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Objective: The purpose of this study was
to determine the sources of comorbidity
for social phobia and dimensional repre-
sentations of avoidant personality disor-
der by estimating to what extent the two
disorders are influenced by common ge-
netic and shared or unique environmen-
tal factors versus the extent to which these
factors are specific to each disorder.

Method: Young adult female-female
twin pairs (N=1,427) from the Norwegian
Institute of Public Health Twin Panel were
assessed at personal interview for
avoidant personality disorder and social
phobia using the Structured Interview for
DSM-IV Personality and the Composite In-
ternational Diagnostic Interview. Bivariate
Cholesky models were fitted using the Mx
statistical program.

Results: The best-fitting model included
additive genetic and unique environmen-
tal factors only. Avoidant personality dis-
order and social phobia were influenced
by the same genetic factors, whereas the
environmental factors influencing the
two disorders were uncorrelated.

Conclusions: Within the limits of statisti-
cal power, these results suggest that there
is a common genetic vulnerability to
avoidant personality disorder and social
phobia in women. An individual with high
genetic liability will develop avoidant per-
sonality disorder versus social phobia en-
tirely as a result of the environmental risk
factors unique to each disorder. The re-
sults are in accordance with the hypothe-
sis that psychobiological dimensions span
the axis | and axis Il disorders.

(Am J Psychiatry 2007; 164:1722-1728)

O ne of the most studied and controversial interactions
between axis I and axis II disorders is that between social
phobia and avoidant personality disorder (1-5). Both diag-
noses were first formally introduced on separate axes in
DSM-III (6), with a predetermined hierarchy such that social
phobia could not be diagnosed in the presence of avoidant
personality disorder. In DSM-III-R (7) this exclusion criterion
was dropped, and several other changes were made, includ-
ing the introduction of a generalized subtype of social pho-
bia. Empirical studies based on patients seeking treatment
for social phobia or other anxiety disorders showed substan-
tial overlap between the two disorders, particularly the gen-
eralized form, leading several authors to conclude that they
were not distinct disorders (reviewed by Reich [2]). The crite-
ria for both disorders were further revised in DSM-1V (8).

A study on the prevalence of social phobia in subjects
with avoidant personality disorder using DSM-IV criteria
indicates that the overlap might be less than in studies
based on patients with social phobia alone (9). Since rates
of comorbidity may be artificially raised in clinical sam-
ples (10), population-based studies are necessary to deter-
mine the true degree of comorbidity. To our knowledge,
only two population-based studies of avoidant personality
disorder and social phobia have been published; both re-
ported moderate degrees of co-occurrence (11, 12).

Comorbidity can result from a number of mechanisms
(10, 13). However, several authors have suggested that so-
cial phobia and avoidant personality disorder are part of
the same spectrum, implying that the co-occurrence can
be explained by common etiological factors (e.g., refer-
ences 3-5, 14). In a family study by Stein et al., relatives of
probands with generalized social phobia had a signifi-
cantly higher prevalence of avoidant personality disorder
than first-degree relatives of comparison probands, sug-
gesting that the two disorders share familial risk factors
(15). However, the study by Stein et al. could not determine
to what extent this familial co-aggregation results from
shared genetic or environmental factors. In contrast, twin
studies such as the present study are well suited to test the
hypothesis of overlapping etiological processes (10).

In the present study we estimated the co-occurrence of
avoidant personality disorder and social phobia in a study
group consisting of young adult female-female twin pairs
that participated in structured interviews for axis I and
axis II disorders. Our aim was to determine the sources of
covariation between the two disorders by applying bivari-
ate twin models. Because of the low prevalence of
avoidant personality disorder, we used a dimensional rep-
resentation of this disorder. Specifically, we estimated to
what extent social phobia and avoidant personality disor-
der are influenced by common genetic and shared or
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unique environmental factors and to what extent these
factors are specific to each disorder.

Method

Subjects

Subjects for this study came from the Norwegian Institute of
Public Health Twin Panel (NIPHTP). The twins were identified
through information contained in the Norwegian Medical Birth
Registry, established Jan. 1, 1967, which receives mandatory noti-
fication of all births. Two questionnaire studies have previously
been conducted in this sample: the first wave in 1992 on twins
born 1967-1974 and the second wave in 1998 on twins born 1967—
1979. Altogether, 12,700 twins received the second wave ques-
tionnaire and 8,045 responded after one reminder (response rate
63%), including 3,334 pairs and 1,377 single responders. The
NIPHTP is described in detail elsewhere (16).

Data for analysis were derived from an interview study for axis
I'and axis II psychiatric disorders that began in 1999. Participants
were recruited among the 3,153 complete pairs who, in the sec-
ond wave questionnaire, agreed to participate in an interview
study, and 68 pairs were drawn directly from the NIPHTP. Of these
3,221 eligible pairs, 0.8% were unwilling or unable to participate,
and in an additional 16.2% of pairs, only one twin agreed to the
interview. After two attempts at contact, 38.2% did not respond.
Altogether 50.6% of the eligible female-female twin pairs were in-
terviewed.

Zygosity was initially determined by questionnaire items previ-
ously shown to correctly categorize 97.5% of twin pairs (16). In all
but 385 twin pairs, zygosity was also determined by molecular
methods based on the genotyping of 24 microsatellite markers.
From this data we estimated that the misclassification rate for our
subjects was 0.7%.

Assessments

A Norwegian version of the Structured Interview for DSM-IV
Personality (SIDP-1V) (17) was used to assess personality disor-
ders. This instrument has been used in a number of studies in
many countries, including Norway (18, 19). The specific DSM-IV
criterion associated with each set of questions was rated using the
following scoring guidelines: 0=not present, 1=subthreshold, 2=
present, and 3=strongly present. Behaviors, cognitions, and feel-
ings predominating for most of the last 5 years were considered to
be representative of the individual’s long-term personality func-
tioning. The SIDP-IV was conducted after the axis I interview,
which helped the interviewer in distinguishing longstanding be-
havior from temporary states due to an episodic psychiatric disor-
der. Interrater reliability was assessed based on two raters scoring
70 audiotaped interviews. Intraclass and polychoric correlations
for the number of endorsed avoidant personality disorder criteria
at the subthreshold level were 0.96 and 0.97, respectively. Reliabil-
ity, measured as internal consistency by Cronbach’s alpha based
on polychoric correlations, was 0.96.

Axis I disorders were assessed using the Composite Interna-
tional Diagnostic Interview (CIDI), developed by the World Health
Organization (WHO) and used in most major psychiatric surveys
all over the world in recent years, including Norway (20, 21). It has
been shown to have good test-retest and interrater reliability (22,
23). We used a Norwegian version based on the computerized
DSM-I1V version of the Munich-Composite International Diagnos-
tic Interview (M-CIDI) (24). The CIDI includes questions about
age of onset, which is not assessed in the SIDP-IV.

The interviewers were mostly psychology students in their final
phase of training or experienced psychiatric nurses. For the SIDP-
IV, interviewers were trained by one psychiatrist and two psychol-
ogists with extensive previous experience with the instrument.
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For the CIDI, interviewers received a standardized training pro-
gram administered by teachers certified by WHO. The interview-
ers were supervised closely during the data collection period. In-
terviews were carried out between June 1999 and May 2004 and
were largely conducted in person. For practical reasons, 231 inter-
views (8.3%) were obtained by telephone. Each twin in a pair was
interviewed by a different interviewer.

Approval was received from the Norwegian Data Inspectorate
and the Regional Ethical Committee, and written informed con-
sent was obtained from all participants after a complete descrip-
tion of the study.

Statistical Analysis

Only female-female twin pairs were included in this investiga-
tion because biometric modeling was not possible for social pho-
bia in male subjects due to low prevalence rates. The prevalence
of categorical diagnoses of avoidant personality disorder in our
study group was also too low to permit useful analysis. We there-
fore used a dimensional approach (25), constructing ordinal vari-
ables based on the number of endorsed criteria. To optimize sta-
tistical power and produce maximally stable results, we used a
number of subthreshold criteria (>1), assuming that the liability
for each trait was continuous and normally distributed, i.e., that
the classification (0-3) represented different degrees of severity.
This assumption was evaluated using multiple threshold tests for
each of the criteria. The same procedure was used to test the as-
sumption that the total number of positive criteria for avoidant
personality disorder represented different degrees of severity. All
of the multiple threshold tests were done separately for each zy-
gosity group, and none was significant (all p values >0.05). Be-
cause the number of subjects who endorsed all or most of the cri-
teria for the disorder was small, we collapsed the upper categories
for the total summed score, resulting in an ordinal variable that
included four subcategories.

In the classical twin model used in this study, individual differ-
ences in liability are assumed to arise from three latent factors:
additive genetic factors (A) (i.e., genetic effects that combine ad-
ditively); common or shared environmental factors (C), including
all environmental exposures that are shared by the twins and con-
tribute to their similarity; and individual-specific or unique envi-
ronmental factors (E), including all environmental factors not
shared by the twins, plus random measurement error. Because
monozygotic twins share all their genes and dizygotic twins share
on average 50% of their segregating genes, genetic factors (A) con-
tribute twice as much to twin resemblance for a particular trait or
disorder in monozygotic twins compared with dizygotic twins.
Both monozygotic and dizygotic twins are assumed to share all of
their C factors and none of their E factors.

Model fitting was performed using the Mx statistical program
(26). To test the degree to which the covariation between social
phobia and avoidant personality disorder resulted from common
factors, we applied a bivariate Cholesky structural equation
model (27), specifying three latent factors (A;, C;, and E;) with
pathways influencing both avoidant personality disorder (a1, c11,
e11) and social phobia (az;, c21, €21), in addition to three factors
(A2, Cp, and Ep) accounting for residual influences specific to so-
cial phobia only (azy, c22, €22) (Figure 1). Pathways ay;, c21, and ez;,
from Aj, C;, and Ej, respectively, represent genetic and environ-
mental effects shared by both phenotypes. The choice of ordering
was based on the assumption that avoidant personality disorder
should be the “upstream” variable because it is by definition a sta-
ble lifelong trait, whereas social phobia, although often a chronic
disorder, could be episodic (8). This model permitted the calcula-
tion of correlations between genetic factors (r,), shared environ-
mental factors (rc), and unique environmental factors (re) that in-
fluence the two phenotypes. A full model, including all latent
variables (ACE), was compared with nested submodels with re-
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FIGURE 1. Bivariate Cholesky Decomposition Model for
Avoidant Personality Disorder and Social Phobia?
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@A, C, and E stand for additive genetic, shared environmental, and
unique environmental factors, respectively. Factors numbered 1 in-
fluence both phenotypes. Factors numbered 2 are specific to social
phobia only. a, ¢, and e stand for additive genetic, shared environ-
mental, and unique environmental pathways, respectively. Sub-
scripts 11 and 27 indicate pathways from the first set of genetic and
environmental factors. Subscript 2, indicates pathways from ge-
netic and environmental factors specific to social phobia only.

duced numbers of parameters. The fit of the alternative models
was compared using the difference in twice the log likelihood val-
ues, which under certain regular conditions is asymptomatically
distributed as 2, with degrees of freedom (df) equal to the differ-
ence in the number of parameters. According to the principle of
parsimony, models with fewer parameters are preferable if they
do not result in a significant deterioration of fit. A useful index of
parsimony is Akaike’s information criterion, which is calculated
as Ay2-2Adf (28).

A basic assumption in traditional twin analysis is that monozy-
gotic and dizygotic twins are equally correlated in their exposure
to trait-relevant environments. We tested the validity of this as-
sumption by applying polychotomous logistic regression and
controlled for the correlational structure of our data using inde-
pendent estimating equations, in accordance with SAS procedure
GENMOD (29). Two variables that reflected similarity in child-
hood and adult environments, respectively, were constructed. In
each twin pair we tested whether the avoidant personality disor-
der score or social phobia status in twin 1 interacted with our
measure of environmental similarity in predicting the avoidant
personality disorder score or social phobia status in twin 2. We
controlled for the effects of zygosity, sex, age, and level of environ-
mental similarity, as well as shared environmental effects and ge-
netic effects. None of the four analyses testing the impact of envi-
ronmental similarity on twin resemblance for avoidant
personality disorder and social phobia approached significance
(all p values >0.10).

Results

Of the participating female-female twin pairs, 1,427
(898 monozygotic, 529 dizygotic) had valid data on both
social phobia and avoidant personality disorder. The
mean age of the participants was 28.1 years (range=19-
36). The prevalence of avoidant personality disorder and
lifetime social phobia was, respectively, 2.7% (N=39) and
5.0% (N=71). In subjects with avoidant personality disor-
der, 32.5% also satisfied criteria for social phobia, and
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18.3% of subjects with social phobia satisfied criteria for
avoidant personality disorder. In subjects with 12-month
social phobia (3.2%, N=46), 26.1% had co-occurring
avoidant personality disorder, and the prevalence of
avoidant personality disorder in subjects who fulfilled the
criteria for generalized social phobia (2.5%, N=36) was
30.6%. The association between avoidant personality dis-
order and lifetime and 12-month social phobia, expressed
as odds ratios (OR) and taking into account the clustered
nature of twin data, was 11.97 (95% confidence interval
[CI]=5.36-24.54) and 17.70 (95% CI=7.84-39.95), respec-
tively. The mean age of onset for lifetime social phobia
with and without avoidant personality disorder was 12.5
years (SD=4.7) and 12.8 years (SD=5.8), respectively.

There were no significant differences in thresholds for
lifetime social phobia and the dimensional representa-
tion of avoidant personality disorder within pairs or
across zygosity. Table 1 shows twin correlations (within-
twin, cross-twin, and cross-twin cross-trait) for each zy-
gosity group. The higher correlations in monozygotic
twins compared with dizygotic twins indicate genetic ef-
fects both for social phobia and avoidant personality dis-
order and for the covariation.

The results of model fitting are shown in Table 2. The full
ACE model (modelI) included all pathways from both sets
of latent factors. In model II we constrained both of the C
pathways for social phobia (c21, c22) to zero. This resulted
in an improvement in fit as measured by Akaike’s informa-
tion criterion. An AE model constraining the C pathways
for both avoidant personality disorder and social phobia
to zero (model I1I) provided a further improvement in fit,
whereas a CE model specifying no additive genetic effects
(model IV) fit the data less well. The AE model (model III)
was therefore used as a basis for subsequent model fitting.
To compare the relative influence of A and E on the comor-
bidity of avoidant personality disorder and social phobia,
the common and the specific A and E paths were in turn
constrained to zero (models V-VIII). Dropping the com-
mon A path (az;) resulted in a very poor fit (model V),
whereas dropping the common E path (e;) resulted in a
substantial improvement in fit (model VI). This indicates
both a significant contribution by additive genetic factors
and little effect of E on the covariance between avoidant
personality disorder and social phobia. Constraining to
zero the specific A path (as») for social phobia (model VII)
resulted in a modest improvement in Akaike’s information
criterion, but dropping the specific E path (ez,) for social
phobia (model VIII) resulted in a significant deterioration
in fit. To test if model VI could be further improved, we
dropped the specific A path for social phobia (model IX).
This model, which specified only one latent A factor influ-
encing both avoidant personality disorder and social pho-
bia and two specific E factors without any common E
pathway, fit the data best, but only slightly better than
model VL.
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TABLE 1. Correlations for Avoidant Personality Disorder and Social Phobia Within and Across Monozygotic and Dizygotic

Female-Female Twin Pairs

Cross-Twin

Avoidant Personality

Within-Twin Disorder Social Phobia Cross-Twin Cross-Trait
Twin Pair Zygosity r 95% Cl r 95% Cl r 95% Cl r 95% Cl
Monozygotic (N=898) 0.41 0.26-0.53 0.38 0.27-0.48 0.57 0.29-0.78 0.34 0.19-0.47
Dizygotic (N=529) 0.33 0.15-0.50 0.26 0.11-0.40 0.06 —0.41-0.50 0.29 0.11-0.46

TABLE 2. Results of Bivariate Model Fitting for Avoidant Personality Disorder and Social Phobia

Common Pathways

Avoidant Personality

Specific Pathways for

Disorder Social Phobia Social Phobia Model Fit Parameters Analysis
Akaike’s
Model an 11 e a 1 €2 ax» 22 [ sz df p Information Criterion
| + + + + + + + + +
1 + + + + + + + 1.20 2 0.55 -2.81
1 + + + + + + 1.69 3 0.64 —4.31
\% + + + + + + 3.60 3 0.31 -2.40
\% + + + + + 24.68 4 0.00 16.68
\ + + + + + 1.79 4 0.77 —6.21
VI + + + + + 3.30 4 0.51 -4.70
VIII + + + + + 96.04 4 0.00 88.04
IX + + + + 3.30 5 0.65 -6.70°

a Where a=additive genetic factors, c=shared environmental factors, and e=unique environmental factors.

b Best-fit model according to Akaike’s information criterion.

The best-fit model indicates that the same genes influ-
ence both social phobia and avoidant personality disorder
(ra=1) and that the two disorders are affected by a distinct
set of environmental factors (re=0) (Figure 2). The model
estimates heritability for avoidant personality disorder
and social phobia as 37% and 39%, respectively. The ge-
netic and environmental correlations in the full model
(model I) were: r;=0.68 (95% CI=0.00-1.00), r=1.00 (95%
CI=0.00-1.00), and r¢=0.07 (95% CI=0.00-0.33); in the sec-
ond best model (model VI): r,=0.81 (95% CI=0.56-1.00)
and r.=0.00. The two best models (models VI and IX) fit al-
most equally well, with a difference in Akaike’s informa-
tion criterion of -0.49. Although we cannot with confi-
dence rule out that a small part of the additive genetic
effects are not shared between avoidant personality disor-
der and social phobia, the high genetic correlation in the
second best model suggests that the genetic liabilities for
the two disorders are, at a minimum, highly correlated.
None of the models compatible with the data indicated
that common unique environmental factors contributed
significantly to the covariation between the two disorders
(all 95% Cls for re included 0.00).

Discussion

We found a moderate degree of overlap between
avoidant personality disorder and social phobia in the
participants. Although most of the subjects with both
avoidant personality disorder and social phobia mani-
fested only one of the disorders, we cannot rule out that
the two disorders are alternative conceptualizations of the
same disorder (2, 4).

Am | Psychiatry 164:11, November 2007

Our results are best compared with other population-
based studies. Using a 12-month diagnosis of social pho-
bia, Lampe et al. (11) and Grant et al. (12) found a preva-
lence rate of 28.9% and 30.3%, respectively, for avoidant
personality disorder in subjects with social phobia. This is
similar to our estimated prevalence of 26.1% for avoidant
personality disorder in subjects with 12-month social
phobia. Grant et al. determined an odds ratio of 27.3 for
the association between the two disorders, which was
somewhat higher than our estimate, but not significantly
different (OR=17.70; 95% CI=7.84-39.95). Lampe et al. only
reported a multivariate odds ratio (3.9), controlling for co-
morbid disorders. The 12-month prevalence of social pho-
bia in our study (3.2%) is very similar to the estimates in
these studies (2.5% and 2.8%), and our prevalence for
avoidant personality disorder (2.7%) is similar to Grant et
al.’s estimate (2.4%), but somewhat lower than that re-
ported by Lampe et al. (6.5%).

This is the first study to examine the genetic and envi-
ronmental sources of the relationship between avoidant
personality disorder and social phobia. The best-fit
model, which includes only genetic and individual-spe-
cific environmental factors, shows that, within the limits
of study design and statistical power (30, 31), the covaria-
tion between the disorders can be explained solely by
common genetic factors; i.e., the genetic risk factors for
social phobia and avoidant personality disorder appear to
be identical. On the other hand, the environmental risk
factors influencing avoidant personality disorder and so-
cial phobia appear to be unique to each disorder. We can-
not rule out that some of the environmental risk factors for
the two disorders are shared in common, but even in the
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FIGURE 2. Best-Fit Model for Avoidant Personality Disorder
and Social Phobia?
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a A and E stand for additive genetic and unique environmental fac-

tors, respectively.

full model (model I) the correlation between these factors
was not significant (r,=0.07; 95% CI=0.00-0.33). This sug-
gests that given a high genetic liability on the avoidant
personality disorder/social phobia dimension, the proba-
bility of developing avoidant personality disorder or social
phobia is a result of different environmental experiences;
i.e., different kinds of life events predispose someone to
avoidant personality disorder versus social phobia. Indi-
viduals exposed to both sets of environmental factors will
develop both disorders. From this study, it is not possible
to tell what such environmental experiences would be.

Given the moderate size of the study group and the use
of dichotomous and ordinal variables, we cannot rule out
with confidence common environmental effects (30, 31),
even though the CE model fit the data less well than the AE
model, and in both of the univariate analyses the AE
model fit best. Indeed, in the full ACE univariate model of
social phobia, as well as in the full bivariate model, C was
estimated to be zero and could be dropped without any re-
duction in fit. For avoidant personality disorder and
avoidant personality disorder-like traits, previous studies
have found that AE models fit the data best, and our heri-
tability estimates are within the same range (32, 33). In
most previous studies of social phobia and social anxiety-
related concerns and personality characteristics, AE mod-
els have been found to fit the data best (34-36), and our
heritability estimate is within the same range as in these
studies. However, other studies have reported mixed re-
sults with regard to the effect of shared environmental in-
fluences (37, 38).

Our results are in accordance with previous hypotheses
that the two disorders are part of the same spectrum.
Siever and Davis (14) have proposed a dimensional classi-
fication of personality disorders with four core psychobio-
logical predispositions that span both axis I and axis II dis-
orders: cognitive/perceptual organization, impulsivity
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aggression, affective instability, and anxiety/inhibition.
Although their theory primarily addresses the psychobio-
logical level of causation, they hypothesize that “anxiety/
inhibition is a dimension of personality genetically related
to the axis I anxiety disorders” (14). Our results support
this hypothesis and are also consistent with Shea et al.’s
finding of significant longitudinal association between so-
cial phobia and avoidant personality disorder (3).

In this study we only tested models of common etiolog-
ical mechanisms and did not address the possibility of
phenotypic causality (e.g., avoidant personality disorder
causes social phobia), which would imply that one disor-
der precedes the other. However, the young age of onset
for social phobia in our subjects (mean=12.8 years), simi-
lar to the age of onset for social phobia found in the Na-
tional Comorbidity Survey Replication (median=13 years)
(39), indicates that such a model of causation is unlikely.

This is the first study to apply bivariate twin analysis to
the relationship between avoidant personality disorder
and social phobia and to demonstrate a common genetic
vulnerability, supporting Siever and Davis’s hypothesis of
an underlying psychobiological dimension spanning axis
I/axis II disorders. If replicated, this finding raises a funda-
mental question about classification in DSM-V. Should
disorders be grouped into classes based on etiology (e.g.,
genetics), phenotypic features (i.e., prominent symp-
toms), or stability of course and age of onset (cited in
DSM-1V [8] as the main criteria for distinguishing between
axis I and II disorders)?

Limitations

Several potential limitations should be considered in the
interpretation of these results. First, because of the low
prevalence, we were unable to analyze categorical avoidant
personality disorder diagnoses and instead examined a di-
mensional representation of the DSM-IV diagnosis. Since
twin analyses are based on a liability threshold model, it
should make no difference if the studied variable is dimen-
sional, as long as it reflects the same underlying liability as
the categorical diagnosis. We supported this assumption
using multiple threshold tests for each individual criterion
and for each of the dimensional representations of the dis-
order. Second, we were not able to include male subjects in
our analyses. Although most previous studies have found
no difference between the sexes in heritability for social
phobia (34, 38), one study did (37). Given this uncertainty,
our results for women may not extrapolate to men. Fur-
thermore, we only studied young Norwegian adults, and
our findings may not extrapolate to other ethnic groups or
age cohorts. Third, although we included a large number of
twin pairs, substantial attrition was observed in this study
group. We are currently preparing detailed analyses of the
predictors of nonresponse. To summarize briefly, coopera-
tion was strongly and consistently predicted by female
gender, monozygosity, older age, and higher educational
status, but not by symptoms of mental disorder. In particu-
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lar, we assessed personality disorder traits from the
NIPHTP second wave questionnaire using 91 self-reported
items. Multiple linear regression analysis was used to com-
pare these items in predicting the number of endorsed
avoidant personality disorder criteria. The polychoric cor-
relation between the questionnaire items and those from
the interview was 0.60. Screening items for social phobia in
the questionnaire had a correlation of 0.43 with a social
phobia diagnosis in the CIDI interview. Avoidant personal-
ity disorder and social phobia scores from the second wave
questionnaire did not significantly predict participation in
the personal interview, when controlled for demographic
variables. Finally, each of the twins was interviewed only
once. Although we demonstrated high interrater reliability
and internal consistency, we could not estimate the test-re-
test reliability over time. Previous studies have shown that
the long-term test-retest reliability of social phobia and
avoidant personality disorder is moderate (34, 40). In twin
analyses, random measurement errors are reflected in
unique environmental factors (E), which implies that a re-
duction in reliability would result in decreased heritability
estimates. However, estimates of the degree to which ge-
netic and environmental factors influence the covariation
between avoidant personality disorder and social phobia
would not be affected by measurement errors in this study,
because the E factors influencing the two disorders were
not significantly correlated.
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