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Abstract
Background—Sense of mastery, a personal resource, is likely to have an inverse association
with alcohol dependence. Previous evidence, however, is sparse. In addition, the extent to which
an association is due to genetic or environmental factors is unknown.

Methods—Data were from 3,983 male twins and 2,630 female twins who had ever used alcohol,
interviewed in the Virginia Adult Twin Study of Psychiatric and Substance Use Disorders.
Mastery was measured by a 6-item scale. Lifetime diagnosis of alcohol dependence was based on
DSM-IV criteria assessed in a structured diagnostic interview. Univariate analyses modeled the
relative contributions of genetic and environmental factors to mastery and alcohol dependence
using Mx software. Bivariate Cholesky models were fit to the mastery and alcohol dependence
raw data.

Results—In the best-fitting model of mastery, genetic factors accounted for about 33% of the
observed variance. Nonshared environmental factors, including random measurement error,
accounted for the remaining 67%. Fifty-six percent of the variance in liability to alcohol
dependence was genetic, and the other 44% was explained by the nonshared environment. The
phenotypic polychoric correlation between mastery and alcohol dependence of −0.18 was
primarily (67% in the best-fitting model) explained by genes common to both low mastery and
alcohol dependence; the rest was explained by nonshared environmental factors.

Conclusions—The findings indicate that genetic risk for alcohol dependence overlaps with
genetic factors that influence sense of mastery. Key challenges for future research are to identify
the genes that influence mastery and alcohol dependence, as well as the environmental pathways
by which they come to be linked.
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Alcohol dependence, A major health issue, affects 4 to 5% of the U.S. population at any
given time (Li et al., 2007) with a lifetime prevalence of 12.5% (Hasin et al., 2007). Family,
twin, and adoption studies have shown a substantial genetic contribution to alcohol-related
outcomes (Heath et al., 1997; Kaprio et al., 1991; Kendler et al., 1994; Li et al., 2007;
McGue et al., 1992).
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Risk factors for developing alcohol use disorders include aspects of temperament, such as
neuroticism (Kendler et al., 2011; Littlefield and Sher, 2010). A neglected potential
protective factor for alcohol use disorders is mastery. Mastery—also termed self-efficacy,
sense of control, and locus of control—is the belief that one has control over one’s
outcomes. People with a high sense of mastery believe they can handle whatever comes their
way and that they—not other people or fate—will determine how things turn out. It is a
personal resource on which people draw to deal with challenges and guide their lives in
preferred directions (Bandura, 1999, 2006; Mirowsky and Ross, 1998, 2007).

Some evidence suggests that mastery should reduce the risk of alcohol use disorders,
including alcohol dependence. Mastery is related to lower alcohol dependence (Poikolainen,
1997), alcohol consumption (Shamloo and Cox, 2010), and the likelihood of any substance
use disorders, including alcohol use disorders (Kiecolt et al., 2009). Similar, domain-specific
constructs involving self-efficacy for alcohol use also are associated with reduced severity
of alcohol use disorders (Williams et al., 1998; Witkiewitz et al., 2012). In many studies,
though, samples are small and limited to treatment-seekers (Surgenor et al., 2006).

In addition, mastery influences outcomes over the life course that may alter the risk of
alcohol dependence. Among adolescents, it predicts educational attainment (Murasko, 2007;
Ross and Broh, 2000). Mastery also has positive effects on physical health and healthy
lifestyles (Bovier et al., 2004; Ross and Broh, 2000; Taylor and Stanton, 2007; Thoits,
1995).

Mastery, like self-esteem, is partially heritable (Kendler et al., 1998; Raevuori et al., 2007;
Roy et al., 1995). The lone study of which we are aware estimated the heritability of mastery
at 0.33 for male and female twins aged 25 to 74 years from the MIDUS twin and sibling
subsample (Kessler et al., 2004). No studies to our knowledge have examined common
genetic and environmental sources of mastery and alcohol dependence.

In this study, we address this question, using data on male and female twins from the
Virginia Adult Twin Study of Psychiatric and Substance Use Disorders (VATSPSUD)
(Kendler and Prescott, 2006). First, we assess genetic and environmental contributions to
mastery and alcohol dependence. Second, we determine whether mastery is related to a
lower risk of lifetime alcohol dependence. Third, we investigate the genetic and
environmental sources of the association of mastery and alcohol dependence, and we test
whether the strength of their effects differs by gender.

MATERIALS AND METHODS
Sample

The sample consisted of twins who participated in the VATSP-SUD, a population-based
longitudinal study of psychopathology in adult twins. The study, begun in 1988 (Kendler
and Prescott, 2006), identified Caucasian female–female (FF) twins through the population-
based Virginia Twin Registry (now the Mid Atlantic Twin Registry). These twins, born in
Virginia 1934 to 1974, were eligible to be interviewed if they had completed a mailed
questionnaire in 1987 or 1988, which had a response rate of 64%. Zygosity was determined
using co-twins’ self-reports on standard questions, photographs, and data on DNA
polymorphisms in 496 twin pairs (Kendler and Prescott, 2006). The present study used data
from FF twins who were interviewed face-to-face at wave 1 in 1987 to 1989 and by
telephone at wave 4 in 1995 to 1997, with response rates of 92 and 85%, respectively. Data
also were drawn from a parallel study, begun in 1993, of male-male (MM) and male-female
(MF) twins born 1940 to 1974. They were interviewed by telephone at wave 1 in 1993 to
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1996 and at wave 2 in 1994 to 1998, with response rates of 72 and 83%, respectively. The
present study used data from wave 2.

As often occurs in twin samples (Lykken et al., 1987), monozygotic (MZ) twins (especially
males in the present sample) are overrepresented. Possibly identical twins are more willing
to participate, due to their identical status. Opposite-sex dizygotic (DZ) twins also are
overrepresented, due possibly to greater cooperation rates. Nevertheless, the sample is
broadly representative of native-born white Virginians of these age groups (Kendler and
Prescott, 2006). For details on recruitment and nonparticipation, see Kendler and Prescott
(2006).

The analytic sample consisted of FF, MM, and MF twins of known zygosity on whom we
had data for mastery and lifetime alcohol dependence, excluding lifetime abstainers from
alcohol. The sample of 6,613 individuals was composed of 766 monozygotic female (MZF)
twins, 541 dizygotic female (DZF) twins, 1,579 monozygotic male (MZM) twins, 1,186
dizygotic male (DZM) twins, and 2,541 opposite-sex (OSDZ) twins.

There were 310 MZ and 205 DZ FF twin pairs, 634 MZ and 426 DZ MM twin pairs, and
953 OSDZ twin pairs. Thirty-six additional twin pairs were formed from 9 sets of triplets
with 2 members in the sample, 7 complete sets of triplets, and 1 complete quadruplet set.
Another 1,527 respondents had no co-twin. The mean age in the analytic sample was 37.13
(SD = 8.9); mean education was 13.59 (SD = 2.5) years. In the VATSPSUD sample, alcohol
dependence is comorbid with major depression, generalized anxiety disorder, phobia, drug
abuse and dependence, adult antisocial behavior, and conduct disorder (Kendler et al.,
2003).

This project received approval from human subject committees at Virginia Commonwealth
University. Written informed consent was secured before the in-person interviews, and
verbal consent before the telephone interviews. IRB approval also was granted from
Virginia Tech for the secondary analyses.

Measures
Alcohol Dependence—Lifetime diagnosis of alcohol dependence was based on DSM-IV
criteria assessed in a structured diagnostic interview, adapted from the Structured Clinical
Interview for DSM Disorders (Spitzer & Williams, 1985) and administered by clinically
trained interviewers. The initial question asked about lifetime alcohol use. Of respondents
with scores on mastery, 4.17% (N = 288) reported never having consumed a full drink; they
were excluded from the analyses. Respondents who reported ever having an alcoholic drink
were assessed for alcohol dependence if they (i) had ever consumed ≥ 13 (men) or ≥ 7
(women) drinks in a single day; and/or (ii) answered yes to any of 3 screening questions:
“Have you ever had a period in your life when:…you drank too much?; …you drank instead
of spending time with hobbies, family, or friends?; and… someone else objected to your
drinking?” Respondents who met either criterion were asked additional questions about the
time “when you used alcohol the most” or “when this problem was at its worst.” Alcohol
dependence was assessed at wave 4 for FF twins and at wave 2 for MM and MF twins.

Mastery—Sense of mastery was assessed by 6 items (Maddi et al., 1979). Two items from
the original 8-item scale, “What happens to me in the future mostly depends on me” and “I
can do just about anything I really set my mind to,” were dropped because they loaded on
another dimension. Item responses ranged from 4 (strongly disagree) to 1 (strongly agree).
The items were reverse coded so that higher values indicated higher mastery. The resulting
raw sum score ranged from 6 to 24. Table 1 shows the 6-item factor loadings for a single-
factor model. Cronbach’s a was 0.77. In the biometric twin modeling, mastery was
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polychotomized as a 5-category variable (r = 0.92 with the sum score), for use with the Mx
raw ordinal data option. Mastery was measured at wave 1 for FF twins and at wave 2 for
MM and MF twins.

Other Measures—Supplementary analyses involved age, years of education, and scales of
self-esteem (Rosenberg, 1965), optimism (Scheier and Carver, 1985), and neuroticism
(Eysenck et al., 1985).

Statistical Analyses
Descriptive analyses were conducted using Stata Version 10.1 (Stata Statistical Software
[computer program], 2007). Generalized estimating equation (GEE) models examined how
gender, zygosity (MZ vs. DZ), and having a same-sex versus opposite-sex twin were related
to mastery, alcohol dependence, age, and education. In addition, we investigated whether the
relationship between mastery and alcohol dependence held when controlling for the related
constructs of self-esteem, optimism, and neuroticism. Significance tests were adjusted for
twin-pair clustering. Only mastery and alcohol dependence were included in subsequent
analyses. Age was unrelated to mastery. Education had a small correlation with mastery (r =
0.22, p < 0.001), but in a logistic regression of alcohol dependence on mastery, the
coefficient for mastery (OR = 0.92, p < 0.001) was unchanged when education was added as
a predictor (OR = 0.93, p < 0.001). Mastery was correlated with the related constructs of
self-esteem (r = 0.67, p < 0.001), optimism (r = 0.67, p < 0.001), and neuroticism (r = −0.47,
p < 0.001). When each of those constructs was added as a predictor of alcohol dependence,
in each case the odds ratio for mastery increased to 0.95, but remained significant (p <
0.001).

The phenotypic association between mastery and alcohol dependence was estimated as a
polychoric correlation. We assessed resemblance in twin pairs by estimating polychoric
cross-twin correlations for the 2 variables, and cross-twin, cross-trait correlations (i.e.,
mastery in twin 1 with alcohol dependence in twin 2 and vice versa).

The analyses assume that although mastery is treated as an ordinal variable, the underlying
latent response giving rise to this observed variable is normally distributed in the population.
Liability to alcohol dependence also is assumed to be normally distributed, where people
who exceed some threshold exhibit the disorder. To test whether bivariate normality is a
viable assumption for estimating polychoric correlations, we performed likelihood ratio chi-
squared tests (G2) of correlations involving mastery using the polychoric procedure in Stata
(Stata Statistical Software [computer program], 2007).

Twin models can partition the phenotypic variance of an observed characteristic into 4
sources of variance: (i) additive genetic factors (A) from genes whose allelic effects
combine additively, (ii) dominance genetic factors (D) from nonadditive interactions
between alleles at the same locus, (iii) the shared (or common) environment (C) that
increases similarity between twins, and (iv) the nonshared environment (E), which includes
nonshared experiences and measurement error. Heritability is the proportion of total
observed variance due to genetic differences between individuals. C and D cannot
simultaneously be estimated in samples of twins reared together. Because MZ pairs share
their genotypes, both additive and nonadditive genetic effects are correlated at 1.0. As DZ
pairs share half their genes, on average, additive and nonadditive effects are correlated at 0.5
and 0.25, respectively. Shared environmental effects are correlated at 1.0 for MZ and DZ
twin pairs, and unshared environmental effects are uncorrelated.

All twin modeling was conducted with the Mx statistical package. Models were fit to the
raw ordinal data using maximum likelihood estimation (Neale et al., 2006). This approach
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works well when sample sizes vary across zygosity groups. We first performed univariate
analyses of mastery and alcohol dependence. Because the cross-twin, cross-trait correlations
were similar for MZ and DZ pairs, we fit a series of models to estimate the degree to which
A, C, and E (path coefficients a, c, and e, respectively) contributed to the phenotypic
variability of each variable. Because the MZ crosstwin within-trait correlations were more
than twice those for DZ twins, we also fit ADE models. Akaike’s information criterion
(AIC; χ2 − 2 df) (Akaike, 1987) was used to evaluate fit. The lower its value is, the better is
the balance between parsimony and explanatory power (Williams and Holahan, 1994). The
AICs in the ACE and ADE models differed only slightly. We report ACE models, given our
limited power to discriminate between additive and dominance genetic effects.

First, in univariate analyses of mastery and alcohol dependence, a general sex-limitation
model estimated qualitative sex-specific effects. This model allows for the possibility that
different genes contribute to a phenotype in males and females, by freely estimating the
genetic correlation ra between male and female OSDZ twins. It also allows the strength of
the A, C, and E effects to differ by sex. Second, a common sex-limitation model examined
quantitative sex differences. This model assumes the same genetic influences in males and
females by constraining the genetic correlation between male and female OSDZ twins to
0.5, but allows the strength of effects (A, C, and E) to differ by sex. Third, a no sex-
limitation model constrained those parameters to be equal. Next, models dropping the C
component and both the A and C components, respectively, were fit by fixing their
respective values to zero. In successive models, if model-data fit did not significantly
deteriorate, the more restricted parsimonious model was retained.

The bivariate Cholesky ACE model, shown in Fig. 1 for a single twin, uses information
from cross-twin, cross-trait correlations to estimate the extent to which phenotypic
covariation is due to shared genetic and/or environmental influences. As the univariate
analyses showed no evidence of qualitative sex-specific genetic effects, the bivariate
analysis began with a common sex-limitation model, followed by a no sex-limitation model.
In subsequent models, individual parameters were tested for significance by setting them to
zero, and the model with the lowest AIC was deemed the best-fitting model. In all the twin
models, male and female thresholds were allowed to differ.

RESULTS
Descriptive Statistics

Table 2 shows descriptive statistics for mastery and alcohol dependence, by sex and
zygosity. It also shows GEE analyses of the effects of sex, zygosity, and having an opposite-
sex twin. Mastery was lower among women than men (z = −7.66, p < 0.001), did not differ
by zygosity (z = −1.36, p = 0.173), and was higher in opposite-sex than same-sex twins (z =
2.28, p = 0.023). Further analysis of the last result showed that women from OSDZ pairs had
higher mastery than women in same-sex pairs (z = 3.42, p = 0.001), but that co-twin’s
gender was unrelated to mastery among men (z = −0.32, p = 0.749).

The prevalence of lifetime alcohol dependence was 25.3% for men and 10.4% for women
(not shown). The estimate for men was somewhat higher than in one study (Kessler et al.,
1994), but similar to that of 23.7% for male lifetime drinkers in another study (Grant, 1997).
The GEE analysis in Table 2 shows that the likelihood of alcohol dependence was lower
among women than men (z = −14.54, p < 0.001); slightly higher among DZ than MZ twins
(z = 2.12, p = 0.012); and no different in opposite-sex than same-sex twins (z = 0.94, p =
0.348). Follow-up analyses showed that the effect of zygosity held for both for men (z =
2.40, p = 0.017) and women (z = 2.19, p = 0.028). The difference was small, and although
statistically significant, probably not meaningful.
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The phenotypic association between mastery and alcohol dependence was negative, as
expected. The polychoric correlation point estimates were modest but significant, at −0.19
for men and −0.15 for women (p < 0.001). Table 3 shows cross-twin correlations for
mastery and alcohol dependence, by zygosity and by sex for OSDZ twins. Cross-twin
correlations were stronger for alcohol dependence than for mastery. Cross-twin correlations
for mastery were more than twice as large for MZ twins as for DZ twins. This pattern also
held for alcohol dependence among female twins, suggesting the possibility of nonadditive
genetic effects. As noted previously, however, ADE models did not fit better than ACE
models. The cross-twin, cross-trait correlations for MZ pairs were not larger than those for
DZ pairs, suggesting little common genetic influence on mastery and alcohol dependence.

We tested the 20 correlations involving mastery (phenotypic, cross-twin for mastery, and
cross-twin, cross-trait for the 5 twin groups) for evidence of deviations from bivariate
normality. Of those, 2 were significant at p < 0.05. That the proportion is slightly higher
than expected by chance may reflect the sensitivity of the likelihood ratio chi-squared test to
sample size.

Univariate Twin Models of Mastery and Alcohol Dependence
Table 4 shows fit statistics for a series of univariate ACE twin models of mastery and
alcohol dependence. For both variables, model 1 was a general sex-limitation model. It
estimated latent additive genetic (A), shared environmental (C), and nonshared
environmental (E) sources of variability independently for men and women, along with the
genetic correlation between OSDZ twins. Model 2, a common sex-limitation model, also
estimated A, C, and E independently, but fixed the genetic correlation to 0.5 for OSDZ
twins. Model 3, a no sex-limitation model, constrained A, C, and E to be equal across sex.
Model 4 was a no sex-limitation model that dropped the C parameter, and model 5 dropped
both the A and C parameters.

For mastery, model 2 fit no worse than model 1, indicating an absence of qualitative
differences in genetic or environmental effects. Model 3, which constrained the A, C, and E
parameters to be equal across sex, fit no worse than model 2. Model 4, an AE model,
provided the best fit. In this model, the parameter estimate for the A component was 0.58
[95% CI 0.53 to 0.62], and the estimate for the E component was 0.82 [95% CI 0.78 to
0.85]. That is, genetic factors accounted for about 33% of the variance in mastery.
Nonshared environmental factors accounted for the remaining 67%, which by definition also
includes random measurement error. Model 5, which dropped the A and C components, fit
worse than model 3.

In the univariate analysis of alcohol dependence shown in Table 4, model fit did not worsen
from model 1, a general sex-limitation model, to model 3, a no sex-limitation model. Model
4, an AE model, provided the best fit. The parameter estimate for the A component was 0.75
[95% CI 0.75 to 0.80], and the estimate for the E component was 0.66 [95% CI 0.59 to
0.73]. Genetic factors accounted for 56% of the variance in liability to alcohol dependence;
nonshared environmental factors and measurement error accounted for the remaining 44%.
Model 5, an E model that dropped the A and C components, fit worse than model 3.

Bivariate Twin Models of Mastery and Alcohol Dependence
Table 5 shows goodness-of-fit statistics for a series of bivariate Cholesky decomposition
models that examined the covariation between mastery and alcohol dependence. A common
sex-limitation bivariate model was the baseline model (model 1, Table 5). Model 2, a no
sex-limitation model, constrained the paths from A, C, and E to be equal across sex.
Goodness of fit did not decrease. Subsequent models were estimated and compared with
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model 2 to determine whether a given path or set of paths significantly contributed to the
covariation between mastery and alcohol dependence. The best-fitting model was model 3,
an AE model that dropped all 3 paths from shared environmental influences (c11, c21, c22).
Model 4 was an AE model that dropped the a21 path, the effect of the additive genetic
influences shared with mastery. This model fit more poorly, indicating that genetic
influences on mastery and alcohol dependence overlap to some extent. Model 5 was an AE
model that dropped the e21 path. The model fit did not significantly deteriorate.
Nevertheless, based on AIC, the best-fitting model for mastery and alcohol dependence
remained the AE model, which dropped all the pathways from shared environmental
influences (Table 5, model 3). Finally, model 6, an E model which dropped the 3 paths from
genetic influences (a11, a21, and a22), fit significantly worse than model 2.

The parameter estimates are given in Table 6. Most of the parameter estimates are similar
across models. The common sex-limitation models have rather wide confidence intervals,
and many of them include zero. In the best-fitting (AE) model, none of the parameter
confidence intervals include zero.

The results for the best-fitting bivariate model are shown in Fig. 2. The models predicted a
total correlation between mastery and alcohol dependence of −0.18. The genetic correlation
(ra) between mastery and alcohol dependence was estimated at −0.27. This negative
correlation indicates that genetic factors that increase mastery tend to decrease the risk of
alcohol dependence. The bivariate heritability equaled:

. Thus, about two-thirds
of the phenotypic correlation was attributable to shared genetic effects. The other one-third
was due to nonshared environmental effects, which include random measurement error. The
nonshared environmental correlation (re) between mastery and alcohol dependence equaled
−0.12. Therefore, the bivariate e2 equaled:

. Hence, genetic
influences and nonshared environmental influences explain the association between mastery
and alcohol dependence.

DISCUSSION
This study examined the etiology of the association between mastery and alcohol
dependence using a large sample of male and female twins. Mastery, the sense that one can
control one’s outcomes, was hypothesized to be negatively related to the risk of alcohol
dependence. We investigated the extent to which genetic and environmental factors
explained variability in mastery and alcohol dependence, as well as the association between
the two.

In the univariate analyses, genetic factors accounted for 56% of the variance in liability to
alcohol dependence, similar to previous estimates from the data (Kendler and Prescott,
2006; Kendler et al., 1994, 2010; Prescott and Kendler, 1999). Nonshared environmental
factors and measurement error accounted for the remaining 44%. Similarly, both genetic and
nonshared environmental factors influenced mastery, whereas the shared environment did
not. The same genetic factors influenced mastery for men and women, and to the same
extent. Genetic factors explained ~33% of the variance in mastery, just as in a previous
study with a different sample (Kessler et al., 2004). Nonshared environmental factors and
measurement error explained the remaining 67%. This component of variance likely
includes the portion of respondents’ socioeconomic status independent of familial
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influences, as well as circumstances and choices over the life course that can enhance or
erode mastery (Bandura, 1999; Mirowsky and Ross, 2007).

Not surprisingly, men had higher average mastery scores than women did. In addition,
gender interacted with the gender of one’s co-twin. Men’s average mastery scores did not
vary with the gender of their co-twin, but women with a male co-twin scored higher on
mastery than women with a female co-twin. To the extent that women’s relative status in
opposite-sex twin pairs parallels their somewhat lower status in society, women may “try
harder” and boost their mastery in so doing. Alternatively, perhaps identification with a twin
who has higher mastery fosters greater mastery.

Mastery had a modest but significant inverse relationship with alcohol dependence. Genetic
factors common to both alcohol dependence and mastery explained about two-thirds of the
association between the two. Shared environmental factors had no discernible influence on
individual differences for either variable or the association between them. Nonshared
environmental factors explained the other one-third of the association. The unshared
environmental component may include stressful life events or chronic strains that undermine
mastery and increase the risk of alcohol dependence. Alternatively, the environmental effect
may be primarily causal. Mastery enables people to cope better with stressors, and it may
help people avoid stressful situations and exploit opportunities that lead them away from
alcohol-related problems.

The bivariate twin models revealed patterns not evident from the cross-twin, cross-trait
correlations, which had suggested little common genetic influence on mastery and alcohol
dependence. Such correlations can hint at the results of twin models, but do not always
directly correspond with them. Model fitting takes into account more than just discrete
correlations, as it involves simultaneous joint modeling of all correlations. Especially when
the phenotypic association is modest, a small amount of cross-twin, cross-trait correlation
can explain a high percentage of the total covariance, as is the case here.

The findings have some possible clinical implications for intervention and treatment.
Interventions designed to raise mastery may help people who are susceptible to alcohol use
disorders to control or reduce their alcohol consumption. Especially pertinent are treatments
involving constructs related to mastery. For example, drink refusal training increased self-
efficacy in abstaining from alcohol and reduced drinking frequency after treatment for
alcohol dependence (Witkiewitz et al., 2012). Similarly, training in alcohol-related coping
skills, another likely correlate of mastery, reduced drinking in high-risk situations (Litt et al.,
2009; Witkiewitz et al., 2012).

The results presented here should be interpreted in light of 3 potential limitations. First, the
sample consists of Caucasian twins born in Virginia. Although patterns of alcohol
dependence in this sample are broadly consistent with those of adults in the United States
(Kendler and Prescott, 2006), the prevalence for men was somewhat higher than in other
studies (Kessler et al., 1994). In addition, the findings may differ in other racial/ethnic
groups. Second, lifetime alcohol dependence was measured retrospectively, so inaccuracies
in recall are possible. Short-term test-retest reliability on alcohol dependence was estimated
at κ = 0.72 (95% CI 0.61 to 0.82) for 382 randomly selected twin respondents who were re-
interviewed after an average of 30 days (Kendler and Prescott, 2006). Third, although
mastery was unrelated to age in this sample, it is sometimes found to be lower in later life,
due to widowhood, retirement, and declining health (Schieman, 2001). It probably fluctuates
over time, as people experience or resolve stressful life events, hardships, and other changes
in life circumstances. Measures of mastery over time would more clearly indicate its relation
to alcohol dependence.
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In conclusion, most research on the etiology of mastery has investigated its environmental
determinants (Kessler et al., 2004). The present study adds to evidence that genetic factors
also contribute to individual differences in mastery. Mastery has a modest but significant
negative association with alcohol dependence. About two-thirds of this association is
attributable to common additive genetic factors. The rest is explained by nonshared
environmental factors. Key challenges for future research are to further probe and explain
the population heritability estimates of this phenotypic relationship. One challenge is to
identify genes that influence mastery and alcohol dependence, as well as the biological
pathways by which they do so. Leads may emerge from discoveries of genes that are
associated with related personality traits (e.g., neuroticism) and alcohol dependence (Judge
et al., 2002; Kendler and Prescott, 2006; Kendler et al., 2011).

Another challenge is to explain how mastery, like other personality traits, is linked to
alcohol dependence (Littlefield and Sher, 2010). Both externalizing and internalizing
pathways are possible. The externalizing pathway to alcohol use disorders, especially
common among men (Kendler and Prescott, 2006; Kendler et al., 2011), is marked by strong
genetic risk factors and externalizing behaviors that often appear in childhood (Dubow et al.,
2008; Englund et al., 2008; Maggs et al., 2008; Pitkanen et al., 2008). Mastery may be
negatively associated with externalizing behaviors, as it seems to help people avoid negative
life events and chronic difficulties (Thoits, 1995). Alternatively, mastery may overlap with
boldness—the “healthiest” dimension of psychopathy—which entails social dominance,
resiliency, and venturesomeness. If so, mastery is unlikely to be related to externalizing
behavior (Patrick et al., 2009). We would predict a stronger link between mastery and
alcohol use disorders through the internalizing pathway. This pathway, which involves
depression and anxiety, is equally common among men and women and has a less strong
genetic basis (Kendler and Prescott, 2006; Pitkanen et al., 2008). Mastery is well-known to
be negatively related to depressive symptoms (Kiecolt et al., 2009; Mirowsky and Ross,
2007; Thoits, 1995). Both phenotypic and genetic models are needed to test these
possibilities.
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Fig. 1.
Path diagram of bivariate Cholesky model of mastery and alcohol dependence. A, additive
genetic effect; C, environmental effect shared by co-twins; E, environmental effect not
shared by co-twins.
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Fig. 2.
Best-fitting bivariate Cholesky model of mastery and alcohol dependence (model 3, Table 5)
with parameter estimates and 95% confidence intervals. All coefficients are significant at p
< 0.05. A, additive genetic effect; E, effect of nonshared environment. Thresholds were
estimated but not shown.
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Table 1

Factor Loadings for a Single Factor Extracted froman Exploratory Factor Analysis of 6 Mastery Items Using
Maximum Likelihood Estimation (N = 6,613)

Item Factor loadings

There is really no way I can solve some of the
 problems I have

0.53

Sometimes I feel that I’m being pushed around in life 0.62

I have little control over things that happen to me 0.58

I often feel helpless in dealing with the problems of life 0.66

There is little I can do to changemany of the
 important things inmy life

0.63

Things never work out the way I want them to 0.63

Eigenvalue 2.84

% of variance 36.93.
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Table 6

Parameter Estimates for the Bivariate ACE Models ofMastery and Alcohol Dependence

Model Variable a 2 c 2 e 2

ACE, CSL, ra, rc, re: Males Mastery 0.32 (0.10 to 0.39) 0.00 (0.00 to 0.19) 0.68 (0.61 to 0.76)

Alcohol dependence 0.43 (0.03 to 0.65) 0.12 (0.00 to 0.37) 0.45 (0.35 to 0.58)

Shared components −0.13 (−0.24 to 0.08) −0.01 (−0.19 to 0.07) −0.05 (−0.12 to 0.02)

ACE, CSL, ra, rc, re: Females Mastery 0.30 (0.04 to 0.45) 0.04 (0.00 to 0.25) 0.66 (0.63 to 0.77)

Alcohol dependence 0.58 (0.08 to 0.81) 0.06 (0.00 to 0.46) 0.36 (0.19 to 0.58)

Shared components −0.07 (−0.23 to 0.17) 0.04 (−0.14 to 0.16) −0.12 (−0.25 to 0.00)

ACE, ra, rc, re Mastery 0.32 (0.20 to 0.38) 0.00 (0.00 to 0.09) 0.67 (0.62 to 0.73)

Alcohol dependence 0.55 (0.30 to 0.65) 0.02 (0.00 to 0.20) 0.43 (0.35 to 0.53)

Shared components −0.11 (−0.18 to −0.02) 0.00 (−0.10 to 0.03) −0.06 (−0.12 to −0.003)

AE, ra, re Mastery 0.33 (0.27 to 0.38) 0.00 0.67 (0.62 to 0.73)

Alcohol dependence 0.56 (0.48 to 0.65) 0.00 0.44 (0.35 to 0.52)

Shared components −0.12 (−0.18 to −0.06) 0.00 −0.06 (−0.11 to −0.002)

AE, re Mastery 0.31 (0.26 to 0.37) 0.00 0.69 (0.63 to 0.74)

Alcohol dependence 0.53 (0.44 to 0.62) 0.00 0.46 (0.38 to 0.56)

Shared components 0.00 0.00 −0.15 (−0.19 to −0.12)

AE, ra Mastery 0.33 (0.28 to 0.39) 0.00 0.67 (0.62 to 0.72)

Alcohol dependence 0.58 (0.48 to 0.66) 0.00 0.42 (0.34 to 0.52)

Shared components −0.17 (−0.20 to −0.13) 0.00 0.00

Models: CSL, common sex-limitation; A, additive genetic effect; C, environmental effect shared by co-twins; E, environmental effect not shared by

cotwins; a2, proportion additive genetic variance; c2, proportion environmental variance shared by co-twins; e2, proportion environmental variance
not shared by co-twins; ra, mastery/alcohol dependence genetic correlation; rc, mastery/alcohol dependence shared environmental correlation; re,

mastery/alcohol dependence nonshared environmental correlation/error. Results for the best-fittingmodel are shown in bold.
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