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A Genetic Analysis of the Eating and Attitudes Associated
with Bulimia Nervosa: Dealing with the Problem
of Ascertainment in Twin Studies
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Little is known about the etiology of bulimia nervosa and the attitudes associated with it. We
have undertaken a study of selected (45 pairs) and unselected (106 pairs) female twins to elu-
cidate the broad causes of individual differences in these behaviours and attitudes. The selected
sample was chosen on the basis of at least one of the twin pair having a lifetime incidence of
bulimia nervosa. Biometrical model fitting, which corrected for the biased twin correlations of
the ascertained group, was used to investigate the genetic and environmental risk factors con-
tributing to the development of bulimia nervosa. The best-fitting model showed that individual
variation was best explained by additive genetic influences (62%) and nonshared environmen-
tal influences (38%). The proportion of genetic variance affecting individual variation in the as-
certained group and the random group was not found to be significantly different. In summary,
it is suggested that it may not be necessary to supplement a randomly selected sample with an
ascertained sample when investigating the liability to a low-prevalence psychiatric disorder if a
continuous measure of that disorder is available.

INTRODUCTION

The lifetime prevalence of bulimia nervosa in females
is estimated to be about 2% (Fairburn and Beglin,
1990), a low-prevalence disorder compared to other
psychiatric conditions, such as anxiety (lifetime preva-
lence range, 3-13%) or depression (affecting 5-25% of
the population) [American Psychiatric Association
(APA), 1994]. A DSM-IV (APA, 1994) diagnosis of
bulimia nervosa requires the presence of both an atti-
tudinal component ("self-evaluation is unduly influ-
enced by body shape and weight") and the behavioral
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components of binge eating and inappropriate methods
of weight control, such as self-induced vomiting. We
know that the behaviors are widely present in the West-
ern female population, with a "normative discontent"
existing with regard to weight and shape (Rodin et al.,
1984) and up to a third of women having used inap-
propriate means of weight control at some stage of their
life (Wade et al., 1996). While a diagnosis of bulimia
nervosa is required to satisfy certain diagnostic crite-
ria, it is also widely recognized as a heterogeneous and
complex disorder, with a variety of other clinical fea-
tures often being present (Fairburn, 1991; Beumont,
1988; Vitousek and Manke, 1994).

Currently there exists limited knowledge of the eti-
ology of eating disorders and the contributing risk and
protective factors (Hewitt, 1997). While a handful of
clinically ascertained twin samples have been exam-
ined in an attempt to identify to what extent risk fac-
tors for bulimia nervosa are genetic or environmentally
determined (Treasure and Holland, 1990; Fichter and
Noegel, 1990; Hsu et al., 1990), only one research
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group has utilized a large, population-based twin reg-
istry (Kendler et al., 1991, 1995; Sullivan et al., 1998).
To date, results indicate that the etiology of bulimia
nervosa (as defined by a categorical conceptualisation
of the phenotype) has moderate heritability, with some
indication that the environmental influences arise from
both shared and nonshared environmental experiences
(Kendler et al., 1991, 1995). It is suggested that there
remains a need for additional twin studies involving
different populations, a closer focus on the develop-
ment of eating disorders, and a reconsideration of the
value of dimensional versus categorical definition of
the phenotype (Hewitt, 1997).

The majority of research in twin work is gener-
ally based around the collection of information from
twin pairs sampled at random from the population.
However, when studying low-prevalence psychiatric
disorders such as bulimia nervosa, it can be more ef-
ficient, and increase the power of the analysis, to as-
certain twin pairs in which at least one is affected by
the disorder in question (Neale et al., 1994). However,
such a sample omits pairs where both are unaffected
and so covariance matrices calculated from these se-
lected samples will be biased away from their popu-
lation values (Martin and Wilson, 1982; Neale et al.,
1989). Therefore, some adjustment for the effects of
ascertainment must be made, in order to correct for the
necessarily missing pairs concordant for being below
the threshold or selection cutoff point. The software
package MX (Neale, 1997) can be used to correct for
ascertainment.

The major purpose of this study is to present a uni-
variate genetic analysis of a quasi-continuous measure
of attitudes which predicts risk for the development of
bulimia nervosa. These attitudes are thought to be in-
strumental in the development of bulimia nervosa
(Cooper and Fairburn, 1993). The twin sample included
in this study contains pairs selected from the Australian
NHMRC Twin Registry (ATR) on the basis of past eat-
ing problems (i.e., an ascertained sample) and others
randomly selected from the same registry. An additional
methodological aim is to extend and apply the methods
of ascertainment correction in selected twin samples.

METHODS

Sample

Female twins (MZ and DZ same-sex pairs only)
participating in the current study had been assessed pre-
viously for disturbed eating patterns in 1988 (Wave 1;

N = 2805 women) and 1992 (Wave 2; N = 3144
women). Wave 1 assessment consisted of a "Health and
Lifestyle" self-report questionnaire which contained
five questions assessing whether the woman had ever
experienced problems, or ever had treatment for, a va-
riety of types of disordered eating. These questions did
not permit the formal diagnosis of DSM diagnosis of
bulimia nervosa but did indicate the likely incidence of
such a disorder. Wave 2 assessment consisted of a gen-
eral psychiatric telephone interview schedule, part of
which assessed for lifetime prevalence of DSM-III-R
bulimia nervosa (APA, 1987). For further details see
Wade et al. (1996).

The participants in this current study were a sam-
ple of 325 women, chosen for a telephone interview,
carried out during 1994 and 1995. These interviews
constitute Wave 3 data, which are analyzed in this
study. Zygosity was determined through the use of two
standard questions, addressing whether they had been
mistaken for their twin when growing up and resem-
blance of features to their twin. To be eligible, the
women had to meet three criteria. First, at least one
member of the twin pair had to have participated in
either Wave 1 or Wave 2 assessment. Second, only
women from female-female MZ and DZ pairs were ap-
proached, i.e., females from DZ opposite-sex pairs were
excluded. Third, in order to maximize the chance that
any eating disorder was likely both to have already oc-
curred and to be accurately recalled, only women aged
between 30 and 45 years at Wave 1 data collection were
interviewed. This age range was selected because the
mean age at onset of bulimia nervosa is about 20 years
(Keck et al., 1990; Kendler et al., 1991), with a linear
increase in the number of women experiencing their
first symptom between the ages of 14 and 25 (Bushnell
et al., 1990) and few new cases of bulimia nervosa oc-
curring after age 25 (Woodside and Garfinkel, 1992).
Two samples of twins were selected for interview: the
first, a random sample of twin pairs; and the second, all
twin pairs where one or both met the criteria for a pos-
sible lifetime diagnosis of bulimia nervosa on Wave 1
or Wave 2 assessment. Those who had already been se-
lected for the random sample were deleted from the as-
certained sample (N =7 pairs).

In all, twins from 206 pairs were approached for
interview and a total of 151 complete pairs and 23 in-
complete pairs (one twin only) were actually inter-
viewed (Table I). For valid ascertainment correction to
apply, the same effort to contact and interview should
be applied to all individuals in the sample, regardless
of zygosity or their cotwins' cooperation status, as dif-
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ferences in the eating disorder rates between interview-
concordant and interview-discordant pairs could be due
to either the differential effort in gathering data or a
volunteering effect. Our procedure does not meet the
ideal requirements for complete ascertainment in that
9 women (14%) in the ascertained sample and 23
women (16%) in the random sample should have been
interviewed without regard to the refused or untrace-
able status of the cotwin.

Assessment

Wave 3 assessment consisted of the Eating Dis-
order Examination (EDE) (Fairburn and Cooper,
1993), a semistructured interview that provides DSM-
IV (APA, 1994) diagnoses of eating disorders. The
lifetime prevalence of bulimia nervosa in the random
and ascertained groups was 4 and 19, respectively. The
EDE also provides a continuous measure of disordered
eating and the core psychopathology associated with
eating disorders existing over the month preceding in-
terview (Cooper and Fairburn, 1993). Each item is
measured on a 7-point scale of severity, and the final
total on the EDE, which is the average of all items,
ranges from 0, indicating no problems, to 6, indicat-
ing frequent and severe problems. A typical item is,
"Over the past 4 weeks has your shape/weight been
important in influencing how you feel about yourself
as a person? If you imagine the things that influence
how you feel about yourself—such as your perform-
ance at work, being a parent, your marriage, how you
get on with other people—and put these things in order
of importance, where does shape/weight fit in?" The
7-point rating scale ranges from "no importance" to
"supreme importance (nothing is more important in
the subject's scheme for self-evaluation)." The EDE

has been described as being unmatched for its depth
and breadth of the assessment of the attitudinal and
behavioral characteristics that define bulimia nervosa
(Wilson, 1993) and has been shown to be reliable and
have acceptable discriminant validity (Rosen et al.,
1990; Wilson and Smith, 1989). The women in the as-
certained group had significantly more disturbed atti-
tudes than the women in the random group (Wade
et al., 1997a).

Administration of the EDE

The EDE is usually administered as a face-to-face
interview but has also been used satisfactorily as a
telephone interview. Telephone interviews of the EDE
were used in this study for two reasons. First, the sam-
ple interviewed was from all over Australia, and face-
to-face interviews would have been too expensive.
Second, findings from the research literature suggest
that the use of telephone interviews with the EDE, as
opposed to face-to-face-interviews, yield similar re-
sults. Research comparing these two modes of inter-
viewing suggests that there is a high correlation for
general lifetime psychiatric diagnoses (Sobin et al.,
1993; Fenig et al., 1993). If anything, there is some
suggestion that telephone interviewing may yield bet-
ter response rates and promote higher compliance
rates to the completion of individual items (Fournier
and Kovess, 1993).

The random and ascertained samples were com-
bined and then one of each twin pair was randomly
chosen to be interviewed first and these were inter-
viewed in randomly selected order. The interviewer
was blind to the results of the assessments from Wave
1 and Wave 2 data, thus any halo effects from talking
to the cotwin were minimized. Once all these twins
had been interviewed, the cotwins were also chosen
for interviewing in random order.

Statistical Methods

The methods for analysis of the EDE data have
been divided into four steps: (i) preparation of data such
that the assumption of multivariate normality is met
and any missing data are dealt with appropriately;
(ii) investigation of the data for any systematic differ-
ences or biases resulting from effects of selected sam-
pling; (iii) correction of the twin correlations for ascer-
tainment; and (iv) parameterization of twin correlations
in terms of postulated latent sources of genetic and
environmental variance.
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Table I. Pattern of Responses from Twin Pairs Approached
for the EDE Interview for Both the Random Group

and the Ascertained Group

Both twins interviewed (MZ/DZ)
One twin interviewed (MZ/DZ)

Other twin refused
Other twin not traced

Neither twin interviewed
Refusal, cotwin not approached
Twin not traced

Total pairs approached (N = 206)

Random

106 (70/36)
13 (8/5)
10
3

23
18
5

142

Ascertained

45 (24/21)
10 (4/6)
3
7
9
8
1

64
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Data Preparation

Structural equation modeling depends on the as-
sumption of multivariate normality, but the distribution
of the EDE scores is strongly positively skewed (Fair-
burn and Cooper, 1993). The true distribution of liabil-
ity to eating disorders is not known but may be normal
if the Central Limit Theorem applies (i.e., if there are
many risk factors each of a small effect influencing the
liability to eating disorders). The EDE is unable to de-
tect fully this hypothesized continuous variation in lia-
bility and thus the Wave 3 data were transformed by as-
signing each category its corresponding normal weight.
To this end, the distribution of the raw eating scores in
the randomly selected group was divided into approxi-
mate deciles, and 10 normal weights were assigned to
these classes, making use of the thresholds calculated by
PRELIS 2.03 (Joreskog and Sorbom, 1993): these were
then applied to the ascertained subsample. This same pro-
cedure was applied to the data from Waves 1 and 2, using
semicontinuous raw eating scores. Further details of these
transformations can be obtained from the author. Further,
to make use of all the observations, and to avoid losing
cases through listwise deletion, maximum-likelihood
(ML) analysis of individual observations was employed
using the raw data option in Mx (Neale, 1997).

Testing for Volunteer Bias

Investigations showed that there was no bias with
regard to previous eating problems for those women
who refused to do the interview compared to those who
agreed (Wade et al., 1997b). Typically in any study in-
volving consent of human subjects, one expects to find
a proportion of subjects refusing to participate. If sam-
pling has been satisfactory, we would expect to find the
same mean and variance in concordant-participant pairs
as in discordant-participant pairs. The presence of mean
or variance differences between these groups is an in-
dication that biased sampling may have occurred with
respect to the variable under investigation (Neale and
Eaves, 1993). When the means and variances are con-
strained to be the same between concordant-participant
and discordant-participant pairs for the random group,
no significant differences were found [x = 4.73, (df =
10), p > .9]. There were insufficient numbers to allow
this calculation in the ascertained group.

Correcting for Ascertainment

We must correct for the ascertainment of the sub-
sample at Wave 3 on the basis of their being thought

to have an eating disorder from Wave 1 or 2 data. There
are two possible approaches to ascertainment correc-
tion. The first minimizes the effects of ascertainment
by analyzing together the full screened samples at
Waves 1 and 2 with the smaller subsamples used at
Wave 3 (Little and Rubin, 1987). The second approach
uses a correction procedure with the Wave 3 data alone.
This second approach was utilized in this present study
and the ascertainment correction procedure is detailed
in the MX script in the Appendix. The commonly sug-
gested lifetime prevalence of bulimia nervosa (Kendler
et al., 1991; Bushnell et al., 1990) and, also, the preva-
lence of bulimia nervosa found in our female popula-
tion participating in Wave 2 are 2%, corresponding to
the standard normal deviate of 2.0537, and it is this
threshold which is used for ascertainment correction.
The likelihood of pairs not being in the ascertained
sample, i.e., when both fall below the threshold, can be
expressed as a double integral of the bivariate normal
distribution:

where V1 and V2 are dummy variables for integration
over the normal distribution of the liability for indi-
viduals 1 and 2, and P is the bivariate normal proba-
bility density function. The likelihood of a pair of ob-
servations, x1 and x2, given the ascertainment scheme
is thus

Parameterization

Finally, ascertained corrected correlations calcu-
lated from the raw data may be parameterized in terms
of genetic and environmental sources of variance, using
standard methods (Neale and Cardon, 1992). This pa-
rameterization (see the Appendix) is carried out within
the same MX script used for ascertainment correction,

4
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the following ascertainment function:
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replacing the Covariance term "R" with the genetic and
environmental sources of variance.

RESULTS

As an initial investigation of the data, the 6 x 6
maximum-likelihood estimate correlation matrix was
produced using all available raw observations (trans-
formed to normal weights) for eating disorder meas-
ures at Waves 1, 2, and 3 (Table II). By including the
full screened samples at Waves 1 and 2 together with
the smaller and combined subsamples used at Wave 3,
the effects of ascertainment at Wave 3 are minimized
by maximum-likelihood estimation (MLE), as de-
scribed under Methods (Little and Rubin, 1987). The
correlations between Wave 1 and Wave 2 are moder-
ate, ranging from 0.44 to 0.61; the correlations between
Wave 1 and Wave 3 tend to be a bit lower, ranging from
0.38 to 0.49; and the correlations between Wave 2 and
Wave 3 are lower again, ranging from 0.30 to 0.40. For
the Wave 3 data (combining both the ascertained and
the random samples), the MZ correlation is 0.55 (95%
CI: 0.40-0.66) and the DZ correlations is 0.22 (95%
CI: -0.01-0.43).

In order to check the accuracy of this MLE ap-
proach to deriving the MZ and DZ correlations, we used
the ascertainment correction script to constrain the cor-
relations from the Wave 3 data to be the same in both
the random and the ascertainment-corrected MZ groups
and likewise in both the DZ groups. Using this method,
the joint MZ correlation is estimated to be 0.62 (95%
CI: 0.50-0.71) and the DZ correlation is 0.30 (95% CI:
0.06-0.48). These values are very close to the MLE
values, indicating that this MLE method of ascertain-
ment correction is valid.

Maximum-likelihood estimates of MZ and DZ cor-
relation were obtained from the raw observations sep-

arately for the random sample and the selected sample,
without and then with correction for ascertainment,
using the script shown in the Appendix and summa-
rized in Table III. Note that whereas the estimated
means and variances for the random group are fairly
close to their population values (0,1), for the ascer-
tained group the means are considerably higher, as ex-
pected, although the expected effect in reducing vari-
ances is not as great as might be anticipated. The
intrapair twin correlations of the ascertained and ran-
dom groups are not significantly different [x2 = 1.228,
(df = 2), p >. 5] once the correction for ascertainment
has been made to the ascertained group, indicating that
the ascertained group adds little information.

We next parameterized the covariance term "R"
(Appendix) for MZ and DZ twins in terms of potential
latent sources of variation: additive genetic affects (A);
either dominant genetic effects (D) or common envi-
ronment (C), since these two are actually negatively
confounded; and individual-specific environment (E).
Submodels were tested against each other for the three
groups of data: (1) for the ascertained sample alone,
(2) for the random sample alone, and (3) jointly for the
ascertained and randomly selected samples together
(Table IV).

The results from the fitting of the different sub-
models show, for the ascertained (corrected) group
(ACG), that neither the AE nor the CE model differs
significantly from the full ACE model (x2 = 0.556, df
= 1, p > .3, and x2 = 0.846, df = 1, p > .3, respectively).
For the AE model, 59% of the variance in liability is
due to additive genetic action and the remaining 41%
of the variance is accounted for by individual-specific
environment. Model fitting to the randomly selected
group correlations reveals a less ambiguous picture.
The AE model is clearly the preferred model, being not
significantly different from the ADE model (x2 = 0.530,

5

Table II. Maximum-Likelihood Estimates of Correlations Between Twin 1 and Twin 2 on the Three Waves of Dataa

Wave 1/T1
Wave 2/T1
Wave 3/T1

Wave 1/T2
Wave 2/T2
Wave 3/T2

Wave 1/T1

1.00
0.57
0.49

0.27
0.08
0.14

Wave 2/T1

0.61
1.00
0.40

0.18
0.10
0.06

Wave 3/T1

0.41
0.40
1.00

0.16
0.01
0.22

Wave 1/T2

0.43
0.30
0.32

1.00
0.56
0.40

Wave 2/T2

0.31
0.29
0.31

0.44
1.00
0.30

Wave 3/T2

0.34
0.18
0.55

0.38
0.31
1.00

a MZ correlations are in the top right of the diagonal and DZ correlations are in the bottom left of the diagonal. Correlations
between the pairs are underlined.
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df = 1, p > .3), whereas the CE model has a signifi-
cantly worse fit (x2 = 9.134, df = 1, p < .01) than the
ACE model. Parameter estimates of the AE model
suggest that up to 63% of the variance in liability is
due to additive genetic action and 37% is due to the
individual-specific environment.

Finally, the results of a joint analysis of all four
groups shows that the AE model is indistinguishable

from the full ADE model. The CE model is signifi-
cantly worse fitting (x2 = 8.751, df = 1, p < .01) than
the ACE model. Decomposition of the genetic vari-
ance suggests that 62% of the variance of the com-
bined group is accounted for by additive genetic ac-
tion and 38% of the variance is accounted for by
individual-specific environment. The 95% confi-
dence intervals of these parameters are summarized

Table III. Means, Variances, and Correlations for Normalized EDE Scores in the Random
Sample and the Selected Sample Before and After Correction for Ascertainment

Mean

Analysis

1. No correction
MZ ascertained
DZ ascertained

2. With ascertainment
correction
MZ ascertained
DZ ascertained

3. Random group
MZ
DZ

T1

0.82
0.44

0.82
0.44

-0.44
0.04

T2

0.35
0.46

0.35
0.46

-0.03
0.09

Variance

T1

0.73
1.23

0.73
1.23

0.81
1.01

T2

0.96
0.73

0.96
0.73

1.00
1.13

Correlation
(95% CI)

0.00 (.14;.65)
0.00 (-.06;.54)

0.00 (.30;.72)
0.00(.05;.63)

0.65 (.50;.74)
0.22 (-.09;.46)

Table IV. Results of Fitting Genetic and Environmental Models for Variation in EDE Scores to the Corrected Ascertained (AGC) and
Random (RG) Groups, Separately and Jointly

Analysis and Model

1. AAG only
ACE
AE
CE
E

2. RG only
ADE
ACE
AE
CE
E

3. AGC & RG groups
ADE
ACE
AE
CE
E

Standardised Variance
Components

A

.32

.59
_
_

.23

.64

.64
-
_

.56

.62

.62
-
-

C

.25
_
.50
_

-
0!
-
.49
_

-
0!
-
.49
-

E

.43

.41

.50
1

.36

.37

.37

.52
1

.39

.38

.38

.51
1

D

-
_
_
_

.42
-
-
-
_

.06
-
-
_
-

Overall Fit Function
(-2 x Log Likelihood

-68.87
-68.31
-68.02
-52.00

593.07
593.60
593.60
602.20
629.51

525.43
525.44
525.44

-534.20
577.51

df

104
105
105
106

223
223
224
224
225

329
329
330
330
331

Comparison of
Supermodels to Full

Model*
x2diff df p

X2=0.56, d f = l , p > . 3
X2 = 0.85, d f = 1 , p > . 3
x2= 16.87, df=2, p<.01

X2=0.53, df = 1, p > . 3
X2=9.13, df = l, p< .01
X2= 36.44, df = 2, p < . 0 1

X2=0.02, df = l, p>.
X2=8.75, d f = 1 , p< .01
X2= 52.06, df = 2, p< .01

* X2and df are obtained by subtracting the fit function (df) of the full model from the fit function (df) of interest. For each group, the best fit-
ting model is underlined

! On a lower bound.
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in Table V. The addition of the corrected ascertained
groups changes the value of the confidence intervals
by only about 0.015, with the exception of the lower
estimate of the additive genetic parameter. Testing
the heterogeneity of genetic variation in the ascer-
tained and random groups gave a x2 of 0.159 (df =
1, p > .5), showing that the proportion of additive
genetic variance that affects individual variation in
disordered eating is homogeneous between the ran-
dom and the ascertained groups.

DISCUSSION

This study used the Eating Disorder Examination
(EDE), a continuous measure of the attitudinal and be-
havioral components that define bulimia nervosa, to ex-
amine the individual causes of variation in disordered
eating. Two groups of women were selected from two
previous waves of data collection, the first wave being
a self-report questionnaire and the second wave a semi-
structured psychiatric interview. One group of female
twin pairs was randomly selected, regardless of the
presence or otherwise of disordered eating (N = 225 in-
dividuals), while another was selected specifically be-
cause at least one of the pair was thought to have had
a history of bulimia nervosa (N = 100 individuals). The
twin correlations of the latter group, the ascertained
sample, required correction for bias.

The results of the univariate analysis of the EDE
data indicate that correction for ascertainment increases
the correlations between twin pairs. The corrected twin
correlations, when constrained to be the same over the
random and the ascertained groups, are 0.62 for the MZ
twins and 0.30 for the DZ twins. An alternative method
of ascertainment correction, namely, minimization of
the effects of ascertainment through MLE with the two
full waves used for screening Wave 3 and the Wave 3
data, suggests similar twin correlations. Analysis of the
data suggests that individual variation in Wave 3 data

is due to additive genetic variance (62%) and unique
environmental variance (38%). We fail to find any ev-
idence for a role of shared environment, as has been
suggested in recent research utilizing more powerful
multivariate genetic analyses (Kendler et al., 1995), but
this could well be due to the low power of our study,
which makes it difficult to estimate A and C simulta-
neously (Martin et al., 1978).

Results of the univariate analysis of the Wave 3
data indicate that there are no significant differences
between either the correlations or the proportion of ge-
netic variance affecting individual variation in behav-
iors and attitudes that influence disordered eating, for
the random group and the clinical group. The 95% con-
fidence intervals estimated for the genetic and envi-
ronmental variance components of the random and as-
certained groups combined were found to be hardly any
smaller than for those of the random group alone. These
results lead us to the somewhat tentative conclusion
that the clinical sample adds very little in the way of
extra information to our understanding of the causes of
variation in the underlying liability to disordered eat-
ing. However, this could be because our selected sam-
ple is so small—only 100 individuals, which is only
half the size of the random sample.

This finding is somewhat counterintuitive to the
original expectation which guided the selection of
women for interview with the EDE. In the initial stages
of the study, it was thought that it would be most eco-
nomic to study women who were likely to have suf-
fered an eating disorder, in order to develop a more ac-
curate understanding of the interplay between genetic
and environmental influences in the development of
disordered eating. However, in this study, information
gained from the randomly selected women, who
showed a range of attitudes toward eating and their bod-
ies, dieting behaviors, and eating histories, but who on
the whole were not classified as having had an eating
disorder, proved to be as useful for delineating the
causes of individual variation of disordered eating as
was information from women with a history of eating
problems. This finding is suggestive of support for the
liability-threshold model (Falconer, 1965), which states
that underlying a dichotomous trait, such as having had
an eating disorder or not, is a normally distributed la-
tent liability to illness. When investigating proportions
of genetic and environmental variance contributing to
disordered eating, it may be worth considering the use
of a randomly selected population if a continuous meas-
ure of the psychiatric disorder is available. However,
it is still of interest to study affected populations in

7

Table V. 95% Confidence Intervals for the A and E Parameters
for the Random Wave 3 (RG) and the Corrected
Ascertained and Random Wave 3 Data (AGC)

Analysis

1. RG

2. AGC & RG

Parameters

A
E
A
E

Estimate

.63

.37

.62

.38

(95% CI)

.49-.73

.27-.51

.21-.71

.30-.50
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terms of developing a description of the behaviors and
attitudes associated with disordered eating. Only in this
way can we observe correlations and factors specific
to people with bulimia nervosa.

The results of the analyses should be interpreted
in the context of at least five potential limitations. The
first is that the ascertained group was chosen from
Wave 1 and 2 assessment, and therefore some women
included in the ascertained group did not necessarily
have a lifetime history of bulimia nervosa (Wade et al.,
1997a). However, to be selected, these women would
have experienced some "greater than normal" distur-
bance in their eating, thus representing the extreme end
of the liability for the spectrum of disordered eating.
This is supported by the finding that the agreement be-
tween the affected status from Wave 2 and the diag-
nosis from Wave 3 was fair to moderate, with a k of
0.59 (Wade et al., 1997a). In addition, the higher means
for the normalized EDE in the ascertained group sug-
gests that selection is at least partly successful.

Second, the equal-environments assumption, which
assumes that MZ and DZ twins share their environment
to the same extent and therefore are equally correlated in
their exposure to environmental events of etiologic im-
portance, may possibly be violated for the particular trait
of interest in this study. Physical similarity has been
found significantly to influence twin resemblance for bu-
limia nervosa (Hettema et al., 1995). This finding was
interpreted in the light of the importance of body dissat-
isfaction in bulimia nervosa, and the authors suggested
that caution is required in interpretation of studies in-
volving eating disorders. Given that the measure used in
this study consisted primarily of attitudinal constructs
(concerns about eating, weight, and shape) rather than a
diagnosis, it may be that twin similarity leads to a greater
degree of contact, rather than the reverse, as has been
found in the area of social attitudes (Posner et al., 1996).

Third, despite converting the normal weights to
minimize skewness, there was still considerable kur-
tosis, and the effect of this, and other distributional
problems on departures from multivariate normality,
may affect indices of fit and confidence interval esti-
mates. Fourth, we were not able to achieve complete
ascertainment with our selection of the women in the
third wave of assessment, but once again, we do not
expect that this would have substantially altered the
findings in this paper. Finally, it would be desirable to
increase further the size of our selected sample and
thus investigate further the robustness of the finding
indicating that the clinical sample added little to our
understanding of the causes of variation.

This study has made some small contribution to the
furthering of our knowledge about the etiology of bu-
limia nervosa. It would be useful to extend these find-
ings, using a continuous measure of bulimia nervosa with
a larger population, which will give sufficient power to
detect any possible presence of shared environmental in-
fluences on the development of bulimia nervosa. Of fur-
ther benefit would be the use of simulation studies with
a randomly chosen population, using different thresh-
olds and different sample sizes. This would aid us in de-
termining the costs and benefits of using clinically aug-
mented samples and also in developing guidelines for
the interpretation of results from random samples. In ad-
dition, study of a younger population and comparison
with an older population would be useful in determin-
ing the extent to which genetic and environmental de-
termination changes with age.

APPENDIX: MX SCRIPT USED TO CORRECT
FOR ASCERTAINMENT

! script for ascertainment correction

G1: ascertained mz group
Data NInput = 2 NGroups = 8 NObservations = 28
Rectangular File = edemza.rec
Matrices
M Full 1 2
R Stan 2 2 Free
Mean M /
Covariance R /
Matrix M .02 .021

Bound -.99 .99 R 1 2
Option RSiduals
End

G2: dummy group to calculate expected cell group pro-
portions
data Ninput = 2
CTable 2 2
00
00
Matrices
T Full 2 1
R Stan 2 2 = R1
Thresholds T /
Covariance R /
Matrix T
2.0537 2.0537
Option Rsiduals
End
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G3: Calculate ascertainment correction
Data Ninput = 0
Matrices
I Iden 1 1
J IZero 1 2
P Full 2 2 = %P2
T Full 1 1
Compute T*\ln(I-J*P*J')/
Matrix T 56
Options User-defined rsiduals multiple
End

G4: ascertained dz group
data Ninput = 2 NObservations = 27
Rectangular File = ededza.rec
Matrices
M Full 1 2
R Stand 2 2 Free
Mean M /
Covariance R /
Matrix M .02.02
Bound -.99 .99 R 1 2
Option RSiduals
End

G5: dummy group
data Ninput = 2
CTable 2 2
00
00
Matrices
T Full 2 1
R Stan 2 2 = R4
Thresholds T /
Covariance R /
Matrix T
2.0537 2.0537
Options Residuals
End

G6: calculate correction
Data Ninput = 0
Matrices
I Iden 1 1
J IZero 1 2
P Full 2 2 =%P5
T Full 1 1
Compute T*\ln(I-J*P*J')/
Matrix T 54
Options User-defined rsiduals Multiple
End

G7: Random mz group
Data Ninput = 2 Nobservations = 78
Rectangular File = edemzr.rec
Matrices
M Full 1 2
R Stand 2 2 Free
Mean M /
Covariance R /
Matrix M .02.02
Bound -.99 .99 R 1 2
Option RSiduals
End

G8: dz random group
data Ninput = 2 NObservations = 41
Rectangular File = ededzr.rec
Matrices
M Full 1 2
R Stand 2 2 Free
Mean M /
Covariance R /
Matrix M .02 .02
Bound -.99 .99 R 1 2
Option RSiduals
End

1 All means are fixed at 0.02, the mean EDE score for
the random group.
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