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Abstract

Objective: To examine temporal trends in the burden of eating disorder (ED) features, as estimated by the composite of
their prevalence and impact upon quality of life (QoL) over a period of 10 years.

Methodology: Representative samples of 3010 participants in 1998 and 3034 participants in 2008 from the South Australian
adult population were assessed for endorsement of ED features (objective binge eating, extreme dieting, and purging were
assessed in both years; subjective binge eating and extreme weight/shape concerns were also assessed in 2008) and QoL
using the Medical Outcomes Study Short Form (SF-36).

Principal Findings: From 1998 to 2008 significant increases in the prevalence of objective binge eating (2.7% to 4.9%,
p<0.01) and extreme dieting (1.5% to 3.3%, p<<0.01), but not purging, were observed. Lower scores on the SF-36 were
significantly associated with endorsement of any of these behaviors in both 1998 and 2008 (all p<<0.001). No significant
difference was observed in the effect of the endorsement of these ED behaviors on QoL between 1998 and 2008 (all
p>0.05). Multiple linear regressions found that in 1998 only objective binge eating significantly predicted scores on the
mental health summary scale of the SF-36; however, in 2008 extreme weight/shape concerns, extreme dieting, and
subjective binge eating were also significant predictors. Objective binge eating and extreme dieting were significant
predictors of scores on the physical health summary scale of the SF-36 in both 1998 and 2008.

Conclusions and Significance: The prevalence of ED behaviors increased between 1998 and 2008, while their impact on
QoL remained stable. This suggests an overall increase in the burden of disordered eating from 1998 to 2008. Given that
binge eating and extreme dieting predict impairment in QoL, the necessity of interventions to prevent both under- and

over-eating is reinforced.
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Introduction

Although most of the research has focused on young white
females from Western cultures, disordered eating is recognized to
affect a wide proportion of the world population, and to be present
across a wide array of demographic variables. Eating disorder
behaviors, such as binge eating, dietary restriction, and purging
(self-induced vomiting, laxative misuse, diuretic misuse) for
instance have been documented in all age groups [l], and in
ethnic minority groups, including African, Hispanic [2], and
Indigenous groups [3]. Studies have also found reports of eating
disorders in clinical and population based samples in developing
countries [4,5]. Furthermore, disordered eating, in particular
binge eating, has been found to be as common in men as in
women [6,7,8].

Disordered eating is not only evident across a wide range of
demographics, it is also quite common [1,9,10,11]. Point
prevalence estimates generated from population surveys in the
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United States [12] and Australia [3] for instance are as high as
4.6% for at least weekly strict dietary or fasting behavior, 1.5% for
at least weekly purging, and 7.2% for at least weekly objective
binge eating (or 2.1% for the 1 year prevalence of at least twice-
weekly objective binge eating). Evidence has also emerged that
these behaviors have been increasing in recent years. Comparisons
of prevalence rates in sequential population surveys conducted in
1995 and 2005 of men and women in Australia for instance have
found that regular objective binge eating and purging increased
around two-fold while regular strict dieting and fasting increased
around three-fold over a ten year period [1,13].

In estimating the population burden of disordered eating,
impact on current functioning is to be determined as well as
prevalence [14,15]. Most of the research that has measured quality
of life, as an indicator of impact, in participants who report
disordered eating has found health-related quality of life to be poor
in comparison to other people in the population or healthy
controls [16]. What remains unclear however is that despite the
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documented recent increase in the prevalence of disordered eating
[1] little is known about whether the impact of disordered eating
has increased or decreased. For as long as the change in impact
remains unclear, despite sequential prevalence statistics being
available, any potential change in the overall burden of disordered
eating over time cannot be estimated.

Of particular interest in its impact on population burden is
binge eating. Binge eating has been consistently shown to be the
most prevalent of the eating disorder behaviors [11,17], is equally
likely to be reported by men as women, and is relatively evenly
spread across the age groups [1]. Furthermore, binge eating has
been strongly associated with impairment in quality of life [16] and
obesity [18,19]. Binge ecating thus represents a particularly
problematic behavior that not only burdens the individual through
reduced quality of life [16], but also burdens the economy through
increased demand on health services to treat and manage
associated psychological and physiological sequelae [20,21].

Weight and shape concerns are considered part of the core
pathology of eating disorders [22]. Research has shown that when
weight and shape concerns are present alongside eating disorder
behaviors, impairment in functioning is greater [6]; and that there
may be a proportional relationship between the degree of concern
and the level of mental and physical disability [23]. Furthermore
weight and shape concerns may be more predictive of mental
health functioning than eating disorder behaviors [24]. For
instance, the presence of weight and shape concerns in participants
who binge eat has been found to predict functional impairment to
a greater extent than binge eating itself [25]. Furthermore, in a
previous study where weight and shape concerns were entered
alongside other eating disorder features in a regression predicting
days-out-of-role for women, only weight and shape concerns
emerged as a significant predictor [6].

There are few community-based studies of prevalence and
disability in the eating disorders field. It is now well known
however that the vast majority of people who suffer from eating
disorders do not present for treatment [26,27,28], and as such may
not be well represented by clinical samples. Furthermore, the use
of community-based studies is especially pertinent in the investi-
gation of quality of life, since quality of life has itself been found to
be a predictor of treatment-seeking in individuals with eating
disorders [29]. As such, any investigation into the changing burden
of disordered eating will be enriched by the recruitment of a
community-based sample.

Aims

The present study aimed to assess the changing burden of binge
eating, purging, and extreme dieting over a 10 year period, as
reflected in point prevalence estimates and impairment in health-
related quality of life. A secondary aim was to examine which
eating disorder features, including those behaviors mentioned
above as well as extreme weight and shape concerns, predicted
health-related quality of life. These aims were achieved through
analysis of behavioral and quality of life data collected in
sequential cross-sectional surveys of the South Australian adult
population in 1998 and 2008.

Methods

Hypotheses

We hypothesized that overall the burden of disordered eating
will have increased from 1998 to 2008. This was expected to be
evidenced by an increase in the prevalence of binge eating,
extreme dieting, and purging from 1998 to 2008; as well as no
significant reduction in the health-related quality of life associated
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with these behaviors from 1998 to 2008. In terms of predicting
health-related quality of life, we hypothesized that of all the eating
disorder features measured, extreme weight and shape concern
would emerge as the most significant predictor.

Design

The Health Omnibus Survey is conducted annually by
Harrison Health Research [30], under the auspices of the South
Australian Health Commission, and involves face-to-face inter-
views of a representative sample of the South Australian
population. The data in this study was collected from questions
that were embedded into two independent cross-sectional Health
Omnibus Surveys, conducted in 1998 and 2008. The overall
interviews were respondent-based and asked participants a range
of both demographic and health-related questions.

Ethics Statement

In 1998 and 2008 participants gave verbal rather than written
informed consent, due to the practicalities of carrying out such a
large-scale survey and also the low risk nature of the survey. Both
the 1998 and 2008 surveys were approved by the research ethics
committee of the Government of South Australia, Department of
Health.

Sample Selection and Interview Procedure

The sample selection and interview procedures were similar in
1998 and 2008. In both years, metropolitan and rural “collector”
districts in South Australia were identified based on a probability
proportional to size sampling procedure, according to the
Australian Bureau of Statistics 2006 Census data. Within each
district, 10 dwellings were chosen to conduct interviews in. The
person to be interviewed within each dwelling was the person who
was older than 15 years and had their birthday most recently. The
samples were non-replacement, and up to six visits were made to
conduct an interview with the designated participant in each
designated dwelling. Interviews were conducted from March until
April 1998 for the 1998 survey and from February until July 2008
for the 2008 survey.

Assessment of Eating Disorder Features

Three types of eating disorder behaviors were assessed: binge
cating (objective and subjective), purging, and extreme dieting.
The questions in the surveys that were to elicit information
regarding the presence of these behaviors from participants were
based on diagnostic questions from The Eating Disorder
Examination [31], a structured interview used for eating disorder
diagnosis. Objective binge eating was assessed in both surveys by
asking participants whether they regularly felt that they ate ‘an
unusually large amount of food and at the same time experienced a
feeling of being ‘out of control’. Subjective binge eating was only
assessed in 2008; it was measured similarly to objective binge
eating except that the amount of food consumed was defined as
not unusually large. Purging was assessed in both surveys by asking
participants whether they regularly used laxatives, diuretics (water
tablets), or self-induced vomiting as a means to control their weight
or shape. Extreme dieting was assessed in both surveys by asking
participants whether they have regularly gone on a “very strict diet’
or ‘hardly eaten anything at all’ in order to influence their weight or
shape. The term ‘regular’ used in each of these questions was
defined as the behavior having occurred at least once per week
over the three months prior to the interview. An additional
question in the 2008 survey asked participants the level of
importance they placed on weight and/or shape in determining
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their self-evaluation. Answers to this question were grouped into
two categories, no extreme weight and shape concerns (partici-
pants who reported none to moderate importance of weight and
shape in determining self-evaluation) and extreme weight and
shape concerns (participants who reported extreme to supreme
importance of weight and shape in determining self-evaluation).

Assessment of Quality of Life

The Medical Outcomes Study Short Form (SF-36) was used to
assess perceived mental and physical health-related quality of life.
In the 1998 survey, version 1 of the SF-36 was used (SI-36v1;
[32]); and in the 2008 survey, version 2 of the SF-36 was used (SF-
36v2; [33]). Both versions yield four physical health subscales
(physical functioning, role limitations due to physical health, bodily
pain, general health) and four mental health subscales (vitality,
social functioning, role limitations due to emotional health, and
mental health), which each contribute to composite physical health
and mental health summary scales. Scores out of 100 for each
scale are transformed to 7-values with a normative mean of 50
and standard deviation of 10 to aid comparability. Higher scores
indicate greater quality of life. The SF-36 is validated for use in
Australia [34] and there are norms for Australian and South
Australian populations [35,36]. In an Australian national house-
hold study assessing the psychometrics of the SF-36, Chronbach’s
alphas for the subscales were reported to range between 0.82 to
0.93 and good subscale item-discriminant and criterion validity
were also reported [37]. Although there are minor variations in the
wording of items between SF-36v1l and SF-36v2, it is generally
accepted that scores can be compared between the versions [38].

Data Manipulation

Current body mass index (BMI) was calculated based on
reported current weight (kg) and height (m) data (BMI = kg/m?). A
general ‘eating disorder behavior’ variable was computed, and
differentiated participants who reported one or more of the eating
disorder behaviors measured in both surveys (objective binge
eating, purging, dieting) from those who reported none.

Statistical Analysis

In order to ensure that the samples were demographically
representative, data from the 1998 survey were weighted
according to the 1996 Census figures whilst data from the 2008
survey were weighted according to the 2006 Census figures.
Statistical analysis was performed using the Statistical Package for
Social Sciences (SPSS) version 19.0 software for Windows.
Demographic variables, namely gender, age, BMI, relationship
status, country of birth, residential location, education status, and
income were compared between groups using chi-square tests for
categorical variables and analyses of covariance (ANCOVAs) for
continuous variables. Chi-square and multivariate logistic regres-
sion analyses were used to assess the prevalence of behaviors, and
the odds ratio between 1998 and 2008. Multivariate analyses of
variance (MANOVAs) were used to assess differences on the SF-36
scale scores as a function of reported eating disorder behaviors and
year of survey. Age, BMI, income, education, and gender were
included as covariates and differences were considered significant
at the 0.05 alpha-level in these analyses. Finally, multiple linear
regressions, using the backward elimination method, were used to
assess if eating disorder features predicted quality of life. Data on
objective and subjective binge eating, extreme dieting, purging,
and extreme weight and shape concerns were entered as
dichotomous predictors in four separate regressions — two for
each survey year for both the mental health (MCS) and physical
health (PCS) component scales of the SF-36. Gender, age, and
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BMI were also entered as covariates. Visual inspection of the
standardized residuals showed no serious deviations from
assumptions of normality, homoscedasticity, and linearity. A
significance level of >0.10 was used as the removal criterion for
variables in each of the models.

Results

Demographics

Chi square analyses and ANCOVAs were conducted to
compare demographic variables between survey years. This
information is presented in Table 1. Participants in 2008 were
significantly older (F (1, 6113)=9.0, p<<0.01), had a higher body
mass index (F (1, 5562) = 40.7, p<<0.001), were more educated (3°
(7)=82.1, p<<0.001), and had a higher income G’ (8)=551.9,
$<<0.001) than participants in 1998. No other significant
differences were detected in the other demographics measured.

Prevalence of Eating Disorder Behaviors

Multivariable logistic regressions and chi square analyses
demonstrated significant increases in regular objective binge
eating (x° (1)=21.0, p<.001) and extreme dieting (x* (1)=20.8,

Table 1. Demographics of Study Participants in the 1998 and
2008 surveys.

2008

1998 survey survey

n=3010 n=3034 P
Gender ns
Female 1546 (51.4%) 1555 (51.3%)
Male 1464 (48.6%) 1479 (48.7%)
Age in Years (M, SD) 443 (18.8) 45.7 (18.9) <0.01
Body mass index* (M, SD) 25.6 (4.9) 26.5 (5.3) <0.001
Relationship (N, %) ns
Married/Defacto 1851 (61.5%) 1159 (38.5%)
Single 1902 (62.7%) 1132 (37.3%)

Country of Birth (N, %) ns

Australia 2266 (75.3%) 2286 (75.3%)
Overseas 744 (24.7%) 748 (24.7%)
Education (N, %) <0.001
Tertiary 356 (11.8%) 552 (18.2%)
Trade/Apprenticeship 373 (12.4%) 391 (12.9%)
Diploma/Certificate 598 (19.8%) 645 (21.2%)

Left school but still studying 205 (6.8%) 158 (5.2%)

Still at high school 137 (4.6%) 169 (5.6%)

Left school after age 15 783 (26.0%) 715 (23.6%)

Left school at/before age 15 558 (18.5%) 403 (13.3%)

Income* (N, %) <0.001
= A40 000 1484 (49.3%) 842 (27.8%)

A40 007-80 000 834 (27.7%) 777 (25.6%)

> A80 000 247 (8.2%) 793 (26.1%)

*Body mass index data available for 2741 (91.0%) of participants in the 1998
survey and 2823 (93.0%) of participants in the 2008 survey who reported both
weight and height; income data only available for 2565 (85.2%) of participants
in the 1998 survey, and 2412 (79.5%) participants in the 2008 survey who
reported their annual household income.
doi:10.1371/journal.pone.0048450.t001
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Table 2. Prevalence of eating disorder behaviors in 1998 and 2008.

Prevalence and Impact of Eating Disorder Behaviors

1998 survey (n=3010)

2008 survey (n=3034)

n (%) n (%) OR*(95% Cl) i P
Any Behavior 130 (4.3%) 253 (8.4%) 2.3 (1.8-2.9) 414 0.00
Objective Binge Eating 80 (2.7%) 149 (4.9%) 2.2 (1.6-3.0) 21.0 0.00
Extreme Dieting 46 (1.5%) 101 (3.3%) 2.3 (1.6-3.4) 20.8 0.00
Purging 28 (0.9%) 29 (1.0%) 1.3 (0.7-2.5) 0.0 0.91

*OR = odds ratio; Cl = confidence interval.
doi:10.1371/journal.pone.0048450.t002

p<.001) from 1998 to 2008. These behaviors were more than
twice as likely to be reported in 2008. Table 2 displays the
frequencies and odds ratios of the three behaviors measured, as
well as their aggregate, across the 10 year period.

Health-Related Quiality of Life

To obtain a general picture of the impact of disordered eating
on quality of life, analyses were conducted comparing participants
who reported any of the three eating disorder behaviors to those
who reported no behaviors. A MANOVA revealed no significant
interactions between survey year and disordered eating on any of
the SF-36 scales (see Table 3), suggesting a stable pattern of impact
on quality of life across the survey years. The main effect of
disordered eating however was significant and revealed that
participants who reported any or more of the three eating disorder
behaviors had lower SF-36 scores than those who reported none of
these behaviors (all p<<0.001). There was also a significant main
effect of survey year, with most of the SF-36 scores being lower in
2008 than in 1998 (all p<<0.001; except physical functioning
subscale, body pain subscale, and physical health component
summary scale).

Predictors of Quality of Life

The final multiple linear regression models on the MCS scores
of the SF-36 found objective binge eating to be a significant

2008.

predictor in both the 1998 and 2008 surveys, while extreme weight
and shape concerns, extreme dieting, and subjective binge eating
were also significant predictors in the 2008 survey. The final
multiple linear regression models on the PCS scores of the SF-36
in the 1998 and 2008 surveys found objective binge eating and
extreme dieting to be significant predictors in both years (see
Table 4). These disordered eating variables emerged as significant
predictors despite covarying for age, BMI, and gender in each
analysis.

Discussion

It was hypothesized that the overall burden of disordered eating
would have increased from 1998 to 2008. The findings from this
study indicated that while there was a non-significant increase in
purging in 2008, there was a significant and over two-fold increase
in both extreme dieting and objective binge eating. Previous
research has also found around a two-fold increase in disordered
eating over a 10-year period from 1995 to 2005 [1]. Although
there is only three years between ours and this previous study,
taken together the findings suggest that there is a steady rate in the
increase of disordered eating in the South Australian community.

As stated previously, in order to estimate burden, impact on
quality of life as well as prevalence needs to be considered. Our
study found that while health-related quality of life associated with
disordered eating was not lower in 2008 compared to 1998, the

Table 3. Comparison of quality of life (SF-36 scores) of participants who reported eating disorder behaviors (EDB) in 1998 and

Reported EDB

No Reported EDB

1998 (n=112)

2008 (n=231) 1998 (n=2627) 2008 (n=2499) Survey year*EDB

SF-36 Subscales M (SD) M (SD) F p
Vitality 46.0 (9.3) 44.7 (10.3) 50.6 (9.4) 49.8 (10.1) 0.08 0.78
Social Functioning 45.1 (12.7) 45.0 (12.7) 50.2 (9.7) 49.7 (12.7) 0.58 0.45
Role Limitations due to Emotional Health 46.9 (12.6) 436 (12.7) 50.4 (9.8) 495 (10.8) 2.24 0.14
Mental Health 46.0 (12.7) 43.0 (12.7) 51.2 (9.2) 49.7 (9.8) 0.87 0.35
Physical Functioning 49.0 (10.5) 49.3 (9.6) 50.2 (9.2) 50.5 (10.0) 335 0.07
Role Limitations due to Physical Health 483 (10.7) 46.5 (11.1) 50.0 (10.1) 49.5 (10.6) 0.03 0.87
Bodily Pain 45.5 (10.4) 45.5 (10.1) 50.0 (9.7) 50.0 (10.1) 0.78 0.38
General Health 47.0 (11.2) 447 (11.2) 50.8 (9.5) 50.0 (9.8) 0.04 0.85
SF-36 Summary Scales

Mental Health Summary 45.4 (12.7) 42.7 (13.4) 51.3 (9.4) 49.5 (10.2) 0.38 0.54
Physical Health Summary 479 (11.3) 48.0 (9.4) 49.3 (9.5) 50.2 (9.9) 0.59 0.44

doi:10.1371/journal.pone.0048450.t003
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relationship remained stable - that is that quality of life was
significantly poorer in those who reported disordered eating. As far
as we are aware, our study has been the first to conduct sequential
assessments of the impact (as measured by quality of life) of
disordered eating in an adult population sample. Overall, our
finding of increased prevalence of disordered eating paired with
the finding of stable impairment in quality of life suggests that
overall the burden of disordered eating is increasing over time.

Extreme weight and shape concerns were hypothesized to
emerge as the most significant predictor of health-related quality of
life. This turned out to be accurate in 2008, the year in which
weight and shape concerns were measured, for mental health but
not for physical health-related quality of life. Overvaluation of
weight and shape is considered a core feature of the eating
disorders. However, while it is present in the diagnostic definitions
of anorexia nervosa and bulimia nervosa [22], the criteria for
binge eating disorder do not account for weight and shape
concerns. This is despite research suggesting a strong association
between weight and shape concerns, binge eating, and functional
impairment [25,39,40].

Of the eating disorder features measured in this study, objective
binge eating was found to be the most significant predictor of
physical health-related quality of life in 1998 and 2008.
Furthermore, objective binge eating was a highly significant
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Table 4. Final multiple linear regression models with mental health (MCS) and physical health component scale (PCS) scores as

dependent variables in the 1998 and 2008 survey.

Dependent Variable Predictor Variables B SE (B) 95% CI B t p

1998

MCS Objective binge eating -7.27 1.18 —9.58, —4.96 —0.12 —6.18 <0.001
Gender —1.61 0.37 —2.33, —0.89 —0.08 —4.36 <0.001
Age 0.04 0.01 0.02, 0.06 0.08 4.03 <0.001

R?=0.03

PCS Objective binge eating —3.16 1.09 —5.31, —1.04 —0.05 —2.92 0.004
Extreme Dieting —2.92 138 —5.62, —0.23 —0.04 —2.13 0.034
Age —0.18 0.01 —0.20, —0.16 —0.35 —19.09 <0.001
Body mass index —0.22 0.04 —0.29, —0.16 —0.12 —6.37 <0.001
Gender —0.63 0.34 —1.30, —0.05 —0.03 —1.83 0.067

R?=0.15

2008

MCS Weight/Shape Concerns —3.30 0.53 —4.34, —2.27 —0.12 —6.26 <0.001
Objective binge eating —4.83 1.04 —6.88, —2.79 —0.10 —4.64 <0.001
Extreme Dieting —4.42 1.10 —6.57, —2.26 —0.08 —4.02 <0.001
Subjective binge eating —4.62 1.65 —7.85, —1.39 —0.06 —2.80 0.005
Age 0.04 0.01 0.02, 0.06 0.07 3.50 <0.001
Body mass index —0.07 0.04 —0.15, 0.00 —0.04 -1.91 0.057
Gender 0.76 041 —0.03, 1.56 0.04 1.89 0.059

R?=0.06

PCS Objective binge eating —2.57 0.83 —4.20, —0.94 —0.06 —3.10 0.002
Extreme Dieting —1.94 0.93 —3.75, —0.12 —0.04 —2.09 0.037
Age —0.20 0.01 —0.22, —0.18 —0.37 —20.57 <0.001
Body mass index —0.28 0.03 —0.35, —0.22 —0.15 —8.44 <0.001
Gender 1.15 0.35 0.48, 1.83 0.06 334 0.001

R?=0.19

R? =variance in the dependent variable accounted for by the predictor variables.

doi:10.1371/journal.pone.0048450.t004

predictor of mental health-related quality of life, second only to
weight and shape concerns in 2008, and emerging as the sole
eating disorder predictor in 1998. These findings support previous
research that has shown binge eating to be a debilitating behavior,
assoclated with both psychological and physiological consequences
[11,18,19].

An interesting finding in this study was that subjective binge
eating also emerged as a significant predictor of mental health-
related quality of life in the year it was measured, 2008. Subjective
and objective binge eating share the core component of a sense of
loss of control during the eating binge, while the actual amount
caten differs — being excessive in objective but not subjective
binges. These findings give strength to previous work that has
found that the element of loss of control, rather than the actual
amount eaten, is the strongest predictor of mental health and
functioning in participants with binge eating disorder [11,41] and
bulimia nervosa [16,42]. Recent studies of have also found no
differences in health related quality of life associated with objective
versus subjective binge eating [43,44].

On the other hand, this study also found that extreme dieting, a
product of too much control over eating, predicted both mental
and physical health-related quality of life. This suggests that
similarly to loss of control over eating, being overly controlling
with dietary intake to the point of extreme dietary restriction is also
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problematic for wellbeing and disruptive of daily functioning. This
finding is in line with previous research that has found dietary
restriction to be associated with increased days out of role in adults
[6] and depressed mood in adolescents [45].

The internal validity of the current study was strengthened
through the rigorous survey procedures used by Harrison Health
in the Health Omnibus Surveys, as well as the use of the SF-36,
which is a standardized assessment of quality of life. The external
validity of the current study was supported by the use of a
representative sample of the adult population, and as such we may
more confidently be able to extrapolate the present findings to the
adult community at large. Of course, external validity was
however limited in that the sample came only from one state in
Australia, and it would be of interest to see if similar research
conducted in future find results similar to those presented in this
article.

Limitations and Future Research

A limitation of the current study is that the time period assessed
occurred five years previous to this publication. More recent
statistics of prevalence and impact of eating disorder behaviors
would be useful to determine whether the trend observed between
1998 and 2008 is continuing or has stabilized. Other limitations
pertain to assessment. Firstly, only a select number of eating
disorder features were assessed. In particular, there was no
assessment of excessive or obligatory exercise behavior. It would
be of interest to consider change in prevalence and quality of life
impairment associated with such behavior, as well as other
cognitive eating disorder features such as preoccupation with
weight or shape and fear of weight gain. Secondly, there has been
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