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Trajectories of normal cognitive aging
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Abstract

Although sensitive detection of pathological cognitive aging requires accurate information about
the trajectory of normal cognitive aging, prior research has revealed inconsistent patterns of age-
cognition relations with cross-sectional and longitudinal comparisons. Age trends in four cognitive
domains were compared in over 5,000 adults with cross-sectional data, and in almost 1,600 adults
with three-occasion longitudinal data. Quasi-longitudinal comparisons, which are similar to cross-
sectional comparisons in that there is no prior test experience, and are similar to longitudinal
comparisons in that the participants are from the same birth cohorts, were also reported. The age
trends in quasi-longitudinal comparisons more closely resembled those in cross-sectional
comparisons than those in longitudinal comparisons, which suggests that, at least up until about
age 65, age-cognition relations in longitudinal comparisons are distorted by prior test experience.
Results from cross-sectional and quasi-longitudinal comparisons, which can be assumed to have
minimal test experience effects, imply that normal cognitive aging is characterized by nearly linear
declines from early adulthood in speed, and accelerating declines in memory and reasoning.
However, vocabulary knowledge increased until the decade of the 60°s in all three types of
comparisons.
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It is widely recognized that memory and other cognitive abilities deteriorate in pathological
conditions such as dementia, but less is known about the relations between age and
cognition in the absence of disease. This is unfortunate because accurate description of
normal aging is essential to provide a baseline against which abnormal aging can be
contrasted. That is, pathological functioning cannot be accurately defined in the absence of
information about normal functioning.

Characterization of non-pathological cognitive aging is important for at least three additional
reasons. First, precise specification of the trajectory of normal aging is valuable to evaluate
the plausibility of potential causes of the phenomenon. For example, interpretations
emphasizing the importance of a discrete event, such as menopause or retirement, on the
relations between age and cognitive functioning would be called into question if cognitive
performance was found to decline continuously from early adulthood. Second, identification
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of the earliest age of cognitive decline is important in establishing the optimal period for
interventions intended to minimize or prevent decline. To illustrate, interventions targeted at
older adults may not be very effective if a considerable amount of cognitive decline has
already occurred. And third, even if they are small relative to differences associated with
pathology, gradual changes that accumulate over a period of decades could have negative
effects on quality of life, and accurate description of those changes is an important first step
in their ultimate prevention.

Relations between age and cognitive functioning are commonly assessed with either cross-
sectional (between-person) or longitudinal (within-person) comparisons. Cross-sectional age
trends in measures of cognitive functioning are quite robust as nearly linear patterns of
decline have been reported at different periods in historical time (e.g., Foster & Taylor, 1920;
Jones & Conrad, 1933; Kaufman et al., 2016; Figure 2.6 in Salthouse, 2010a; Figure 1 in
Salthouse, 2016b), in samples of adults who presumably had high levels of motivation
because the tests were used for vocational selection (e.g., Fozard & Nuttall, 1971; Trembly
& O’Connor, 1966), and with different modes of data collection such as stimuli presented,
and/or responses recorded, via television (e.g., Broadbent & Gregory, 1965), internet (e.g.,
Hampshire et al., 2012; Hartshorne & Germine, 2015; Johnson et al., 2010; Logie & Maylor,
2009; Murre et al., 2013; Sternberg et al., 2013), telephone (e.g., Lachman et al., 2014), or in
the context of video games (e.g., Lee et al., 2012; Thompson et al., 2014).

However, because the comparisons are based on different people at each age, individuals of
varying ages may not be equivalent in all important respects. Moreover, even if the samples
of participants at different ages did not differ in any relevant characteristics other than age,
cross-sectional comparisons based on people of different ages only provide indirect
information about change. Direct measurement of change requires longitudinal comparisons
in which the same individuals are assessed at each age.

In contrast to the approximately linear age-cognition relations apparent in cross-sectional
comparisons, longitudinal comparisons often reveal increasing or stable relations between
age and cognition in young and middle-aged adults, followed by negative changes at older
ages (e.g., Bielak et al., 2012; Caselli et al., 2009; Ferrer et al., 2004; Finkel et al. 1998;
Giambra et al., 1995; Huppert & Whittington, 1993; Lamar et al., 2003; McArdle et al.,
2002; Mitchell et al., 2012; Parisi et al., 2011; Ronnlund & Nilsson, 2006; Ronnlund et al.,
2005; Schaie, 2013; Schaie & Hertzog, 1983; Singh-Manoux et al., 2012; van der Elst et al.,
2008; van Dijk et al., 2008; Zelinski & Burnight, 1997).

Two major factors, cohort differences and practice effects, have been postulated to contribute
to the discrepancy between cross-sectional and longitudinal age trends. The cohort
interpretation is based on the idea that people of different ages in cross-sectional
comparisons belong to different birth cohorts, and thus might have had different educational
and cultural experiences throughout their lives that could have influenced their level of
cognitive performance. Because longitudinal comparisons involve the same people (who are
thus from the same birth cohort) at different ages, they are not subject to this type of age-
cohort confound.
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The practice interpretation focuses on the fact that successive assessments in longitudinal
comparisons not only occur when the individual is older, but also when he or she has had
prior experience with the cognitive tests. This raises the possibility that at least some of the
longitudinal change in performance could be attributable to effects of test experience rather
than to effects related to aging or maturation. Because participants in cross-sectional studies
are only tested once, cross-sectional comparisons are not affected by this type of test
experience, or practice, effect.

Resolution of the discrepancy between the age-cognition relations in the two types of
comparisons therefore largely depends on whether cross-sectional comparisons are
misleading because of cohort differences, or whether longitudinal comparisons are
misleading because of practice effects. A research design originally introduced by Schaie
and colleagues (e.g., Schaie et al., 1973; Schaie & Strother, 1968) is particularly valuable in
this respect because it provides estimates of age-cognition relations among people of the
same birth cohort without a contamination of prior test experience. That is, in the quasi-
longitudinal method (which Schaie termed the independent-samples same-cohort method),
the differences in performance of different people from the same birth cohort who are tested
in different years, and hence at different ages, are used as an estimate of within-cohort
change without a confound of prior test experience. For example, one-half of a sample of
people born in 1960 could be tested in 2010 when they were 50 years old, and the other half
could be tested in 2020 when they were 60 years old. Because both groups are from the
same birth cohort (i.e., the 1960 birth year), and are only tested once, the difference in
performance between 50-year-olds in 2010 and 60-year-olds in 2020 can be postulated to
reflect effects of age without confounds associated with different birth cohorts or prior test
experience. The difference in these two groups can be compared with the cross-sectional
difference between 50-year-olds and 60-year-olds in either 2010 or 2020 in which the
difference reflects cohort differences in addition to age, and with the observed longitudinal
change in which the difference between the 2010 and 2020 assessments reflects test
experience effects in addition to effects of age. A finding that quasi-longitudinal age trends
resembled cross-sectional age trends would therefore imply that test experience effects were
more important determinants of age-cognition relations than cohort effects, whereas a
finding of similar age trends in quasi-longitudinal and longitudinal comparisons would
imply that cohort effects were more important than test experience effects.

Very few comparisons of cross-sectional, longitudinal, and quasi-longitudinal age-cognition
relations have been reported because of the need to collect data from relatively large samples
of adults of different ages at different periods of time. Some comparisons of this type were
reported by Schaie and colleagues (e.g., Schaie et al., 1973; Schaie & Strother, 1968), but
their interpretations of the results were challenged by later researchers (e.g., Horn &
Donaldson, 1976; Salthouse, 1991). Quasi-longitudinal comparisons were reported across
two occasions in subsets of the current sample of participants (Salthouse, 2013, 2014a), and
in analyses of multiple-occasion data from two other projects (Salthouse, 2016a).

The goal of the current project was to further investigate the trajectory of normal cognitive
aging by comparing age trends with quasi-longitudinal, as well as cross-sectional and
longitudinal, methods in the same moderately large sample of participants and with the same

Psychol Aging. Author manuscript; available in PMC 2020 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Salthouse

Method

Participants

Tests

Analyses

Page 4

combination of cognitive tests. The analyses in this report extend the earlier studies by
examining age relations across three longitudinal occasions spanning an average interval of
nearly six years, and providing numerical estimates of the age relations with cross-sectional,
longitudinal, and quasi-longitudinal data.

Community-residing adults were recruited by advertisements, flyers, and referrals from
other participants. Informed consent was obtained from all participants, and the project was
approved by the local Institutional Review Board. Data collection started in 2001, with new
participants recruited in subsequent years continuing through 2017. Longitudinal
assessments began in 2004, and continued with average intervals between occasions of about
3 years. Approximately 79% of the participants identified themselves as white, and 12% as
black, with the remainder classifying themselves as American Indian, Asian, or a mixture of
several ethnicities. Characteristics of the 5,098 participants with cross-sectional data, and of
the subset of 1,598 participants with three-occasion longitudinal data, are summarized in
Table 1. On average the participants reported themselves to be in very good to excellent
health, had completed over 15 years of education, and had above-average estimated 1Qs. The
average interval between the first and third occasion for the longitudinal participants was 5.9
years.

Selectivity of attrition in this project has been examined in several earlier articles (e.g.,
Salthouse, 2010b; 2014b), where it was reported that among older adults the returning
participants had higher levels of cognitive performance on the initial occasion than non-
returning participants, but if anything, this pattern was reversed among young adults.

Cognitive functioning was evaluated with scores on 13 tests, representing four cognitive
domains. (Tests of spatial visualization were also administered but results with those
measures are not reported here because they were very similar to the results with measures
of reasoning.) Episodic memory was assessed with a Paired Associates test (Salthouse et al.,
1996) and with two subtests of the Wechsler Memory Scale (Wechsler, 1997b), Logical
Memory and Word Recall. Reasoning was assessed with the Raven’s Progressive Matrices
(Raven, 1962), Letter Sets (Ekstrom et al., 1976), and Shipley Abstraction (Zachary, 1986)
tests. Perceptual speed was assessed with the Digit Symbol subtest (Wechsler, 1997a), and
the Letter Comparison and Pattern Comparison (Salthouse & Babcock, 1991) tests.
Vocabulary was assessed with four tests (i.e., the WAIS-I11 Vocabulary subtest [Wechsler,
1997a], the Woodcock-Johnson Picture Vocabulary subtest [Woodcock & Johnson, 1990],
and Synonym and Antonym Vocabulary tests [Salthouse, 1993]).

In order to maximize reliability and generalizability, and minimize idiosyncratic aspects of
single measures, the analyses were conducted on composite scores created by averaging the
z-scores from the three, or four for vocabulary, tests representing a given cognitive domain.
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All of the zscores were based on the means and standard deviations of the scores in the first
occasion completed by all participants. Coefficient alphas for the composite scores based on
the scores in relevant tests as items were .80 for memory, .85 for reasoning, .85 for speed,
and .91 for vocabulary.

Cross-sectional age relations were estimated by the coefficient for age in linear regression
analyses predicting the composite cognitive score. Longitudinal age relations were estimated
by the average of the linear slopes, computed separately for each participant, relating the
composite cognitive score to the intervals, in years, between the first and second, and
between the second and third, occasions. Quasi-longitudinal age relations were estimated by
the coefficient for test year in linear regression analyses predicting the composite cognitive
score, with birth year and estimated 1Q as covariates. Including birth year as a covariate had
the effect of conducting the analyses at the average birth year (or cohort), and controlling
estimated 1Q had the effect of minimizing possible selection differences associated with
participant recruitment in different test years (cf. Salthouse, 2013). Separate estimates were
derived with each method in participants grouped in successive 10-year age ranges. In order
to provide more stable estimates and increase statistical power, values were also reported for
two extreme age groups, age 25 to 45 and age 65 to 85.

The four panels of Figure 1 portray means of the cross-sectional data, the three-occasion
longitudinal data, and the quasi-longitudinal estimates over a time period equal to the
interval between the first and third longitudinal occasions. That is, the average longitudinal
interval between the first and third occasions was 5.9 years, and thus the quasi-longitudinal
estimates represent performance differences in adults from the same average birth year who
were tested for the first time an average of 5.9 years apart (see Salthouse, 2014a; 20164, for
more details).

Inspection of the figure reveals that there was a similar pattern with the memory and
reasoning measures of positive longitudinal and negative cross-sectional and quasi-
longitudinal age relations before about age 65, followed by negative values with each
method above that age. Decline was evident with the speed measures with each type of
comparison, and at all ages except the youngest. The age relations with vocabulary measures
were generally similar in each type of comparison, with a shift from increases at young ages
to stability or declines after about age 60. Nevertheless, it is noteworthy that the vocabulary
measures were higher among adults in their 70’s and 80’s than among those in their 20’s,
30’s, and 40’s.

Estimates of the age relations per year with the three methods are reported in Table 2. It can
be seen that the results were quite consistent with the patterns in the figure. Specifically, for
the memory and reasoning measures the longitudinal age relations were positive until the
decade of the 60’s after which they were negative, but both the cross-sectional and quasi-
longitudinal age relations were negative at all ages. The age relations were negative with
each method in all but the youngest ages for the speed measures, and were small and
inconsistent for the vocabulary measures.

Psychol Aging. Author manuscript; available in PMC 2020 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Salthouse Page 6
The patterns were more salient in the 25-to-45 and 65-t0-85 groups. That is, in the 25-to-45
age group there were similar negative age relations in the cross-sectional and quasi-
longitudinal comparisons, but either positive or stable age relations in the longitudinal
comparisons. In contrast, the age relations were negative with each type of comparison and
each cognitive domain in the 65-85 age group.

Discussion

Dramatically different age relations with cross-sectional and longitudinal comparisons have
contributed to uncertainty about the nature of normal cognitive aging, particularly in adults
under about 65 years of age. That is, increased age is associated with lower levels of
cognitive performance in cross-sectional comparisons, but is frequently associated with
higher levels of cognitive performance in longitudinal comparisons. The two data collection
methods differ with respect to the existence of one (longitudinal) or multiple (cross-
sectional) birth cohorts, and in the potential presence (longitudinal) or absence (cross-
sectional) of practice, or test experience, effects. The current study was motivated by the
assumption that quasi-longitudinal comparisons may be informative in identifying the most
important determinants of age-cognition relations. That is, quasi-longitudinal comparisons
differ from cross-sectional comparisons in that they involve participants from a single birth
cohort, and thus different age trends would be expected in quasi-longitudinal and cross-
sectional comparisons if cohort differences are important determinants of age-cognition
relations. However, unlike longitudinal comparisons, quasi-longitudinal comparisons do not
involve prior experience with the tests, and thus quasi-longitudinal and longitudinal
comparisons would be expected to have different age trends if test experience effects are
important determinants of age-cognition relations.

A major finding in the study was that quasi-longitudinal age trends in each cognitive domain
were much more similar to cross-sectional, than to longitudinal, age trends. These results
imply that the divergent patterns in the cross-sectional and longitudinal comparisons among
young and middle-aged adults in this study are primarily attributable to positive effects of
prior test experience in longitudinal comparisons, rather than to the existence of different
birth cohorts in cross-sectional comparisons.

The discrepancy between cross-sectional and longitudinal age-cognition relations was most
pronounced with memory and reasoning measures, with a smaller discrepancy evident with
speed and vocabulary measures. This variation across ability domains may be attributable to
the greater likelihood of the development of strategies acquired after experience with
memory and reasoning tests, compared to speed and vocabulary tests which may be
relatively unaffected by strategies.

The differences between cross-sectional and longitudinal age trends also varied with age, as
they were largest in adults under about 65 years of age, with similar age-cognition relations
with all three types of age comparisons among older adults. Other studies involving

participants across a wide age range have also reported a convergence of cross-sectional and
longitudinal trajectories in adults 65 years of age and older (e.g., Alder et al., 1990; Huppert
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& Whittington, 1993; Ronnlund et al., 2005; Schaie, 2005; Zelinski & Burnight, 1997; also
see figures in Salthouse, 2009; 2010b,c; 2011).

It is instructive to consider alternative approaches that could be used to identify age-
cognition trajectories. For example, one method of portraying age relations with longitudinal
data is with synthetic gradients in which the values from a second longitudinal occasion in
one age group are aligned with the values from an initial longitudinal occasion in the next
older age group (e.g., Ronnlund et al., 2005; Schaie, 2013). Although connecting values
from successive age groups has the advantage of portraying longitudinal data in a format
similar to cross-sectional data, this form of representation does not alter the longitudinal age
relations. In particular, this method does not distinguish determinants of within-person
change associated with age from those associated with prior test experience.

Various types of statistical models have been used to attempt to separate longitudinal change
into a component associated with age, and a component associated with prior test experience
(e.g., Ferrer et al., 2004; McArdle et al., 2002; Rabbitt et al., 2001; 2004). The models have
varied in the analytical methods, and in the form of the growth functions for different types
of influences. However, nearly all of the studies using these methods have reported positive
values for the estimates of experience effects, which implies that the age-cognition relations
were underestimated by the observed longitudinal changes. Apparently only one study
involving adults under about 65 years of age has compared the experience-partialled age
estimates derived from these models with the age estimates based on cross-sectional and
longitudinal comparisons. In that report, McArdle et al. (2002) found nearly identical values
of the age-cognition relations for the model-based experience-independent age estimate and
for the age estimate from the cross-sectional comparison, both of which were more negative
than the estimate from the longitudinal comparison.

Another approach that has been used to estimate test experience effects in longitudinal data
is based on the difference in performance between participants tested for the first time with
those of the same age tested for the second time. This twice-minus-once-tested difference
can then be subtracted from the observed longitudinal change to obtain an estimate of the
experience-independent component of longitudinal change. This method has been used in
several studies with participants across a wide age range, and in each cased the adjusted age
estimates were less positive than the age relations based on traditional longitudinal
comparisons (e.g., Ronnlund et al., 2005; Schaie, 2013). Salthouse (2010b) compared these
experience-controlled age-cognition estimates with age-cognition estimates from cross-
sectional and longitudinal comparisons in data from a subset of the participants from the
current study. Of particular interest were the results for adults between 19 and 53 years of
age, in which the experience-controlled estimates were much closer to the cross-sectional
estimates than to the longitudinal estimates.

This brief review indicates that a similar pattern of less positive longitudinal age relations
has been found with different methods of estimating, and controlling, test experience
influences. At least among adults younger than about 65 years of age, unadjusted
longitudinal comparisons often underestimate the negative relations between age and
measures of cognitive functioning.
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Several limitations of the study should be noted. For example, assessment of health status
was based on crude self reports, and it is possible that some of the participants were
experiencing various types of pathologies. Second, the longitudinal interval was relatively
short, and greater cohort influences, or smaller test experience influences, might have been
apparent with longer intervals. It is nevertheless important to note that a large discrepancy
between cross-sectional and longitudinal age trends was evident for young and middle-aged
adults in these data. Third, all of the analyses were conducted on composite scores from
group data, and it remains to be seen whether similar patterns would be evident in analyses
at the level of separate cognitive tests, or on data from individual participants. Fourth,
relatively little is known about possible distortions in the age-cognition relations derived
from cross-sectional, longitudinal, and quasi-longitudinal comparisons, and the results could
be misleading if systematic biases exist in one or more methods. And finally, only two
possible determinants of age differences were considered in this study, and other influences,
such as those associated with period effects or selective attrition, could also be contributing
to the discrepancy between cross-sectional and longitudinal age comparisons.

Despite these limitations, the study has a number of important strengths, such as moderately
large samples of participants with each type of data, and examination of a variety of different
cognitive measures. Furthermore, the quasi-longitudinal results reported here are consistent
with results from prior analyses on subsets of these data across two occasions (Salthouse,
2013; 2014b; 2016a), and with results of analyses of independent data from the Betula
Project and from the Seattle Longitudinal Study (Salthouse, 2016a).

To summarize, longitudinal comparisons are essential for assessing within-person change,
but results of analyses reported here and elsewhere indicate that they may be misleading as a
reflection of the trajectory of normal aging, particularly in adults under about 65 years of
age. Specifically, age-cognition relations with longitudinal comparisons can be distorted
because of positive effects associated with prior experience with the tests. Estimates from
cross-sectional and quasi-longitudinal comparisons are not confounded by across-occasion
test experience effects, and thus they may provide the best estimates of the trajectory of
normal cognitive aging. Both cross-sectional and quasi-longitudinal comparisons indicate
modest declines for memory and reasoning abilities until about age 65 when the decline
accelerates, and nearly linear declines in speed from the decade of the 30’s, with an increase
followed by modest decline after the 60’s for vocabulary. These patterns, and particularly the
early declines in cognitive functioning in presumably healthy adults, should be recognized
when attempting to distinguish abnormal or pathological cognitive declines from normal
cognitive aging.
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Participant characteristics by age decade in cross-sectional and 3-occasion longitudinal data

Table 1

Decade

20’s
30’s
40’s
50’s
60’s
70’s
80’s
All

20’s
30’s
40’s
50’s
60’s
70’s
80’s
All

N

915
510
792
1166
907
567
241
5098

124
121
298
454
382
183
36
1598

Age

231(3.2)
34.3(2.8)
45.0(2.9)
54.5 (2.8)
64.1(2.8)
742 (2.8)
83.0 (2.5)
50.6 (18.0)

23.0 (3.5)
34.9(3.0)
452 (2.9)
54.3 (2.9)
64.1(2.8)
74.0 (2.9)
82.8 (2.6)
54.0 (14.6)

Sex

58 (.49)
69 (.46)
71 (45)
71 (.46)
66 (.48)
58 (.49)
51 (50)
65 (.48)

62 (.49)
75 (.43)
70 (.46)
72 (.45)
67 (47)
59 (.49)
50 (51)
68 (.47)

Health

Educ

Cross Sectional

20(0.9) 14.6(2.1)
21(0.8) 15.7(2.9)
22(09) 152(2.7)
22(0.9) 15.7(2.6)
21(0.9) 16.3(2.8)
24(09) 15.9(2.9)
26(0.8) 16.1(3.1)
22(0.9) 15.6(2.7)
Longitudinal
20(0.9) 14.1(2.0)
2.3(0.8) 155 (2.4)
21(09) 154 (2.4)
2.1(09) 16.0(2.7)
21(0.9) 16,5 (2.6)
2.3(0.9) 16.3(2.9)
25(0.8) 16.6 (4.0)
22(0.9) 15.9(2.7)

MMSE

28.8 (1.7)
28.5 (1.8)
28.4 (1.9)
28.3 (2.0)
28.4 (1.9)
28.1(1.9)
27.2 (2.5)
28.4 (1.9)

28.5 (1.8)
28.2 (1.9)
285 (1.7)
28.6 (1.7)
28.7 (1.6)
28.6 (1.6)
27.8 (2.0)
28.6 (1.7)

Est. IQ

106.4 (12.5)
107.3 (15.2)
107.4 (15.6)
109.3 (15.2)
111.7 (13.5)
109.3 (13.5)
105.9 (13.8)
109.2 (14.3)

106.6 (13.1)
107.3 (17.4)
109.2 (15.2)
1125 (14.8)
113.8 (13.3)
113.3 (13.0)
111.1 (11.7)
1115 (14.5)

T1-T3Int.

NA
NA
NA
NA
NA
NA
NA
NA

6.0(2.2)
6.3(2.2)
6.4(2.2)
5.9 (L.9)
56 (L7)
56 (L7)
53(1.8)
5.9 (2.0)

Page 13

Note: Values in parentheses are standard deviations. Sex refers to proportion of females, health is a self-rating on a scale from 1 for excellent to 5
for poor, Educ is years of education, MMSE is score on the Mini Mental State Exam (Folstein et al., 1975), Est. 1Q is an estimate of 1Q based on
age-adjusted scores on three tests found to be highly related to Wechsler 1V full scale 1Q (Salthouse, 2014b), and T1-T3 Int. is the number of years
between the first and third longitudinal occasion. NA indicates that the estimate is not applicable
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Table 2

Page 14

Age relations, in standard deviation units per year, for longitudinal, cross-sectional, and quasi-longitudinal
comparisons by cognitive ability domain and age decade

Age Group
Memory

20’s

30’s

40’s

50’s

60’s

70’s

80’s

25-45

65-85
Speed

20’s

30’s

40’s

50’s

60’s

25-45
65-85

Reasoning

80’s
25-45
65-85

Vocabulary

Longitudinal

.046
.018

*

021
016™
-.003
-.045"
-.080"

"

.026

-.034%

*

046
-.011
-.005
-.008
-.010

-.030"

*

-.053
-.000

*

-.024

*

.054
.021

.019
.008
.002

-.015

-.041

.028%
-.014

.048

.014
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Cross-Sectional

-.004
-023
-.001
-.002
-.0277"
-.035"
-.062"
-018"

-.0457"

002
-.046"
-.021
-017
-.035"
-.039"
-.047%
-.028"

-.0477"

-.009

-.046"
.008
-.007

-.038"

*

-.062

*

-.056

*

-.025

*

-.049

.030
-.024

Quasi-Longitudinal

-021
-.016
-.028

-033"

-.042"

-.058"

-.097"

-027"

-073%

-017
-.037"
-037%
-032%
-.040"
-.030

-.048

-042”

-.047%

-019"
-.009
-017

-025*
-019"
-.025"
-.003
-012"

-.025"

.008

.000
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Age Group Longitudinal ~ Cross-Sectional ~ Quasi-Longitudinal
40°s 011" 038~ -.010
50’s .002 .024 -.017
60’s -.006 -.010 -.018
70's -.026" -.014 -.009
80’s -.039 -.012 .002
25-45 020" .002 -.003
65-85 -020" -o11” -.012
*p<.01
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