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ABSTRACT
Objective: This study examined the utility of a biopsychosocial model to explain both higher 
body mass index (BMI) and disordered eating. The study was designed to examine the 
predictors of higher BMI and a number of measures of disordered eating (dietary restraint, 
drive for muscularity, drive for thinness, binge eating, and compensatory behaviour).
Method: Young adults (N = 838) recruited from seven countries, grouped into four regions 
(Europe, North American countries, Australia, Japan), completed an online survey, with each 
completion being 12 months apart. The survey included assessments of BMI and disordered 
eating, and a range of biological, psychological and sociocultural factors expected to predict 
both outcomes.
Results: Results revealed unique patterns of association between predictors and BMI as well as 
di!erent measures of disordered eating in the four geographical regions.
Conclusions: The "ndings identify the speci"c nature of biopsychosocial factors that predict 
both higher BMI and di!erent aspects of disordered eating. They also demonstrate that caution 
needs to be exercised in generalising "ndings from one country to other countries.

KEY POINTS
What is already known about this topic:
(1) The literature has already identi"ed various aspects of the biopsychosocial model that 

predicts disordered eating and higher weight.
(2) These studies have primarily focused on disordered eating in cross-sectional studies among 

adolescents.
(3) Obesity and disordered eating have been shown to be related
What this topic adds:
(1) The study identi"ed the biopsychosocial factors that predict higher BMI and disordered 

eating among young adults over a 12-month period.
(2) The study examined all components of the biopsychosocial model in the one study.
(3) The study was conducted across seven countries and identi"ed how these relationships 

vary from one country to another.
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Introduction

Research has suggested that higher BMI and disor-
dered eating may stem from similar underlying factors 
(e.g., Wilson, 2010). Although a body of research has 
been devoted to investigating the links between 
higher BMI and eating disorders (e.g., Marcus & 
Wildes, 2014; McCuen-Wurst et al., 2018), few studies 
have targeted the most common risk and protective 
factors of both higher BMI and disordered eating. 
A theoretical model that has been used to explain 
both higher BMI and disordered eating is the biopsy-
chosocial model outlined by (McCabe et al., 2019). 
Much of the research has examined how biological, 
psychological and sociocultural factors are associated 
with either BMI or disordered eating. Earlier versions of 
this model have been developed to explain either 
higher BMI (Cheng et al., 2020; Heslehurst et al., 2019) 
or disordered eating (McCabe & Ricciardelli, 2004; 
Muris et al., 2005; Rodgers et al., 2020; Ricciardelli & 
McCabe, 2004). Most studies have been cross-sectional 
in design, with very limited research examining the 
relationship between the variables over time. Most 
importantly, gender and cross-country di!erences in 
the impact of the biopsychosocial factors predicting 
higher BMI and disordered eating have generally not 
been investigated. Further, these biopsychosocial 
models of higher BMI and disordered eating have 
been proposed and evaluated among adolescents 
with limited formulation or testing of such models 
among young adults.

It is important to note that the is some controversy 
in the literature regarding the meaning of a higher BMI; 
in particular, the social construction of obesity and the 
concept of an ideal weight (see a review by Gotovac 
et al., 2020). Further, a focus in healthcare on obesity 
has resulted in many overweight males and females 
being stigmatised due to their weight (Alberga et al., 
2018). Research has suggested that a higher BMI may 
not indicate higher levels of obesity, but simply indi-
cate higher levels of body mass (Okorodudu et al., 
2010). It is not possible in this paper to discuss the 
di!erences between obesity and higher BMI, or the 
health consequences of either higher BMI or disor-
dered eating. This is a contentious issue that goes 
beyond the scope of the current paper.

The current study was designed to advance our 
understanding of the factors related to higher BMI 
and disordered eating among young adults (18 to 30  
years), an age group susceptible to changes in 
weight and vulnerable to disordered eating (Arnett 
et al., 2014). A model and design for the longitudinal 
study (across one year) to test it across eight 

countries was reported in a protocol paper by 
(McCabe et al., 2019). This proposal incorporated 
a biopsychosocial model to explain both higher BMI 
and disordered eating (see Figure 1). The research 
reviewed below examines past literature among 
young adults that has examined the association 
between the di!erent components of the biopsycho-
social model and BMI and disordered eating. The 
literature related to disordered eating is considered 
"rst, followed by the more limited literature on how 
past research on the biopsychosocial model informs 
our understanding of higher BMI.

There has been limited research that has examined 
the role of demographic variables in the development 
of disordered eating among young adults. The variables 
in the current study have been included based on stu-
dies among adolescent populations. In terms of biolo-
gical factors related to disordered eating, Serdar et al. 
(2011) found that high levels of weight instability 
across the lifespan was associated with high levels of 
dieting and binge eating for both men and women. In 
relation to psychological factors, a wide range of cross- 
sectional studies have consistently shown an associa-
tion between body image-related variables and disor-
dered eating (Baillie & Copeland, 2013; Buchanan et al., 
2013). Cross-sectional studies have shown that perfec-
tionism (e.g., Barnett & Sharp, 2016), depression (e.g., 
Lombardo et al., 2014) and other psychological variables 
are associated with disordered eating. Sociocultural 
in#uences have been shown to be related to disordered 
eating, most particularly, use of social media (e.g., 
Qutteina et al., 2019; Schaumberg & Anderson, 2016; 
Tran et al., 2019), media pressure (e.g., Fitzsimmons- 
Craft et al., 2014; Keery et al., 2004; Tod et al., 2013; 
You & Shin, 2020), and pressure from peers, dating 
partners, and family (e.g., Fitzsimmons-Craft et al., 
2014; Keery et al., 2004; You & Shin, 2020). Societal 
pressure also appears to be associated with drive for 
muscularity and strategies to increase muscles 
(Cramblitt & Pritchard, 2013; Daniel & Bridges, 2010; 
Lovering et al., 2018; Tod et al., 2013).

Both predictor and outcome variables related to 
muscularity were included in the current study, to 
ensure that the model was relevant for men as well 
as women. The above studies have primarily focused 
on women and the factors related to disordered eat-
ing. However, research has also shown the importance 
of messages from di!erent social agents (e.g., family, 
peers, media, dating partners), as well as appearance 
comparison, internalisation of the muscular ideal, and 
body dissatisfaction, in predicting drive for muscularity 
among adult men (Girard, Chabrol, et al., 2018; You & 
Shin, 2020).
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Limited longitudinal studies have examined the 
association between biopsychosocial factors and dis-
ordered eating. A meta-analysis of longitudinal studies 
con"rmed a prospective association between perfec-
tionism and bulimic symptoms (Kehayes et al., 2019). In 
terms of sociocultural factors, messages from media, 
peers, and partners have been shown to be predictive 
of increased body dissatisfaction, drive for thinness 
and muscularity concerns over a 12-month period 
using appearance comparison in a female young 
adult group (Girard, Chabrol, et al., 2018). Similarly, 
body dissatisfaction, high negative a!ect, and low self- 
esteem are predictive of various dimensions of disor-
dered eating among young men over a nine-month 
period (Dakanalis et al., 2016). Thus, although limited, 
the existing literature examining the longitudinal rela-
tionships among biopsychosocial factors and disor-
dered eating outcomes, has supported the relevance 
of such models.

Few studies have examined the biopsychosocial 
predictors of higher BMI among young adults. For 
some of these studies the focus was on obesity and 
so that term has been retained in the description of the 
study. There is evidence that personality (neuroticism 
for women, extraversion for men), and lower levels of 
education are predictive of obesity over a 55-year 
period (Cheng et al., 2020). Also, childhood obesity, 

mothers’ BMI, and low levels of childhood family 
income predicted obesity in adulthood for both men 
and women. A meta-analytic review found that the 
child’s odds of having obesity increased by 264% 
when mothers had obesity before conception 
(Heslehurst et al., 2019), indicating the importance of 
also considering parental weight in predictive models. 
In addition, a systematic review found that children 
and adolescents with higher BMI were "ve times 
more likely to demonstrate obesity in adulthood than 
those who did not experience obesity earlier in life 
(Simmonds et al., 2016). Thus, although more limited, 
the data also support biopsychosocial models as useful 
for explaining higher BMI in early adulthood.

While the above relationships have been found to 
some extent across cultural settings, other research 
highlights the important role that culture plays in the 
development of eating behaviours, disordered eating, 
and BMI (Rozin et al., 1999; Sadia et al., 2021). Some 
research indicates similar degrees of prevalence of 
disordered eating in Eastern and Western cultures, 
but posits potentially unique aetiological factors, with 
family values (e.g., for conformity) particularly impor-
tant in Eastern cultures such as Japan (Han, 2020; Kim 
et al., 2021; Nakai et al., 2021; Pike & Borovoy, 2004) 
and concerns about body size less pervasive in some 
Eastern countries (Kim et al., 2021; Pike & Dunne, 2015). 

Figure 1. Conceptual model for shared risk factors for BMI and disordered eating in young adults.
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Cross-country longitudinal research that includes more 
than a few countries has not been conducted.

The current study is therefore novel in its design to 
compare biopsychosocial risk/protective factors for 
higher BMI and disordered eating among young adults 
across multiple countries. The baseline analyses, con-
ducted on data derived from 6272 participants from 
eight countries (Fuller-Tyszkiewicz et al., 2022) 
revealed that just under 80% of the parameters in the 
proposed model were almost identical across coun-
tries. Given the di$culties of engaging a su$cient 
number of participants in the follow-up survey due to 
the Coronavirus pandemic, we needed to group coun-
tries and eliminate one (China, where the study site 
was Wuhan) for the longitudinal analyses reported 
here. The follow-up data were gathered in late 2019 
to early 2020, just as the coronavirus was in the initial 
phase and so likely to cause concern among young 
adults and reduce their response rate.

In the current study, we predicted that demo-
graphic, biological, sociocultural, psychological and 
behavioural factors would predict higher BMI and 
greater disordered eating among all groups of partici-
pants over a 12-month period. A consensus decision 
was reached by the research team regarding whether 
a variable was a predictor or outcome variable, as it 
could be argued that some of the predictor variables in 
the model could be outcome variables and vice versa. 
Our cross-sectional baseline analysis for this study 
(Fuller-Tyszkiewicz et al., 2022) identi"ed variables 
from each of these predictor categories as being asso-
ciated with higher BMI and disordered eating. Even so, 
given the di!use pattern of "ndings to emerge from 
the cross-sectional analyses, more speci"c hypotheses 
in relation to each outcome variable were not formu-
lated for this longitudinal investigation. As per the 
baseline analysis, it was also expected that there 
would be some cross-country variability in the biopsy-
chosocial risk factors predicting the outcome variables.

Method

Design

This research project is a cross-institutional interna-
tional collaboration, with research teams from eight 
countries simultaneously collecting data. Ethics 
approval (DUHREC 2017–377) for the project and 
data management were obtained from the coordinat-
ing site in Australia and from at least one university 
ethics committee in each of the other countries (see list 
of university a$liations for authors to identify the uni-
versities where ethics approval was obtained). Data 

collection occurred between July 2018 and 
March 2019 for the "rst wave of data collection and 
between August 2019 and May 2020 for the second 
wave of data collection.

Participants

Participants were adults aged between 18 and 30 years 
living within the general community. Pregnant women 
were excluded from participation, given that they may 
have a di!erent experience with their body from those 
who are not pregnant (Watson et al., 2016). Of the 
original 6272 participants, 3969 participants consented 
to being invited for a follow-up survey 12 months-later. 
At follow-up (T2), 846 (567 participants recruited pre- 
COVID, and 279 participants recruited post-COVID) of 
these participants completed the follow-up survey 
(Australia: n = 125, Belgium: n = 57, Canada: n = 154, 
China: n = 8, Italy: n = 86, Japan: n = 118, Spain: n = 90, 
U.S.: n = 208). In addition to usual attrition for long-
itudinal follow-up, lower than expected numbers are 
partially attributable to COVID-19 related disruptions 
during the follow-up period.

Measures

Full details of the measures to evaluate the outcome 
and predictor variables are described in the protocol 
paper for the study (McCabe et al., 2019). All measures 
were translated and back translated for French partici-
pants in Canada, Japan and European countries 
(Belgium, Italy, Spain). This section provides a brief 
summary of the scales for each of the outcome and 
predictor variables. All measures that were repre-
sented by multiple items showed adequate reliability 
at each of the data collection times (omega values over 
.70 for all countries), with the exception of the socio-
cultural in#uence on weight loss and gain measures 
(omega values ranged from .60 to .70).

Demographic and background predictors
Demographic information was collected, including 
participants’ age, sex, gender identity, sexual orienta-
tion, relationship status, perceived socio-economic sta-
tus, employment, education (e.g., years of education 
completed and current educational status), country of 
birth, and racial and ethnic identity.

Outcomes
Body mass index (BMI). Participants’ self-reported 
height and weight were recorded and used to calcu-
late BMI (weight kg/height m2), which is our measure 
of weight status.
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Eating pathology. Eating pathology, such as dietary 
restraint, binging, and purging were assessed with rele-
vant subscales from the Eating Disorder Examination 
Questionnaire (EDE-Q; Fairburn et al., 2008). These 
items queried participants regarding binging or purging 
behaviours within the past 28 days. Dietary restraint 
was assessed with the 5-item Restrained Eating subscale 
(range 0–5). Binging and purging were assessed with 
the 5-item Binging and Purging subscale. For the pur-
poses of the current study, the original Binging and 
Purging subscale was revised to include two additional 
items to assess the consumption of food supplements 
and steroids as a means of losing weight. Participants 
were classi"ed as evidencing bingeing and purging 
behaviours (and so obtained a score of 1 on that item) 
if they responded “one or more times” to the beha-
viours. Scores ranged from 0–7. The two items that 
were used to inform on bingeing behaviours were the 
item asking about eating an unusually large quantity of 
food and the one about evidencing a loss of control 
within the last 28 days. The four items that informed on 
purging behaviours were those related to the three 
purging behaviours (vomiting, laxative use, diet pills/ 
diuretics) or excessive exercise in the last 28 days.

Drive for muscularity. The Drive for Muscularity Scale 
(DMS; McCreary & Sasse, 2000; McCreary et al., 2004) is 
a 15-item self-report measure, which was used to 
assess level of preoccupation with increasing muscu-
larity (range 15–90).

Drive for leanness. The Drive for Leanness Scale (DLS; 
Smolak & Murnen, 2008), is a 6-item self-report mea-
sure, which was used to assess the level of preoccupa-
tion with leanness (e.g., having relatively low body fat 
and toned muscles) (range 6–36).

Biological predictors
Pubertal timing, childhood weight status, previous his-
tory of eating disorders, medical conditions in#uen-
cing weight, mother weight, father weight and family 
history of obesity were evaluated using single items 
(McCabe et al., 2019).

Sociocultural predictors
Use of social media and online dating platforms were 
evaluated as described in McCabe et al. (2019; time 
range per week from 0 minutes − 21 hours). Separate 
subscales were used to determine pressure from 
father, mother, peer and media to lose weight, gain 
muscle and gain weight (McCabe & Ricciardelli, 2001) 
(range for each subscale 1–5). These were calculated as 

latent variables from the partial invariance models 
(Rodgers et al., 2020).

Psychological predictors
Body satisfaction. The 9-item Multidimensional Body 
Self Relations Questionnaire- Body Area Satisfaction 
Scale (MBSRQ-BASS; Brown et al., 1990; Cash, 2000) 
was used to assess body satisfaction associated with 
speci"c body areas and attributes (range 1–5).

Weight and shape concern. The Weight Concern (5 
items) and Shape Concern (8 items) subscales of the 
Eating Disorder Examination Questionnaire (Fairburn 
et al., 2008) were used to assess concerns regarding 
body weight and shape (range 0–6).

Body appreciation. Body appreciation was assessed 
using the 10-item Body Appreciation Scale-2 (BAS-2; 
(Tylka & Wood-Barcalow, 2015) (range 1–5).

Internalisation of the thin and muscular ideals.
Internalisation of thin and muscular ideals were assessed 
using relevant subscales from the Sociocultural Attitudes 
Towards Appearance Questionnaire-4 (Schaefer et al., 
2015), speci"cally the Internalisation of Thin/Low Body 
Fat subscale (5 items) and the Internalisation of Muscular/ 
Athletic subscale (5 items) (range for each subscale1–5).

Internalisation of weight bias. Weight bias was mea-
sured using the 11-item Modi"ed Weight Bias 
Internalization Scale (Pearl & Puhl, 2014) (range1–7).

Physical appearance comparison. The 5-item 
Physical Appearance Comparison Scale (PACS; 
Thompson et al., 1991) was used to assess participants’ 
likelihood of comparing their physical appearance to the 
physical appearance of others (range 5–20).

Impulsivity. Impulsivity was assessed with the 4-item 
Negative Urgency subscale of the SUPPS-P Impulsive 
Behaviour Scale (Cyders et al., 2014) (range 4–16).

Perfectionism. Perfectionism was measured using the 
shortened form of the Hewitt and Flett 
Multidimensional Perfectionism Scale (Hewitt & Flett, 
1991). There are two subscales; the Self-oriented 
Perfectionism subscale (5 items) measures participants’ 
beliefs that striving for perfection is important and the 
Socially Prescribed Perfectionism subscale (5 items) 
measures participants’ beliefs that striving for perfec-
tion is important to others (range 5–35).
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Self-esteem. A short form of the Rosenberg Self-Esteem 
Scale (RSES; Rosenberg, 1965), which includes only the "ve 
positively worded items was used to assess self-esteem 
(Tambs & Røysamb, 2014), since the RSES negatively-worder 
items can re#ect a predisposition to negative self-evaluation 
in eating disorders (Lo Coco et al., 2021) (range 5–20).

Depressive symptoms. The Patient Health Questionn 
aire-2 (PHQ-2; Kroenke et al., 2003) was used to assess 
participants’ frequency of two key depression symptoms 
over the past seven days: “declined interest or pleasure” 
and “depressed or down mood” (range 0–6).

Social anxiety symptoms. The 6-item shortened form 
of the Social Interaction Anxiety Scale (SIAS-6; Peters et al., 
2012) was used to assess participants’ anxiety (range 0–24).

Experience of trauma. The Post-Traumatic Stress 
Disorder Checklist for DSM-5 (PCL; Weathers et al., 
2013) was used to screen participants for trauma 
symptoms. In the current study, the 6-item hyperarou-
sal subscale was utilised, with the items assessing 
symptoms such as irritability, hypervigilance, risk tak-
ing, and di$culties with concentration (range 0–24).

Behavioural predictors
Eating and drinking behaviours. Single items were 
used to assess the frequency of consumption of fried 
foods, sugary drinks and breakfast per week. Meta- 
analyses have shown that skipping breakfast (Ma et al., 
2020), consuming sugary drinks (Ruanpeng et al., 2017) 
and eating fried food (Qin et al., 2021) are predictive of 
weight gain/obesity.

Substance use behaviours. Three items from the 
Alcohol Use Disorders Identi"cation Test (AUDIT; 
Babor & Grant, 1989) were used to assess alcohol con-
sumption (range for each item 0–4).

Sleep quality. Three items from The Pittsburgh Sleep 
Quality Index (Buysse et al., 1989) were used to assess 
the quality and pattern of sleep during the previous 
month (range 0–3).

Physical activity. Participants’ physical activity was 
assessed using the 16-item Global Physical Activity 
Questionnaire (Armstrong & Bull, 2006), which assesses 
the frequency (days) and duration (minutes/hour) of 
moderate and vigorous intensity physical activity 
within three domains: (1) at work, (2) travel to/from 
places, and (3) at leisure (e.g., recreational activities).

Body change strategies. Two scales from the Body 
Change Inventory (BCI; Ricciardelli & McCabe, 2002) 
were used: Strategies to Decrease Body Size (6 items), 
and Strategies to Increase Muscle Size (6 items) (range 
for each scale 6–30).

Intuitive eating. Intuitive eating was assessed using 
the 6-item Reliance on Hunger and Satiety Cues (RHSC) 
subscale of the Intuitive Eating Scale-2 (Tylka & Kroon 
Van Diest, 2013) (range 1–5).

Emotional eating. The Emotional Eating subscale of 
the Three Factor Eating Questionnaire (Cappelleri et al., 
2009) is a 6-item Emotional Eating subscale that was 
used to assess participants’ experiences of overeating 
in response to negative a!ective states (range 1–4).

Procedure

Participants were recruited via social media sites (e.g., 
Facebook), online forums, and mailing lists associated 
with the universities collaborating in this research project. 
These universities are the home universities of the authors 
of the manuscript listed on the title page. Participants "rst 
completed a consent form online (e.g., Plain Language 
Statement; PLS) and then were directed to a Qualtrics 
survey. Only participants who consented to be contacted 
received an email invitation to the T2 survey, 12 months 
after completing the baseline (T1) survey. All variables 
included in Figure 1 were completed at Time 1, only the 
outcome measures were completed at Time 2.

Data analytic strategy

All analyses were performed with MPlus 7.1 (Muthén & 
Muthén, 1998–2012) and estimated with the robust 
maximum likelihood estimator (MLR), which provides 
standard errors and tests of model "t that are robust to 
non-normality of the data. Full information maximum 
likelihood was used for dealing with missing data. 
A signi"cance level of p < .05 was used for all analyses.

Based on the pro"le of responses, countries were com-
bined into geographical groupings expected to demon-
strate a similar pro"le of responses: North American 
countries, European countries, Australia and Japan.

Given the large number of possible predictor variables, 
and number of countries in our study, several decisions 
were made to simplify the "nal analysis while including key 
predictors and meaningful comparisons across countries. 
First, to reduce the number of groups being compared – 
and in turn increase the sample size within each group – 
participants were split into four regions based on the 
pro"le of responses: North America (Canada and the U.S.), 
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Europe (Belgium, Italy, Spain), Australia, and Japan. China 
was omitted as participants were originally recruited from 
Wuhan, and the coronavirus pandemic complicated 
recruitment e!orts there. Second, the number of predictors 
included in the "nal multivariable model for each outcome 
measure was determined through some preliminary steps. 
Zero-order correlations between predictor (T1) and out-
come (T2) variables were inspected for each of the four 
regions being examined to anticipate the direction of the 
e!ect under consideration. Findings emerging from these 
analyses were then used to inform model building for the 
regression analyses as follows: six starting regression mod-
els (one for each outcome variable) were developed for 
each of the four regions being examined. The respective 
outcome variables assessed at T1 and gender were 
included as "xed predictors in these models. Gender was 
included for consistency with earlier analyses using these 
data (see McCabe et al., 2019), in which possible cross- 
gender di!erences in constructs were deemed highly plau-
sible. Additional predictors with modi"cation indices 
valued above 3.84 (p < .05) were progressively added one 
at a time as long as the direction of their e!ect conformed 
to the direction observed in zero-order correlations. This 
latter condition was included to prevent inclusion of e!ects 
due to suppression. The "nal predictors for each outcome 
variable are included in Appendices A-F.

Results

Demographics by group

Table 1 provides a breakdown of continuous and catego-
rical demographic variables by region. Supplementary 

Tables S1 and S2 also provide descriptive data on all vari-
ables at Time 1.

The reduction in the numbers of participants at Time 
2 was partly attributed to the COVID-19 pandemic.

The Chinese sample is the best illustration of this, 
with the initial sample derived from Wuhan. Statistical 
comparison between retained and drop out participants 
showed a range of signi"cant di!erences on baseline 
variables, but only two that exceeded d > .2 (a threshold 
for small meaningful group di!erences). Those who 
dropped out tended to have lower idealisation scores 
for the muscular physique and lower endorsement of 
muscle change behaviours (see Supplementary Tables 
S1 and S2 for a full comparison across the two groups). 
Although it is disappointing that there was such a high 
dropout rate from Time 1 to Time 2, the minimal level of 
di!erences between the responses of those who 
dropped out and those who remained in the study at 
Time 1 gives us reasonable con"dence in the value of 
the "ndings from the current study.

Change in outcomes over time

As shown in Table 2, paired samples t-tests for the whole 
sample revealed signi"cant di!erences over time for diet-
ary restraint, drive for muscularity, drive for leanness, binge 
eating, and BMI. Purge scores did not signi"cantly change 
over time for the sample as a whole.

Variance explained in outcome variables

As shown in Table 3, variance explained in the six 
outcome variables varied by region, variable, and 

Table 1. Demographics by region.
Australia Europe Japan North America

Variable M SD M SD M SD M SD

Age 22.66 4.56 23.55 7.31 21.36 4.33 23.53 5.53
BMI T1 25.45 6.69 23.13 4.21 20.26 2.11 38.90 9.85
BMI T2 26.09 7.45 23.52 4.45 20.38 2.25 39.71 9.72

n % n % n % n %
Sex

Male 41 32.8 53 22.7 13 11.0 75 20.7
Female 84 67.2 180 77.3 105 89.0 286 79.0

Gender identity
Male 42 33.6 53 22.7 13 11.0 75 20.7
Female 79 63.2 180 77.3 104 88.1 281 77.6
Other 4 3.2 0 0 1 0.8 6 1.7

Sexual orientation
Heterosexual 90 72.6 217 93.9 102 88.7 274 76.1
Other 34 27.4 14 6.1 13 11.3 86 23.9

Study status
Not studying 32 25.6 42 18.0 22 18.8 83 22.9
Studying 93 74.4 191 82.0 95 81.2 279 77.1

Relationship status
In relationship 48 38.4 107 45.9 41 34.7 151 41.7
Not in relationship 77 61.6 126 54.1 77 65.3 211 58.3

M = mean, SD = standard deviation.
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contribution of predictors beyond scores on the 
respective dependent variable (DV) at Time 1. The 
two disordered eating constructs (binge eating and 
compensatory behaviours) tended to have the lowest 
amount of variance explained, though the amount of 
variance explained was considerably higher for 
Japanese participants. Variance in BMI, drive for lean-
ness, and drive for muscularity scores were well 
accounted for in models across region, though the 
bulk of explained variance was – in most cases – attri-
butable to T1 scores on these DVs.

Key predictors of disordered eating and weight 
changes over time

Binge eating
Re#ecting sociocultural in#uences, pressure from 
fathers to lose weight was predictive of increases in 
binge eating in North America and Australia. For 
Australian participants, increases in reported binge 
eating were uniquely predicted by greater perceived 
pressure from fathers to lose weight, and those who 
were less likely to report smoking. Among European 
participants, trauma symptoms was associated with 
increased binge eating. Overweight status as a child, 
greater perceived pressure from fathers to lose weight, 
less sugary drink consumption and less intuitive eating 
were uniquely predictive of increased binge eating 
among North American participants. For Japanese par-
ticipants, increases in binge eating were greater 
among individuals who were not students, who per-
ceived less pressure from their fathers to lose weight, 
who engaged in fewer appearance comparisons, were 
more sedentary, were more likely to endorse strategies 
to decrease body size and less likely to endorse strate-
gies to gain muscle (see Appendix A).

BMI
BMI at baseline was a strong predictor of BMI at follow- 
up for participants from all regions. Among North 
American participants, increased BMI at follow-up 
was greater for females, younger participants, those 

with a lifetime diagnosis of an eating disorder, those 
with lower social anxiety and lower body appreciation, 
participants who identi"ed as smokers, and those who 
perceived less pressure from their fathers to lose 
weight. For European participants, greater perceived 
pressure from peers to lose weight, absence of 
a lifetime diagnosis of an eating disorder, and lower 
levels of sleep e$cacy and internalisation of the thin 
ideal were unique predictors of increased BMI. Among 
participants from Australia, male gender status was 
predictive of increased BMI, whereas prior history of 
a medical condition was predictive of increased BMI 
among Japanese participants (see Appendix B).

Compensatory behaviours
As shown in Appendix C, increases in compensatory 
behaviours were more common for North American 
participants with higher father weight, family history 
of higher weight, greater perceived pressure from 
fathers to gain muscle, lower perceived pressure from 
media to lose weight, and greater personal engage-
ment in strategies to decrease body size. For European 
participants, higher father weight, greater fried food 
consumption, less sedentary behaviour, less intuitive 
eating, and greater sleep e$ciency were uniquely pre-
dictive of increased self-reported use of compensatory 
behaviours. Greater internalisation of weight bias and 
greater levels of alcohol consumption were predictive 
of increased compensatory behaviours for Australian 
participants. Lower mother weight, greater use of 
online dating apps, elevated impulsivity, greater use 
of strategies to decrease body size, less physical 
appearance comparisons, and poorer sleep quality 
were predictive of increased compensatory behaviours 
among Japanese participants.

Dietary restraint
Among North American participants, less perceived 
pressure from peers to gain muscle, greater self- 
oriented perfectionism, internalisation of weight bias, 
and more frequent physical appearance comparisons, 
and less sugary drink consumption were predictive of 

Table 2. Evaluating change in outcome variables from Time 1 to Time 2.
Time 1 Time 2

Variable M SD M SD t p d

Binge 3.33 6.46 2.77 5.13 2.36 .019 0.09
BMI 27.05 9.47 27.57 9.74 3.69 <.001 0.14
Dietary restraint 1.82 1.67 2.89 1.67 19.18 <.001 0.75
Drive for leanness 4.01 1.00 4.17 1.00 5.34 <.001 0.20
Drive for muscularity 3.49 1.10 3.69 0.98 6.22 <.001 0.24
Purge 0.65 2.03 0.54 1.54 1.48 .139 0.05

M = mean, SD = standard deviation.
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increased dietary restraint. Heterosexual sexual orien-
tation, being single, greater perceived pressure from 
mothers to lose weight, greater internalisation of the 
thin ideal and less internalisation of weight bias, 
greater fried food consumption, lower alcohol con-
sumption, and greater engagement in strategies to 
decrease body size were predictive of increased dietary 
restraint among European participants. Greater endor-
sement of strategies to decrease body size was also 
predictive of increased dietary restraint among 
Australian participants. For Japanese participants, het-
erosexual sexual orientation, absence of a lifetime 
diagnosis of an eating disorder, greater overvaluation 
of weight and shape, less consistent breakfast con-
sumption, and greater endorsement of strategies to 
decrease body size were predictive of increased dietary 
restraint (see Appendix D).

Drive for leanness
Appendix E shows that greater self-oriented perfec-
tionism was predictive of increased drive for leanness 
among North American participants, whereas trauma 
symptoms was predictive of this outcome for 
European participants. Among Australian partici-
pants, lower mother weight and elevated self- 
oriented perfectionism were predictive of increased 
drive for leanness. In Japan, heterosexual sexual 
orientation, less pressure from peers to lose weight, 
and greater engagement in appearance comparisons 
were uniquely predictive of increases in drive for 
leanness.

Drive for muscularity
As shown in Appendix F, more regular consumption of 
breakfast was predictive of increased drive for muscularity 
among North American participants. Younger age, male 
gender status, and trauma symptoms were predictive of 
increased drive for muscularity for European participants, 
while less perceived pressure from fathers and greater 
pressure from the media to gain muscle, and stronger 
internalisation of the thin ideal were predictive of drive 
for muscularity for Australian participants. For Japanese 
participants, more frequent use of online dating apps, 
stronger perceived pressure from mothers and yet less 
pressure from peers to gain muscle were associated with 
increased drive for muscularity.

Discussion

The current study examined the utility of a biopsychosocial 
model (see Figure 1) to predict both higher BMI and dis-
ordered eating among young adult men and women from 
seven countries over a 12-month period. A summary table 

of the risk factors for the outcome variables for each region 
is included as Table 4.

Binge eating

Binge eating at Time 1 was a signi"cant predictor for all 
cultural groups, except Australia, and gender di!er-
ences were not evident in binge eating symptoms for 
any group. North American participants were more 
likely to show binge eating when they reported 
a history of elevated weight and lower likelihood of 
intuitive eating. This suggests that North American 
participants may engage in binge eating regardless of 
their feelings of hunger or satiety, which may be exa-
cerbated by the North American food environment 
(Rodgers & Sonneville, 2018; Ufholz et al., 2021). 
Australian participants were more likely to binge eat 
when they experienced pressure from their fathers to 
lose weight, whereas Japanese participants were more 
likely to binge eat when they experienced less pressure 
from their fathers to lose weight. These divergent "nd-
ings may emerge in dissimilar cultural contexts; among 
young adults in Australia, binge eating may be a by- 
product of pressure from parents to lose weight or 
broader interpersonal distress from clashes with par-
ents about weight issues (Ivanova et al., 2015; Lo Coco 
et al., 2016); in Japan it may be that participants are less 
likely to have a higher BMI or it may occur when young 
adults don’t experience parental pressures. Pike et al. 
(2021) found that Japanese women with an eating 
disorder reported lower exposure to problems with 
parents, family weight and eating concerns, levels of 
family dieting, and higher family BMI than women in 
other western countries. Other "ndings among 
Japanese participants support the possibility that 
binge eating occurs when self-discipline and/or con-
cerns about appearance ideals are relatively low; binge 
eating was negatively associated with base physical 
activity, physical appearance comparisons, and interest 
in gaining muscle. Only one predictor, trauma symp-
toms, was predictive of European participants’ binge 
eating. This may re#ect European food culture’s 
emphasis on enjoyment of food and a relaxed 
approach to eating that is not as likely to be experi-
enced in the other countries (Rozin et al., 1999). Binge- 
eating may therefore be used among trauma survivors 
to alleviate distressing memories or to manage distres-
sing emotions (Braun et al., 2019).

BMI

As would be expected, given research indicating consis-
tency in weight status (Field et al., 2005), BMI during the 
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"rst time of data collection predicted participants’ BMIs at 
T2. However, other predictors of BMI seemed to operate 
di!erently in di!erent countries. Among North American 
participants, women were more likely to report a greater 
increase in weight status a year later, whereas in Australia, 
men were more likely to report a greater increase in weight 
status over this time period. North American participants 
with a history of an eating disorder were more likely to 
report an increased BMI at T2, whereas European partici-
pants were likely to report increased BMI when they did 
not have a history of an eating disorder. North American 
participants with lower body appreciation reported higher 
BMIs and in parallel European participants with greater 
internalisation of the thin ideal reported higher BMIs. 
Aside from their initial reports of their BMIs, the only factor 
that predicted Japanese participants’ BMIs was their history 

of medical conditions. Taken together, it seems that vul-
nerabilities for weight gain among North Americans (being 
female, a history of disordered eating, low body apprecia-
tion) may be attributable to sociocultural values that 
emphasise the importance of slenderness and lead to 
a focus on body shame and food avoidance. In contrast, 
Japanese participants appear to report weight gain across 
the study when they had a history of health problems; it 
seems that weight gain may follow a return to health.

Compensatory behaviours

T1 compensatory behaviours predicted T2 compensa-
tory behaviours across all of the regions included in 
our analyses. Among North American and European 
participants, participation in compensatory behaviours 

Table 4. Summary of significant predictors of BMI and disordered eating outcomes examined, by country region.
North America Europe Australia Japan

Binge eating Ɣ greater child overweight*
Ɣ less pressure father to lose 

wgt^
Ɣ less sugary drinks*
Ɣ less intuitive eating

Ɣ greater trauma symptoms* Ɣ greater pressure father lose 
wgt

Ɣ greater smoking^

Ɣ not being a student*
Ɣ lower pressure father lose 

wgt
Ɣ lower appearance comparisons*
Ɣ more sedentary*
Ɣ greater strategies to 

decrease weight
Ɣ fewer strategies to gain 

muscle*
BMI Ɣ female higher^

Ɣ younger higher^
Ɣ greater ED history^
Ɣ less pressure to lose wgt^
Ɣ lower body appreciation^
Ɣ lower social anxiety
Ɣ greater smoking*

Ɣ no ED history^
Ɣ greater peer pressure to 

lose wgt
Ɣ higher thin ideal^
Ɣ lower sleep efficiency

Ɣ male higher Ɣ greater medical conditions*

Compensatory 
behaviours

Ɣ higher father wgt*
Ɣ family history higher wgt*
Ɣ higher pressure father gain 

muscle*
Ɣ lower pressure media lose 

wgt
Ɣ higher strategies to 

decrease body size

Ɣ higher father wgt*
Ɣ higher fried foods*
Ɣ lower sedentary*
Ɣ less intuitive eating*
Ɣ greater sleep efficiency*

Ɣ greater internalisation wgt 
bias*

Ɣ greater alcohol*

Ɣ lower mother wgt*
Ɣ greater online dating*
Ɣ greater impulsivity*
Ɣ fewer appearance comparisons*
Ɣ greater strategies decrease 

body size
Ɣ lower sleep efficacy

Restrained Eating Ɣ lower pressure peers gain 
muscle^

Ɣ greater self perfectionism
Ɣ lower sugary drinks
Ɣ greater appearance compare*
Ɣ greater internalisation weight 

bias*

Ɣ heterosexual*
Ɣ single
Ɣ great pressure mother 

lose wgt*
Ɣ greater thin ideal
Ɣ less internalisation 

weight bias*
Ɣ greater fried foods^
Ɣ lower alcohol consumption*
Ɣ greater strategies to 

decrease size

Ɣ strategies to decrease size Ɣ heterosexual higher*
Ɣ no ED history^
Ɣ greater value wgt and 

shape
Ɣ lower breakfast*
Ɣ greater strategies to 

decrease size

Drive for leanness Ɣ greater self perfectionism Ɣ greater trauma 
symptoms*

Ɣ lower mother weight*
Ɣ greater self perfectionism

Ɣ heterosexual*
Ɣ lower peer pressure lose 

wgt*
Ɣ greater appearance comparison*

Drive for 
Muscularity

Ɣ greater breakfast Ɣ male higher
Ɣ younger higher*
Ɣ greater trauma symptoms

Ɣ greater media pressure to 
gain muscle*

Ɣ lower pressure father gain 
muscle^

Ɣ greater thin ideal^

Ɣ greater online dating*
Ɣ greater pressure mothers 

gain muscle
Ɣ less pressure peers gain 

muscle^

*effect that was non-significant in baseline analyses. ^effect that is on opposite direction for cross-sectional (baseline) versus longitudinal analyses.
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was more likely when they also reported some family 
history of higher BMI. This may be due to family socia-
lisation regarding concern about weight or even 
health concerns associated with weight within these 
families. Past "ndings suggest a cycle of elevated 
weight being associated with weight concerns and 
dieting, which often leads to weight gain, not weight 
loss (Mann et al., 2007; Markey, 2014). Among 
Australian participants, more compensatory beha-
viours at T2 were likely when they had higher levels 
of internalised weight bias at T1. This may indicate that 
these participants were sensitive to negative percep-
tions of elevated weight and actively work to avoid 
weight gain, even though disordered behaviours are 
unlikely to be e$cacious long-term. Among Japanese 
participants, lower mother weight and lower T1 physi-
cal appearance concerns were more likely to be asso-
ciated with compensatory behaviours at T2. This 
suggests that compensatory behaviours among these 
participants may have less to do with interest in weight 
loss, but possibly concerns about autonomy and con-
trol. Some past research has suggested that disordered 
eating in Asian cultures may not always be accompa-
nied by the body image and weight concerns that tend 
to be a hallmark of these disorders among Western 
cultures (Braun et al., 2019; Pike & Dunne, 2015). This is 
not to say that these disorders are necessarily less 
prevalent in Asian cultures, just that they may not 
have the same aetiological origins (Kim et al., 2021; 
Thomas et al., 2016).

Dietary restraint

T1 restraint predicted participants’ restraint at T2 
across all countries considered. Internalisation of 
weight bias, internalisation of the thin ideal, and 
endorsement of strategies to decrease body size at 
T1 were among the predictors that explained unique 
variance in participants’ T2 reports of dietary restraint. 
Speci"cally, North American and European participants 
who internalised weight bias were more likely to 
engage in dietary restraint. European, Australian, and 
Japanese participants who endorsed strategies to 
decrease body size were at risk of engaging in 
restrained eating behaviours. Among European parti-
cipants, endorsement of the thin ideal also placed 
them at risk of dietary restraint. Taken together, these 
"ndings suggest that concerns about body size are an 
important factor associated with dietary restraint 
across di!erent countries. There have been limited 
studies that have examined dietary restraint as an out-
come variable, with most studies including it as 
a predictor of eating disorders or psychological 

distress. A longitudinal study among adolescents 
found that restraint was predicted by negative atti-
tudes to eating rather than body dissatisfaction 
(Johnson & Wardle, 2005).

Drive for leanness

Aside from participants’ reports of their drive for 
leanness at Time 1, few of the predictors considered 
accounted for unique variance in participants’ 
reports of their drive for leanness at Time 2. Both 
North American and Australian participants who 
reported high levels of perfectionism at T1 were 
more likely to also be driven towards leanness at 
T2. Among European participants, trauma symptoms 
were most predictive of drive for leanness. Among 
Japanese participants, one of the signi"cant unique 
predictors was engagement in appearance compar-
isons. All of these signi"cant predictors suggest that 
physical appearance concerns and a certain degree 
of personality rigidity or distress are associated with 
young adults’ concerns about maintaining a lean 
physique. No studies were located that have 
explored the role of personality on drive for leanness, 
with studies primarily focussed on sociocultural con-
cerns (Girard, Chabrol, et al., 2018). Clearly further 
work in this area is needed.

Drive for muscularity

Drive for muscularity at Time 1 predicted drive for 
muscularity at Time 2 among all country groups exam-
ined. However, no other similarities in signi"cant, 
unique predictors of drive for muscularity across the 
groups emerged. Perhaps not surprisingly, European 
participants who were male were more driven to 
increase muscularity than were females. Among 
Australian participants, perceived media pressure to 
gain muscle was the most important predictor of sub-
sequent drive for muscularity. Among Japanese parti-
cipants, both pressure from mothers to gain muscle 
but less pressure from peers to gain muscle were 
associated with higher reports of drive for muscularity. 
Among North American participants, the only predic-
tor was breakfast consumption. Taken together these 
"ndings are somewhat reconcilable with past research 
suggesting the importance of muscularity to boys’ 
positive body image (Baker et al., 2019) and the role 
of social pressures to engage in muscle building 
(Girard, Chabrol, et al., 2018, 2018; Tylka, 2011; Yager 
& McLean, 2020)

Given there was not a clear pattern of "ndings across 
country groups (see Table 2), our results suggest the 
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importance of considering the cultural context when 
predicting disordered eating attitudes and behaviours 
as well as higher BMI. Generally speaking, across the out-
comes explored, pressure to lose weight seems to emerge 
as the most consistent, unique predictor of North 
American participants’ disordered eating and weight. 
Trauma symptoms emerged among European partici-
pants as a predictor of two of the outcomes in this sample 
(but was not a predictor in other cultural groups). 
Japanese participants reported engaging in strategies to 
decrease body size as the most consistent, unique pre-
dictor of disordered eating and weight. Sexual orientation 
and use of online dating apps emerged as predictors of 
Japanese participants’ outcomes, but these predictors did 
not emerge as signi"cant among other cultural groups. 
Finally, analyses of predictors of Australian participants’ 
BMI and disordered eating did not reveal much in the way 
of consistent predictors of the body change behaviours.

Strengths and limitations

Although this is the "rst study to longitudinally exam-
ine higher BMI and disordered eating among a large 
sample of young adults across seven countries, several 
limitations are worth noting. The "ndings relate to 
young adults aged 18 to 30 years and may not be 
generalisable to adults over the age of 30 years. 
Information on all variables were based on self-report 
: height and weight as well as psychological symptoms 
may not be accurate. Perhaps the greatest limitation is 
the attrition of participants from Time 1 to Time 2. Over 
6000 participants completed the survey at Time 1 but 
at follow-up, the sample was considerably smaller 
(under 1000). Some of this attrition is likely related to 
length of the survey and a lack of "nancial incentives 
for participation, but some is also attributable to the 
beginning of the coronavirus pandemic in 2020. Reyes- 
Olavarría et al. (2020) found that among both men and 
women the increase in BMI during the COVID pan-
demic was associated with a range of factors included 
in the current study, most particularly, over half of the 
sample were eating more than prior to the pandemic. 
Eating junk food was associated with weight gain 
among both men and women. In relation to disor-
dered eating, Termorshuizen et al. (2020) found that 
there was a reported increase in binge eating episodes 
and that mental health problems among adults in both 
the US and the Netherlands increased after the onset 
of the pandemic. Since the current study was com-
pleted during the "rst wave of the coronavirus pan-
demic, it is unlikely that the completion of an on-line 
survey would be a priority for young adults who may 
be struggling with social isolation, home study and 

disrupted life goals. As a result of the more modest 
sample at Time 2, the models examined needed to be 
simpli"ed and participants were grouped according to 
geographic similarity. Although the extent of systema-
tic bias in results due to attrition is ultimately unknow-
able, it is encouraging to see negligible di!erences 
between participants who completed Time 2 assess-
ments and those who dropped out after Time 1. 
Replication of this model with a larger longitudinal 
sample of participants would be optimal; the present 
results suggest constructs worth focusing on as pre-
dictors of cross-country similarities and di!erences in 
BMI, eating behaviours and disordered eating.

Conclusions

Despite the limitations of this study, important take-away 
messages emerge from the current research. Most nota-
bly, predictors of BMI and disordered eating varied con-
siderably across the outcomes and regions examined, 
reinforcing the importance of cross-country evaluations 
of risk and protective factors for higher BMI and disor-
dered eating (McCabe et al., 2019). Although identi"ca-
tion of simple, replicable patterns of associations is often 
viewed as preferable, we believe that the more complex 
"ndings from the current study highlight the need to 
examine the predictors of higher BMI and disordered 
eating more thoroughly in a cultural context. In particular, 
there appear to be signi"cant di!erences in the factors 
associated with weight status and eating-related beha-
viours in western (e.g., North America) versus eastern (e.g., 
Japan) cultures, which would support the limitation of the 
“Westernisation” model as a central structure in the expla-
nation of the risks associated with higher BMI and disor-
dered eating (Han, 2020; Pike & Dunne, 2015; Pike et al., 
2021). It is also somewhat surprising that gender did not 
emerge as a signi"cant predictor in more of the models, 
given the historical tendency to consider disordered eat-
ing as a predominantly female concern (Gri$ths & Yager, 
2019). However, we note that expected gender di!er-
ences were evident at baseline (Fuller-Tyszkiewicz et al., 
2022). Thus, it is possible that while gender di!erences 
may exist in terms of prevalence of disordered eating, 
their rate of change during early adulthood may not be 
determined by gender.

In summary, this longitudinal study of young adults in 
seven countries suggests that weight status, binge eating 
behaviours, compensatory behaviours, dietary restraint, 
drive for leanness and drive for muscularity should be 
considered within cultural contexts and that predictors 
of these attitudes and behaviours are complex and coun-
try-speci"c.
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