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In his essay, “Genes and Ideologies,” Evan Charney wrangles with the question of the role of genes in the formation of
political attitudes via a critique of Alford, Funk, and Hibbing’s 2005 American Political Science Review article. Although critical
evaluations are necessary, his essay falls short of what is required of a scientific critique on both empirical and theoretical
grounds. We offer a comment on his essay and further contend that it is naïve to proceed on the assumption that a barrier exists
between the biological and social sciences, such that the biological sciences have nothing to offer the social sciences. If we look
beyond our discipline’s current theoretical models we may find a more thorough, and not just competing, explanation of
political behavior.

S
tudies examining genetic influences on behavior
have become a significant part of scholarship repre-
sented in reputable and high impact journals across

disciplines, including Science, Nature, the Proceedings of
the National Academy of Sciences, the Journal of Economic
Literature, Psychological Bulletin, and many others. Many
of these studies focus on health issues and socially dam-
aging behaviors such as personality disorders, alcoholism,
and depression,1 but others focus on the role of genes
in social and political attitudes and behaviors.2 While
consideration of the role of genes in models of atti-
tudes and behaviors was introduced to other fields in
the 1970s, it is a relatively new addition to political sci-
ence.3 In particular, Alford, Funk and Hibbing’s (2005)
APSR article “Are Political Orientations Genetically
Transmitted?” has drawn attention to the issue of the
role of genes in political attitudes both from within
academia and the popular press. In his essay, “Genes and
Ideologies,” Evan Charney takes up the question
of the role of genes via a critique of Alford, Funk,
and Hibbing. Although a critical evaluation was long
overdue, his essay falls short of what is required of
a scientific critique on both empirical and theoretical
grounds.

Methodological Considerations
Science is a way to ensure accountability for claims because
the veracity of results can be questioned, studies repli-
cated, and hypotheses retested using different methods.
Rather than replicating the Alford, Funk, and Hibbing
(hereafter AFH) findings using a new data set, or testing
the hypotheses employing different methods, Charney
questions the legitimacy of the AFH results through a
multi-faceted essay. Certainly, questioning the results of
an empirical study is the way in which scientific inquiry
proceeds. An adequate critique of an empirical study,
however, must entail a coherent explanation of the inad-
equacies of the methods employed and demonstrate or
suggest what methods should be used in order to better
test the hypotheses. If this is not done the evaluation is
not a scientific critique.

The methods currently employed in the fields of genet-
ics, psychiatry, and other disciplines used to explore atti-
tudes and behaviors suggest a methodological critique of
AFH is warranted. Twin studies are only a first step in
genetic epidemiological research, albeit an important one
(less frequently family or adoption studies are also used).
Classical twin studies estimate heritability (h2) based on
twin correlations: h2 is 2(rMZ � rDZ), where r is the
correlation coefficient. The relative contributions of the
shared and non-shared environmental effects are: c2 �
2rDZ � rMZ and e2 � 1 � h2 � c2, respectively. According
to this formula, heritability is an estimate for the relative
contribution of genetic effects to total phenotypic vari-
ance. Following designs from earlier twin studies, AFH
applied polychoric correlations to the Holzinger formula
above.4 However, the method used by AFH is seldom
employed for raw data analyses in current scholarship.
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Polychoric correlation transformations are limited in
that the formula does not (1) allow for model fitting (test-
ing whether genetic or familial influences can be removed
from the model without reducing model fit); (2) provide
confidence intervals; (3) include opposite-sex (OS) twin
pairs (thereby excluding roughly 1/3 of the sample in the
VA30K data set used by AFH); (4) test for male-female
differences in the magnitude of variance components esti-
mates; (5) test for the potential for difference in males or
females genes which influence the trait; (6) test or model
differences in either means for continuous data and/or
thresholds for ordinal data between the different zygosity
groups; and (7) allow for the modeling of age, or other
covariates. For these reasons, polychoric correlation trans-
formations have been replaced by more advanced methods.5

Structural equation modeling (SEM) under a maxi-
mum likelihood (ML) framework is the most common
method used to infer the relative importance of the cor-
relations between observed traits of monozygotic and
dizygotic twins in terms of their underlying genetic and
environmental components, less frequently, Bayesian meth-
ods are also used (see Fowler, Baker, and Dawes 2006).
SEM/ML addresses the aforementioned shortcomings by:
(1) testing for differences in the zygosity groups; (2) mod-
eling those difference if they exist; (3) including OS twins;
(4) including other siblings, parents, and any number of
different relative types; and (5) model fitting to deter-
mine if removing the genetic or social component of a
specific trait provides a statistically better model. This
last feature addresses Charney’s argument that his expla-
nation for attitudes is more parsimonious than what AFH
present. What Charney seems to be arguing is that exclu-
sively environmental explanations are “more parsimoni-
ous” simply because we are more used to them—an
outrageous assertion on the face of it. Parsimony is only
a virtue if it is also consistent with the data, not if it is
only consistent with our preconceptions. If model parsi-
mony is paramount, as Charney suggests, methodologi-
cal improvements to AFH will resolve this concern. Rather
than to assume that environment-only models are both
more parsimonious and better fitting, model fitting tech-
niques are available to determine whether a common and
unique environmental model is superior to a model includ-
ing genetic influences.

In short, the results presented by AFH can be strength-
ened and potential problems with the findings can be
addressed with more sophisticated methods currently used
in behavior genetics. An important consideration regard-
ing the use of polychoric Holzinger transformations, is
that if no sex differences exist, and the zygosity groups
present no differences in means or thresholds, then Holz-
inger transformations provide remarkably similar results
to an ML analysis.6 This happens to be the case with the
AFH results. The conservatism items in the AFH study
were tested within an ML framework using the full sam-

ple of twins.7 A subset of the results of those analyses are
shown in table 1.

While there are some sex differences in the magnitude
of the variance components, the additive genetic compo-
nent could only be dropped for one trait (political affil-
iation), while the common environment component could
be removed for more than half the attitude items. The
more sophisticated methodology and more parsimoni-
ous explanation suggest that genes play an even stronger
role in political attitudes. In other words, AFH pro-
vided a more conservative estimation using the simpler
method.

An important methodological consideration raised by
Charney concerns the construction of the conservatism
scale used by AFH. He asserts that not all political items
in the scale can be given equal weight and therefore the
analyses are flawed. This point would be better addressed
empirically by simply weighting the items based on national
polling data in the year of the study (or the appropriate
NES data) and rerunning the analyses based on an appro-
priate weighting scheme. However, a review of the AFH
findings illustrate that many items that are stronger cor-
relates to conservatism (e.g., immigration vs. divorce) have
a more pronounced genetic influence. It is likely, there-
fore, that the results from such an analysis would show an
increase in the additive genetic influence of conservatism
(e.g., Hatemi et al. 2007). This stands opposed to what
Charney seems to intend. Also, there is ample evidence
for the construct validity and heritability of the Wilson-
Patterson conservatism scale and there are two very impor-
tant considerations not raised by Charney that a brief
review of the current literature employing the Wilson-
Patterson index provides.8 Several studies factored the scale
into separate latent constructs and then ACE modeled
each factor score separately.9 In each of the factors there is
a significant genetic influence, though they differ depend-
ing on the factor (labeled Sex, Militarism, Religion, Poli-
tics, and Economics). Further, while the scale may be
limited in many respects, it is remarkably normally
distributed.

While it is no simple task to gain a broad understand-
ing of a field, or a deep understanding of a subfield, a
critique of empirical work should attempt to be thorough
in the literature it presents. A particular transgression by
Charney in this regard is his presentation of the equal
environments assumption (EEA) literature in an attempt
to augment his argument that the findings from twin stud-
ies are confounded. The literature presented was highly
selective and ignored the corrections and tests employed
by geneticists and social scientists to test the validity of the
assumption on a trait-specific basis.10

Early tests for EEA violations correlated perceived twin
similarity with the trait under consideration while con-
trolling for actual zygosity. Numerous studies of person-
ality, intelligence, and psychiatric behaviors have found
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Table 1
(US) Standardized Variance Components (95% CI) Sex Limitation Model Fitting for Political Attitudes; Thresholds Corrected
for Agea

Parameter Estimates

Females Males

Model a2 c2 e2 a2 c2 e2 −2LL �X2 �df
p-value

(comparison model)

Abortion ACEbc .26 (.12–.41) .41(.27–.53) .33 (.29–.37) .38 (.16–.51) .19 (.10–.37) .43 (.36–.50) 23249.16 6.33 6 .38 (ACE)
Astrology AEb .47(.43–.47) — .53 (.48–.57) .47 (.39–.54) — .53 (.46–.61) 24329.32 2.83 2 .24 (ACE)
Busing ACEb .31 (.16–.31) .09 (.08–.20) .60 (.55–.65) .12 (0–.40) .30 (.06–.45) .58 (.50–.66) 22772.97 3.64 4 .46 (ACE)
Capitalism AEb .47 (.43–.52) — .53 (.48–.57) .61 (.54–.67) — .39 (.33–.46) 23031.11 5.08 2 .07 (ACE)
Censorship AEb .38 (.33–.42) — .62 (.58–.67) .39 (.35–.47) — .61 (.53–.69) 24416.92 5.92 2 .05 (ACE)
Death Penalty ACEbd .35 (.22–.48) .21 (.10–.31) .44 (.40–.48) .35 (.22–.48) .21 (.10–.31) .44 (.40.-48) 18872.82 0.29 3 .96 (ACE)
Divorce ACEbc .25 (.16–.29) .23 (.08–.38) .52 (.47–.57) .42 (.31–.42) 0 (.00–.07) .57 (.53–.65) 24253.99 10.35 6 .11 (ACE)
Draft AEbd .37 (.32–.41) — .63 (.60–.68) .37 (.32–.41) — .63 (.60–.68) 22096.51 0.10 1 .75 (ACE)
Federal Housing AEb .41 (.36–.46) — .59 (.54–.64) .41 (.36–.46) — .59 (.54–.64) 22455.92 5.49 2 .06 (ACE)
Foreign Aid ACEb .40 (.29–.45) .01 (.00.-10) .59 (.55–.64) .31 (.08–.49) .11 (.00–.31) .58 (.51–.66) 25235.07 8.35 4 .08 (ACE)
Gay Rights ACEbd .34 (.24–.45) .25 (.22–.34) .41 (.39–.45) .34 (.24–.45) .25 (.22–.34) .41 (.39–.45) 22434.67 5.02 3 .17 (ACE)
Immigration AEbd .46 (.46–.49) — .54 (.51–.54) .46 (.46–.49) — .54 (.51–.54) 24832.82 1.02 1 .31 (ACE)
Living Together ACEbc .51 (.41–.68) .16 (.10–.24) .33 (.30–.37) 0 (.00–.34) .48 (.21–.54) .52 (.52–.58) 21940.29 6.82 6 .33 (ACE)
Military Drill AEbd .36 (.31–.40) — .64 (.63–.69) .36 (.31–.40) — .64 (.63–.69) 21635.07 6.88 4 .14 (ACE)
Modern Art AEbcd .40 (.36–.43) — .60 (.57–.64) .40 (.36–.43) — .60 (.57–.64) 25004.82 0.27 1 .61 (ACE)
Moral Majority AEbd .42 (.38–.47) — .58 (.53–.62) .42 (.38–.47) — .58 (.53–.62) 24882.86 1.15 2 .56 (ACE)
Nuclear Power AEbd .34 (.30–.39) — .65 (.61–.65) .34 (.30–.39) — .65 (.61–.65) 24577.93 5.99 2 .06 (ACE)
Pacifism AEbd .31 (.27–.35) — .69 (.65–.73) .31 (.27–.35) — .69 (.65–.73) 22094.26 0.79 1 .94 (ACE)
Party Affiliation CEbcd — .81 (.78–.84) .19 (.16–.22) — .81 (.78–.84) .19 (.16–.22) 8738.75 2.34 2 .31 (ACE)
Property Tax AEbd .42 (.41–.46) — .58 (.58–.63) .42 (.41–.46) — .58 (.58–.63) 21227.90 0.00 1 .48 (ACE)
Religiosity-2 ACEbc .56 (.35–.66) .19 (.08–.39) .25 (.21–.29) .22 (.00–.57) .36 (.05–.59) .41 (.32–.50) 15047.54 3.33 3 .34 (ACE)
School Prayer ACEb .32 (.16–.48) .37 (.22–.51) .31 (.27–.36) .47 (.22–.62) .21 (.09–.41) .32 (.26–.40) 18018.47 4.66 4 .32 (ACE)
Segregation AEbcd .37 (.32–.37) — .63 (.59–.68) .37 (.32–.37) — .63 (.59–.68) 20367.82 0.08 1 .78 (ACE)
Socialism AEbd .38 (.34–.38) — .62 (.58–.66) .38 (.34–.38) — .62 (.58–.66) 21328.12 0.53 1 .46 (ACE)
Unions AEbd .41 (.36–.46) — .59 (.54–.64) .41 (.36–.46) — .59 (.54–.64) 24884.86 4.34 2 .11 (ACE)
Women’s Lib ACEbc .34 (.18–.49) .18 (.05–.18) .48 (.44–.53) .31 (.23–.39) 0 (.00–.03) .69 (.61–.76) 24217.86 8.22 6 .22 (ACE)
X-Rated Movies AEbcd .51 (.47–.56) — .49 (.46–.54) .51 (.47–.56) — .49 (.46–.54) 18652.25 0.79 2 .67 (ACE)

Note: This table was originally published in Hatemi 2007 as table 4.3; (a) Only best fitting models shown (b) Equated Thresholds for MZ and DZ pairs (MZ/DZ groups have no
difference).(c) Equated Thresholds for Males and Females (d) Equated Variance components for Males and Females.
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that twin trait resemblance was not influenced by per-
ceived similarity.11 Later tests focused on correlating the
similarity of the twins’ environments with the trait under
consideration while controlling for actual zygosity, but
also found no violation of the EEA.12 A more recent test
modeled the discrepancy between perceived and actual
zygosity by extending the ACE model to partition the
common environment into two parts; usual common envi-
ronment (which is correlated at 1.0 for all twin pairs) and
specific common environment (which is determined by
perceived zygosity—correlated at 1 if both twins perceive
themselves to be MZ, 0 if both twins see themselves as
DZ, and .5 if the twins disagree about their zygosity).
Utilizing this method, studies find no evidence that per-
ceived zygosity (whether from the twins, parents, or oth-
ers) influenced resemblance for personality traits or social
attitudes.

The most common and least prohibitive test currently
used for ordinal data is a simple statistical comparison
which tests if equating the prevalence of the trait or atti-
tude under examination (modeled as thresholds within a
multi-factorial threshold model) between MZ and DZ
twins provides a better fit to the data than separate thresh-
olds. Thresholds for MZ and DZ twin pairs that can be
equated without worsening model fit implies no differ-
ence in variances between MZ and DZ twin pairs.13 Dif-
ferences have been found for traits such as perceived
closeness to siblings but not for intelligence, personality,
or social and political attitudes.

Potential violations of the EEA are important to recog-
nize when critiquing a twin study, but it should be noted
that the EEA must be tested for each specific trait under
consideration. For example, if a violation is found for
dressing alike it does not follow that the violation applies
to height, weight, or political attitudes. While a violation
of the EEA invalidates the use of the classical twin model
for the specific trait in question, it does not invalidate it
for every trait. Social science challenges to the EEA tend
to either misrepresent the assumption or generalize
violations—suggesting that a violation means the overall
twin design is empirically unsound and its results cannot
be trusted for any trait. Again, a systematic review of the
literature reveals these important considerations.

The EEA does not mean that geneticists assume there
are no differences in MZ and DZ rearing. Rather, they
assume that these differences do not affect the trait under
examination because they test for it and if a violation is
found they model the violation to correct for it. In the
rare instances that a violation may be present, a statistical
technique is used to model the increased similarity rather
than assuming that similarity in dress, classrooms, and
room sharing make any difference in twins’ similarity in
political attitudes.

The data and methods employed by AFH in their 2005
American Political Science Review article were presented

for critique by their peers in the scientific tradition. If we
collectively aim at becoming a science of human behavior,
we have an obligation to hold each other accountable within
scientific standards. Although critiquing AFH is entirely
appropriate, the critique offered by Charney provides no
opportunity to hold AFH accountable for their findings.
The argument can be made that AFH’s results should be
carefully scrutinized because of the method used to test
their hypotheses—similar to what we suggest above—but
while AFH used simpler methods than those employed in
current research, it should be noted that most studies
attempting to analyze the heritability of any phenotype
start with simple correlation differences between MZ and
DZ twins. Normal science proceeds incrementally and
complex studies such as those undertaken by behavioral
geneticists are typically executed in stages.

Theoretical Considerations
It is widely acknowledged that attitudes are learned, that
is, that they develop through experience.14 It is often
argued, in light of this understanding, that attitudes are
environmentally caused. Studies since the 1970s have
reported modest to strong genetic influences on social and
political attitudes, thereby providing empirical evidence
that attitudes and behaviors are a result of both genes and
environment.15 Such findings do not negate the impact of
the environment, but explain the extent to which environ-
ment matters. Regarding the possibility of genetic influ-
ence on political attitudes, Charney says that “such a
hypothesis is, in and of itself, extremely implausible (if
not incoherent).” Addressing this admittedly widespread
belief among social scientists appears to be the goal of the
AFH study. However, it is not the case that environmental
and biological hypotheses are implausible, incoherent, or
incompatible—in fact, they are inseparable. Genetic fac-
tors exert their influence on an organism in a particular
environment such that any trait must be a combination of
the two factors. Any explanation that denies this inter-
action is incoherent.

Regarding the role of genes, Charney states that

if true, it would require nothing less than a revision of our under-
standing of all of human history, much, if not most of political
science, sociology, anthropology, and psychology, as well as, per-
haps, our understanding of what it means to be human.16

This “revision of our understanding” happened a very long
time ago. There is no nature-nurture debate. One can
review the classical literature from Darwin (1872) and his
contemporaries, or more recent literature from genetics to
neuroscience and even philosophy to discern that the sci-
entific community recognizes that genes are very much a
part of what it means to be human. Genes are not myste-
rious, elusive or fleeting, and any assertion to the contrary
is comparable to suggesting that bacteria we cannot see
are not really there and that evil spirits in the body cause
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illness. Genes are physical and quantifiable. With empir-
ical study, increasingly sophisticated methodology,
technology, and time, scientists will continue to under-
stand how genes do what they do.

Charney’s critique seems largely a philosophical strug-
gle with empirical science and the “threat” of genes merely
provides the impetus. The argument he attempts to put
forth is that variance component estimates do not mea-
sure what AFH say they measure. Charney does not con-
vincingly show this to be the case. He may not believe
such methods measure what they purport to measure, but
science does not proceed in this way. If the problem is
ultimately a disbelief in the ability to measure human
attitudes and behavior, we relegate our discipline to phi-
losophy and history. Charney’s use of the Horwitz et al.
(2003) critique of the EEA illustrates this danger. Hor-
witz et al.’s (2003, 125) assertion that “theoretical assump-
tions not empirical findings determine where to end the
chain of causation between social and genetic factors” is
an attempt to critique empirical findings on moralistic
grounds.17 A more scientifically-oriented critique would
offer a means for further clarifying the estimates produced
through twin studies rather than dismissing them simply
because they only provide estimates. Estimates from any
empirical study, whether regression analysis, Bayesian mod-
els, or others, are all just estimates based on the model
employed.

Conclusion
It is unlikely that “the” gene for conservatism, financial
success, a great golf stroke, or any other complex trait will
be identified. It is more likely that complex networks of
genes, for which causal variation might be specified, are
the appropriate targets for future research. Genes likely
establish general inclinations or predispositions that shape
our interpretation and reaction to experiences. Those expe-
riences increase the likelihood of developing a specific trait
or attitude.18 It may be the case that the more we learn
about genes the more we discover the importance of rele-
vant environmental influences on behavior. Without con-
sideration of one we would not gain full understanding of
the other.

If what political scientists are truly after is an answer to
the question, “Why do people do what they do?” a focus
on cultural or social influences alone will leave us with an
incomplete understanding of our subject. Social determin-
ism does not make any more sense than biological or genetic
determinism and to proceed on the assumption that a
barrier exists between the biological and social sciences,
such that the biological sciences have nothing to offer the
social sciences is naïve.

This comment is not intended to be simply an exami-
nation of one author’s misrepresentative attack on a par-
ticular study, but a response to the idea that is it acceptable

to critique empirical work based on the philosophical rejec-
tion of the scientific method. Epidemiologists and psy-
chologists are currently undertaking the study of political
attitudes and behaviors. We may prefer to wrangle about
the utility and philosophical implications of incorporat-
ing genes into our models, but the evidence suggests that
we must take on new theoretical approaches and develop-
ments in methodology and consider them as candidate
improvements upon our existing paradigm. The alterna-
tive is to yield significant parts of our discipline to scien-
tists in other disciplines. To concur with Charney, the
AFH study could doubtless be improved upon—but what
scientific study cannot? The greater issue emerging from
this critique is that if we are to proceed as a social science
there is something to learn from AFH. If we look beyond
our discipline’s current theoretical models we may find a
more thorough, and not just competing, explanation of
political behavior.

Notes
1 Caspi et al. 2002, 2003.
2 Eaves and Eysenck 1974; Eaves et al. 1989; Martin

et al. 1986; Truett et al. 1992.
3 Alford, Funk, and Hibbing 2005; Fowler 2006,

2007; Hatemi, Alford, Hibbing, Keller, Martin,
Medland, and Eaves 2007; Hatemi et al. 2007b;
Fowler and Dawes 2007; for an exception see Nel-
son 1974.

4 Holzinger 1929.
5 Rijsdijk and Sham 2002; and Neale 1997, 2000.
6 Neale and Cardon 1992.
7 Hatemi 2007.
8 Bouchard et al. 2003.
9 Eaves et al. 1999.

10 Matheny, Wilson, and Dolan 1976; Plomin and
Lachlin 1976; Scarr and Carter-Saltzman 1979.
Also, Lytton 1977 examined family members and
found no relationship between the parent’s percep-
tion of the twin’s zygosity and actual twin behavior.

11 Kendler 1983; Loehlin and Nichols 1976; Kendler
et al. 1987; Martin et al. 1986; Heath, Jardine, and
Martin 1989.

12 Hettema, Neale, and Kendler 1995; Kendler et al.
1993; Xian et al. 2000. Hettema, Neale, and Ken-
dler did find an equal environment assumption
violation for Bulimia Nervosa. No violations were
found for other psychological traits (e.g., major
depression, generalized anxiety disorder, phobia, and
alcoholism).

13 Many authors describe this test more generally stat-
ing they are testing for “twin specific effects” and do
not explicitly state that they are testing for the EEA.
In addition, when data have been collected from
non-twin siblings, checking for differences in the
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variances or thresholds between twins and siblings,
and for differences between the DZ covariance and
the twin-sibling and sibling-sibling covariances, can
provide a more robust test of the EEA.

14 Eagly and Chaiken 1993.
15 Eaves and Eysenck 1974; Eaves et al. 1989; Martin

et al. 1986; Truett et al. 1992.
16 Charney 2008, 330.
17 Horwitz et al. 2003; but see Freese and Powell 2003

for an overview of this debate.
18 Olson et al. 2001.
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