effectiveness need not be restricted to paid em-
ployment, however, and could be applied in the measurement of proficiency at
any specific activity.

A second connotation of funetion is burpose or utility toward a higher ac-
tion, 1t is-in this context that biomedical researchers refer to the functioning of
bodily systems and organs in contributing to the continued survival of the organ-
ism. This type of functional age will therefore be referred to as biomedical func-
tional age,

Still another definition of function is the mathematical one in which function
indicates a specific relationship among two or more variables. Researchers attempt-
ing to determine the interrelationship of behavioral and biological characteristics
across the adult life span can'be considered to be investigating this type of structur-
al organization of human Junctioning.

The present classification system is by no means exhaustive nor mutually
exclusive, and clearly omits several of the possible. criteria mentioned by- Birren
(1969). Nevertheless, the occupational, biomedical, and structural categories appear
to encompass the major usages of the functional age concept in the research liter-
ature, and therefore they can serve to organize and classify the discussion of func-
tional age. Table 1 outlines the major characteristics of each functional age category
and highlights the important differences among the various usages of functional age.
A major theme of the current chapter is that while the different versions of func-
tional age are superficially similar, they actually have very little in common, and to
interchange their meaning and purpose only exacerbates the chaotic status of the
functional age concept.

OCCUPATIONAL FUNCTIONAL AGE

The term functional age was apparently first introduced into the scientific literature
by McFarland (1943) as a proposed substitute for chronological age in characteriz-
ing the proficiency of older workers. McFarland argued that it was unreasonable to

judge a worker’s ability to perform a specific job simply on the basis of his/her
chronological age, as is the case when arbitrary ages are used to dictate job place-
ment, training, reassignment, and retirement. A better basis for making occupational
decisions was said to be information about the individual’s actual capability for
fpnctioning in his or her job. This perspective has gained wide acceptance and has
since been represented in legal decisions (““I believe strongly that functional capa-
city and not chronological age ought to be the most important factor as to whether
or not an individual can do a job safely,” Judge Parsons in Greyhound Bus Discrim-
ination Case, cited in McFarland, 1973) and in popular slogans (“Don’t judge a
man’s worth by his date of birth™),

It is unfortunate that the word age has been used in this occupational con-
text, because the basic idea was simply to replace arbitrary chronolegical age cut-

confu.sion and controversy would probably have resulied had terms like functional
capacity, functional competence, or functional ability been used rather than Junc-

documented age-competence relationships are available in the scientific literature.

and folklore stereotypes are too unreliable to provide a rational basis for personnel
decisions,
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many problems, however, and there is considerable doubt that any general assess-
ment instrument will have much utility in actual employment situations, Among
the most important objections to this universal occupational competence ideal are
that job requirements differ so greatly from one job to-another that no single set
of measures would be relevant for more than a very small number of occupations,
and- that years or decades of experience performing a job may have led to the
acquisition of different modes of performance that are not reflected in abstract
job-independent measures.

Although some gerontological researchers seem to believe that a single index
of functional age might be possible and desirable (e.g., Shock, 1981), nearly all vo-
cational guidance counselors recognize that the great diversity of possible jobs re-
quires that many different skills and aptitudes be assessed to determine suitability
for various occupations. Actually, the necessity of obtaining measurements on g
variety of factors rather than attempting to derive a unitary index was pointed out
by Heron and Chown (1967), who advocated the development of functional. age
profiles. Birren (1969), Costa and McCrae (1980), and Salthouse (1982) have also
made similar arguments against the feasibility of a unitary index. Moreover, simply

easily predicted from abstract aptitude tests. The continued performance of specific
activities could lead to the preservation of abilities that would otherwise deterio-
rate, or might allow for the compensation of abilities that are declining with age
(e.g., Dirken, 1972; McFarland, 1943; Murrell and Griew, 1965; Welford, 1965).
In either case, the results of selection procedures will frequently not be useful for
assessing the performance of workers continuing on an old and familiar job.
Personnel decisions concerned with retention also differ fundamentally from
those dealing with selection because the opportunity to observe actual job perfor-
mance eliminates problems of low validity of predictor variables, and also allows
consideration of such difficult-to-test characteristics as motivation, perseverance,
responsiblity, and compatibility with colleagues. Furthermore, objective and ac-
curate performance appraisal is necessary for meaningful and legally defensible
(e.g., Walker and Lupton, 1978) personnel decisions, and the age of the individua}
being evaluated should therefore be as irrelevant as his o1 her sex, race, or ethnic
background. There may be some resistance to the implementation of such pre-
scribed performance appraisal systems, but a procedure of this type now seems to
be dictated both by legipreLdemand_concemﬁﬁeHhHighifoftheﬁn’dindual

expanding the number of different functional ages-to-be-—considered-alsofails to

worker

__solve the basic problems;-asrevealed-by the following discussion.

One example of a relatively sophisticated personne] selection instrument is
the General Aptitude Test Battery (GATB) and its companion set of Occupational
Aptitude Patterns (OAPs). The GATB consists of 12 subtests which aré combined
to provide scores on the following nine aptitudes: Intelligence, Verbal Aptitude,
Numerical Aptitude, Spatia] Aptitude, Form Perception, Clerical Perception, Motor
Coordination, Finger Dexterity, and Manual Dexterity. An individual’s profile
across the different aptitudes is then compared with configurations of aptitude
scores considered optimal for various families of occupations. Thirty-six major Oc-
cupational Aptitude Patterns have been identified, although the requirements of
nearly any specific job could be individually defined in terms of 2 particular config-
uration of the nine aptitude scores.

Several large-scale studies have been conducted analyzing the effects of age
on GATB performance (e.g., Droege, Crambert, and Henkin, 1963; Fozard and
Nuttall, 1971; Hirt, 1959; Stein, 1962), and all have reported that increased age is
associated with lower average performances on_most of the. aptitude. scales.- The
declines are not large with several aptitudes (e.g., Verbal Aptitude), but statistically
significant differences between 20 and 60 years of age have been found with each
aptitude in at least one major study, These results have, in turn, led to dramatic
age-related reductions in the number of occupations for which the individual is
qualified according to the match of aptitude profiles with Occupational Aptitude
Patterns. In fact; some estimates indicate that the average 60-year-old would be
suitable for less than half of the 36 occupational families,

Because older workers are prevalent, and usually performing satisfactorily,
in nearly all occupations in society, one shouid be somewhat skeptical about the
application of aptitude measures such as these to the assessment of experienced
older workers, While aptitude tests are frequently useful for purposes of selection,
they may be meaningless when evaluating the proficiency of individuals performing
a job they have held for some time. Over years or decades of experience a worker
might be expected to develop efficient modes of performance that could not be

A second problem associated with the use of occupational functional age to
predict work competence is that the introduction of age into the prediction situa-
tion appears to be an unnecessary, and largely irrelevant, complication. If the goal
is to predict how successfully an individual will perform in a specific job context,

variables of known validity. A variety of different decision rules can be used (o
relate predictor performance to personnel policies (e.g., hire the applicant with the
highest score among current applicants, hire anyone above the minimum score,
etc.), but in all cases it is the individual’s performance on the predictor variables

rather than his or her age that should be the most important determinant of the ,

applicant’s ability to handle the requirements of the job. To do as some functional
age advocates seem to imply and convert scores on the predictor variables io a
functional age index merely adds an extraneous complication because the function-
al age scale is not directly related to job performance,

Consider what would happen if an individual’s scores on-the-GATB-were o
be used 16 "dévelop a functional age profile. Norms are available describing the age
relationships for each aptitude scale, and thus it would be a simple matter to ex-
press the person’s score on each aptitude in terms of the age at which that score
was the mean value. In other words, a set of nine “ages” could be derived to repre-
sent the person’s functional level in each of the nine aptitudes. But where does
this leave us? The functional ages are themselves useless for the purpose of pre-
diction because all the validation with job performance was carried out with the
original aptitude scores. In order to retain the correspondence with likelihood of
occupational success, the functional age scores must be reconverted back to the
original aptitude values from which they were derived. Translation to functional age
in this case is, therefore, an unnecessary complication, confusing rather than clari-
fying the relationship between an individual’s actual job performance and his or her
scores on a set of predictor variables.

It may be argued that it is important to retain some temporal dimension in
the assessment of occupational proficiency in order to represent dynamic changes
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in competence.-While it is often desirable to be able to measure rates of change in
proficiency, it is questionable whether chronological age rather than job tenure or
career age is the more meaningful index. In many occupations the contribution of
on-the-job experience is-so. great that chronological age adds very little predictive
power, and in most others there is likely an interaction between amount of relevant
experience and chronological age. Without considerably more information, there-
fore, it is rather naive to think that progressive changes in proficiency on a job are
related in a simple fashion to chronological age.

In view of the preceding discussion, the prognosis for the occupational con-
cept of functional age is decidedly poor. Even if abstract measures could be devised
that had general applicability and were as valid. for experienced workers as for be-
ginning workers, there seems to be no gain by referring to functional age rather
than merely functional competence. Occupational functional age, therefore, appears
to have little relevance to the three “ires” of personnel managers—whom to hire,
should one fire, and.when to retire. The first concern is best addressed by aptitude
tests with known validity, and. the latter two decisions should always be based on
thorough and accurate performance appraisals.

It is true that knowledge-of-the-average-age -of-a-pool-of-applicants-may be—

helpfulfin*predicting*chewﬁmfwmng a criterion score on the
relevant predictor variables, but this information is no more useful at the individual
level than comparable information about the racial or ethnic composition of the
applicants. A fixed age for retirement has been convenient for purposes of social
policy, and the high costs of health-care plans and pensions in combination with
low potential return on the investment in training programs often bias decisions
against older workers, but these considerations should not be confused with issues
of competency. Furthermore, the failure to place an older individual into a suitable
occupation because of low aptitude scores does not mean that he or she is to be
abandoned, any more than would be the case for other “disadvantaged”’ members
of the population. Vocational counseling and training, skill-development programs,
and even job redesign are some of the alternatives that are often pursued after ini-
tial attempts at job placement are unsuccessful.

It is sometimes argued (e.g., Arvey and Mussio, 1973) that knowledge of a
job applicant’s age could be important if selection variables are found to have dif-

ferential validity for different age groups. While this possibility cannot be unequiv-- . .. -f.

ocally dismissed, there is little evidence of differential validity across age groups
at the current time, and some research has actually indicated that validity coeffi-
cients are virtually unchanged after adjusting for applicant age (e.g., Droege, Cram-
bert and Henkin, 1963). Moreover, even if such differential validity evidence were
available, one must be -careful in the evaluation of validity coefficients obtained
from subsets of* the population because restriction of the range of a variable (as
would be done by focusing only on low-performing individuals, for example) al-
most always attenuates the value of a correlation involving that variable. In other
words, if there is an age relationship with the predictor variables, it is likely that the
validity coefficients obtained from a single age group will be lower than that of the
entire population because of a testricted range of variation. This would lead to a
spuriously small validity coefficient based on the data from a subsample of the
larger population, even if the true validity remained the same.

There is one exception to the irrelevancy of age in occupational competency
decisions, namely in occupations in which a sudden incapacitation can endanger

lives. For example, airline pilots, air traffic controllers, bus drivers, and others in
commercial transportation and related fields must continuously maintain a high
level of performance in order to ensure passenger safety. In these types of occu-
pations an unexpected stroke or heart attack could prove disastrous, and thus all
possible precautions are taken to minimize the likelihood of such an occurrence,
Unfortunately, current medical procedures are still too-imprecise to make accurate
predictions about the immediate likelihood of a stroke or heart attack in a given
individual, and consequently there has been a teliance upon chronological age for
determining occupational suitability because of the probabilistic relationship be-
tween age and cerebrovascular accident or cardiovascular disease. Health-related
considerations are best viewed in the context of biomedical variables, however, and
it is to this topic that we now turn. '

BIOMEDICAL FUNCTIONAL AGE

A different tradition for functional age resza::cLhasxcncentratéd&n%h&geal of

§ attempting to m easufe—ra{&eﬁbiobgﬂhgmgﬂiereﬂefwhme’- o

termining the relative rates of aging of different organ systems within the individ-
ual. Phrases such as “He has the lungs of a 20-year-old” or “His arteries are those
of an 80-year-old” reflect the emphasis upon establishing separate age scales for the
functional capacity of different organs. The presumption is that some weighted
aggregate of the scaled age of each organ system would reflect the composite func-
tional age of the individual. This biomedical conception of functional age, therefore,
seems to be based upon the idea that because the deterioration of body parts is
correlated with increased age, the amount of deterioration can be scaled in years
of age. A major purpose of biomedical functional age is to predict a person’s time
until death, or in the words of Benjamin (1947), to develop for “. . . the individual
what our actuaries and biostatisticians have figured out so ingeniously for groups”
(p. 226). '

Actually, there appear to be at least three distinct criteria to which this type
of functional age might be applied, all relating to the individual’s biomedical status.
One criterion, certainly the least ambiguous, is the person’s remaining life span or

~“residual tongevity. Here the various measures are combined in order (o predict the

number of years until the individual can expect to die from natural (i.e., othér than
accident, homicide, or suicide) causes. A second criterion is the current health sta-
tus or vitality level relative to some population-defined optimum. Although it is not
clear how such an optimum level of physiological functioning could be defined,
deviations from that optimum level might provide a meaningful index of aging in
the living organism. The third criterion is the rate of biological change of the organ-
ism, measured against some previous level of performance. Because there is only a
finite amount of decremental change that any organism can tolerate, this criterion
is related to both the remaining life span and the relative health status criteria.

The recognized difficulties in establishing an appropriate criterion (e.g., Bir-
ren, 1969; Costa and McCrae, 1980; Damon, 1972; Dempster, 1972; Dirken, 1972;
Jalavisto, 1965; Jalavisto and Makkonen, 1963; Shock, 1981; Tobin, 1981) have
hampered investigation of biomedical functional age in the past. Indeed, one of
the earliest suggestions for the derivation of a biomedical functional age did not
even specify a criterion against which the index was to be validated, and instead




praposed relying -on clinical impressions of arbitrarily‘ sglected fagto_rg to obtain
the global index (Benjamin, 1947). Perhaps not surprisingly, this _1mt1a1 proposal
did not generate any serious research related to the concept of functloqal age.

The most popular approach for investigating biomedical fur!chonal age has
been to use a multiple-regression equation to predict chronological age on the
basis of measurement of a number of biomedical variables. A multidimensional
perspective. toward biomedical health status is generally' assumed,' although the
number of predicted ages can vary from one for each variable to a single aggregate
measure derived from all variables. Of course, the purpose of these analyses was
not really to predict the individual’s age, because it would obviously have bgen
much simpler to-ask the person directly about his or her age. ‘Instead,‘chronologwal
age appears to have been used as a surrogate for the true vanajole of interest—near-
ness to death, In other words, because older age is associated with a general increase
in vulnerability of the organism to a wide assortment of discases, years from blrt.h is
used as a convenient substitute for years until death, The predicted age den\{ed
from the regression -equation -then serves as rtherindividuall‘,s ,functionz.ﬂ”age, with
people having a predicted age greater than their chronological age conmdere@ func-
“tionally old, and people having a predicted age less than theirchronological age

:arlier. Some relevant research has been conducted, but the results are not yet
conclusive. One attempt, reported by Costa and McCrae (1980) themselves, ex-
amined the hypothesis that “the functionally older would age more rapidly, and
thus show greater changes . .. over 5-and 10-year periods” (p. 33). Little support
was found for this hypothesis since chronological age proved to be equivalent or su-
perior to the functional age measures for predicting change. However, it is not clear
why one should expect those who are functionally old to necessarily exhibit more
functional change over a given period than those who are functionally young, and

' thus this particular test of validity can be questioned on theoretical grounds.

An intuitively more reasonable approach has been pursued by Furukawa,
Inoue, Kajiya, Inada, Takasugi, Fukui, Takeda, and Abe (1975) and Webster and
Logie (1976), who reported-that their less healthy subjects (defined either by ele-
vated blood pressure or subjective evaluation) had higher predicted (functional)
ages than their healthy counterparts. These findings are therefore consistent with
the suggestion that the healthy groups had slower rates of aging. ‘However, true
validation (at least for time until death as'the criterion) will tequire Tepeated fica-
surements until all subjects have died, and then carrying out retrospective analyses

considered functionally young. . . '
Although plausible as an initial step in the investigation of'bmmedlcal fu{lc-
tional age, Costa and McCrae (1980) have pointed out several major pr‘oblems with
this approach, One problem concerns the assumption that *. .. the‘ dlfferen(;e be-
tween chronological age and functional age may be attributed to a d1fferenc§ in the
rate of aging” (Webster and Logie, 1976, 549). The difficulty here is that it is ex-
tremely unlikely that all of the variation around the mean of an age group is attri-
butable to different rates of aging. This is clearly an unreasonable assumption at
young ages, and its likelihood is only slightly greater at o'ld.er ages'because of the
confounding of aging rates with all other sources of individual fllffergnces (e.g.,
genetic background, nutrition and exercise habits, exposure to toxic environmental
conditions, etc.). A much more reasonable, although still not infallible, assessment
of functional aging rate might be possible by focusing on the amount of change
in performance across two or more time periods. In this manner the _absolqte level
of performance is factored out, and only the difference across various times of

measurement-is-important; ‘There is still no-assurance that-the-change observed-over - -

past time periods will be similar to that in future time periqu, but a longitudinal
approach of this type seems the best available at the current time. )
Costa and McCrae (1980) also mentioned the logical paradox .confr.ontmg
the multiple regression approach to the measurement of functi(?nal age in which the
multiple regression equation can be too good to be useful. nns oceurs becal'lse :che
goal of the regression procedure is to maximize the correlation with the criterion
variable, in this case chronological age; but if the correlation were perfect,. predlgted
age would be the same as chronological age and there would be no.thmg gained
from the regression procedure. The problem of ensuring that the varlgbles are re-
lated to aging but not simply a more complicated index of chronological age was
considered by Dirken (1972) and Jalavisto and Makkonen (1963), but has not yet
en satisfactorily resolved.
besn s:;other p)rloblem discussed by Costa and McCrae (1980) was that there
still has not been any convincing evidence that the measures invgstlgated tht}s far
are actually valid indicators of functional age by any of the criteria mentioned

of the relationship between assorted variables and the time until death. Some rele-

vant research has been reported (eg., Birren, 1965; Borken and Norris, 1980;
Jarvik and Falek, 1963; Tobin, 1981), but all either had very small samples or only
a few measures available for comparison. Large-scale longitudinal studies of this
type will be necessary to establish the predictive validity of biomedical functional
age measures, with remaining life span or rate of change as the criterion. The use of
relative health status as the criterion may not require longitudinal designs, but large-

 scale studies will still be necessary to provide the norms against which the indi.

vidual’s functional status can be compared.

Although there are definite problems with the notion of biomedical function-
al age, none seem irresolvable and the construct has enough potential value to war-
rant further investigation. One benefit of a valid measure of rate of aging is to
provide a more efficient method than longevity analyses to assess the impact of
environmental factors such as work conditions, chemical pellutants, nutritional
habits, etc. As it currently stands, most adverse influences are detected only by
noting an abnormally high death rate, and it would certainly be more humane if

~these' factors could be “identified beforé the death of the Televani population. An

initial step in this type of research might be to compare populations known to
differ in their age-specific mortality rates, under the assumption that the population
with the higher death rate has an accelerated set of aging processes (e.g., Jalavisto
and Makkonnen, 1963; Walthana-Kasetr and Spiers, 1973). The factors responsible
for the above-normal death rates may not be reflected in the biomedical functional
age measures, but such an approach appears to be more efficient than waiting until
large numbers of a thoroughly measured population have died.

A second advantage of valid measures of the rate of aging concerns the possi-
bility for intervention if detrimental factors can be detected before their influence
has resulted in the death of the organism. If it is determined that a group of indi-
viduals is aging at an accelerated rate, special action might be taken to remedy the
relevant conditions before it is too late for action. The possibility of intervention
to alter the rate of aging leads to the intriguing implication that steps taken to in-
crease life expectancy might add years to one’s life and actually make the patient
“grow younger” in a biomedical sense.

i
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Still ‘a third advantage of a biomedical functional age is potentially greater : ated with one another, while alternative correlational patterns would indicate the

clarification of age relationships in that groups of individuals might be identified 4 existence of more than one process of aging. The evidence on this issue is currently
who are ‘equivalent in a physiologicaily meaningful fashion. This could_have rele- " ambiguous, as some researchers have discoveregl only a single aging factor (eg.
vance in certain occupations, although as discussed in the preceding section, actual ¥ - Clark, 1960; Jalavisto,. 1965) while others have reported several factors with large
job competency should be the most important determinant of most occupational age weightings (e.g., Birren and Spieth, 1962; Heron and Chown, 1967). The vari.
decisions, Another useful application of biomedically equivalent cohorts woul‘d !)e i ous studies have employed many different dependent measures, however, and it s
in gerontological research. Much of the variability found across individuals within not yet clear whether they should truly be considered contradictory.
the same chronological age range might be reduced, and maturational trends more ; Another important, issue that could be addressed by means of this correla-
clearly revealed, if the subjects were known to be comparable in important bio- : tional approach concerns the nature of what ‘is assumed to be the primary aging
medical dimensions, factor. One of the few general processes that has been proposed as a possible funda-
In contrast to the situation with the occupational usage of functional age, the _ mental behavioral aging mechanism is the slowing of nearly all behavioral activities
prognosis for a biomedical functional age can be fairly optimistic. Only very prim_i- . with increased age (Birren, 1965, 1974; Salthouse, 1982, 1985), and Jalavisto has
tive research efforts have yet been pursued, and thus the empirical support for this Summarized the reasoning behind a correlational approach for the investigation of
conceptualization is still quite weak. There are also important problems t.halt must this hypothesis:
be resolved before further progress can be made, including that of determining the , _ 3 . '
specific criterion to be employed—remaining life span, relative health status,ror rate : The assumption that thgre Is a common process aff.'ectmg—_——speedfof"behavxor
of change in-health. Nevertheless, the potential benefits of an ac'cura'te'inde?( of 5 1m1?11es th;t all testfhwmcl‘l1 Tequire speed shguld bﬁ intercorrelated, However,
biomedical functional age are large enough that it is likely this issue will continue ; because they are 3 ﬁg:-_"pen‘dentrcrude correlatxox} coefficients are not
. P . R 77‘1nformatwe.40nef6uid, naturally, calculate the partial correlation coeffi-
— ~ toreceive the active attention of many researchers _— :

-ical age. and a variety of biological and behavioral variables is important if for no

77777 : cients with elimination of the age dimension, but the factorial approach is

probably more efficient. In factor analysis, intercorrelation. if genuine, would
manifest itself in a speed factor (Jalavisto, 1965, 3 55).

STRUCTURAL ORGANIZATION OF '

HUMAN FUNCTIONING Indeed, the evidence from four relatively large (ie., samples greater than. 100) fac.

tor analytic studies indicates that speeded variables are consistently included within

The third major category of use for functional age measures has been to determipe . the aging factor, apparently regardless of the composition of the other varidbles in

the interrelationship of biological and behavioral characteristics across the adult life 4 the analysis (e.g., Clark, 1960: Dirken, 1972; Heron and Chown, 1967, Jalavisto,

span. This emphasis has evolved in part as a by-product of the data obtained from £ 1965). Chown (1961) reported an additional factor analytic study which reveajed

the previous two categories of research. The availability of measures from an-aSS(')rt- ’ L that: ’

ment of variables on individuals of different age ranges has allowed the examination 8 ’ ‘ ] ) _

of patterns of correlations (i.e., structural organizations) and possible changes in the The speed tests formed their own unique factor in the young group, main-
P X s B 1 _ ) tained this to a lesser extent in the middle group, and were loaded most high-

orrelational pattern or organizational structure across ages. The fundamenta ques ¢ , C s

c P . ° her th . haracteristics that are age-related ¥ ly on the nonverbal intelligence factor in the old - group. Thus among old

tion from this perspective is whether the various chara : people, but not among the young, these speed tests became a measure of in-

are themselves interrelated.

tellectual capability and of the extent of thre” preservation of this function

Research directed at discovering functional relationships between chronolog- (Chown, 1961, 361).- -

other reason than to help establish the true nature of aging, Without an q prior d(?f- | Birren, Riegel, and Mortrison (1962) reached a very similar conclusion in a later
inition of the concomitants of aging, investigators are forced to defihe i? empir- X study of this type. A next step in the examination of this hypothesis might be to
ically by identifying the variables that exhibit a correlation with chronological age. systematically vary the nature of additional biomedical or psychological variables
That is, the essence of aging might be considered to be that assortment of. apthro- k2 and to determine the composition of the speed factor at different ages.

pbmetric, biological, behavioral, and perhaps even social variables that exhibit cori- 13 The advantage of this type of correlational approach to the investigation of
sistent correlations with chronological age across different historical periods an.d 1 theoretical issues is that unlike univariate approaches, data could be 6btained that
different physical and cultural environments, Moreover, only if a phenomenon is 1 are relevant to both causes and consequences of what is suspected to be a funda-
clearly described by determining the interrelationships of major variables can one mental aging mechanism. Causal factors could be inferred by examining the cluster
begin to explain it adequately. The goal of identifying the variab.les 'that are a func- of physiological varigbles found to be closely linked with indices of the suspected
tion of age is therefore important as an initial step in the investigation of any pro- }  fundamental mechanism. Higher-order processes that are influenced by the primary
cess of aging, i mechanism might be identified by determining the behavioral variables that are

Theoretical issues are also addressed by means of this correlational approach. . related to the fundamental mechanism Evidence such as this could not be con

For example, the distinction between one or many processes of aging mig_ht be i sidered conclusive, but it is a rich source of hypotheses about the nature of age
investigated by examinirig the correlation of change scores across different variables. . ' differences.

A single aging factor would be revealed if the assorted variables were highly correl-

An optimum procedure for determining the structural interrelationships of




ij

variables might consist of the following four steps: (1) assemble as many relevant
measures as possible (where relevance is determined by theory and domain of in-
terest); (2) determine the values of these measures for many individuals of a given
age; (3) identify the interrelationships or structural connections among variables;
and (4) repeat steps (2) and (3) at different ages. Chronological age will then
emerge as a dimension or continuum for examining possible changes in structural
relationships among variables. The interpretation of the relationships will likely be
dictated by theory~either one specified in advance of the data, or one inferred
from the pattern of results obtained. Evaluation of the adequacy of the theory is
based on the resulting degree of understanding of the mechanisms responsible for
dynamic changes in relationships among variables.

It is important to point out that while the structural conceptualization of
functional age has some aspects in common with the occupational and biomedical
functional - ages,. the interrelationship of age-related characteristics need not be
related to job performance or to residual life span. As an example, a discovery that
visual and auditory changes are correlated across the adult life span would be_in-
teresting from the structural perspective, but would ‘probably be irtelevant for the
prediction of either job performance or future life expectancy
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