Social Support: A Genetic-Epidemiologic Analysis
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O bjective: Social support is a widely used construct in the fields of mental health, sociology,
and medicine and has typically been conceptualized as an environmental factor that influences
the risk for dysfunction and disease. In this study a longitudinal twin design was used to clarify
the etiology of social support. Method: A 16-item social support inventory was administered
at personal interview to a population-based sample of female twins twice, approximately 5
years apart. A twin measurement model—w hich permits an estimation of the etiologic role of
genetic and environmental factors correcting for errors of measurement or short-term temporal
fluctuations—was applied to these data. Results: Six factors, which were moderately stable
over time, were found: relative problems, friend problems, relative support, confidants, friend
support, and social integration. The best-fitting twin measurement models indicated that ge-
netic factors were of substantial etiologic significance for all six social support scales. Herita-
bilities of the stable component of social support ranged from 43% to 75% . Familial-environ-
mental factors contributed to twin resemblance only for relative problems and relative support.
No evidence was found for significant biases in the twin method. Conclusions: M easures of
social support are moderately stable over time. When short-term fluctuations are corrected
for, heritable factors are of substantial etiologic importance for social support as measured at
personal interview. Treating social support solely as an environmental measure is probably
incorrect. Through genetically influenced traits such as temperament, individuals play a sub-
stantial role in creating their own social environments.

(Am J Psychiatry 1997; 154:1398-1404)

ocial support has been a widely used concept in the
field of mental health, as well as in medicine and
the social sciences more broadly (1). The quality of so-
cial relationships predicts general health and mortality
(2), psychiatric symptoms (3, 4), and the emotional ad-
justment to stress (3).
In these wide-ranging studies, social support has typi-
cally been conceptualized as an environmental vari-
able—an individual’s social support deriving from the
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caring and sustenance provided by the social environ-
ment. Four lines of evidence suggest that this unidirec-
tional model—in which the social environment im-
pinges on the individual but not vice versa—may be
unrealistic.

First, levels of perceived social support are signifi-
cantly correlated with personality, positively with ex-
traversion and negatively with neuroticism (3, 5-7).
Second, the quality of social support is moderately sta-
ble over time (6), so that social support can be concep-
tualized “as an individual difference variable as well as
an environmental provision” (6). Third, positive social
interactions emerge in part as a result of the active effort
of individuals to develop and sustain reciprocally sup-
portive relationships (8). Fourth, two prior twin studies
(4, 9), both using questionnaire measures, suggested
that genetic factors influence aspects of social support.

In this article I report on the use of a longitudinal twin
design to further clarify the etiology of social support.
Three methodologic features are noteworthy. First, so-
cial support was assessed at personal interview on two
occasions. Second, multiple dimensions of social sup-
port were measured. Third, the “twin measurement
model” used permits estimates of the etiologic impor-
tance of genetic and environmental factors correcting
for the effect of measurement error. That is, this model
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TABLE 1. Factor Loadings for Six Factors Identified From Items in a Social Interaction Scale? for a Population-Based Sample of Female Twins

(N=2,163)

KENNETH S. KENDLER

Factor Loading

Relative Friend Relative Friend Social
Summary of Item Problems Problems Support Confidants Support Integration
Contact with friends -0.03 0.21 0.02 0.03 0.25 0.59°
Number of friends® -0.10 0.11 -0.03 0.20 -0.08 0.57°
Friends care about you 0.01 -0.09 0.07 0.06 0.79° 0.12
Friends make too many demands 0.11 0.72° -0.03 -0.05 -0.12 0.18
Friends criticize you 0.24 0.71° 0.01 0.02 0.02 -0.01
Friends express interest 0.04 -0.07 0.11 0.07 0.81° 0.01
Friends create tension 0.17 0.75° 0.02 0.01 -0.07 0.06
Contact with relatives 0.33 -0.27 0.64° -0.05 —0.18 0.21
Relatives care about you -0.30 0.08 0.78° 0.09 0.14 0.06
Relatives make too many demands 0.80° 0.17 -0.02 -0.01 -0.03 0.01
Relatives criticize you 0.79° 0.21 -0.13 -0.01 0.05 -0.05
Relatives express an interest -0.24 0.07 0.78° 0.07 0.23 -0.05
Relatives create tension 0.78° 0.18 -0.17 0.03 0.04 -0.02
Meetings of clubs and organizations 0.07 —0.06 0.02 -0.04 0.04 0.73°
Have a confidant 0.02 -0.01 0.01 0.88° 0.05 -0.01
Number of confidants® 0.00 -0.01 0.10 0.86° 0.08 0.18

4Scale developed at the Institute for Social Research (13).
bFactor loading >0.55.
‘Log transformed.

permits an examination of the role of genes and envi-
ronment in the etiology of the stable, reliable compo-
nent of social support.

METHOD

The data come from a study of genetic and environmental risk fac-
tors for common psychiatric disorders in Caucasian female same-sex
twin pairs from the Virginia Twin Registry (10)—a population-based
register formed from a systematic review of all birth certificates in the
Commonwealth of Virginia. Twins were eligible to participate if they
were born during 1934-1971 and both members had previously re-
sponded to a mailed questionnaire, to which the individual response
rate was [64% . In the first interview, 92% of the eligible individuals
were assessed (N=2,163), 90% face to face, the rest by telephone.
Zygosity was determined blindly by standard questions (11), photo-
graphs, and when necessary, DNA (10, 12).

We have completed two additional waves of telephone interviews
with 2,001 (93%) and 1,898 (88% ) of the original sample, respec-
tively. The mean number of months between the first and third inter-
views was 61.3 (SD=5.1). In the third interview, we assessed both
members of 854 pairs, 497 of which were monozygotic, 354 of which
were dizygotic, and three of which had unknown zygosity. The mean
age of the participating twins in the third wave of interviews was 34.6
years (SD=7.5), and the ages ranged from 22 to 59. In each case the
interviewer was blind to information about the co-twin. Written in-
formed consent was obtained before the face-to-face interviews, and
oral assent was obtained before the telephone interviews.

Measure

We assessed the dimensions of social support by using a 16-item
social interaction scale previously developed and used at the Institute
for Social Research (13). Abbreviated versions of these items are seen
in table 1. The full text for two of the items was as follows:

1. One of the things we’d like to know is how people spend their
time. First, how often do you have contact with your friends—either
see them, talk to them on the phone, or write letters? Would you say
more than once a week, once a week, a few times a month, once a
month, less than once a month, or never?

2. When you are in contact with these friends, how often do they
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make you feel that they care about you? Would you say often, some-
times, rarely, or never?

The same items were administered during the first and third waves
of personal interviews. The working definitions of “friend” and “con-
fidant” were, respectively, “someone with whom you have regular
contact and some emotional connection—but not counting relatives”
and “someone with whom you have a close relationship and can
share your most private feelings.” Frequency of contact with relatives
was assessed for relatives the respondent was not living with, while
the quality of the respondent’s relationship with relatives was as-
sessed for all relatives in regular contact with the respondent. The
definition of meetings of clubs or other organizations included
“church-related activities which were not worship-oriented, as well
as sports teams, bridge or poker groups, community organizations,
PTA, sewing circles, bowling teams, etc.”

Factor Analysis

The distributions of the variables “number of friends” and “num-
ber of confidants” had a strong rightward skew. Before the analyses,
therefore, for these variables only, we took the natural logarithm of
n+1, where n equaled the number of friends or confidants. For the
purposes of data reduction before twin analysis, the 16 items were
submitted to a factor analysis followed by VARIM AX rotation using
the PROCFACTOR procedure in SAS (14). The number of factors
was determined by traditional eigen value criteria. Factor-derived
scales were developed from this factor analysis, and each item was
assigned to the factor-derived scale on which it loaded most strongly.

Twin Analyses

The twin measurement model used in this study has been described
previously (15). Briefly, as in other standard biometrical twin models
(16, 17), it is assumed that the variation in the assessed dimensions of
social support can be divided into three classes: 1) additive genetic
factors (A), which contribute twice as much to the correlation in
monozygotic twins as to the correlation in dizygotic twins (because
monozygotic twins share all their genes identical by descent, while
dizygotic twins share on average half their genes); 2) family or “com-
mon” environmental factors (familial factors that make twins similar
in their levels of social support) (C), which contribute equally to the
correlations in monozygotic and dizygotic twins; and 3) individual-
specific environmental factors (E), which traditionally reflect environ-
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SOCIAL SUPPORT

FIGURE 1. Twin Model for Heritability of Social Support Including
Error of Measurement?

Latent Social
Support
for Twin 2

Latent Social
Support
for Twin 1

Observed Observed Observed Observed
Social Social Social Social
Support Support Support Support
at Time 1 at Time 2 at Time 1 at Time 2
for Twin 1 for Twin 1 for Twin 2 for Twin 2

K, k, K, K,

aThis model assumes that individual twins have a frue latent (or stable)
level of social support that is imperfectly indexed by two assessments,
at time 1 and time 2. The paths A, and A, represent the degree to
which these two assessments, respectively, reflect the true level of
social support. The other paths to the observed levels of social sup-
port at times 1 and 2 (k, and k,) represent error and/or short-term
temporal fluctuations in the measure. The model is constrained so
that for each twin assessment A2+k?=1.0.

The latent level of social support is modeled as in a standard
biometrical twin design (16), with the sources of variance in liability
divided between additive genetic factors (A), common environmental
factors (C), and individual-specific environmental factors (E). By
definition, the common environmental components are perfectly cor-
related in twin pairs, while the individual-specific environments are
uncorrelated. The correlation of additive genetic factors is unity for
monozygotic twins and 0.5 for dizygotic twins. Lower-case letters (a,
¢, and e) are used to label the paths from these factors. The individual
paths represent standardized regression coefficients, so that the pro-
portion of variance in the dependent variables accounted for by the
independent variable is equal to the square of the connecting path.
Heritability, for example, equals a2. Observed variables are depicted
in boxes, and latent variables are shown in circles and ellipses.

mental experiences not shared by both members of a twin pair and
therefore contribute to differences between them in their reported so-
cial support.

Several of the social support dimensions had relatively nonnor-
mal distributions, in part because they contained so few individual
items. Therefore, the twin analyses assumed a liability-threshold
model. That is, individual scores on the social support dimensions
were the result of thresholds imposed on a latent, normally distrib-
uted liability. The fit of this model was tested by a chi-square good-
ness-of-fit test.

The twin measurement model uses the twins’ scores on the social
support measures at both time points (figure 1). The model assumes
that each twin has a true but unobserved (or latent) level of social
support. We measured social support twice in these twins, but each
measurement is fallible, in that it partially reflects the true level of
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social support and partly reflects error. The paths A; and A, represent
the degree to which the assessments of social support obtained at the
first and second time points, respectively, reflect this true liability. The
higher the value of A, the more accurately any one measure of social
support reflects an individual’s true level of social support. The other
paths to the assessments of social support at the two time points (k;
and k,, respectively) represent error in the individual assessments. By
definition, A2+k2=1.0. These models assume that the errors of mea-
surement are uncorrelated within time.

The true, or latent, social support is then modeled in a standard
twin design, as already outlined, with the sources of variance in liabil-
ity divided between additive genetic, common environmental, and in-
dividual-specific environmental factors.

Three differences between this measurement model and the stand-
ard twin model, based on a single time of assessment, are noteworthy.
First, this model provides separate estimates for error of measurement
(k) and true individual-specific environment (e) that are conflated in
the standard twin model. Second, it provides a direct estimate of the
reliability of the assessment of social support (A). Third, while a
standard twin model estimates the heritability of the observed pheno-
type (including error), the measurement model estimates the herita-
bility of the latent phenotype, correcting for the effects of error. The
latter will always be greater than the former.

These analyses assume that 1) levels of social support are similar
in monozygotic and dizygotic twins and 2) exposure to environ-
mental factors that influence levels of social support are similarly cor-
related in monozygotic and dizygotic twins. These two assumptions
were tested by examining, by means of regression analysis, whether
1) zygosity could predict levels of social support and 2) when zygosity
is controlled for, measures of childhood or adult environmental simi-
larity (18) could predict the difference in social support between
members of a twin pair.

Model fitting was performed by using the program Mx (19) by the
method of asymptotic weighted least squares (20). The best-fit model
was selected by using Akaike’s information criterion (21).

RESULTS
Factor Analysis

Six factors were identified, the factor loadings for
which are seen in table 1. The first two factors, termed
“relative problems” and “friend problems,” reflected
the degree to which the twin reported, respectively,
relatives and friends as “making too many demands,”
“criticizing,” and “creating tension or arguments.” The
third factor, “relative support,” had the highest load-
ings on the items for the frequency of contact with rela-
tives and the degree to which relatives made the twins
feel “they care about you” and expressed “interest in
how you are doing.” The fourth, or “confidants,” fac-
tor was made up of two items assessing the presence of
and number of confidants. The fifth factor, termed
“friend support,” had the highest loadings on the two
items assessing positive emotional relations with friends
(“caring about you” and “expressing interest”). The fi-
nal factor, which we termed “social integration,” re-
flected the number of friends, the frequency of contact
with them, and the frequency of club attendance.

As each item unambiguously loaded highly on a sin-
gle factor, it was easy to construct six factor-derived
scales, as seen in table 1. These six factors reflected the
positive and negative emotional quality of social rela-
tions (relative and friend support and relative and
friend problems, respectively) and the quantity of so-
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cial contacts both at an intimate
level and at a more general level

KENNETH S. KENDLER

TABLE 2. Model Fitting and Parameter Estimates for Six Social Support Factors Found for a
Population-Based Sample of Female Twins (N=2,163)

(confidants and social integra-
tion factors, respectively).

A PROMAX oblique factor ro-
tation was performed. The factor tor

Fit of Model® (x2) Parameter Estimates

for Best-Fitting Model®

structure looked very similar; the
mean of the absolute values of the
15 interfactor correlations was
0.09 (SD=0.05), and the range
was —0.15to0 0.17.

Social Support Fac- ACE AE CE
(df=9) (df=10) (df=10) a2 2 e A K

Relative problems 16.5°¢ 19.8 30.3 0.49 0.20 030 053 047
Friend problems 14.9 14.9¢ 31.5 059 — 041 038 0.62
Relative support 5.8¢ 9.1 11.3 0.44 028 0.28 042 0.58
Confidants 16.5 16.5°¢ 32.0 0.66 — 034 042 0.58
Friend support 5.5 5.5¢ 8.4 043 — 057 043 0.57
Social integration? 7.2 745 271 075 — 025 —4 _d

Stability of Social Support

aModels tested influence of combinations of additive genetic factors (A), common environmental

factors (C), and individual-specific environmental factors (E).
bPaths a, ¢, and e from factors A, C, and E are standardized regression coefficients; A2 represents

The polychoric correlations of
the dimensions of social support
between waves were moderate
and positive: relative problems,
0.51; friend problems, 0.39; rela-
tive support, 0.42; confidants,
0.42; friend support, 0.44; and social integration, 0.45.

Testing Assumptions

The representativeness of the sample was examined
in two ways. First, since levels of social support corre-
late in twin pairs, if low social support predicts nonco-
operation, then twins with nonresponding co-twins
should have lower levels of social support than twins
with responding co-twins. This was tested for the six
factors at the two time points. Of these 12 tests, one
finding was significant at the 5% level, and this finding
was not replicated across occasions of measurement.
The second test was to determine whether social sup-
port at the first assessment predicted subsequent coop-
eration. None of the six factor scores assessed at time 1
significantly predicted cooperation at time 2.

The impact of zygosity on the six social support di-
mensions assessed at the two time points was examined
in 12 tests. One of these differences was significant at
the 5% level but was not stable across times of measure-
ment. The next issue examined was whether an excess
similarity for these measures of social support in
monozygotic versus dizygotic twins could be due to en-
vironmental factors. Specifically, with zygosity con-
trolled for it was determined, separately at each wave,
whether twin resemblance for these factors could be ac-
counted for by the similarity of the environmental expe-
riences of the twins in childhood or frequency of contact
in adulthood. From the 24 tests, five findings were sig-
nificant. However, none of the five differences was rep-
licated across times of measurement. The closest to a
replicated finding was found for increased frequency of
current twin contact predicting greater twin resem-
blance for social integration. At time 1 this relationship
was statistically significant (F=4.83, df=1, 819, p=
0.03), and a trend in the same direction was observed
at time 2 (F=3.20, df=1, 817, p=0.07).

Finally, whether the multiple-threshold model pro-
vided a good explanation for the distribution of social
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the reliability of the assessment of social support; and k2 represents error and/or short-term
temporal fluctuations in the measure.
“Best-fitting model by Akaike’s information criterion (21).
dBest-fitting model required separate estimates of A2 and k2 for times 1 and 2—time 1: A2=0.58,
k2=0.42; time 2: A2=0.36, k2=0.64; df=8, df=9, and df=9, respectively.

support scores was determined by means of 24 individ-
ual chi-square goodness-of-fit tests—six dimensions at
two time points separately in monozygotic and dizygo-
tic pairs. From these tests, two findings were significant
at the 5% level—but these moderately poor fits repli-
cated neither across times nor across zygosities.

Twin Measurement Model

As previously outlined, the twin measurement model
differs from standard twin models. The standard twin
model decomposes the variance in liability—into its
genetic and environmental components—for an ob-
served variable. The measurement model also decom-
poses variance in liability but now for a latent variable
that is itself indexed imperfectly by two occasions of
measurement.

As seen in table 2, the results of fitting the twin mea-
surement model to the data in this study suggest that
the six factors of social support can be divided into two
groups. For two of the factors, relative problems and
relative support, twin resemblance for the latent factors
was due to both genetic and familial-environmental fac-
tors. For both these factors, the estimates of a2 and ¢2
were [¥5% and [25%, respectively.

For the four remaining factors—friend problems,
friend support, confidants, and social integration—
twin resemblance was due entirely to genetic factors.
Familial-environmental factors made no apparent con-
tribution to twin resemblance for these factors. Esti-
mates of a2 for these latent variables were substantial,
ranging from 0.43 for friend support to 0.75 for social
integration.

For five of the six factors, the best-fitting model as-
sumed the equivalence of the two waves of interviews.
However, for social integration the best-fitting model
indicated that the face-to-face interview was a signifi-
cantly better index of the latent variable than was the
telephone interview.

Estimates of A—an approximate measure of reliabil-
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SOCIAL SUPPORT

ity—were within a narrow range, from 0.61 for friend
problems to 0.76 for the wave 1 assessment of social
integration.

DISCUSSION

Social support was assessed on two occasions by per-
sonal interview in a population-based sample of female
twins. It was found that 1) social support is a multidi-
mensional concept, 2) social support is moderately sta-
ble over time, and 3) the latent or stable component of
all dimensions of social support is substantially herita-
ble. Consistent with findings in earlier studies (4-6, 8,
9), these results suggest that treating social support
solely as an environmental measure is unsustainable.
Indeed, these results suggest that between 40% and
80% of the temporally stable or reliable variance in di-
mensions of social support is due to genetic differences
between individuals.

How might such genetic differences evolve? Social in-
tegration was likely a vital function in human evolution
as our ancestors evolved in small hunter-gatherer bands
(22). On the one hand, selection was likely for “unco-
operative” traits such as aggressiveness that led to
greater resource access. On the other hand, there was
also selection for an easy, cooperative temperament
that worked well in group activities such as hunting or
child rearing. This kind of stabilizing selection with
maximum fitness reflecting a mixture of cooperative
and uncooperative traits is the kind predicted to pro-
duce substantial genetic variation (23-25).

These speculations suggest that broadly defined
“personality” is a likely mediator between genetic fac-
tors and reported social support. In accord with prior
observations (3, 5, 6), in this sample there were also
substantial correlations between dimensions of social
support and the personality dimensions of neuroticism
and extraversion, as assessed by Eysenck’s personality
questionnaire (26). Increasing neuroticism—perhaps
indicative of a “difficult temperament” —strongly pre-
dicted higher levels of relative problems and friend
problems, lower levels of relative and friend support,
fewer confidants, and less social integration. Increas-
ing extraversion, perhaps indexing an easy, coopera-
tive temperament, predicted the reverse—higher levels
of interpersonal support and lower levels of interper-
sonal difficulties.

Familial-environmental factors played a modest etio-
logic role in two social support factors: relative prob-
lems and relative support. These findings could have
resulted from the continued effects into adulthood of a
shared rearing environment that shaped the pattern of
interpersonal interactions. Alternatively, these findings
could result from contemporary effects—as adult twins
still share some of their relatives (e.g., their parents and
siblings but not, if married, their in-laws). The latter is
a more plausible interpretation because it explains why
familial-environmental effects are seen only for the fac-
tors involving relatives. If the shared rearing environ-
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ment influenced patterns of social interaction, it would
be difficult to explain why the enduring effect of these
patterns would be manifest only in relationships with
relatives and not with friends.

True Versus Perceived Social Support

An important methodologic issue in social support
research is the distinction between objective versus sub-
jective measures (27). That is, have we measured how
the world truly treats the twins or only how the twins
see themselves as being treated?

The study was based solely on respondent reports in
structured interviews, so all of the data are subjective.
Therefore, it cannot be determined definitively whether
there is evidence for genetic factors that actually influ-
ence how individuals interact with their social environ-
ment or for genetic factors that only influence the ways
in which the twin perceives the social environment.

However, a useful distinction can be made between
four of the scales—on which the twins reported the
emotional nature of their social relations (e.g., relative
problems and support and friend problems and sup-
port)—and the remaining two scales (confidants and
social integration)—on which the twins enumerated the
number and frequency of their social contacts. If the
observed heritability of social support was truly a re-
flection of a “plaintive set” (e.g., “nobody likes me, eve-
rybody hates me”), this would predict higher heritabil-
ity estimates for the four scales reflecting the emotional
nature of social relations. However, the exact opposite
was observed. The highest heritability estimates were
for the two scales that measure more objective phenom-
ena: confidants and social integration. These results
provide some evidence to suggest that, in addition to
measures heavily influenced by the twins’ perception of
their social world, some features of their objective so-
cial reality were also successfully assessed.

Implications

Traditional models for the impact of genetic factors on
psychiatric disorders have concentrated on physiological
aspects of gene expression. That is, our concept of gene
action has been largely “within the skin.” These findings
suggest that this is an overly simplistic model of gene ac-
tion for complex human traits such as social support. Con-
sistent with the predictions of evolutionary theory, it is
likely that gene action for an animal as quintessentially
social as homo sapiens can often reach “beyond the skin”
to affect the interpersonal environment as part of an “ex-
tended” phenotype (28). In support of this is accumu-
lating evidence that a range of putative environmental
measures used in the behavioral sciences are influenced
by genetic factors (29, 30). Social support has been shown
to predict a wide variety of medical and psychiatric out-
comes, including coronary artery disease (31, 32), preg-
nancy complications (33), depression (34), and alcoholism
(35), although the mechanisms by which social support
affects these diseases may not be straightforward (36).
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We should continue to strive to understand gene expres-
sion in psychiatric and medical illness at the physiological
level. However, a complete understanding of the role of
genes in these disorders will require clarifying how they
influence risk by causing individuals to place themselves
in high-risk environments, a process Eaves and I have
previously termed “genetic control of exposure to the en-
vironment” (37).

Limitations

These results should be interpreted in the context of
four potentially important methodologic limitations.
First, all of the twins studied were female and it would
be inappropriate to assume that these findings would
extrapolate to a male sample.

Second, this study did not examine all possible di-
mensions of social support (1). For example, neither in-
strumental social support (38) (e.g., accessibility of
practical help from the social environment, such as
lending money or caring for children in a crisis) nor the
number or quality of more diffuse social relationships
(e.g., acquaintances) was assessed.

Third, it cannot be ruled out that biases in the method
inflated heritability estimates, although the observed
differences in monozygotic and dizygotic twins on the
measures of social support (one of 12 significant tests)
and the representativeness of the sample with respect to
levels of social support (one of 18 significant tests) did
not differ from chance expectation (39). However, tests
for violation of the equal-environment assumption did
obtain more significant findings (five of 24 results) than
would be expected by chance (39). Yet none of these
findings replicated across times of measurement, with
one possible exception—increased frequency of contact
predicting greater twin resemblance for level of social
integration. To assess the possible magnitude of the
bias introduced in heritability estimates for this dimen-
sion of social support, we randomly chose a subset of
twin pairs in which monozygotic and dizygotic twins
were matched for their frequency of contact. Refitting
the best-fitting model resulted in a decline of the herita-
bility estimate from 0.75 to 0.70. The substantial esti-
mates for the heritability of the reliable or latent com-
ponent of social support obtained in this twin study are
unlikely to result, to any notable degree, from biases in
the twin method.

Finally, the model assumed that the changes in social
support between the two occasions of measurement
were random and hence uncorrelated in twins. To test
this assumption, a path correlating the error terms for
members of a twin pair at the second time of measure-
ment was added. The magnitude of this new path was
low in all six dimensions of social support (0.03 to
0.07) and resulted in an improvement in fit for only
one: friend problems. For this dimension, inclusion of
this path resulted in a modest decrease in the heritabil-
ity estimate, from 0.59 to 0.48. These results support
the validity of the assumption that changes in social
support across waves were largely random.
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