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Social scientific research assumes that religious involvement is primarily, if not exclusively, the product of social-
environmental influences. There is growing evidence, however, that genetic or other biological factors also play a
role. Analyzing twin sibling data from the National Survey of Midlife Development in the United States (MIDUS),
this study addresses this issue by showing that individual-level variation on four different aspects of religious life—
organizational involvement, personal religiosity and spirituality, conservative ideologies, and transformations and
commitments—is indeed the product of both genetic and environmental influences. Specifically, genetic factors
explain 19-65 percent of the variation, while environmental influences account for the remaining 35-81 percent
depending upon the aspect of religion under investigation. Research of this type enhances contemporary social
science by providing a new perspective that nicely supplements existing ones, but it also highlights potential
implications, including explanatory power deficiencies and potentially bias.

INTRODUCTION

Social scientific research assumes that religious involvement is primarily, if not exclusively,
the product of social-environmental influences—for example, observational learning, positive
and negative reinforcement, normative and cultural pressures, social exchanges, etc. (Batson,
Schoenrade, and Ventis 1993; Ellison and Sherkat 1995; Hayes and Pittelkow 1993; Myers 1996;
Sherkat 1997; Smith 2003; Stark and Finke 2000). There is growing evidence, however, that this
assumption is false, and that genetic or other biological factors also influence religious life.

For example, a handful of twin and adoption studies have reported statistically significant
genetic effects on several religious outcomes, including service attendance, conservative beliefs,
and spirituality, among others (Beer, Arnold, and Loehlin 1998; D’Onofrio et al. 1999; Kirk,
Eaves, and Martin 1999; Koenig et al. 2005; Loehlin and Nichols 1976; Winter et al. 1999). In
addition, Miller and Stark (2002) recently invoked biology as a potential explanation for one of
the most replicated findings in the literature: the fact that women are, on average, more religious
than men. Further, while critiquing the arguments of sociobiology and evolutionary psychology,
Smith (2003:38-39) nonetheless acknowledged that biological factors play some sort of role in
the construction of “moral (i.e., religious), believing animals”:

Rejecting the reductionism of explaining human morality as serving the interests of selfish genes, however, does
not require the dismissal of an interest in biological factors in human social life. Nor does it necessitate the
rejection of possible evolutionary frameworks of explanation. In whatever other ways that human animals may be
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mental or moral or spiritual beings, we are also clearly biological organisms, and there is no reason to think that
biology and mental, moral, and spiritual life do not interact. Of course they do.

Focusing on one particular biological influence—genetic similarities/differences—this study
extends our knowledge on this front by addressing an elemental question: Is individual-level
religious variation the product of both genetic and environmental influences, and if so, what is the
relative contribution of each?! If religious involvement is indeed influenced by genetic factors,
traditional social scientific models may suffer from explanatory power deficiencies if they ignore
sizable genetic effects. Furthermore, studies employing religious participation as a predictor of
other outcomes such as prosocial attitudes and behaviors, family relations, and health and well-
being, among others, may report findings that are biased by latent genetic influences (Bouchard
and Loehlin 2001). Thus, it is crucial that we determine whether, and to what extent, genetic
factors influence religious life.

This study does this by initially reviewing the small, but growing, literature in this area.
The theory, methods, and statistical techniques used to conduct genetically informed research
on religious involvement will then be described. Analyzing data from the National Survey of
Midlife Development in the United States (MIDUS)—a large national sample of working-age (25—
74) twin siblings—genetic and environmental influences on individual-level religious variation
will then be estimated for four unique aspects (eight measures) of religious life: organizational
involvement, personal religiosity and spirituality, conservative ideologies, and transformations
and commitments. A detailed discussion of the relevance of these findings for the social scientific
study of religion will then be provided, and the study will conclude by outlining an agenda for
future research.

BACKGROUND

In support of the widely held assumption that religion is a social phenomenon, research
has shown that individual differences in religious involvement are influenced by an array of
environmental factors, including parental religiosity and moral emphasis (Francis and Brown
1991; Hayes and Pittelkow 1993; Hoge, Petrillo, and Smith 1982; Myers 1996), school and
church settings (Francis and Brown 1991; Regnerus, Smith, and Smith 2004), community and
cultural contexts (Berger 1969; Ellison and Sherkat 1995; Geertz 1973; Pattillo-McCoy 1998;
Smith 2003; Wuthnow 1989), and even religious market structures (Finke and Stark 1992;
Tannaccone 1994; Stark 1996; Stark and Bainbridge 1996; Stark and Finke 2000). Although the
utility of this literature is undeniable, a potential problem exists: religious socialization occurs
primarily in family contexts, and family members share both genes and social environments.

It is therefore imperative that we begin to examine (a) whether, and to what extent, genetic
factors influence individual-level variation on religious outcomes, and (b) if the relative contribu-
tion of genetic and social-environmental influences varies depending upon the aspect of religious
life under consideration (i.e., whether genetic influences are more important for some religious
outcomes compared with others). An approach referred to as behavior genetics provides the
theoretical, methodological, and statistical tools required to investigate these issues (Carson and
Rothstein 1999; Plomin and Rende 1991). Specifically, by simultaneously analyzing data on two
or more family members with varying degrees of genetic relatedness (e.g., identical vs. fraternal
twin pairs, biological vs. adopted siblings, etc.), behavior genetic techniques allow researchers
to decompose observed (i.e., phenotypic) individual-level variation on any outcome, including
religious ones, into three proportional variance components: genetic, shared environmental, and
nonshared environmental influences (Neale and Cardon 1992; Plomin 1990).

Within this framework, genetic influences gauge the effects of biologically inherited individ-
ual differences in DNA and related products (e.g., proteins, hormones, anatomical structures, etc.).
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When applied to “social” outcomes such as religious involvement, genetic influences—which
function to make individuals who share them similar to each other—tell us what proportion of the
variation among individuals is explained by gene-based predispositions, needs, wants, desires,
or motivations. In other words, the genetic component of the behavior genetic model is perhaps
best conceptualized as an indicator of, or a proxy for, the manifestation of innate attitudinal and
behavioral orientations (Udry 1996).

Shared environmental influences in the behavior genetic framework are nongenetic, family-
level social influences that are common to individuals in a family unit, perfectly correlated
between them, and that function to make those who share them similar to each other. In most
cases, this reflects the influence of parents and siblings, but it also gauges other factors such as
shared friends, teachers, religious leaders, family socioeconomic status, and even certain cultural
or ecological influences, such as living in a religiously homogeneous community. In essence,
this component of the behavior genetic model taps the effects of family-level socialization as
conceptualized by most social scientific theories, and thus it is of crucial importance to scholars
in this area.

Nonshared environmental influences, in contrast to shared ones, are environmental sources
of variation that are unique to individuals, uncorrelated between them, and that function to make
individuals different from one another. This is a heterogeneous residual category that contains not
only environmental influences that are not shared by individuals—that is, different friends, role
models, interpretations of culture, opportunities, etc.—but also measurement error in empirical
analyses. Unlike shared genes and shared environmental influences, which both function to
increase family similarity, nonshared environmental influences or unique experiences function to
differentiate individuals.?

Although still relatively sparse, behavior genetic research has actually been conducted on
religious involvement, and the current literature suggests three broad trends. First, religious
affiliation appears to be transmitted primarily via social and cultural mechanisms (e.g., family-
based socialization, normative pressures, memes, etc.), not genetic ones (Boomsma et al. 1999;
Eaves, Martin, and Heath 1990). That said, at least one study has reported a small genetic effect
on being a member of a conservative religious institution (12 percent), but the majority of the
variation on this outcome was nonetheless shown to be the product of shared (51 percent) and
nonshared (37 percent) environmental influences (Kendler, Gardner, and Prescott 1997).

Second, several behavior genetic studies have examined organizational religious involvement
(i.e., religious or spiritual service attendance), but the results to date have been somewhat incon-
sistent. For example, while one study found no support for genetic influences on individual-level
variation on religious attendance (Truett et al. 1992), other publications have reported statis-
tically significant genetic effects on this outcome (Kendler, Gardner, and Prescott 1997; Kirk
et al. 1999). Further, in a recent article genetic factors were found to account for 39 percent of
the variation on an indexed measure of “external religiousness” that included items tapping ser-
vice attendance, discussing religious teachings, observing religious holidays, and membership in
youth/study groups (Koenig et al. 2005). Given these somewhat contradictory findings, additional
research will be required before we will be able to confidently make any conclusions regarding
the presence, or absence, of genetic effects on this aspect of religious life.?

Third, researchers have also explored an assortment of religious beliefs and attitudes, again
with somewhat mixed findings. For example, a few studies have reported that genetic fac-
tors account for a significant proportion (2045 percent) of the individual-level variation on
fundamentalist orientations (Beer, Arnold, and Loehlin 1998), as well as attitudes pertaining to
the observance of the Sabbath, divine law, church authority, and the truthfulness of the Bible,
among others (Martin et al. 1986). Another published manuscript, however, found virtually no
genetic contribution to individual variation on personal conservatism (Kendler, Gardner, and
Prescott 1997). Meanwhile, a recent study of “internal religiousness” found that genetic factors
accounted for 34 percent of the variation (Koenig et al. 2005). An article on intrinsic and extrinsic
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religious motivations reported that slightly more than a third of the individual variation on each
was due to genetic differences (Bouchard et al. 1999), while a study of self-transcendence found
that genetic influences explained approximately 40 percent of the variation (Kirk, Eaves, and
Martin 1999). Genetic factors even appear to influence attitudes concerning religious leisure time
and occupational interests (Waller et al. 1990).

Overall this literature, while thought provoking, suffers from several shortcomings, includ-
ing inconsistent findings and the lack of detailed information regarding the presence and size
of genetic effects on a variety of theoretically important and widely employed (by social sci-
entists) aspects of religious life such as personal religious salience, religious coping strategies,
the use of religion during daily life, fundamentalist beliefs, and religious transformations and
commitments. To date, only religious affiliation, service attendance, and a handful of beliefs and
attitudes have been examined from a behavior genetic perspective, and even in these areas, more
research is needed because contradictory results have been reported. Furthermore, very few of
the published findings in these areas have been replicated, and certainly not with population-
based, national data. Therefore, by analyzing data on numerous aspects of religious life drawn
from a large sample of U.S. adults, this study addresses many of these shortcomings in the
literature.

METHODS

Data

In order to examine genetic and environmental influences on individual-level religious vari-
ation, this study analyzes twin sibling data from the MIDUS, 1995-1996, which were obtained
via the Inter-University Consortium for Political and Social Research (ICPSR) (Brim et al.
1996, 2003). These data were collected on working-age (25-74) adults to examine the pat-
terns, predictors, and consequences of midlife development in the areas of physical health,
psychological well-being, and social responsibility, among others. This particular data source
was selected for this study for three reasons. First, it includes questions gauging numerous
aspects of religious life, including several that have yet to be examined with genetically in-
formed techniques. Second, it contains data on adults, which is especially important since the-
ory suggests that genetic influences should manifest themselves more strongly among adults
because they have more freedom to make choices compared with children and adolescents
(D’Onofrio et al. 1999; Plomin 1990; Udry 1996). And third, it is a large national sample, which
will make the results more generalizable to the U.S. population than previous research on this
topic.

Two data collection agencies (ICR/AUS Consultants and Bruskin Associates) were hired
by MIDUS personnel to recruit twin pairs by making telephone calls and asking respondents
whether they, or any of their immediate family, were members of an intact twin pair. Roughly
50,000 households, constituting a representative sample of the United States, were screened
in this manner. Respondents who reported the presence of a twin in the family (14.8 percent)
were then asked if they would allow the research team to contact them again to solicit their
participation in the survey. The 60 percent of the respondents who agreed were then referred to
the MIDUS recruitment process. The twin pairs that ultimately participated in the MIDUS Twin
Screening Project represent the first national sample of twin pairs ascertained randomly via the
telephone (for additional information on the sample or sampling process, see Brim et al. [1996]
2003).

Twin pairs were diagnosed as monozygotic (i.e., identical) versus dizygotic (i.e., fraternal)
with self-report data on whether they had (a) the same eye color, (b) natural hair color, (c) com-
plexion, (d) whether they were mistaken for each other when they were young, and (e) whether
they had ever undergone testing or been told by a doctor whether they were genetically identical
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or fraternal. Pairs were given a series of points for their answers to these specific questions and
the points were subsequently totaled. High scores indicated identical twin pairs while low scores
indicated fraternal twin pairs. Similar methods of diagnosing zygosity have been shown to be
over 90 percent accurate (Lykken et al. 1990; Maes et al. 1999). The scores of 26 pairs fell
directly in the middle of the range, making a definitive classification impossible. These pairs,
along with all opposite-sex dizygotic twin siblings, were excluded from this study. The findings
reported here are based on 193-316 pairs of monozygotic siblings (note: Ns vary depending upon
the particular aspect of religion under investigation) and 176278 pairs of same-sex dizygotic
siblings.

Measures

The MIDUS data contain measures of four distinct aspects of religious life. Organizational
involvement is gauged with a single-item tapping the frequency of attendance at religious services.
Respondents were asked: “In a typical month, about how many times do you attend religious
services?” A handful of respondents reported attending at very high rates (i.e., 20 or more
times per month). Given that this seems improbable, if not impossible, responses above the 95th
percentile are recoded to equal the mean. Ancillary analyses revealed that this did not alter the
findings reported here. The range on the recoded variable is 0—11, and due to the skewed nature
of this measure even after this recoding, a square root transformation is performed in order to
normalize the distribution.

Four different measures are used to gauge personal religiosity and spirituality. Childhood
religiosity is tapped with the following retrospective question (coded 1 = not at all to 4 = very
much): “How important was religion in your home when you were growing up?” Religious
salience is a six-item summed index (Cronbach’s alpha = 0.88; each item is coded 1 = not
at all to 4 = very). Specific items include: (a) “How religious are you?” (b) “How important
is religion in your life?” (c) “How important is it for you—or would it be if you had children
now—to send your children for religious or spiritual services for instruction?” (d) “How closely
do you identify with being a member of your religion?” (e) “How much do you prefer to be with
other people who are the same religion as you?” and (f) “How important do you think it is for
people of your religion to marry people who are the same religion?” Spirituality is gauged with
two items (alpha = 0.91; each item is coded 1 = not at all to 4 = very): (a) “How spiritual are
you?” and (b) “How important is spirituality in your life?” Daily guidance and coping is tapped
with two questions (alpha = 0.85; each is coded 1 = never to 4 = often): (a) “When you have
decisions to make in your daily life, how often do you ask yourself what your religious or spiritual
beliefs suggest you should do?” and (b) “How often do you seek comfort through religious or
spiritual means such as praying, meditating, attending a religious or spiritual service, or talking
to a religious or spiritual advisor?”

Conservative ideologies are gauged with two single-item measures. Biblical literalism, a
commonly employed measure of religious conservatism, is tapped with the following ques-
tion: “How much do you agree or disagree with the following statement (coded 1 = strongly
disagree to 5 = strongly agree): “The Bible is the actual Word of God and is to be taken lit-
erally, word for word?” Exclusivist beliefs are measured with the following question (coded
1 = yes and 0 = no): “Do you believe that one should: stick to one faith?” For this variable,
respondents who answered “yes” are compared with those who believed that individuals should
“explore different teachings,” do “neither” of these things, or “don’t know” the answer to this
question.

Transformations and commitments are measured with the following question (coded 1 = yes
and 0 = no): “Have you been ‘born-again,’ that is, had a turning point in your life when you
committed yourself to Jesus Christ?”
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FIGURE 1
UNIVARIATE STRUCTURAL EQUATIONS MODEL

r

Twin 1 Twin 2

Notes: Circles represent latent (unmeasured) variables and squares represent manifest (measured)
variables; A = additive genetic factor; C = shared environmental factor; E = nonshared
environmental factor; R = genetic relatedness (1.0 for monozygotic twins and 0.5 for same-sex
dizygotic twins); and r = twin sibling environmental exposure (1.0 for both types of twins).

Behavior Genetic Methods, Twin Studies, and Structural Equations Modeling (SEM)

This study employs a classical twin design. In analyses utilizing twin sibling data, one twin
is correlated with their sibling separately for monozygotic and dizygotic twins. These intrapair
correlations are then compared across the two types of twins. If monozygotic siblings are more
highly correlated with (i.e., more similar to) each other than dizygotic twins, genetic influences
are implied. The logic behind this rests on the assumption that no substantive differences exist in
the environments of monozygotic versus dizygotic twins. Therefore, if monozygotic siblings are
more highly correlated with each other than dizygotic ones despite living in similar environments,
shared genetic predispositions must be responsible. If the intrapair correlations are similar for
the two types of twins, shared environmental influences are implied. The logic behind this rests
on the assumption that the only influence other than shared genes that is capable of producing
similarities among twin siblings is shared environments or common experiences. Thus, if both
groups are similarly correlated, yet not that similar genetically, shared environmental influences
must be contributing to twin similarities. If the correlations for both groups are relatively low,
nonshared environmental influences are implied. The logic behind this rests on the assumption
that unique experiences function to differentiate individuals. Overall, using these assumptions
and correlations, along with the statistical techniques described below, it is possible to estimate
the proportion of individual-level variation on any religious outcome that is due to genetic, shared
environmental, and nonshared environmental influences.

SEM is the most precise and widely employed method for estimating twin models. In
the terminology of SEM, twin designs are two-population models composed of monozygotic
and dizygotic twin pairs. In structural models like the one shown in Figure 1, the correlation
between monozygotic siblings is fixed to 1.0 on the genetic factor because these siblings are, by
definition, genetically identical (i.e., they are perfectly correlated with each other genetically).
The correlation between dizygotic twin siblings, in contrast, is fixed to 0.5 on the genetic factor
because they share, on average, half their genes. Shared environmental influences are contexts
that twin siblings have in common regardless of zygosity, so this factor is fixed to 1.0 for both
types of twins. Nonshared environmental influences, on the other hand, are contexts that are
unique to each twin of a pair, which means that there is no correlation between siblings on this
factor for either monozygotic or dizygotic twins.
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Using the publicly available SEM package Mx (Neale et al. 2003), the following three
structural models are fit to the data (using maximum likelihood analysis of variance-covariance
matrices) for each of the eight religion measures (separately): a full model that decomposes
observed individual-level variation into latent genetic, shared environmental, and nonshared
environmental components; a reduced model that drops the shared environmental component;
and a reduced model that drops the genetic component. Estimating a nonshared-environment-only
model would assume that there is no family resemblance on these religious outcomes, and that
twins are not correlated. This is obviously not the case, so this model is not estimated for any of
the measures employed here. Additionally, models that do not contain a nonshared environmental
component are not estimated because they would assume that that no differences exist between
monozygotic twin siblings (i.e., that monozygotic siblings are perfectly correlated with each
other). This is also clearly false.

Model fit for each of the three models is assessed using the —2 log likelihood (—2LL), chi-
square p-value, and Akaike’s Information Criterion (AIC = y2—2df). To test for the statistical
significance of the parameters in the full model (genetic and shared environmental influences
only), both of the reduced models (i.e., genetic and nonshared environmental factors only, and
shared and nonshared environmental factors only) are compared with the full model (separately)
using likelihood ratio tests. Since the resulting test is symtotically distributed as a chi-square, the
change in fit between the models can be calculated by taking the difference in —2LL, with degrees
of freedom being equal to the difference in the number of parameters estimated in the full versus
reduced model. A nonsignificant change in chi-square test indicates that the reduced model is a
better fit to the data, and that the dropped parameter (either the genetic or shared environmental
factor) is therefore not statistically significant. Additionally, 95 percent confidence intervals for
each of the three parameters in the full model are also computed as an alternate check of statistical
significance.

To obtain proportional estimates of the effects of the three latent factors in the structural
model (Figure 1), three steps are required. First, each of the path estimates (a, ¢, and ¢) is squared.
Second, the three squared path estimates are then added together. And third, each individual
squared path estimate is then divided by the sum-total of all three of the squared path estimates to
obtain a proportional estimate for each path. Once calculated, these estimates provide information
on the proportion of individual-level variation on any outcome that is explained by genetic (A),
shared environmental (C), and nonshared environmental (E) influences (for additional details on
twin studies, SEM, fit statistics, or the ACE model, see Cleveland and Crosnoe 2004; Neale and
Cardon 1992; Neale et al. 2003; Plomin 1990).

RESuULTS

Table 1 displays descriptive statistics for each of the MIDUS religion measures (separately
for monozygotic and same-sex dizygotic twins).* From these results, we can see that only slight
variations exist between the two types of twins with respect to the means and standard deviations
of these religious outcomes. The intrapair correlations, however, reveal that monozygotic twin
siblings are more highly correlated with (i.e., similar to) each other on all eight measures compared
with dizygotic twin siblings. In some cases these differences are not extremely large, as is the
case for childhood religiosity (0.73 and 0.60 for monozygotic and dizygotic twins, respectively),
but for others such as being born-again or making a religious or spiritual commitment, the
difference is quite large (0.71 and 0.38 for monozygotic and dizygotic twins, respectively). As
described above, larger correlations for monozygotic compared with dizygotic siblings suggests
that genetic factors may be important. Thus, these findings preliminarily suggest that genetic
factors likely contribute to individual-level variation on all eight religious outcomes examined
here. (Note: The correlations for the two dichotomous variables—exclusivist beliefs and being
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TABLE 1
DESCRIPTIVE STATISTICS FOR FOUR DIMENSIONS (EIGHT MEASURES)
OF RELIGIOUS INVOLVEMENT

Religion Measures N (Pairs) Min-Max Mean SD Covariance Correlation

Organizational involvement
Religious or spiritual 305/266 0-11 2.04/2.30  2.23/240 0.52/0.37 0.53/0.37
service attendance
Personal religiosity and spirituality

Childhood religiosity 316/278 14 3.18/3.23  0.85/0.80  0.53/0.38 0.73/0.60
Religious salience 306/255 6-24 16.69/17.17 4.70/4.13  14.00/7.19  0.63/0.42
Spirituality 305/261 2-8 6.15/6.36  1.65/1.52  1.39/0.73 0.51/0.32
Daily guidance and 310/270 2-8 5.52/5.64  2.10/2.13  2.57/1.64 0.58/0.37
coping
Conservative ideologies
Biblical literalism 198/177 1-5 3.58/3.66 1.42/1.38  1.16/0.65 0.58/0.34
Exclusivist beliefs 309/267 0-1 0.45/0.48 —/— 0.11/0.06  0.44/0.24
Transformations and commitment
Born-again/religious or 193/176 0-1 0.56/0.55 —/— 0.18/0.09 0.71/0.38

spiritual commitment

Note: All notes apply to the entire column (all eight religion measures), not just religious or spiritual service
attendance.

(a) N = The number of cases remaining after listwise deletion of missing values.

(b) Same for monozygotic and same-sex dizygotic twin pairs (larger numbers represent higher levels of
religious involvement).

(c) Twin 1 versus twin 2 separately for monozygotic/same-sex dizygotic twin pairs (all correlations are
significant at p < 0.001 or less).

born-again or making a religious or spiritual commitment—are reported as Pearson’s correlation
coefficients instead of the more appropriate tetrachoric correlations for two reasons: simplicity,
and to be consistent with the other measures. The substantive findings reported here, and below,
are virtually identical, however, regardless of the estimation procedure used.)

Turning now to the SEM results, Table 2 shows goodness-of-fit criterion for each of the three
models discussed above (one full and two reduced) for each of the eight religion measures sepa-
rately. According to the x? p-values and AIC statistics, models containing a genetic component
(Columns 1 and 2 under each subheading) fit better for each of the measures than models without
this component (Column 3 under each subheading). For religious or spiritual service attendance,
a reduced model that includes only shared and nonshared environmental influences also fits the
data well, but taking genetic effects into consideration adds to the overall model fit for even this
aspect of religious life. For each of the remaining seven measures, however, a genetic factor is
required to adequately explain the data.

That said, overall model fit statistics such as X2 and AIC can sometimes be misleading
with respect to the importance of particular parameters in the model (especially for simple
models like the ones estimated here), and dropping parameters (significant or not) can lead to
biased estimates on the remaining ones (Edwin et al. 2000). Therefore, as an additional check
of statistical significance, 95 percent confidence intervals are estimated for each of the three
parameters in the full model. Statistically significant paths—that is, those where the confidence
intervals do not contain zero—are indicated by stars in Table 3, which shows proportional
genetic, shared environmental, and nonshared environmental influences on all of the religious
variables.
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TABLE 2
GOODNESS-OF-FIT-CRITERION FOR STRUCTUAL EQUATIONS MODELS FIT
TO COVARIANCE MATRICES FOR FOUR DIMENSIONS (EIGHT MEASURES)
OF RELIGIOUS INVOLVEMENT

p-value df
Religion Measures Chi-Square (Chi-Square) (Chi-Square) AlIC

Organizational involvement
Religious or spiritual 0.04/3.72/6.86 1.00/0.45/0.14 3/4/4 —5.96/—4.28/—1.14
service attendance
Personal religiosity and spirituality

Childhood religiosity 4.52/37.66/10.64  0.21/0.00/0.03 3/4/4 —1.49/29.66/2.64
Religious salience 10.21/18.43/16.41  0.02/0.00/0.00 3/4/4 4.21/10.43/8.41
Spirituality 5.95/8.58/10.83  0.11/0.070/0.03 3/4/4 —0.05/0.06/2.83
Daily guidance and 1.11/3.36/14.30 0.78/0.50/0.01 3/4/4 —4.90/—4.64/6.30
coping
Conservative ideologies
Biblical literalism 0.43/1.32/9.14 0.94/0.86/0.06 3/4/4 —5.57/-6.68/1.14
Exclusivist beliefs 0.05/0.16/8.71 1.00/1.00/0.07 3/4/4 —5.95/—7.84/0.71
Transformations and commitment
Born-again/religious or 0.03/0.21/27.71 1.00/1.00/0.00 3/4/4 —5.97/-17.79/19.71

spiritual commitment

Note: Insignificant p-values (p > 0.05) and low AIC (relative to other models) indicate acceptable model
fit. Cell entries are: full model (containing genetic, shared environmental, and nonshared environmental
factors)/reduced model (shared environmental factor dropped)/reduced model (genetic factor dropped).

From this table we can see that proportional genetic effects on individual-level religious
variation range from 19 percent for childhood religiosity to 65 percent for being born-again
or making a religious or spiritual commitment. For all eight measures, the confidence intervals
reveal that the genetic factors are statistically significant at p < 0.05 or less. Specifically, genetic
influences are sizable for several commonly employed measures of religion, including religious
or spiritual service attendance (32 percent), religious salience (27 percent), spirituality (29 per-
cent), daily guidance and coping (42 percent), biblical literalism (44 percent), exclusivist beliefs
(41 percent), and being born-again or making a religious or spiritual commitment (65 percent).
The last finding, which shows a proportional genetic effect that is considerably larger than it is
for any of the other measures, is particularly noteworthy.’

With respect to shared environmental influences—that is, family-level socialization effects,
which represent the only source of similarity among twin siblings except for genetic influences—
the effects shown in Table 3 range from 4 percent for exclusivist beliefs to 53 percent for
childhood religiosity. Confidence intervals indicate that the estimates for religious or spiritual
service attendance (21 percent; p < 0.06), childhood religiosity (53 percent), and religious
salience (33 percent) are statistically significant at p < 0.05 or less, while the ones for spirituality,
daily guidance and coping, biblical literalism, exclusivist beliefs, and being born-again or making
a religious or spiritual commitment are not.

Nonshared environmental influences, which function to differentiate twin siblings on reli-
gious outcomes, range from 28 percent for childhood religiosity to 55 percent for exclusivist
beliefs. Importantly, this factor is statistically significant (»p < 0.05 or less) for all eight out-
comes. These numbers represent the proportion of the individual-level variation that cannot be
explained by either genetic or family-level socializing forces. It is important to note that non-
shared environmental influences are almost always statistically significant in twin models—as
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TABLE 3
PROPORTIONAL GENETIC, SHARED ENVIRONMENTAL, AND NONSHARED
ENVIRONMENTAL INFLUENCES ON INDIVIDUAL VARIATION FOR FOUR
DIMENSIONS (EIGHT MEASURES) OF RELIGIOUS INVOLVEMENT

Proportional Proportional
Proportional Shared Nonshared
Genetic Environmental Environmental
Religion Measures Influences Influences Influences

Organizational involvement
Religious or spiritual 0.32* 0.21* 0.47*
service attendance
Personal religiosity and spirituality

Childhood religiosity 0.19* 0.53* 0.28*
Religious salience 0.27* 0.33* 0.40*
Spirituality 0.29* 0.20 0.51*
Daily guidance and 0.42* 0.16 0.42*
coping
Conservative ideologies
Biblical literalism 0.44* 0.13 0.43*
Exclusivist beliefs 0.41* 0.04 0.55*
Transformations and commitment
Born-again/religious or 0.65* 0.06 0.29*

spiritual commitment

*p < 0.05 (based on 95 percent confidence intervals).
p < 0.06.

they are here—because siblings rarely, if ever, display identical characteristics on any outcome.
Unfortunately, these estimates also contain measurement error, which may be relatively large in
this study due to the utilization of several single-item measures.

Overall, these findings demonstrate the utility of a behavior genetic approach for both gene-
based and social scientific research alike. The aspects of religion that all owe a considerable
proportion of their individual variation to genetic effects—that is, spirituality, daily guidance
and coping, biblical literalism, exclusivist beliefs, and being born-again or making a religious or
spiritual commitment—are the ones that should be expected to be more internally motivated, and
thus less responsive to social factors. In contrast, shared environmental influences are important
for religious or spiritual service attendance, childhood religiosity, and religious salience: aspects
of religious life that are obviously subject to powerful environmental pressures. These findings
are intuitive, and their ramifications are discussed in detail below.

DiscussioNn

This study began by asking: Is individual-level religious variation the product of both genetic
and social-environmental influences, and if so, what is the relative contribution of each? An
analysis of twin sibling data from the MIDUS suggests that the answer is yes, and that the pro-
portion of each varies depending upon the particular aspect of religious life under investigation.
Specifically, genetic effects appear to explain large proportions of the variation on several religious
outcomes, including daily guidance and coping (42 percent), conservative religious ideologies
(44 percent and 41 percent, respectively, for biblical literalism and exclusivist beliefs), and re-
ligious transformations such as being born-again or making a religious or spiritual commitment
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(65 percent). Proportional genetic influences are also sizable for measures of religious or spiritual
service attendance (32 percent), religious salience (27 percent), and spirituality (29 percent).
Shared environmental influences, or family-level social effects, appear to be important for several
outcomes as well, explaining 21 percent, 53 percent, and 33 percent of the variation, respec-
tively, on religious or spiritual service attendance, childhood religiosity, and religious salience.
Nonshared environmental influences also account for considerable proportions, ranging from 28
percent of the variation on childhood religiosity to 55 percent on exclusivist beliefs. In sum,
statistically significant genetic and environmental effects were found for all eight of the religious
outcomes examined here. Given these findings, the next question is: What does it mean to say
that genetic factors, in addition to social-environmental contexts, influence religious life?

One useful way to think about, and interpret, the findings reported here is to frame them
in terms of individual desires versus social constraint. To begin with, genetic influences on
“social” outcomes such as religious involvement (as tapped by twin studies) likely represent the
manifestation of gene-based, innate predispositions, needs, wants, desires, or motivations, while
shared and nonshared environmental influences broadly tap family-level social influences and
wider social contexts, respectively. Here, this study draws on the work of Udry (1996; see also
Jencks 1980; Guo and Stearns 2002), who suggested: (a) the higher the level of social constraints
experienced by individuals in an environment, the more variance is likely controlled by social
forces; and (b) conversely, the more opportunities to exercise free-will an individual has, the
more variance is likely controlled by genetic factors. In other words, proportionally large genetic
effects may reflect the relative weakness of social-environmental influences, whereas smaller
genetic effects imply that social influences are particularly powerful. Thus, when behavior genetic
techniques are employed to analyze social outcomes such as religion, the genetic component is
not seen as “determining” outcomes, but instead appears to tap the ability to think or behave in
accordance with one’s internal, biological motivations.

When this interpretive framework is applied to the findings reported above, the results
are largely supportive. For instance, theory suggests that organization-based religious practices
such as service attendance should be subject to social influences or constraints to a greater
degree than more private aspects of religion such as beliefs or commitments. In other words,
individuals likely alter their outward religious practices (e.g., attendance at services and other
organization-based activities) in order to accommodate the wishes of others in part because these
expressions of conformity can be monitored and sanctioned (Sherkat 1997), while individuals
may be less prone to adopt particular religious beliefs, to draw on religious resources in their
everyday lives, or to experience religious transformations or make religious commitments based
on external social pressures. These latter aspects of religious life may flow, instead, from internal
motivations or desires to a larger degree than their more “social” counterparts. The findings
presented above support this idea by showing that proportional genetic influences are relatively
smaller (and thus social-environmental ones are comparably larger) on religious attendance
(32 percent) compared with conservative beliefs (41-44 percent), religious coping strategies
(42 percent), and transformation and commitments (65 percent).

Behavior genetic techniques and twin models like the ones employed here also shed light
on family-level socialization effects. Shared environmental influences, as previously discussed,
are social processes that function to make individuals who share them more similar to each
other. In essence, these are the micro contexts in which theories of social learning argue that
the majority of socialization and reinforcement occurs (Carson and Rothstein 1999; D’Onofrio
et al. 1999). Although behavior genetic research has seldom found that these environments
explain much of the individual variation on diverse attitudes and behaviors (Plomin 1990),
they do appear to be important for certain facets of religion, particularly organization-based
forms such as religious attendance. In this study, family-level socialization arguments were
partially supported—that is, shared environmental influences were found to explain 21 percent,
53 percent, and 33 percent of the individual variation, respectively, on religious or spiritual service
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attendance, childhood religiosity, and religious salience. For these three outcomes, family contexts
are obviously important, but for the other aspects of religion examined here, little or no evidence
of family-based socialization was found. It should be noted, however, that these findings are based
on a sample of adults, and that shared environmental influences tend to become less important (and
thus genetic and nonshared environmental ones become relatively more important) as individuals
progress through the life course. It is therefore likely that shared environmental influences are of
prime importance during the earlier stages of life (i.e., childhood and adolescence), while genetic
factors and nonfamily social influences gain more prominence in adulthood and old age (Eaves
et al. 2008).

Although this study nicely supplements existing social scientific research on religion (i.e.,
by examining free-will and family socialization arguments), it also highlights two potential
implications for social scientific approaches. First, it is likely that any model of religion that
does not consider all three of the components discussed here—genetic, shared environmental,
and nonshared environmental influences—will fail to explain a large proportion of the individual-
level variation on religious practices, salience, beliefs, and experiences. This assertion is based on
the fact that each of the eight measures of religion examined here appears to be influenced by both
genetic and environmental factors. This suggests that traditional sociological models of religious
life, which focus exclusively on the latter, may suffer from explanatory power deficiencies,
especially when trying to predict individual-level variation on the more internally motivated
aspects of religious participation such as beliefs and commitments.

Second, and perhaps equally important, it is possible that genetic factors may be biasing the
results of social scientific studies that employ religious variables as predictors of other outcomes
(Bouchard and Loehlin 2001; Udry 1995). For example, some scientists (e.g., Sloan, Bagiella,
and Powell 1999) have voiced concern that findings showing a connection between religion and
health (see Ellison and Levin 1998 for a review) may be spurious due to the failure to control for
important covariates, possibly including potential genetic confounders. Currently, we are unable
to definitively establish whether religion is a “cause” of other individual and social outcomes,
or whether it is simply a “marker” that is tapping some unobserved set of influences, possibly
including genetic factors. As is the case with explanatory power deficiencies, this potential
challenge to social scientific research varies depending upon which facets of religion are under
investigation—that is, this may be a bigger issue for aspects of religious life such as beliefs and
commitments that appear to be strongly influenced by genetic factors, compared with affiliation
and organization-based activities, which are influenced by genetic differences to a smaller degree.
Important topics of scholarship that could be vulnerable to this concern include the relationships
between religious involvement and prosocial attitudes and behaviors, family relations, health and
well-being, civic engagement, crime and delinquency, and socioeconomic attainment, among
others. In order for the growing corpus of literature in these areas to be accepted by important
segments of the larger scientific community, researchers will eventually need to show that these
associations are not the spurious results of unobserved genetic predispositions. Efforts to address
this issue on a large scale will require additional data collection projects that take both religious
and potential genetic influences seriously.

Although informative, this study is unable to explain why and how genetic factors influence re-
ligious outcomes. Future research should begin addressing these shortcomings by identifying the
pathways by which genetic influences forge their way into religious life. One way to achieve this
goal is to examine potential mediators—that is, influences that intervene between genetic predis-
positions and religious outcomes (Jang et al. 2001; Plomin 1990; Scarr and McCartney 1983). For
example, it is likely that genetic effects on social outcomes such as religious involvement are
indirect via a whole host of personality and interpersonal characteristics, including extraversion,
agreeableness, openness to experience, and the ability to form and maintain positive relation-
ships with others, to name just a few (Alford, Funk, and Hibbing 2005; Bradshaw 2007). This
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contention is based on research showing (a) that genetic factors are significant predictors of
individual variation on all personality traits, and (b) that these characteristics are, in turn, corre-
lated with religious outcomes (Bouchard and Loehlin 2001; Bouchard et al. 1999; James 1902;
Jang, Livesley, and Vernon 1996; Kirkpatrick 1999; Saroglou 2002). In other words, it is likely
that genetic effects at least partially function via shaping of individual differences in personality,
which then subsequently affect religious life.

To conclude, individual-level variation on a diverse assortment of religious outcomes—that
is, service attendance, childhood religiosity, religious salience, spirituality, daily guidance and
coping, biblical literalism, exclusivist beliefs, and being born-again or making a religious or spiri-
tual commitment—appears to be the product of both genetic and social-environmental influences.
These findings, which are in contrast to most of the published research on religious participation,
as well as social scientific theory in general, demonstrate the need to begin integrating genetic and
other biological factors into existing theoretical and empirical models of religious life. Behavior
genetics, the approach employed here, is capable of doing this, and thus offers the potential to
shed new light not only on potential genetic influences, but also on the arguments social scientific
theory by addressing the longstanding question: To what extent are innate motivations versus
social influences or constraints responsible for the observed variation on religious outcomes?
The social scientific study of religion has either much to gain by capitalizing on the strengths of
this approach, or much to lose by ignoring them. The next step forward in the multidisciplinary
struggle to understand religious phenomena will undoubtedly involve research on the role of
genetic and other biological influences, and social scientists should therefore seek to become
more involved in this area of scholarship.
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NOTES

1. Although twin studies like this one provide unique insight into religious phenomena, like all techniques, they also
suffer from shortcomings and limitations. One of these is the inability to elaborate on the workings of “nongenetic”
biological processes. Future research will need to address other potential biological influences.

2. Research using this three-component behavior genetic model has led to an important conclusion, one that may be
counterintuitive to some social scientists: “Children growing up in the same family do not usually resemble each other
unless they are genetically related” (Plomin 1990:118). Put another way, for most outcomes examined to date (e.g.,
personality, health, and well-being, etc.), family members, particularly siblings, tend to display similar attitudes and
behaviors only to the extent that they share genetic material, not because they reside, or were reared, in the same
household. Thus, for a variety of outcomes it appears to be shared genes and not shared family environments that
function to make individuals in the same household similar to one another. That said, certain aspects of religion,
including service attendance, appear to be rare and important exceptions to this general trend. In other words, religious
outcomes are among only a handful of topics in which shared environmental influences show substantial contributions
to individual variation.

3. Interestingly, findings on organization-based religious participation suggest that genetic factors may be relatively more
important among African Americans compared with whites (Heath et al. 1999). If this finding is replicated, it may
serve as a possible explanation for why African Americans tend to be more religious than other racial/ethnic groups
(at least in the United States).

4. All of the statistics reported here are calculated for cases that remained after listwise deletion of missing values was
performed separately for each measure of religion.

5. There are at least two possible explanations for this finding. First, religious or spiritual transformations could be highly
correlated with one or more latent personality traits such as openness to experience. Given that most personality traits
are substantially influenced by genetic factors (50 percent or more), if such a correlation does exist, it could explain this
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finding. It is certainly possible that some people are genetically predisposed toward emotion-laden religious or spiritual
experiences. Second, although the presence of a genetic effect on this outcome is not really in doubt, the wording of
this particular question forces us to interpret this finding with caution (i.e., it combines a generic commitment to Jesus
Christ that may be shared among all Christians, with the with the conservative Protestant-specific concept of being
“born-again”). The fact that it is a dichotomous variable that fails to fully capture the range of variation on this aspect
of religious life could also be an explanation for this finding. Future research should certainly delve deeper into the
potential genetic nature of this aspect of religious life.
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