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Objective: This paper examines the prevalence of disordered eating in a
female Australian twin population aged between 28 and 90 years in 1993.
Method: In two waves of data collection, the eating behaviour of 3869 female
twins was first assessed in 1988-1989 by self-report questionnaire and then in
1992-1 993 with a telephone interview, using the Semi-structured Assessment
for the Genetics of Alcoholism interview.
Results: It was found that about 0.4% of the women have a lifetime prevalence
of anorexia nervosa and 1.8% of the group have suffered from bulimia
nervosa. The incidence of bulimia nervosa but not anorexia nervosa was
markedly higher for those women under 45 (2.3% bulimia nervosa) than for
those women 45 years or older. Furthermore, one in three women have at
some stage in their life used some extreme method of weight control.
Conclusions: The levels of bulimia nervosa and anorexia nervosa found are
commensuratewith those found in smaller studies in Australia and other parts
of the world. The finding of widespread use of extreme weight control methods
is of concern as this behaviour is a well-recognised precursor to more serious
eating disorders.
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According to the DSM-111-R criteria [ 11, eating
disorders can be categorised into two types. The first,
anorexia nervosa, describes a disorder consisting of
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an overvaluation of the importance of weight and
shape in defining self-worth and an intense fear of
gaining weight, even though the person has intentionally lost weight so as to be below 85% of the
minimal normal body weight. A second type of
eating disorders, a binge-purge syndrome, was first
recognised in the late 1970s [2], and subsequently the
term ‘bulimia nervosa’ was introduced to describe
the presence of bingeing, purging and ‘a morbid fear
of becoming fat’ [3]. A third type of disordered
eating, recognised in DSM-IV 141, is called Eating
Disorder Not Otherwise Specified (EDNOS) and
covers a range of behaviours, typically components
of anorexia nervosa or bulimia nervosa which do not
reach the diagnostic threshold (e.g. the presence of
all diagnostic components of anorexia nervosa with
the exception of the loss of menses for three consecutive months).
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Examination of large scale population studies
which have used diagnostic interviews would
suggest that the levels of DSM-111-R anorexia
nervosa are up to 0.7% [S]. Use of self-report questionnaires would suggest higher prevalence rates.
between 0.7% and 1.6% [6]. One summary of epidemiology studies examining bulimia nervosa suggests that face-to-face or telephone interview-based
studies find a mean prevalence rate of 1% to 2% and
that self-report questionnaires find a mean prevalence rate of around 2.6% [7]. Self report studies find
that about 35% of women are currently binge-eating,
29% are currently fasting. 8% are currently using
self-induced vomiting and 6% are using laxatives. In
a group of women attending a British family planning clinic it was found that between 20% and 27%
of women had current bulimic episodes, about 2% to
3% were experiencing current self-induced vomiting
and up to 2% could have a diagnosis of ‘probable
bulimia nervosa’ [S].
Two recent large scale studies have examined the
lifetime prevalence rates of bulimia nervosa. The
first, a New Zealand study carried out by Bushnell
and his colleagues [9], employed both female lay
interviewers and male professionals to carry out
face-to-face interviews using the Diagnostic
Interview Schedule (DIS) [lo] with a general population sample containing 1498 respondents aged
between 18 and 64 years. Assessment of DSM-111-R
bulimia nervosa in women who were in the 18-44
year age range gave a lifetime prevalence of 1.6%.
The second study, that of Kendler et al. [ l l ] , examined a North American female twin population
(ascertained through the Virginia Twin Registry),
involving 2163 females aged between 17 and 55
years (mean age = 30.1, S D = 7.6). Using the
Structured Clinical Interview for DSM-111-R (SCID)
[ 121 to assess lifetime psychiatric illness, interviewers found a lifetime prevalence of bulimia nervosa of
2.8%.
With respect to the Australian population, two epidemiological surveys have previously been carried
out, both in South Australia [13,14]. The first study
examined the prevalence of DSM-I11 anorexia
nervosa in 5705 schoolgirls aged 12-1 8 years. Initial
identification relied on teacher’s assessments of the
presence of anorexia nervosa. Results suggested that
there were 1.05 cases per 1000 of the population
studied (0.1%). The second study focused on the
prevalence of DSM-111-R bulimia nervosa. Three dif-

ferent groups (high school students, people using a
suburban shopping centre, and people attending a
general practice) were assessed by self-report questionnaires, with respective response rates of 74%,
66% and 94%. A total of almost 1000 women were
sampled and ages ranged from 1 1 to 82 years. The
prevalence of bulimia nervosa was about 1.7%.
However, the authors acknowledged the problems of
a non-representative sample and some low response
rates.
The aim of the present study is to extend our
knowledge of the presence of disordered eating in the
general Australian population in a number of ways.
First, it represents the first large scale investigation
of a cross-sectional sample of an Australian population. Second, it examines the full range of disordered
eating rather than focusing solely on bulimia nervosa
or anorexia nervosa. Third, it uses both a self-report
questionnaire and telephone interview to ascertain
prevalence rates of the various types of disordered
eating.

Method
Sample
In 1988-1 989 a self-report questionnaire concerning general health was sent out to twin pairs registered with the Australian National Health and
Medical Research Council Twin Register who had
completed a general ‘Health and Lifestyle’ questionnaire 8 years earlier [IS]. The section relating to
eating problems was completed by females only. Of
the 41 16 women who returned questionnaires. 247
(6%) did not answer any of the eating questions and
were removed from further analysis. Results of the
present study include data from 3869 female twins
whose ages ranged between 24 and 86 years, the
mean age (on 1 January 1989) being 41.9 years
(SD = 13.1). This age should permit lifetime prevalence to be established with some confidence, given
that the mean age of onset of anorexia nervosa is 17
years [4] and of bulimia nervosa is 20.9 years
(SD = 6.5) [ 1 I].
An examination of the sociodemographic features
of the respondents is provided in Table 1. The present
sample is not notably different from the Australian
female population assessed by the Australian Bureau
of Statistics (ABS) between 1986 and 1992 on the
criteria of age. overall educational level and marital
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Table I . Sociodeiiiographic clzaructeristics of
respondeiits to the qirestioiiiiaire

Total

Percentage

Marital status (n=3198)
Never married
Married
De facto/living together
Separated/divorced/widowed
Remarried

340
2239
132
264
113

10.6
70.0
4.1
11.8
3.5

Highest education level
attained (n=3167)
Less than 7 years of schooling
5-1 0 years of schooling
11-12 years of schooling
Apprenticeship/diploma
University first degree
University postgraduate training

60
1151
718
40 1
682
155

1.9
36.3
22.7
12.7
21.5
4.9

Workforce participation
(n=3117)
Student
Unemployed
Part-time worker
Homemaker
Full-time worker
Retired

47
44
752
958
1036
22 1

1.5
1.4
24.1
30.7
33.2
7.1

Major lifetime occupation
(n=2752)
Managers and administrators
Professionals/para-professionals
Tradespersons
Clerks
Salespersons/personaI services
Labourers and related workers

204
1005
124
993
265
161

7.4
36.4
4.5
36.1
9.6
5.9

status [Treloar A: unpublished data]. There were
more people in the twin sample with degrees rather
than diplomas or trade qualifications and there was a
relative excess of labour force participation by older
twins. The categories of occupational classification
were similar. with the exception of more twins in the
professionals category and fewer twins in the
saledservice workers category.

Questionnaire
The questionnaire contained the following five
questions relating to eating problems, all of which
required a ‘yes’ or ‘no’ answer. For questions 1-4,
subjects were asked to report both ‘now’ and ‘previously’.
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(1) Do you feel that you have difficulty controlling
weight?
( 2 ) Do you feel you have had problems with disordered eating?
(3) Have you used any of the following methods to
control your body weight: starvation, self-induced
vomiting, excessive exercise. laxatives, fluid tablets
or slimming tablets?
(4) Do you feel you have been preoccupied with
thoughts of food or body weight?
( 5) Have you suffered from, or been treated for, an
eating disorder, low body weight, binge-eating,
obesity, weight loss. anorexia nervosa, or bulimia?

Interview
Follow-up telephone interviews were conducted
with those people who had earlier completed questionnaires over 1992-1993, using a psychiatric interview schedule: the Semi-structured Assessment for
the Genetics of Alcoholism (SSAGA) [16]. The
SSAGA is an instrument modified for Australian
use. which is comprised primarily of items previously validated by other research interviews. including the DIS and the SCID. The interview was
administered, on average. 3.8 years (SD = 0.6) after
the questionnaire was completed. The section relating to eating behaviour asked questions relating to
DSM-111-R criteria for both anorexia nervosa and
bulimia nervosa. The following questions assessed
bulimia nervosa:
( 1 ) Were you ever greatly concerned about eating
too much, looking too fat, or gaining too much
weight ‘?
(2) Has there ever been a time in your life when
you went on eating binges, eating a large amount of
food in a short period of time (usually less than 2
hours)?
(3) Did you go on eating binges as often as twice a
week?
(4) During these binges were you afraid that you
could not stop eating, or that your eating was out of
control?
( 5 ) Did you do anything to prevent weight gain
from binge-eating, such as making yourself vomit,
taking laxatives or diuretics, dieting strictly, fasting,
exercising vigorously, or anything else?
In addition, if women indicated problems with
weight loss they were asked. ‘How old were you
(when this was happening)?’, and if they admitted to
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Table 2. Percentage of subjects respondiiig positively to questionnaire items
NOW(%)
<45 245

Previously (%)
Total c45
245

Total

Ever (%)
<45
245

Question

Total

(1) Difficulty controlling weight
(2) Problems with disordered eating
(3) Methods of controlling body weight
Starvation
Self-induced vomiting
Excessive exercise
Laxatives
Fluid tablets
Slimming tablets
(4) Preoccupied with food/body weight
(5) Ever suffered froinheated for
An eating disorder
Low body weight
Binge-eating
Obesity
Weight loss
Anorexia nervosa
Bulimia

37.2
16.8

36.6
17.3

38.3
15.6

34.5
18.3

36.1
20.1

30.7 49.1
14.1 23.4

49.6
24.5

48.0
20.8

3.3
0.5
4.4
3.0
5.1
4.9
24.2

3.7
0.6
5.5
2.6
3.3
5.7
27.9

2.4
0.2
2.1
3.7
8.8
3.3
16.5

8.7
1.9
8.0
6.9
7.9
15.9
27.4

11.2
2.5
10.1
8.2
7.6
17.8
32.9

9.7
3.4
0.5
2.2
3.4
9.7
8.0
4.0
8.5 10.0
11.9 17.6
15.4 34.4

12.2
2.9
12.2
9.1
8.9
19.7
40.6

4.3
0.6
4.3
5.7
12.4
12.9
21.2

2.6
4.0
1.9
6.9
4.6
1.o
0.6

2.9
4.3
2.5
6.8
5.3
1.3
0.9

1.9
3.2
0.6
7.1
3.2
0.4
0.1

bingeing, they were asked ‘How old were you when
you first went on an eating binge?’
To obtain a diagnosis of bulimia nervosa, women
had to have answered the first four questions positively and indicated at least one of the weight control
methods (question 5).
The total number of women who completed satisfactory interviews with regards to eating problems
was 3845, with mean age on 1 January 1993 being
45.2 years (SD = 12.6), age range from 28 to 90
years old. Interviews were administered by trained
lay interviewers, all of whom were female. The
scoring of the interview was subsequently carried out
by the principal author, a clinical psychologist with a
number of years’ postgraduate experience running an
eating disorders clinic.

Results

Response rates
Of the 4870 women who completed the original
1980-1981 mailed survey, 4116 returned the selfreport questionnaire in 1988-1989 and 3845 completed the follow-up telephone interview in
1992-1993 (79.0% of the original 4870). The com-

pletion rate for the telephone interview among the
respondents to the 1988-1989 survey was 93.4%.

Questionnaire estimates of prevalence of
disordered eating
Women’s responses to the questionnaire items relating to eating are summarised in Table 2 using three
categories: (i) ‘now’, problems being reported at the
time of filling in the questionnaire; (ii) ‘previously’,
problems being experienced in the past; and (iii)
‘ever’, a summation of the number of individuals who
selected at least one of the first two categories. To
facilitate comparisons with other studies, results are
also divided into two age groups: less than 45 years
old and 45 years old or over (at 1 January 1989).
Of all the listed problems, the most commonly
experienced was the control of weight with almost
half the sample reporting difficulties in this area at
some stage of their life. Over one-third of the group
had experienced preocupation with food or body
weight. About one-quarter of the group reported
problems with disordered eating. The number of
individuals who responded positively to use of any
extreme methods of weight control, as specified in
question (3), was a full 29.2% of the sample.
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Interview estimates
There were 17 women (0.4%: CI 0 . 2 4 6 % ) who
met the lifetime prevalence of DSM-111-R anorexia
nervosa (four of these also met criteria for bulimia
nervosa). Of these women under 45 years of age, 13
(0.6%: CI 0.3-0.9%) were diagnosed as having lifetime prevalence of anorexia nervosa. There were four
women (0.3%: CI 0.03-0.6%) who were 45 years or
older and who had a lifetime diagnosis of anorexia.
There was no difference between the prevalence
levels of anorexia nervosa for the two age groups
(likelihood ratio =3.57, df=l, p>0.05).
Of the total sample, 68 (1.8%: CI 1.4-2.2%) had a
lifetime prevalence of bulimia nervosa. There were
51 (2.3%: CI 1.8-2.8%) women under 45 years of
age who had a lifetime prevalence of bulimia
nervosa. When women 45 years or over were considered, 17 (1.1%: CI 0.8-1.4%) had a lifetime diagnosis of bulimia nervosa. There was a significant
difference between the age groups in terms of the
prevalence of bulimia nervosa (likelihood ratio
X? =6.97, df=l, p<O.Ol).

x’

Age of onset
Development of anorexia nervosa (as ascertained
at interview) began at a mean age of 22.8 years
(SD=8.3), age range 14-48 years. The mean onset of
bingeing for those women with bulimia nervosa is
21.4 years (SD=10.0), with an age range from 8 to 59
years. An unweighted survival analysis was used to
examine the mean age of onset of bingeing for all the
women who admitted to bingeing in their lifetime
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(n=88). Figure 1 suggests that the greatest time of
risk for starting to binge is between the ages of 13
and 26. For this group, there is a correlation of 0.61
between current age and reported age of first binge.

Discussion

Anorexia nervosa
The lifetime prevalence of DSM-111-R anorexia
nervosa as assessed in the telephone interview was
0.4%. This correlates closely with other epidemiological studies, where the rates of DSM-111-R anorexia nervosa are found to be between 0.2% and 0.7%.
The mean age of onset (22 years) is somewhat older
than would be expected from DSM-IV population
estimates [4], but it is commensurate with other population estimates [17].

Bulimia nervosa
Interview levels of DSM-111-R bulimia nervosa are
1.8% or 2.3% for women under 45. The results from
this study would indicate that the level of bulimia
nervosa in Australia is similar to the levels experienced in New Zealand (1.6%) and Britain (2%) and
slightly less than that assessed in the United States
(2.8%). The mean age of onset of bingeing is very
similar to that found by Kendler et al. [ l l ] for the
onset of bulimia nervosa.

Age effects
When women under the age of 45 are compared to
those 45 years or older, findings from the interview
would suggest that the same level of anorexia
nervosa exists in both age groups. However, with
regards to bulimia nervosa, there are significantly
more women in the younger group who have suffered
from bulimia nervosa than those in the older group.
These data are consistent with other evidence that the
prevalence of anorexia nervosa is not increasing [ 181,
but that the prevalence of bulimia nervosa may be
increasing [ 111. However, caution must be exercised
in the interpretation of this latter finding as there
exist other explanations for this phenomenon.
Accurate recall of past psychiatric disorders is notoriously poor [19,20]. It is also affected by many
social and psychological influences, including
whether the person was treated or untreated during
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the active phase of the disorder, the effect of current
life events on memory, the current status of the
symptoms and the saliency of the events associated
with the disorder [21]. Thus, it is likely that people
who have a history of an eating disorder 15 years or
more in the past may not remember or consider such
events relevant to the present. It may also be the case
that people view past events differently with hindsight. For example, when asked ‘Were you afraid that
you could not stop eating?’. in retrospect women
may feel that they weren’t afraid, partly informed by
their current experience of not bingeing. It is also
important to remember that bulimia nervosa has only
officially existed since 1980. Behaviours associated
with bulimia nervosa before this time would not have
been so labelled. and there was little general awareness of this constellation of eating disordered behaviour. Likewise, anorexia nervosa was also an
uncommon diagnosis in the earlier part of this
century, the behaviours going under other names or
diagnoses (e.g. conversion disorder). The results
suggest that binge-eating is more likely to start when
women are under 26 years of age, although even the
recall of this may be affected by current age.

Other disordered eating
There were also groups of women who acknowledged significant problems with their eating while
not meeting the diagnostic criteria for anorexia
nervosa or bulimia nervosa. To date, there has been
very little published Australian data on the types of
weight reduction or weight-control behaviours used
by women [22]. Of interest is the finding that at some
time in their life up to half the female population had
experienced difficulty in controlling their weight.
This finding supports the results of other studies
which report a widespread dissatisfaction among
women about their body weight and shape, affecting
up to 56% of women [ X I , leading to the description
of weight dissatisfaction as a ‘normative discontent’
[24]. One-third of the self-report respondents
(34.4%) suggested that they had actually been preoccupied with thoughts of food or body weight and up
to 43.1% of the interview respondents admitted to
concerns about weight or shape. Such concern about
weight and shape has been associated with dieting,
which is a high prevalence behaviour among women
[251. Of the group studied here, 29.2% had used the
more extreme methods of weight control. However,

levels of self-reported starvation or fasting were considerably lower than in other studies, as was the
number of women admitting to binge-eating. Levels
of laxative abuse and self-induced vomiting were
similar to levels found in other studies. The reasons
for these differences are unclear. One possibility is
that concepts like bingeing have various meanings in
popular usage, and that within the confines of a selfreport format, women do not identify themselves
with that label. Binge-eating is a very difficult
concept to define clearly and objectively, and usually
requires some more explanation [26].

Conclusion
In summary, the level of anorexia nervosa ascertained in this study is within the range found in other
studies. Interview assessments yield a diagnosis of
bulimia nervosa of between 1.4% and 2.2% (or
between 1.8% and 2.8% for women under 45), which
is similar to levels found in New Zealand and Britain.
This can increase our confidence in comparing levels
of bulimia nervosa in an Australian community with
other approximations gathered in different communities, even though we are prevented from making
direct comparisons because of different age ranges,
instruments and sample groups.
While the rates of anorexia nervosa and bulimia
nervosa may be small compared to some other psychiatric disorders, this study shows that there are a
large number of women affected by concerns about
their weight and shape. These concerns lead about
one in three women to use extreme methods of
weight control. Such a high prevalence of behaviour
aimed at influencing weight and shape is of great
concern, as it is well-recognised as a precursor of
more disabling eating disorders. Futhermore, such
prevalence of weight control behaviours would
suggest that the thin ideal of the female figure continues to have a central place in determining
women’s self concept.
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