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Proxn‘imal and Distal Levels of Explanation

|
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Georgia Institute of Technology

In this reply|to Collins’ (1994) commentary, I sugges\t that thé differences be-
tween our two positions are more apparent than real.‘The principal difference
seems to be thﬁt I (Salthouse, 1994) was emphasizing a lrlroximal l;efvel of analysis,
whereas Collins (1994) emphasized a distal level of analysis. 1 argue that both
levels of analy‘sis are useful and necessary in developmental research. © 1994
Academic Press, InL. i '

methods that might be used to determine the number of distinct factors

contributing to jage-related differences in cogni‘tive functioning. In her
commentary, Collins (1994) cautioned against the} use of the term cause in
the context of cross-sectional data and questioned the meaning of age as
a predictive variable in developmental research. In afddition, she ex-
pressed concern about only considering linear age-related effects in the
analyses. How ‘ver, because procedures exist for examining nonlinear
effects, and because several reports have revealed that they are generally
small comparedJ‘to linear effects (McArdle & Prescott, 1992; Salthouse,
1993, in press), this latter issue appears to be of lflsser importance and will
not be addresseh in this reply. l
I will begin by noting that there are many points on w hich Collins and
Tare in agreemént. For example, we both agree that if relevant informa-
tion is available| at the time of assessment, then‘longitu;dinal designs are
much superior to cross-sectional designs for the] identification of factors
responsible for changes in cognitive abilities. V\J/e also :agree that age is
confounded with many other variables in cros§-sectior‘1‘al (and I would
add, also in longitudinal) research, and that age-related irjlﬂuences need to
be unpacked or|disaggregated in order to be me aningful. I also suspect
that neither of us would dispute the assertion that age is merely a dimen-
sion along which relevant factors operate and is not a‘ lcause in and of
itself. i
The disparities in our positions primarily seem to reﬂgLfct differences in
level of analysis. The Salthouse (1994) article was largely focused at a
proximal level, whereas Collins (1994) appears to emphiésize a distal fo-
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cus. My majmj‘point in this reply is that both levels of analysis are useful
and necessary for progress in developmental research.

The distal level of analysis attempts to identify factors from earlier
periods in one’s life that are responsible for the current level of perfor-
mance. In codtrast, a proximal level of analysis is concerned with char-
acteristics at the time of assessment that are associate@ with (i.e., neces-
sary and sufﬁc:ient for) the current level of performance. (See Salthouse,
1991, for further discussion of this distinction in the context of adult
developmental research.) f 5

The distal leik/el of analysis is valuable for unpacking }what happens over
time and for identifying what may have contributed to the observed age-
related differehces. The relevant factors could be re}lated to nutrition,
cumulative exposure to environmental toxins, cultural or educational ex-
periences, etci. A very broad constellation of exogeneous time-related
factors have the potential to influence behavior, and only some of those
are typically subsumed within the concept of a cohort.i The distal level of
analysis is therefore essential to achieve an accurate s:peciﬁcation of the
true independént variable in developmental research. |

However, distal influences do not operate ‘directlly, but instead are
mediated thron}Jgh proximal factors. That is, dis‘tal fact(j)rs alter something
that in turn is tesponsible for performance at the time of assessment. The
proximal medﬂators could be neurophysiologicq‘l, suchi as a change in the
quantity of particular transmitters or in the functioning of specific ana-
tomical structl‘lres, behavioral, such as an altefation iin the efficiency or
capacity of a ﬂrocessing component or structuré, or chiological, such as
a shift in the roles and responsibilities allocated to people of different
ages. In all of these cases, it is meaningful to refer|to the concurrent
factors as pot‘cntial causes because they could be both necessary and
sufficient for the observed level of performance. ¥

Consider the phenomenon of slow running performance in a particular
individual. Detailed analyses might reveal that the only physiological dif-

ference betwe(‘an this individual and faster indix:{uals is in the strength of

his leg muscle‘s. In this specific situation, therefore, lEg muscle strength
might be viewed as a proximal (i.e., simultaneous) cau?se of the observed
level of running performance, particularly if interventions to alter muscle
strength were|found to result in faster running speedi. Although muscle
strength could be viewed merely as a dimension of “the running speed
phenomenon, |it is important to note that muscle stpength is assessed
independently|of running speed. Furthermore, localiz?ltion of the source
of the phenomenon in this manner serves to facilitate research concerned
with distal interpretations by allowing researchers to|focus on determi-
nants of what|is likely to be the critical proximal catise rather than on

irrelevant proximal features such as foot size and arrﬁllength.
!




446 TIMOTHY A. SALTHOUSE

This example reveals that an important goal of a proximal level of
analysis is to unpack the dependent variable and to provide the most
parsimonious description of what needs to be explained. That is, an an-
alytical approach is adopted in order to characterize as precisely as pos-
sible what there is about the current level of functioning that is respon-
sible for the observed level of performance.

As noted above, if the proximal focus is successful at reducing the
number of to-be-explained phenomena, then the existence of a clearer
description of what ultimately needs to be explained should facilitate the
identification of relevant distal factors. For example, if research reveals
that only three-or four factors are sufficient 10 account for a large per-
centage of age-related variance in 100 or more distinct cognitive variables,
then the task for other levels of explanation should be considerably eas-
ier.

The Salthouse (1994) article was oriented toward this proximal level of
analysis in that it was concerned with the question of how many distinct
proximal causes (i.e., characteristics of processing at the time of assess-
ment) are involved in the age-related differences in cognitive functioning.
It is quite true that from a certain perspective the outcome of proximal
analyses can be considered to yield mere description, or a specification of
concurrent correlates, of the phenomenon (see Salthouse, 1991). It is also
true that proximal causes should eventually function as endogeneous (de-
pendent) variables :with distal causes serving as exogencous (indepen-
dent) variables. Nevertheless, analyses at the proximal level serve a valu-
able role in developmental research by providing an accurate and parsi-
monious specification of the dependent variable. Neither proximal nor
distal levels of analysis should therefore be neglected in developmental
research.
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