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Introduction

The purpose of this article is to present the value of using quantitative genetic ap-
proachesto understanding individual differencesand ethnic diversity inaging. There
arethree major pointsto be discussed: 1) the difference between race and ethnicity, 2)
inter-versus intra-group differences, and 3) the contribution of quantitative genetics
methods to understanding individual variation within ethnic groups and differences
and similarities between ethnic groups. This paper a so includes a discussion of sev-
eral twin studies of older African Americans.

Therapid increase in elderly across a variety of countries and cultures demands that
scientists appreciate and acknowledge similarities and differences in adulthood and
aging in agreater world context. Similarities across cultures provide support for the
universal nature of aging that is proposed in theories of aging. Differencesin aging
among ethnic groups provides support for the existence of fluid and mutable dimen-
sions. Understanding differences between ethnic groups allows scientists to identify
conditions that reduce the quality of life across groups and diminish practitioners
ability to provide care necessary to optimize the later years of life for the world's

aging populace.

It is important to note that the concept of ethnicity is not synonymous with race.
Ethnicity involves ways of being, norms, mores, beliefs, and rituals. Ethnicity, in
part, represents a behavioral dimension of aging. Conversely, race is a biological
featurethat typically isdescribed in relation to physical descriptors such as skin color
or facial features. In many of the past discussions concerning race, heterogeneity
within race that arises from cultural influences has not been addressed. For example,
the Hispanic race might include, Mexican Americans, Latin Americans, and Puerto
Ricans, al of whom reflect varying historical ethnicity and levels of assimilation into
the United States. Whileinherently theseindividual groups are different, by collaps-
ing the groups under one ethnic umbrella and then comparing them to whites, impor-
tant attributes within each group are lost. These distinctions are important for inter-
preting individual differences within and across ethnic groups. Thus, race in many
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waysistoo simplistic aproxy for understanding individual differencesin aging among
people of similar race but different ethnic backgrounds.

The second issue is the importance of intra-group studies and their relation to inter-
group comparisons. Intra-group individual variability represents an important do-
main for gerontological research on ethnic diversity. Understanding ethnicity and
aging from an individual differences perspective requires one to appreciate and un-
derstand intra-group differences. Ethnic groups vary in their beliefs, traditions, and
perceptions of aging. In addition, the amount of variability observed within aculture
differs from ethnic group to ethnic group. For example, Jackson (1985) notes that
there is greater variability within aged African-Americans as a group than found in
comparisons between Caucasian and African-Americans. This observation is likely
true for various ethnic groups within the United States and across the globe.

Between-group differences observed across aged ethnic groups have arguably not
been adequately modeled statistically. One reason for the lack of adequate statistical
models is that for many conceptual approaches and variables of interest, the within
group sources of individual variance in aging are not the same as the between-group
sources of variance (for a discussion see, Whitfield & Baker-Thomas, 1999).

The challengeto scientistsis how to maintain an appreciation for individual variation
that characterizes aging within various ethnic groups while keeping theimportance of
across-group understandings of the aging process. One useful approach to under-
standing individual differencesis quantitative genetics.

Quantitative geneticsisthe study of theinheritance of differencesbetweenindividuals
that are measured in degree (quantitative) rather than in kind (qualitative) (Falconer,
1981). Thegoa of quantitative geneticsisthe separation of the origins of individual
differencesinto descriptive components of variance. Working under the theory of the
rel ationships between family members (parent-child, siblings, or twins), expectations
of genetic and environmental similarity are established. These expectations are used
to calculate the proportions of individual variability that arise from genetic and envi-
ronmental influences that impact atrait. The decomposition of genetic and environ-
mental influencesis an important initial step toward understanding individual differ-
ences in the aging process (Plomin & McClearn, 1990b; Whitfield, 1994).

Quantitative genetic approach divides individual variation into genetic, shared envi-
ronmental, and non-shared environmental components of variance. Genetic varia-
tion, for purposesof thisarticle, isthe sum of the additive effectsfrom genesinfluenc-
ing abehavioral or biological trait. The underlying premise of the genetic component
is that multiple genes (polygenic) or genes having multiple effects (pleiotropy) (see
Plomin, Defries, & McClearn, 1990a) work in an additive manner to influence a be-
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havioral trait. It should be noted that genes can aso act in a nonadditive manner
wherein allelesinteract at asinglelocus (i.e., dominance) or multipleloci (i.e., epista-
sis) (for more see, Plomin et a., 1990a; Falconer, 1981). In some age-associated
diseases, such as familial Alzheimer’s disease and Huntington’s Chorea, dominant,
single genes have been found to be responsible for these diseases. Single dominant
genesaretypically not the case for most aging phenomena. Dominanceisreflectedin
intra-pair correlations when members of monozygotic twin pairs are more than twice
assimilar asdizygotic twin pairs.

Environmental effects are partitioned into those that are common (shared) or unique
(non-shared) (seePlominet a., 1990a). Shared environmental variation isthe pheno-
typic variation due to subjects living in the same family, thus sharing the same envi-
ronment. Non-shared environmental variation is the component of phenotypic vari-
ance that can be attributed to the environmental factors, not shared by family mem-
bers, making individuals in the same family different from one another. Plomin and
Daniels(1987) provide an excellent illustration of theimportance of non-shared envi-
ronmental variance on numerous dimensions of behavior such as personality. Inaddi-
tion, measurement error isincluded in the non-shared environmental component.

Currently, there are several quantitative genetic studies of adulthood and aging (gero-
genetic) in this country as well as in Sweden, Denmark, Australia, Russia, and in
various parts of Europe. What can these studies contribute to our understanding of
ethnicity, individual differences, and aging? Gero-genetic methodology represents a
“natural study” for examining how different ethnic groups produce both distinctive
and common phenomena in the process of aging and the etiology of those phenom-
ena. These methods represent a natural study because there are few phenotypes for
which we can alter the actual genesthat may beinvolved in genetic variation. How-
ever, we can study populationsthat have different environmental conditionsto exam-
ine the influence of ethnicity on individual differencesin various biobehavioral con-
structs of aging. These environmental influences involve more than simply socio-
demographic factors such as marital status, occupation, or education. These factors
would also include contextual influences such as neighborhood or national region
(e.g., north vs. south), and social policies (e.g., segregation).

The cultural groupsinvolved in the af orementioned gero-genetic studies possess dis-
tinctive attributes by virtue of their language, life-style, socioeconomic status, and
historical experiences. These factors produce differencesin environmental variance
across ethnic groups. The difference in environmental variance can be evident in
both within family and extrinsic or non-shared environmental factors.

Therelative influence that environmental factors have on aged individuals within an
ethnic group must al so be considered within alife-span devel opment framework. For
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example, a general finding is that as we grow older, genetic factors become very
important in individual variation. This finding does not (necessarily) mean that ge-
netic variation increases with age. 1t may be more the point that environmental influ-
ences have less effect on the trait of interest as individuals age. For example, gero-
genetic studies of cognition have found greater proportions of genetic variance com-
pared to studies of younger adultsand children (McGue & Bouchard, 1994; Pederson,
et a., 1992). Inlater life, individuals have experienced most of the typical environ-
mental contributors such as education and perhaps parental socioeconomic statusthat
contribute to variability in cognitive functioning. With some of the most powerful
environmental factors perhaps behind older individuals, genetic factorsin later life
can then evince more influence in individual differences. Thisisnot to say that the
aged cognitive systemisnot flexible or enhanced by environmental interventions, but
ina“natural condition” (without intervention), thislife-span change in the sources of
individual variability appearsto occur for cognitive functioning.

To grasp the significance of understanding similarities and differences between aging
ethnic groups, is it important that this methodology be capable of comparing esti-
mates of genetic and environmental influences between ethnic groups? What inter-
pretation about aging could be drawn from differences in the genetic and environ-
mental estimates between different ethnic groups? One plausible inference is that
sociocultural influences drive differences in estimates of environmental and genetic
influences between ethnic groups (Whitfield & Miles, 1995). Quantitative genetic
assumptions are based on estimating 100% of the variance across individuals. The
estimates of genetic or environmental influence are dependent upon the role each of
these forces play in the individual variation observed. These authors propose that
environmental variability is responsible for most of the differences in genetic and
environmental estimates of individual differencesthat would arise from gero-genetic
studiesof individual sfrom different ethnic groups. Thus, theindividual variation due
to genetic factorswithin ethnic designationsis assumed to berelatively similar across
any ethnic groups. Thisis not to say that there are not alelic differences between
ethnic groups. However, the identification of alelic differences between groups for
complex phenotypes would require large sample sizes to obtain significant differ-
ences.

A statistical example of thisapproach to study the environmental contribution to group
differencesispresentedin an article by Carmichael and McGue (1995), who reported
a cross-sectional study of body massindex (BMI) in asample of adult twins. Using
twins from 18-81 years of age and creating three age groups, they examined whether
therelativeinfluence of genetic and environmental factorson BMI, height, and weight
differed acrossthelife-span. They found that genetic variance remained stable while
non-shared environmental variance increased with age. This scenario resulted in
decreasesin heritability with age for each of the measures being driven by increases
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inextrinsicidiosyncratic influences. Whilethisstudy did not compare ethnic groups,
it does demonstrate how this approach could provide important insightsinto similari-
ties and differences in sources of individual variation across groups.

An example of how environmental differences might produce ethnic differencesin a
phenotypeisprovided by Whitfield, Grant, Ravich-Scherbo, Marutina, and I batoullina
(1999). They compared data from Russian twins to results from Swedish twins on
forced expiratory flow. Forced expiratory flow isauseful predictor of remaining life
in older adults (e.g., Burrows, 1990; Tager, Segal, Speizer, & Weiss, 1988). In both
samples, the affects of age, gender, height, and smoking were partialled out of FEV,
and quantitative genetic analyses were conducted.

The results indicated that there were differences between the Swedish and Russian
studiesin the relative contribution of genetic and environmental factorsto FEV. The
proportion of variance on FEV that was attributable to genetic factors was 57% for
the Swedish subjects compared to 28% for the Russian subjects. In addition, shared
environmental influences were not important in the Swedish sample but accounted
for nearly half of the variance in the Russian sample. This example highlights the
possible differences between ethnic groups that may arise in cross-cultural quantita-
tive genetic studies.

Twin Sudies of African Americans

Toni Milesand her colleagues have conducted the Black Elderly Twin Study (BETS)
(Miles, Ferner, Goldberg, & Meyer, 1994). The BETS was designed to gain a better
understanding of the genetic contribution to physical frailty among older African
American and Caucasian populations using both epidemiologic and quantitative ge-
netics methods. The BETS used date of birth, race, and characteristics of the health
insurance claim number (HIC) from Medicare records to identify potential pairs for
study. Separate strategieswere devel oped for finding potential male and female pairs.
The BETS project’s most important contributions to date have been establishing the
feasibility of an algorithm to identify anational cohort of older African American and
Caucasian twins from the Medicare enrollment files (Goldberg, et al., 1997) and the
identification of genetic and environmental influenceson physica frailty (Miles, 1997).

Another registry of twins that contains African-Americans is the Vietnam Veterans
twin registry (Eisen, True, Goldberg, Henderson, & Robinette, 1987). Thisregistry is
an excellent source for a quantitative genetic study of adult African-Americans, al-
though it has the limiting characteristics that it consists only of men and thetwinsin
this sample are young on average compared to most gerontological studies.

One of the most recent African American twin studiesisthe CarolinaAfrican Ameri-
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can Twins Study of Aging (CAATSA). CAATSA isdesigned to examine health and
psychosocial factorsin older adult African American twins between 50 and 85 years
of age. Thevariablesinclude measures associated with chronicillness (hypertension,
cardiovascular disease, arthritis), health behaviors, personality, stress, and memory.

The study design is a classical twin design extended to include siblings and single-
tons so the impact of familial dynamics and shared environmental influences might
be better estimated. Thelocation for this study was derived in part from the estimates
from BETS that indicated that North Carolina had one of the highest estimates of
African American twin pairsover 65 years of age. Using birth recordsfrom 19 coun-
tiesin North Carolina with high concentrations of African American births between
1913 and 1950, we have devel oped aregistry with the names of over 6200 twin pairs.
We locate twins using information from web based white pages, a credit bureau, and
voter registration records. With three counties remaining to be searched, we have
over 1300 names of twins.

An example of a possible extension of quantitative genetic research could be the
study of alcohol use in African-Americans by employing a classical twin study. An
advantage of using twins over siblings or other pairs of relativesisthat comparisons
are made between genetically related individual sthat have experienced developmen-
tal eventsduring similar time periods. However, giventherelatively low rate of births
that are twins (although thisis higher in African-Americans than other ethnic groups
in the United States) (Segal, 1990), atwin study of African-Americans might require
adatacollection site that is densely populated with African Africans such asdonein
CAATSA or using a national population based sample such asin the BETS.

Summary

As we learn more about aging in this country and in others, there are distinctive
cultural influences that need to be considered in the study of mgjority and minority
populations. Of equal importanceisappreciating individual differencesamong these
groups and considering conceptual and methodological approachesthat highlight the
variation that exists among these groups of aging people.

Accounting for the individual variation and appreciating the cultural influences that
contribute to differences provides a better understanding of why people experience
aging differently within and across ethnic groups. While this approach can provide
useful initial insightsinto aging, prospective studies should combine other individual
differences approaches so that specific mechanismsinvolved in non-shared environ-
mental variance can be identified. Advancesin conceptual and methodological ap-
proaches can be gained from merging different research strategies. The bridging of
such strategies will better inform us how genetic and environmental interventions
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can contribute to enhancing the lives of aged individuals.
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