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Abstract

Background. Disordered eating behaviors (DEB) impact on health and wellbeing worldwide.
This study aimed to examine sociodemographic trends in the prevalence of DEB over 20 years
in the Australian general population.

Methods. Data were derived from five sequential cross-sectional surveys (1998, 2008, 2009,
2016 and 2017) with population-representative samples of adults and adolescents residing
in South Australia (N'= 15 075). DEBs investigated were objective binge eating (OBE), strict
dieting/fasting, and purging. Sociodemographic data included gender, age, educational level,
work and marital status, and residence.

Results. OBE prevalence increased significantly. Strict dieting/fasting also increased from
1998 to 2008/9 but remained stable between 2008/9 and 2016/7. Purging prevalence did
not change significantly over time. All survey years were associated with a significantly higher
odds of OBE, and strict diet/fasting compared to 1998. Lower age, a higher Accessibility
Remoteness Index of Australia (ARIA) score, higher body mass index (BMI), higher educa-
tional attainment, and not being in a married or de facto relationship were independently
associated with greater adjusted odds for endorsing OBE. Younger age, female gender, and
higher BMI were also independently associated with greater adjusted odds for endorsing strict
dieting/fasting.

Conclusions. The increased prevalence of DEBs in various strata of Australian society has
both public health and clinical implications. The results refute the stereotype that eating dis-
orders (EDs) predominantly affect young women. They build impetus for future research on
EDs among men and older individuals, with a view to developing tailored public health and
clinical interventions for these populations.

Introduction

The lifetime prevalence of main eating disorders (EDs), i.e. anorexia nervosa (AN), bulimia
nervosa (BN), and binge eating disorder (BED), has been estimated to be 8.4% (3.3-18.6%)
for women and 2.2% (0.8-6.5%) for men (Galmiche, Déchelotte, Lambert, & Tavolacci,
2019). The prevalence of other specified feeding or eating disorders (OSFED) and unspecified
feeding or eating disorders has been less extensively investigated although Allen, Byrne, Oddy,
and Crosby (2013) noted that these disorders account for 15-40% of all ED cases in adoles-
cents. EDs confer significant cost both to the individual and to society (Le, Hay, &
Mihalopoulos, 2018) and AN has the highest mortality rate of any psychiatric illness
(Arcelus, Mitchell, Wales, & Nielsen, 2011). BED and OSFED account for the most ED
cases and disability-adjusted life-years globally (Santomauro et al, 2021). Furthermore,
between 54% and 79% of people with AN, BN, or BED also meet criteria for one or more
other mental health disorders (Allen et al., 2013; Udo & Grilo, 2019).

In the past, AN was thought to predominately affect girls growing up in affluent conditions
(Bruch, 1978), contributing to the stereotype that EDs were exclusive to young white women
from privileged socioeconomic backgrounds. It is now known that this stereotype is untrue.
Nonetheless, this perspective has had implications for the classification of EDs in the literature
(Mond, Hay, Rodgers, & Owen, 2008), as well as for the development of research for the detec-
tion, treatment, and prevention of EDs (Harvey & Robinson, 2003). Currently it is known that
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EDs are experienced across a range of sociodemographic groups;
research has shown that men (Mitchison, Mond, Slewa-Younan, &
Hay, 2013; Striegel, Bedrosian, Wang, & Schwartz, 2012;
Striegel-Moore et al, 2009), middle-aged and older people
(Gagne et al., 2012), and people from lower socioeconomic levels
(Deleel, Hughes, Miller, Hipwell, & Theodore, 2009; Santana,
Barros, Costa, & da Veiga, 2017) experience EDs in substantial
numbers.

Disordered eating behaviors (DEB) may occur in the absence
of a formal ED diagnosis. DEB includes strict dieting or fasting,
binge eating, or purging (e.g. with laxative and diuretic misuse
and/or self-induced vomiting) (Parker & Harriger, 2020;
Romano et al., 2020; Santana et al., 2019b). Such behaviors are
more common than full syndromes of EDs (Neumark-Sztainer,
Wall, Larson, Eisenberg, & Loth, 2011) and their frequency has
increased considerably over the last years in different parts of
the world (Chavez Hernandez, Saucedo-Molina, Pefa Irecta, &
Unikel Santoncini, 2015; da Luz et al,, 2017; Juarascio et al., 2016;
Nakai, Nin, & Noma, 2014; Neumark-Sztainer et al., 2011; Santana
et al,, 2017; White, Reynolds-Malear, & Cordero, 2011). In a recent
study of the Australian general population, Mulders-Jones,
Mitchison, Girosi, and Hay (2017) found that DEBs occurred at simi-
lar rates across all levels of income, education, and urbanicity.
However, compared to working full-time, not working due to disabil-
ity was associated with an increased risk of objective binge eating
(OBE) and purging, and unemployment with an increased risk of
objective and subjective binge eating. Furthermore, participants
with a trade or certificate qualification were at a significantly increased
risk of reporting strict dieting compared to participants without a
tertiary qualification.

Whether the prevalence of DEBs among different sociodemo-
graphic groups is stable or has been increasing in recent years is
an issue that is still unclear. Mitchison, Hay, Slewa-Younan, and
Mond (2014), in research with the Australian population over
the period 1998-2008, noted that below-median annual house-
hold income was associated with a significantly greater rise in
prevalence of binge eating, extreme dieting, and purging.
Similar patterns were observed for men and extreme dieting
and purging; and age in people over 45 years and purging.
Understanding temporal changes in the prevalence of DEBs in
the general population, as well as identify specific sociodemo-
graphic groups in which these changes may be occurring over
time, is extremely important to improve the identification and
treatment of these problems in the community. Past studies
have found statistical differences in the DEBs prevalence across
gender, age, educational level, work status, marital status, and
area of residence groups in the Australian population
(Mitchison et al., 2014; Mulders-Jones et al., 2017). However,
our study extends the investigation period of changes in the
prevalence of DEB by accessing 20-year data from this population.

Therefore, this study will investigate for whom DEBs are most
prevalent in the last two decades. The specific aim was to examine
the rate of DEBs increase (OBE, strict dieting, and purging), between
1998 and 2017, across the demographic features of gender, age, edu-
cational level, work status, marital status, and area of residence.

Methods
Sampling procedures

The data included in this study were sourced from sequential
cross-sectional Health Omnibus Surveys, which are conducted
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annually by Harrison Health Research under the auspices of the
South Australian Health Commission. Researchers pay to include
items in the survey. It comprises face-to-face interviews of a
representative sample of the adult population in South Australia
(Taylor, Dal Grande, & Wilson, 2006). Five surveys that assessed
DEBs were conducted in the years 1998, 2008, 2009, 2016, and
2017.

In each survey year, metropolitan and rural ‘collector districts’
were selected based on a probability proportional to size sampling
procedure according to the latest Australian Bureau of Statistics
Census data. Ten houses within each district were chosen to con-
duct interviews in. The resident who had their birthday most
recently, and who was 15 years or older, was interviewed. Up to
six visits were made to each household. The samples were non-
replacement. Pilot testing was conducted to ensure participant
understanding and feasibility of the questions. Rates of response
for each year were 70.0% (n=3010) in 1998, 62.8% (n =3034)
in 2008, 59.3% (n=3007) in 2009, 58.4% (n=3047) in 2016,
and 57.0% (n=2977) in 2017. The most common reason for
not participating was refusal.

Ethics

Adult participants provided verbal rather than written informed
consent, due to the practicalities of carrying out a large-scale sur-
vey and the low-risk nature of the survey content. For minors (15-
17-year-old) enrolled in the study, written consent was obtained
from the participant’s parent/guardian. The 1998-2009 surveys
were approved by the research ethics committee of the
Government of South Australia, Department of Health, and the
2016-2017 surveys were approved by the University of Adelaide
Human Research Ethics Committee.

Measures

Sociodemographic and weight/height information

This included gender, age, highest educational attainment (still at
school, left school, trade qualification, certificate, and bachelor),
work status (work full/part time/student and home duties/
unemployed/retired/other), marital status (married/living together
and separated/divorced/widowed/never married) and area of resi-
dence (metropolitan and country). The Accessibility Remoteness
Index of Australia or ARIA score was used in the adjusted analyses,
as it is a more nuanced continuous measure compared to the
dichotomous metropolitan v. country measure.

Participants were also asked their height and weight, from
which body mass indexes (BMIs; kg/mz) were calculated and
were classified according to the World Health Organization
(1998) criteria: underweight = BMI < 18.5, normal weight = 18.5
<BMI<25.0, overweight=25.0<BMI<30.0, and obesity=
BMI > 30.0. For adolescents BMI classification used was the
extended international BMI cut-offs for thinness, overweight,
and obesity (Cole & Lobstein, 2012).

Disordered eating behaviors

Questions to ascertain the presence of these behaviors were based
on the Eating Disorder Examination (EDE) (Fairburn & Cooper,
1993), a structured interview used for ED diagnosis. Participants
were asked whether they regularly (at least once per week over the
past 3 months) engaged in (a) OBE (eating an objectively large
amount of food with a sense of loss of control), (b) strict diet-
ing/fasting (going on a very strict diet or fasting to control weight
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or shape), and (c) purging (use of laxatives, diuretics, or self-
induced vomiting to control weight or shape). The specific word-
ing of the questions about these behaviors has been previously
published (Hay, Mond, Buttner, & Darby, 2008) and accords
with their DSM-5 (APA, 2013) definitions.

Data analysis

Data from each survey were weighted based on the correspondent
sampling process and reweighted to the population distribution in
the most proximal Australian Census to the survey (e.g. 2006
Census for the 2008 survey). Descriptive statistics were generated
for all demographic variables using SPSS software (version 24).
Subsequently, we conducted y tests-of-independence for categor-
ical variables: gender (male and female), age groups (15-24, 25-
44, and >45 years), educational attainment (still at school, left
school, trade qualification, certificate, and bachelor), work status
(work full/part time/student and home duties/unemployed/
retired/other), marital status (married/de facto and separated/
divorced/widowed/never married), and area of residence (metro-
politan and country). The x> tests were used to compare the
prevalence of OBE, strict dieting/fasting, and purging between
the three survey years. Given the number of statistical tests per-
formed (there were 10), the reported p values were adjusted to
take this into account using the conservative Bonferroni method
(IBM, 2020). Analyses of variance were employed to compare dif-
ferences between survey years for the continuous variable age
(years). A series of multivariate binary logistic regressions were
employed to examine the odds of reporting each of the DEBs
within demographic sub-groups. Regressions were adjusted for
variations in gender, age, educational attainment, work status,
marital status, ARIA, and BML. Firth’s correction using penalized
likelihood was used to deal with the inadequate number of cases
of purging while performing logistic regression (Firth, 1993). SAS
version 9.4 was used to perform the analysis (SAS Institute Inc.,
2013, Cary, NC, USA).

Results

Participant sociodemographic characteristics across survey
years

As shown in Table 1, mean age and BMI increased from the 1998
to the 2016/7 survey (p <0.001). Around 51% of participants in
all surveys were women. The educational level of participants
increased significantly over the research years (p <0.001) and
work status also changed, namely the proportion of participants
who were engaged primarily in home-based duties decreased
from 17.1% in 1998 to 5.7% in 2016/7. Furthermore, in 1998,
68.7% of people lived in a metropolitan area while in 2016/7
this frequency had increased to 74.8% (p<0.001) (Table 1).
These demographic changes over the survey years are consistent
with secular trends in the Australian and South Australian popu-
lation over the same 20-year period (Australian Bureau of
Statistics, 2020, 2021).

Prevalence of eating disorder behaviors across time

The overall prevalence rates for the ED behaviors are presented by
year in Table 2. The prevalence rates for each behavior within
demographic and BMI groups by year are presented in the next
section of the Results below and in Tables 3 (binge eating), 4
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(strict dieting/fasting), and 5 (purging). As seen in Table 2, the
prevalence of OBE increased significantly between each time-
point up until 2016, and then decreased from 2016 to 2017.
Strict dieting/fasting increased from 1998 to 2008 to 2017; how-
ever, increases between 2008 and 2017 were less pronounced
and did not reach statistical significance. The prevalence of pur-
ging did not change significantly over time (Table 2).

Changes in the sociodemographic distribution of objective
binge eating over time

As can be seen in Tables 3 and 6, the c-index for the main effects
model with OBE as the outcome was 76%. All survey years were
associated with a significantly higher odds of OBE compared to
1998. In addition, lower age, higher ARIA score, higher BMI
higher educational attainment, and not being in a married or
de facto relationship were independently associated with greater
adjusted odds for endorsing OBE. Gender and work status were
not related to the odds of OBE. When interaction terms between
survey years and the demographic variables were added to the
model, model discrimination improved slightly (c-index=
76.7%); however, none of the individual interaction terms
were significantly associated with the likelihood of OBE using
Rao-Scott design adjusted likelihood ratio tests (see online
Supplementary material for full details of the interaction
models).

Changes in the sociodemographic distribution of strict dieting/
fasting over time

As can be seen in Tables 4 and 6, the c-index for the main effects
model with strict dieting/fasting as the outcome was 74.2%. The
odds of reporting strict dieting/fasting was higher in all years
compared to 1998. In addition, younger age, female gender, and
higher BMI were also independently associated with greater
adjusted odds for endorsing strict dieting/fasting. When inter-
action terms between survey year and the demographic variables
were added to the model, model discrimination was slightly
improved (c-index =75.3%). Significant interactions were
observed using Rao-Scott design adjusted likelihood ratio tests
between work status and survey year and age and survey year.
For those working full time/part time/student, as survey year
increased the odds of dieting, fasting increased in reference to
survey year 1998. The odds of dieting/fasting generally increased
for age when the survey year also increased in reference to 1998
(see online Supplementary material for full details of the inter-
action models).

Changes in the sociodemographic distribution of purging over
time

As can be seen in Tables 5 and 6, the c-index for the main effects
model with purging as the outcome was 71.0%. The odds of
reporting purging in 2008-2017 were no different to the odds
in 1998. However, younger age, female gender, and higher BMI
were independently associated with greater adjusted odds for
endorsing purging. When interaction terms between survey year
and the demographic variables (except for sex and education
which couldn’t be interacted with survey year due to collinearity
problems) were added to the model, model discrimination slightly
improved (c-index =72.4%). Using Rao-Scott design adjusted
likelihood ratio tests, significant interactions at 10% but not at
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Table 1. Sociodemographic features from adolescents and adults, Australia, in 1998, 2008/9, and 2016/7
1998 2008 2009 2016 2017 x* (df), adj p, V
Age (n, %)
15-24 years 1087 (36.1)? 951 (31.6)° 986 (32.5)° 969 (32.0)° 918 (30.8)° 68.83 (8), <0.001, 0.048
25-44 years 583 (19.4)? 531 (17.7)* 525 (17.3)*P 461 (15.2)° 451 (15.2)°
>45 years 1339 (44.5)° 1524 (50.7)° 1524 (50.2)° 1596 (52.7)°< 1608 (54.0)°
Gender (%)
Male 1464 (48.6)° 1470 (48.9)° 1490 (49.1) 1488 (49.2)° 1453 (48.8)° 23.00 (4), 0.994, 0.004
Female 1546 (51.4)° 1536 (51.1)* 1545 (50.9)° 1538 (50.8)° 1524 (51.2)°
Educational level (n, %)
still at school 137 (4.6)*° 160 (5.3)° 165 (5.5)° 123 (4.1)*P 103 (3.5)° 381.11 (16), <0.001, 0.159
Left school 1545 (51.3)° 1262 (42.0)° 1113 (37.4)° 1057 (35.0)° 1012 (34.0)°
Trade qualification 373 (12.4)? 388 (12.9)% 392 (13.0)? 375 (12.4)% 339 (11.4)?
Certificate 599 (19.9)° 643 (21.4)° 742 (24.5)° 725 (24.0)°< 769 (25.9)°
Bachelor 356 (11.8)° 552 (18.4)° 595 (19.7)° 744 (24.6)° 750 (25.2)°
Work status (n, %)
Work full/part time/ 1878 (62.4)° 1925 (64.0)*° 2007 (66.2)° 1954 (64.6)*° 1859 (62.5)° 13.39 (4), 0.010, 0.030
student
Other* 1132 (37.6)? 1081 (36.0)*° 1024 (33.8)° 1069 (35.4)*° 1117 (37.5)
Marital status (n, %)
Married/living together 1851 (61.6)° 1888 (62.8)° 1893 (62.5)° 1853 (61.3)° 1837 (61.8)° 2.23 (4), 0.693, 0.012
Other** 1156 (38.4)° 1117 (37.2)° 1135 (37.5)° 1172 (38.7)° 1136 (38.2)°
Area of residence (n, %)
Metropolitan 2068 (68.7)° 2220 (73.9)° 2234 (73.6)° 2269 (75.0)° 2223 (74.7)° 40.03 (4), <0.001, 0.052
Country 942 (31.3) 786 (26.1)° 802 (26.4)° 757 (25.0)° 754 (25.3)°
BMI categories (n, %)
Underweight 73 (2.7)° 59 (2.2)° 66 (2.4) 51 (1.9)° 56 (2.0)° 119.54 (12), <0.001, 0.054
Normal weight 1338 (48.9)? 1121 (41.0)° 1098 (40.7)° 1053 (38.3)° 1075 (38.7)°
Overweight 890 (32.5)? 963 (35.2)*° 998 (37.0)° 1001 (36.4)° 976 (35.1)>P
Obesity 436 (15.9)° 591 (21.6)>¢ 537 (19.9)° 642 (23.4)° 673 (24.2)°
BMI, body mass index.
*Other (home duties, unemployed, retired, other).
**Other (never married, separated, divorced, widowed).
Note. Superscript letters denote Bonferroni-adjusted pairwise differences.
Table 2. Prevalence of eating disorder behaviors in adolescents and adults, Australia, in 1998, 2008, 2009, 2016, and 2017
1998 2008 2009 2016 2017 ¥ (df), adj p, V
Objective binge eating* (n, %) 80 (2.7)° 149 (5.0)° 229 (7.6)° 433 (14.3)¢ 316 (10.6)° 346.17 (4), <0.01, 0.152
Strict dieting/fasting (n, %) 46 (1.5)° 102 (3.4)° 135 (4.5)°¢ 127 (4.2)°¢ 146 (4.9)° 59.85 (4), <0.01, 0.016
Purging (n, %) 28 (0.9)° 30 (1.0)° 24 (0.8)° 27 (0.9)° 17 (0.6)° 3.98 (4), 0.408, 0.063

Note. *Objective binge eating frequency: once a week or more. Superscript letters that differ from each other indicate significant differences in prevalence between survey years on each
behavior (no significant differences were found for purging prevalence between years), on Bonferroni-adjusted z-tests.

5% were observed between work status and survey year, showing
that for those working full time/part time/student, as survey year
increased the odds of purging first decreased and then increased
for year 2017 (see online Supplementary material for full details
of the interaction models).
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Discussion

This study investigated the sociodemographic distribution of
DEBs in a series of cross-sectional general population surveys
from 1998 to 2017. The main findings were that OBE and
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Table 3. Relationships between sociodemographic features and objective binge eating in adolescents and adults, Australia, in 1998, 2008/9, and 2016/7

2009
1998 2008 n (%) 2016 2017 ¥ (df), adj p, V

Gender

Male 38 (2.6)° 61 (4.2) 97 (6.5)° 223 (15.0)° 164 (11.3)¢ 214.64 (4), <0.001, 0.171

Female 42 (2.7)2 88 (537)° 132 (8.6)° 210 (13.7)¢ 152 (10.0)° 142.77 (4), <0.001, 0.136
Age groups

15-24 44 (4.0)° 68 (7.2)° 95 (937)>¢ 202 (21.0)¢ 117 (12.7)¢ 173.19 (4), <0.001, 0.188

25-44 16 (2.7)° 28 (5.3)*° 43 (8.2)° 73 (15.8)° 63 (14.1)° 79.17 (4), <0.001, 0.129

>45 19 (1.4)? 53 (3.5)° 91 (6.0)° 158 (9.9)¢ 136 (8.5)%¢ 126.86, <0.001, 0.152
Educational attainment

still at school 3(2.2)? 15 (9.5)*° 9 (5.5)*° 15 (12.2)° 12 (11.7)° 13.20 (4), 0.010, 0.139

Left school 38 (2.5)° 51 (4.1)2 99 (8.8)° 149 (14.1)° 106 (10.5)>¢ 162.52 (4), <0.001, 0.165

Trade qualification 8 (2.2)° 23 (6.0)>° 32 (8.2)°¢ 60 (16.0) 49 (14.5)~¢ 59.27 (4), <0.001, 0.178

Certificate 22 (3.7)2 45 (7.0)*° 49 (6.6)° 84 (11.6)° 86 (11.2)>¢ 39.97 (4), <0.001, 0.107

Bachelor 9 (2.5)2P 14 (2.5)° 36 (6.1)¢ 125 (16.9) 63 (8.4)° 116.11 (4), <0.001, 0.197
Work status

Work full/part time/student 51 (2.7)° 96 (5.0)° 161 (8.0) 331 (17.0)¢ 223 (12.0) 302.80 (4), <0.001, 0.178

Other* 28 (2.5) 52 (4.8)° 66 (6.4)°¢ 102 (9.6)° 94 (8.4) 59.62 (4), <0.001, 0.105
Marital status

Married/living together 35 (1.9)° 73 (3.9)° 123 (6.5) 237 (12.8)¢ 193 (10.5)¢ 230.98 (4), <0.001, 0.158

Other** 44 (3.8)° 76 (6.9)° 102 (9.0)>¢ 197 (16.9)¢ 123 (10.8)° 128.73 (4), <0.001, 0.150
Area of residence

Metropolitan 50 (2.4)° 103 (4.7)° 158 (7.1)¢ 349 (14.4)¢ 228 (10.3)¢ 305.43 (4), <0.001, 0.167

Country 30 (3.2)° 46 (5.9)° 71 (8.9)P¢ 85 (11.2)° 89 (11.8)° 61.25 (4), <0.001, 0.152
BMI categories (n, %)

Underweight 4 (5.5) 0 (0.0 5 (7.6) 4 (7.8) 0 (0.0) 8.76 (4), 0.067, 0.170

Normal weight 20 (1.5)2 35 (3.1)*P 44 (4.0)P¢ 127 (12.1)¢ 68 (6.3)¢ 155.08 (4), <0.001, 0.165

Overweight 24 (2.7)° 34 (3.5)° 74 (7.4)° 114 (11.4) 94 (9.7)>¢ 82.90 (4), <0.001, 0.131

Obesity 22 (5.0)2 63 (10.7)° 80 (14.9)°¢ 145 (22.6)¢ 139 (20.6)¢ 84.85 (4), <0.001, 0.172

BMI, body mass index.

*Other (home duties, unemployed, retired, other).

**Other (never married, separated, divorced, widowed).

Fisher’s exact test was used as opposed to x* tests when the expected cell counts <5.
Note. Superscript letters denote Bonferroni-adjusted pairwise differences.

fasting/strict dieting have both increased in prevalence the past 20
years in almost all sociodemographic strata of the Australian
population investigated. In addition, younger age, higher remote-
ness (ARIA scores), higher BMI, higher educational attainment,
and not being in a married or de facto relationship were inde-
pendently associated with greater adjusted odds for endorsing
OBE. Additionally, younger age, female gender, and higher BMI
were also independently associated with greater adjusted odds
for endorsing strict dieting/fasting.

With specific regards to OBE, men and women in 1998 and in
2016/7 had similar frequencies of this behavior. Even with the
sevenfold increase in the prevalence of fasting/strict dieting in
males and two and a half-fold increase among women, women
still have a higher prevalence of binge eating (2017: 6.2%
v. 3.6%). However, men are ‘catching up’. In this context several

https://doi.org/10.1017/50033291722001994 Published online by Cambridge University Press

authors (Mitchison & Mond, 2015; Murray et al, 2017;
Schaefer et al., 2018) have reported the moderate frequencies of
these behaviors among men and discussed that like women,
men suffer from disturbances in DEBs and body image issues.
The marginalization of males in ED research remains yet perva-
sive, and the clinical impact of this may be profound
(Matsumoto & Rodgers, 2020). Additionally, men typically seek
help for their ED late in the course of their illness, and even
when they do seek treatment, the diagnosis is often missed by
health professionals (Richardson & Paslakis, 2021).

Compared to older age groups, younger individuals continued
to have a higher prevalence of DEBs over time. However, people
over 45 years had a significant increase in binge eating and fast-
ing/strict dieting between 1998 and 2016/7. Thus, older indivi-
duals are also vulnerable to DEBs. Similarly, when studying EDs
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Table 4. Relationships between sociodemographic features and strict dieting/fasting in adolescents and adults, Australia, in 1998, 2008/9, and 2016/7

2009
1998 2008 n (%) 2016 2017 ¥ (df), adj p, V

Gender

Male 8 (0.5) 35 (2.4)° 32 (21.1)° 32 (2.2)° 52 (3.6)° 32.33 (4), <0.001, 0.066

Female 38 (2.5)2 66 (4.3)° 103 (6.7)° 95 (6.2)>¢ 94 (6.2)>¢ 39.04 (4), <0.001, 0.071
Age groups

15-24 31 (2.8)? 41 (4.3)>P 61 (6.2)° 54 (5.6)° 65 (7.1)° 22.69 (4), <0.001, 0.068

25-44 8 (1.4) 31 (5.8)° 38 (7.2)° 26 (5.6)° 29 (6.4)° 23.95 (4), <0.001, 0.097

>45 8 (0.6)? 29 (1.9)° 36 (2.4)° 47 (2.9)° 53 (3.3)° 28.74 (4), <0.001, 0.062
Educational attainment

still at school 1(0.7) 4 (2.5)*° 12 (7.3)*° 10 (8.1)° 10 (9.7)° 15.15 (4), 0.004, 0.148

Left school 22 (1.4)2 40 (3.2)° 33 (2.9)*° 45 (4.3)° 30 (3.0)*° 19.63 (4), 0.001, 0.057

Trade qualification 6 (1.6)° 16 (4.1) 12 (3.1)° 17 (4.5) 11 (3.3)° 5.98 (4), 0.201, 0.057

Certificate 12 (2.0)2 27 (4.2)%° 52 (7.0)° 28 (3.9)*° 55 (7.2)° 27.88 (4), <0.001, 0.090

Bachelor 6 (1.7)2 15 (2.7)*° 26 (4.4)>P 27 (3.6)*° 40 (5.3)° 11.60 (4), 0.021, 0.062
Work status

Work full/part time/student 33 (1.8)° 63 (3.3)° 109 (5.4)° 93 (4.8)°¢ 109 (5.9)° 53.48 (4), <0.001, 0.075

Other* 13 (1.1)2 39 (3.6)° 26 (2.5)*° 35 (3.3)° 37 33)° 16.38 (4), 0.003, 0.055
Marital status

Married/living together 17 (0.9)2 60 (3.2)° 77 (4.1)° 72 (3.9)° 82 (4.5)° 46.30 (4), <0.001, 0.070

Other** 29 (2.5)2 41 (3.7)*P 58 (5.1)° 55 (4.7)° 64 (5.6)° 17.16 (4), 0.002, 0.055
Area of residence

Metropolitan 27 (1.3)? 74 (3.3)° 98 (4.4)>¢ 90 (4.0)>¢ 123 (5.5) 57.88 (4), <0.001, 0.073

Country 19 (2.0)2 28 (3.6)*° 37 (4.6)° 37 (4.9)° 23 (3.1)*° 13.56 (4), 0.009, 0.058
BMI categories (n, %)

Underweight 3 (4.1) 0 (0.0) 3 (4.5) 0 (0.0) 2 (3.5)?° 4.74 (4), 0.315, 0.124

Normal weight 19 (1.4)? 33 (2.9)*° 44 (4.0)° 42 (4.0)° 36 (3.4)° 18.85 (4). 0.001, 0.058

Overweight 13 (1.5)% 30 (3.1)*° 41 (4.1)P¢ 33 (3.3)»P¢ 56 (5.7)° 27.64 (4), <0.001, 0.074

Obesity 9 (2.1) 35 (5.9)° 37 (6.9)° 42 (6.5)° 40 (6.0)° 13.20 (4), 0.010, 0.068

BMI, body mass index.

*Other (home duties, unemployed, retired, other).

**Other (never married, separated, divorced, widowed).

Fisher’s exact test was used as opposed to x* tests when the expected cell counts <5.
Note. Superscript letters denote Bonferroni-adjusted pairwise differences.

in Portuguese women, Concei¢do, Gomes, Vaz, Pinto-Bastos, and
Machado (2017) reported a 3.2%-point prevalence among elderly
(aged 65-94 years) women, comparable to that found in younger
women. In addition, the authors point out that binge eating epi-
sodes were particularly prevalent among older adults (5.6%).
Conceicao et al. (2017) argue that DEBs are increasing in older
people, because they experience a wider discrepancy between
body ideals promoted through the media, which they are still
exposed to, compared to their actual bodies and the age-related
changes that occur. An additional explanation for these findings
is that older people who developed EDs in their teenage years
in the 1980s are now aging. Thus, it is not necessarily the case
that middle aged adults being suddenly more vulnerable to EDs.
In particular, those who experienced a large increase in BN in
the 1980s (Bushnell, Wells, Hornblow, Oakley-Browne, & Joyce,
1990) are now in middle age.
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Concerning area of residence, we found a divergence in the
prevalence of binge eating and fasting/strict dieting among indivi-
duals residing in metropolitan and rural areas between the years
of research. In 1998, the highest prevalence of DEBs was in people
residing in rural areas. However, with the higher increase among
individuals from metropolitan areas over the last 20 years, they
presented higher prevalence of DEBs in 2016/7. Hay and
Mitchison (2021), in a literature review, noted that in most studies
urbanicity was not associated with ED. As research findings inves-
tigating relationships between EDs and area of residence are
inconsistent, future studies on this association are needed to clar-
ify the direction of the results found. Findings regarding marital
status have also been inconsistent but suggested single status as
a risk factor for an ED (Mitchison & Hay, 2014) and further
research is needed to investigate putative protective effects of
having a life partner.
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Table 5. Relationships between sociodemographic features and purging in adolescents and adults, Australia, in 1998, 2008/9, and 2016/7

2009
1998 2008 n (%) 2016 2017 ¥2 (df), adj p, V

Gender

Male 2 (0.1)® 7 (0.5)° 4(0.3)% 9 (0.6)? 3(0.2)% 6.68 (4), 0.154, 0.030

Female 26 (1.7)° 23 (1.5)° 21 (1.4)° 18 (1.2) 14 (0.9)? 4.09 (4), 0.394, 0.023
Age groups

15-24 18 (1.7)? 9 (0.9)>° 10 (1.0)*P 1(0.1)° 7 (0.8)*° 13.96 (4), 0.007, 0.053

25-44 6 (1.0)% 7 (1.3 4 (0.8)° 13 (2.8)? 5 (1.1)2 9.29 (4), 0.054, 0.060

>45 3(0.2)? 14 (0.9)? 11 (0.7) 12 (0.8)? 5 (0.3)° 9.14 (4), 0.058, 0.035
Educational attainment

still at school 1(0.7) 1 (0.6) 0 (0.0)* 0 (0.0)? 4 (3.9)° 13.44 (4), 0.009, 0.140

Left school 12 (0.8)? 15 (1.2) 8 (0.7)° 13 (1.2) 5 (0.5)° 5.18 (4), 0.269, 0.029

Trade qualification 2 (0.5)° 4 (1.0 2 (0.5)? 1(0.3)? 0 (0.0) 4.48 (4), 0.349, 0.049

Certificate 9 (1.5)° 9 (1.4)° 12 (1.6) 4 (0.6)° 6 (0.8)° 5.66 (4), 0.226, 0.040

Bachelor 3 (0.8)7 1(0.2) 3 (0.5)° 9 (1.2 3 (0.4)7 6.79 (4), 0.149, 0.048
Work status

Work full/part time/student 18 (1.0)® 21 (1.1)2 14 (0.7)° 13 (0.7)° 13 (0.7)° 3.46 (4), 0.484, 0.019

Other* 10 (0.9)? 9 (0.8)% 10 (1.0) 13 (1.2) 4 (0.4) 5.13 (4), 0.274, 0.031
Marital status

Married/living together 12 (0.6)? 18 (1.0) 10 (0.5)? 17 (0.9)? 8 (0.4)° 5.76 (4), 0.218, 0.025

Other** 16 (1.4)° 12 (1.1)2 15 (1.3)° 9 (0.8)° 9 (0.8)° 3.61 (4), 0.461, 0.025
Area of residence

Metropolitan 17 (0.8)? 22 (1.0) 20 (0.9)* 19 (0.8)? 14 (0.6)? 1.90 (4), 0.755, 0.013

Country 11 (1.2) 7 (0.9)2 4 (0.5)° 7 (0.9)? 4 (0.5)° 3.34 (4), 0.503, 0.029
BMI categories (n, %)

Underweight 4 (5.5)° 0 (0.0)® 0 (0.0)* 1 (2.0 0 (0.0)? 9.72 (4), 0.045, 0.179

Normal weight 12 (0.9)? 14 (1.2) 8 (0.7)° 11 (1.0) 4 (0.4) 5.63 (4), 0.228, 0.031

Overweight 2 (0.2)? 9 (0.9)® 3 (0.3)° 7 (0.7)2 2 (0.2)? 8.69 (4), 0.069, 0.042

Obesity 6 (1.4)° 4 (0.7)° 10 (1.9)? 5 (0.8)° 7 (1.0)° 4.76 (4), 0.312, 0.041

BMI, body mass index.

*Other (home duties, unemployed, retired, other).

**Other (never married, separated, divorced, widowed).

Fisher’s exact test was used as opposed to x* tests when the expected cell counts <5.
Note. Superscript letters denote Bonferroni-adjusted pairwise differences.

Regarding the temporal increase in DEBs, mainly binge eating
and fasting/strict dieting, similar results have been noted in sev-
eral studies: in Brazilian (Santana et al., 2017), Mexican (Chavez
Hernandez et al, 2015), and North American adolescents
(Juarascio et al., 2016; Neumark-Sztainer et al.,, 2011); Japanese
women (Nakai et al., 2014); and in North American adults of
both sexes (White et al., 2011). In some of these studies (Nakai
et al., 2014; Neumark-Sztainer et al., 2011; Santana et al., 2017)
binge eating was the DEB that increased most markedly, as
observed in the present study. In addition, binge eating was the
only behavior that increased significantly for all population sub-
sectors between 1998 and 2016/7. It is also important to note
that young people aged 15-24 years had decreased purging
between 1998 and 2016/7. A recent study investigating body
image issues (Santana et al., 2019a) noted an increase in the
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prevalence of weight/shape overvaluation between 2005 and
2016. These findings would suggest that the drive for maintaining
low weight has not reduced and so cannot account for these
decreases. In this context of general DEB increase, it is also pos-
sible for young people using methods other than fasting/strict
dieting to control their weight.

A limitation of this study is that same cohort was not assessed
at each survey year, which would be important in confirming
changes in DEBs over time within individuals, as opposed to
within populations. In addition, there was a decreasing response
rate over time consistent with findings observed in other survey-
based studies (Abu Farha, Alzoubi, Khabour, & Mukattash, 2020;
Arfken & Balon, 2011). While this may raise questions about the
representativeness of the sample, this concern is somewhat atte-
nuated by the similar demographic profiles across all surveys
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Table 6. Main effect results from the multivariate logistic regression with objective binge eating, strict dieting/fasting, and purging as the outcomes
Objective binge eating Strict dieting/fasting Purging

Effect AOR 95% ClI AOR 95% CI AOR 95% CI
Survey year (2008 v. 1998) 1.941 1.338 2.815 2.211 1.452 3.367 0.959 0.537 1.713
Survey year (2009 v. 1998) 3.178 2.209 4.574 2.951 1.960 4.443 0.773 0.436 1.370
Survey year (2016 v. 1998) 6.577 4.617 9.370 2.741 1.801 4.173 0.840 0.451 1.564
Survey year (2017 v. 1998) 4.584 3.187 6.593 3.213 2.127 4.853 0.530 0.252 1.117
Education (left school v. still at school) 1.747 1.044 2.923 0.992 0.557 1.769 1.364 0.353 5.275
Education (trade qualification v. still at school) 2.364 1.373 4.073 1.857 0.995 3.465 1.681 0.393 7.195
Education (certificate v. still at school) 1.776 1.049 3.006 1.633 0.924 2.886 1.957 0.474 8.083
Education (bachelor v. still at school) 1.835 1.087 3.097 1.271 0.710 2.275 1.196 0.287 4.975
Gender (male v. female) 0.865 0.734 1.020 0.350 0.274 0.446 0.242 0.136 0.429
Marital status (other* v. married/living together) 1.236 1.055 1.447 1.138 0.924 1.402 1.495 0.986 2.268
Work status (other** v. full/part time/student) 0.994 0.829 1.192 1.038 0.818 1.317 0.852 0.551 1.317
Age 0.970 0.966 0.975 0.968 0.962 0.974 0.981 0.971 0.991
ARIA 1.070 1.021 1.122 1.019 0.957 1.084 0.936 0.803 1.092
BMI 1.095 1.082 1.108 1.064 1.049 1.079 1.051 1.020 1.082

c-Index for fitted
model =0.760

c-Index for fitted
model =0.710

c-Index for fitted
model =0.742

AOR, adjusted odds ratio; Cl, confidence interval; ARIA, accessibility remoteness index of Australia; BMI, body mass percentile.
Significant effects are in bold format. *Other = separated/divorced/widowed/never married. **Other (home duties, unemployed, retired, other).
In the model for purging, Firth’s correction based on penalized likelihood was used to adjust for inadequate number of cases for purging.

with any changes being in accordance with wider trends in the
Australian population (Australian Bureau of Statistics, 2021).
Further, only binary gender status was recorded and it is import-
ant to highlight the lack of information on race and ethnicity.
Given this study’s focus on sociodemographic characteristics,
this is a significant omission that should be noted. We also
need to point out the potential of a spurious result due to the
low base rate of purging in our cohorts. Because of the small
numbers of participants with purging, there was potential for
reduced confidence in the results of the analyses using this vari-
able. Specifically, in some years, purging was endorsed by 10 or
fewer participants, leaving it more vulnerable to sampling vari-
ation. We used a special method to account for high sampling
variability while performing logistic regression analysis, thus
increasing the confidence in the results of the analyses. Finally,
not conducting ongoing assessment of interrater reliability
throughout the surveys was a limitation. However, it is also
worth mentioning that strengths of this study include the use of
a large representative community-based sample and a wide
range of age groups and to our knowledge there are no other stud-
ies that have examined the relationship between DEBs and socio-
demographic features over 20 years with such a population
sample.

The major public health implications of this study are reflected
in the increased prevalence of DEBs in various strata of society.
The perception that EDs mainly affect young women from higher
social classes is no longer tenable. The implications are very broad
as they affect our diagnostic, etiological, and treatment models —
which have all been largely based on research pertaining to a
narrow demographic of people. For example, there is emerging
research on specific theoretical models of the development of
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body image and EDs (Matsumoto & Rodgers, 2020), as well as
assessment instruments with questions relevant to men
(Schaefer et al., 2018). It is recommended that future studies
focus on the features and risk factors for EDs and DEBs in men
and older individuals to help inform improved identification
and also practice and clinical management of these diseases.
Health promotion efforts that might reduce the negative health
impact of the EDs are necessary in all sociodemographic groups.

Conclusion

OBE and fasting/strict dieting increased in diverse Australian
population sociodemographic subsectors over the past 20 years.
Those with increased risk for endorsing these DEBs were:
women, younger people, people living in remote areas, people
with higher BMI and higher educational attainment, and not
being in a married or de facto relationship.
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