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INTRODUCTION
Disordered eating (DE) refers to a range of unhealthy patterns of 
eating behaviours, ranging from restrictive dieting and regular 
skipping of meals to binge eating.(1) While DE behaviours are 
common and generally benign, individuals who have DE may 
reflect subclinical eating behaviours; for example, they may 
present with some but not all the symptoms required to meet the 
criteria of a recognised and diagnosable eating disorder, such as 
anorexia nervosa, bulimia nervosa or binge eating disorder.(2,3) 
Previous studies suggest that the incidence of DE is higher than 
that of diagnosable eating disorders,(2) although they are generally 
less noticeable than the more severe presentation of recognised 
eating disorders.(4) Thus, individuals with DE rarely seek and 
receive clinical help. However, if left undetected and untreated, 
DE can have a negative impact on the individual’s physical, 
emotional and mental well-being, especially in the presence of 
a comorbid mental illness.(5)

In understanding the formation of DE behaviours, Striegel-
Moore and Cachelin posited a theoretical model suggesting that 
these behaviours stem from the ‘restraint’ pathway involving 
the internalisation of societal ideals regarding body shape and 

thinness.(6) Hence, discrepancies between an individual’s actual 
body weight and the society-perceived ideal weight, reinforced 
by interpersonal, sociocultural and media-related factors, lead 
to patterns of unhealthy eating such as restrictive dieting.(6,7) 
Additional evidence suggests that body image dissatisfaction 
(BID), defined as a negative subjective evaluation of the weight 
and shape of one’s own body,(8) is associated with negative 
psychological outcomes of self-esteem, depression and anxiety.(9,10) 
Individuals with higher levels of BID engage in behaviours such 
as DE to alleviate the negative feelings associated with BID.(11) 
This was reflected in a study on non-help-seeking populations that 
suggested that feelings of anxiety and depression were potential 
moderators of the relationship between DE behaviours and BID.(12) 
Another model of DE identified early adverse experiences as a 
significant factor that predisposed participants to patterns of BID 
and DE behaviours in non-help-seeking settings.(13)

Among help-seeking populations, the prevalence of DE in 
patients with mental illness ranged between 4.1% and 43%.(14,15) 
One study suggested that girls presenting with depressive and 
anxiety disorders demonstrated behaviours within subclinical 
anorexia (restrictive eating) that were associated with higher 
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levels of weight concerns.(5) BID among patients diagnosed with 
schizophrenia spectrum disorders underlies negative cognitions 
concerning body image, such as dullness in movement, 
powerlessness, lifelessness and fragility.(16) Despite the high 
prevalence of DE behaviours and BID in patients with mental 
illness, few studies have identified the relevant cognitions and 
factors that could potentially affect the relationship between 
these presentations.

It was previously assumed that Asian populations demonstrate 
lower levels of BID and DE behaviours than Western populations.(17) 
However, a proportionate reduction in this gap was observed with 
a country’s increasing levels of economic growth, industrialisation 
and urbanisation.(18) Therefore, this study aimed to explore the 
potential moderating effect of depression and anxiety levels on 
the relationship between BID and DE in patients with mental 
illness within a tertiary care psychiatric hospital in Singapore, 
specifically among those with schizophrenia spectrum disorders 
and depressive disorders, who typically constitute a large 
proportion of patients seen in this setting. Based on past research 
in a predominantly Western non-psychiatric sample population,(12) 
we hypothesised that depression and anxiety levels would 
moderate the association between BID and DE. This study also 
elucidated the association between DE and quality of life (QOL), 
as well as emotional and physical well-being.

METHODS
The sample included English-speaking outpatients aged 
18–40 years who were diagnosed as having schizophrenia 
spectrum disorders, or depressive and substance use disorders 
(based on the Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition) at the Institute of Mental Health (IMH), 
a tertiary care psychiatric hospital in Singapore. Patients who 
were unable to read and write in English and those diagnosed as 
having intellectual disability were excluded. As Singapore has 
a high literacy rate of English among younger populations, the 
patients recruited in this study were all English-speaking. The 
patients’ disorders were confirmed through medical records and 
were based on the clinician’s diagnosis.

The sample size for the study was estimated to be 
approximately 300, based on previous literature that established 
a 21% prevalence of DE in outpatients with severe and persistent 
mental illness, at a 95% confidence interval, while assuming 5% 
precision levels.(4)

A single-phase cross-sectional design was used to establish the 
presence of DE. After obtaining written informed consent from the 
participants, their height and weight were measured using a body 
mass index (BMI) measuring machine (Model B1000; Avamech, 
Singapore). All patients seen at the outpatient clinic have their 
BMI measured using this machine as a standard practice. 
Subsequently, the participants completed a questionnaire that 
included various scales pertaining to eating behaviours, body 
image, physical activity, smoking and alcohol behaviours, 
psychological distress (depression and anxiety) and QOL.

All study procedures and materials were approved by the 
relevant ethics and institutional review boards, namely the 

National Health Group Domain Specific Review Board and the 
IMH Clinical Research Committee. Participants aged 21 years 
and above provided written informed consent, whereas for those 
aged below 21 years, consent was obtained from a parent/legal 
representative.

Various tests were used to measure the various parameters 
in our study. The Eating Attitudes Test (EAT-26)(19) is a 26-item 
questionnaire that assesses a participant’s scores in three main 
domains: dieting, bulimia and food preoccupation, and oral 
control scales. A summation of scores across the three main 
domains gives the total score, and higher scores indicate higher 
levels of DE. The EAT-26 does not diagnose an individual with 
an eating disorder. However, those with high scores are advised 
to further consult a qualified healthcare professional. The EAT-
26 has high internal consistency (α = 0.90)(19) and a Cronbach’s 
alpha of 0.86.(20) In our study, the Cronbach’s alpha for our sample 
was 0.88. Scores ≥ 20 were used as cut-offs, indicating at-risk 
eating behaviours.(19)

The Body Shape Questionnaire (BSQ8C)(21,22) is an eight-
item questionnaire based on preoccupations of body shape and 
weight as well as their association with self-esteem and BID. The 
BSQ8C has high sensitivity and an internal consistency of 0.91.(23) 
Cronbach’s alpha was 0.93 for our sample.

Beck’s Anxiety Inventory (BAI)(24) is a 21-item questionnaire 
that measures the severity of anxiety in adults and adolescents on a 
four-point scale. The BAI focuses on the emotional, physiological 
and cognitive symptoms of anxiety. A total score was calculated 
for all 21 items, ranging between 0 (no anxiety) and 63 (severe 
anxiety). The BAI has high internal consistency (α = 0.92) and test-
retest reliability (r = 0.75), and good concurrent and discriminant 
validities.(23) The Cronbach’s alpha for our study was 0.95.

Beck’s Depression Inventory (BDI)(25) is a 21-item questionnaire 
that assesses depression through attitudes and characteristics. 
A total score was calculated for all 21 items, ranging between 
0 (no depression) and 63 (severe depression). The BDI has high 
internal reliability (α = 0.91) and convergent validity.(26) The 
Cronbach’s alpha for our study was 0.95.

Items on the sociodemographic questionnaire pertained 
to age, gender, ethnicity, educational level, marital status, 
employment status and personal/household income. The 
World Health Organization’s Quality of Life-BREF instrument 
(WHOQOL-BREF)(27) is a 26-item questionnaire that measures four 
domains of QOL, namely physical health, psychological health, 
social relationships and environment QOL. Previous studies have 
reported acceptable internal consistencies ranging from 0.66 
to 0.80 between the subdomains, as well as good content and 
construct validities.(28) Cronbach’s alpha between the subdomains 
for the current sample ranged from 0.71 to 0.88.

Individuals with substance use disorders and depression were 
grouped as a single category prior to the main analysis, as an 
initial analysis of variance indicated that the BDI and BAI scores 
did not significantly differ between these two groups but differed 
significantly from those of participants with schizophrenia. At 
a descriptive level, t-tests were conducted between those with 
and without DE and between participants with schizophrenia 
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and depression/substance use disorders to investigate whether 
they differed significantly in DE symptomatology, BID scores, 
depression, anxiety levels and QOL. Correlational analyses 
were conducted to understand the direction and strength of 
association between age, BMI, and the BDI, BAI, BSQ8C and 
EAT-26 scores. Subsequently, a PROCESS module version 3.3 
by Hayes(29) was used to conduct multiple simple moderation 
analyses (Model 1) using SPSS to investigate whether BDI and/
or BAI were significant moderators of the relationship between 
BSQ and EAT-26 scores. Owing to the exploratory nature of 
this study, BDI and BAI scores were analysed as continuous 
variables, whereby the minimum and maximum values of each 
moderator were PROCESS-defined and not based on predefined 
cut-off scores. Using the PROCESS module, the mean centres for 
all interaction terms were automatically created to account for 
possible multicollinearity.(30) Finally, multivariate linear logistic 
regression analysis was conducted to investigate the association 
between EAT-26 and the domains of QOL. Sociodemographic 
covariates of age, BMI, gender, marital status, educational level, 
ethnicity and diagnosis categories were controlled for moderation 
and multivariate linear logistic regression analysis. Associations 
and interactions were considered significant if the p-value was less 
than 0.05. All analyses were conducted in IBM SPSS version 23.0 
(IBM Corp, Armonk, NY, USA). Missing data was deleted list-wise.

RESULTS
A total of 329 participants were recruited. The majority of 
participants were diagnosed with schizophrenia (47.4%), 
followed by depression (46.8%) and substance use disorders 
(5.8%). The mean age of the participants was approximately 
28 (range 18–40) years. 83.3% of the participants were never 

married. 51.7% of the participants were male, with a mean BMI 
of 25.5 ± 5.5 kg/m2. The remaining 48.3% of participants, who 
were female, had a mean BMI of 25 ± 6.5 kg/m2. The majority of 
participants (68.4%) were of Chinese ethnicity; the rest were of 
Malay (17.0%), Indian (10.3%) and other (4.3%) ethnicities. With 
regard to the educational level, 1.8% of participants had primary 
or no education, 30.7% had secondary school-level education, 
27.1% had pre-university education (i.e. A-levels, diploma and 
advanced diploma), 14.3% had vocational training and 20.1% 
had university or postgraduate degrees.

The results of the descriptive analysis and t-tests are 
summarised in Table I. Kurtosis and skewness statistics showed 
that all variables except for EAT-26 were normally distributed. 
Multiple t-tests showed that there were significant differences 
between depression/substance use disorders and schizophrenia 
with regard to EAT-26, BDI and BAI scores but not for BSQ8C 
scores. The mean EAT-26 score of the entire sample was 9.93 
± 8.70. Participants with DE (n = 38, EAT-26 score ≥ 20) had 
an average score of 27.90 ± 9.49, whereas those without DE 
(n = 265, EAT-26 score < 20) had an average score of 7.34 ± 4.53. 
Subsequent t-tests revealed that the EAT-26, BDI, BAI and BSQ8C 
scores were significantly greater for participants with DE (EAT-26 
≥ 20) than for those without DE (EAT-26 < 20). These differences 
had moderate-to-large effect sizes (d > 0.60). Participants with 
DE also had significantly lower levels of QOL scores in the 
psychological, social relationships and environment domains.

Initial bivariate correlations indicated that EAT-26 scores were 
significantly and positively associated with BSQ8C, BDI and BAI 
scores, but not with BMI or age. Moderation analyses revealed 
that depression levels (BDI: F [9, 251] = 18.50, p < 0.001, R2 
change = 0.021) and anxiety levels (BAI: F [9, 268] = 19.54, 
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Fig. 1 Graph shows interaction of body dissatisfaction (BSQ8C) and 
depression (BDI) levels. Disordered eating was measured using EAT-26. 
BDI: Beck’s Depression Inventory; BSQ8C: Body Shape Questionnaire; 
EAT-26: Eating Attitudes Test
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Fig. 2 Graph shows interaction of body dissatisfaction (BSQ8C) and 
anxiety (BAI) levels. Disordered eating was measured using EAT-26. 
BAI: Beck’s Anxiety Inventory; BSQ8C: Body Shape Questionnaire; 
EAT-26: Eating Attitudes Test



Table I. Descriptive analysis of participants with and without disordered eating, and in different diagnostic categories.

Variable Score (mean ± SD) t df p-value d Skewness Kurtosis Corrections

1 2 3 4 5 6

Age
Diagnosis −3.2 327 < 0.001* 0.36

Depression and substance use (n = 173) 27.6 ± 5.8

Schizophrenia (n = 156) 29.6 ± 5.6

Disordered eating scores 1.7 301 0.087 0.29 0.14 −1.04 1

EAT-26 < 20 (n = 265) 28.4 ± 5.6

EAT-26 ≥ 20 (n = 38) 26.7 ± 6.1

BMI
Diagnosis −4.1 327 < 0.001* 0.45

Depression and substance use (n = 173) 24.0 ± 5.7

Schizophrenia (n = 156) 26.7 ± 6.0

Disordered eating scores −1.0 301 0.298 0.17 1.15 2.12 0.22* 1

EAT-26 < 20 (n = 265) 24.9 ± 5.9

EAT-26 ≥ 20 (n = 38) 26.0 ± 6.8

EAT-26
Diagnosis 2.1 301 0.038* 0.24

Depression and substance use (n = 173) 10.9 ± 9.0

Schizophrenia (n = 156) 8.8 ± 8.2

Disordered eating scores† −13.2 39.5 < 0.001* 2.77 2.19 7.20 −0.10 0.04 1

EAT-26 < 20 (n = 265) 7.3 ± 4.5

EAT-26 ≥ 20 (n = 38) 28.0 ± 9.5

BSQ8C
Diagnosis† 1.5 322 0.129 0.17

Depression and substance use (n = 173) 22.9 ± 10.7

Schizophrenia (n = 156) 21.2 ± 9.6

Disordered eating scores −10.0 298 < 0.001* 1.65 0.68 −0.22 −0.07 0.31* 0.59* 1

EAT-26 < 20 (n = 265) 20.0 ± 8.6

EAT-26 ≥ 20 (n = 38) 35.6 ± 10.2

(Contd...)
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Variable Score (mean ± SD) t df p-value d Skewness Kurtosis Corrections

1 2 3 4 5 6

BDI
Diagnosis 9.7 295 < 0.001* 1.12

Depression and substance use (n = 173) 27.1 ± 12.9

Schizophrenia (n = 156) 12.6 ± 12.9

Disordered eating scores −3.7 276 < 0.001* 0.64 0.40 −0.72 −0.04 −0.01 0.29* 0.38* 1

EAT-26 < 20 (n = 265) 19.0 ± 14.3

EAT-26 ≥ 20 (n = 38) 28.6 ± 15.5

BAI

Diagnosis 6.3 320 < 0.001* 0.70

Depression and substance use (n = 173) 21.7 ± 12.8

Schizophrenia (n = 156) 12.8 ± 12.9

Disordered eating scores† −3.7 42.3 0.001* 0.70 0.69 −0.12 0.00 0.02 0.30* 0.35* 0.69* 1

EAT-26 < 20 (n = 265) 16.1 ± 12.7

EAT-26 ≥ 20 (n = 38) 26.4 ± 16.5

WHOQOL-BREF 

Physical QOL 3.8 297 < 0.001* 0.64

EAT-26 < 20 (n = 265) 12.8 ± 2.6

EAT-26 ≥ 20 (n = 38) 11.0 ± 3.0

Psychological QOL 4.3 298 < 0.001* 0.74

EAT-26 < 20 (n = 265) 11.6 ± 3.1

EAT-26 ≥ 20 (n = 38) 9.2 ±  3.2

Social relationships QOL 2.2 278 0.029* 0.36

EAT-26 < 20 (n = 265) 11.8 ± 3.5

EAT-26 ≥ 20 (n = 38) 10.5 ± 3.9

Environmental QOL† 2.9 43.01 0.006* 0.55

EAT-26 < 20 (n = 265) 12.8 ± 2.9

EAT-26 ≥ 20 (n = 38) 10.9 ± 3.9

*p < 0.05 is statistically significant; †Equal variance not assumed; BAI: Beck’s Anxiety Inventory; BDI: Beck’s Depression Inventory; BMI: body mass index; BSQ8C: Body Shape Questionnaire; d: effect size of the differences between 
groups; df: degrees of freedom; EAT-26: Eating Attitudes Test; SD: standard deviation; WHOQOL-BREF: World Health Organisation – Quality of Life brief scale
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p < 0.001, R2 change = 0.014) were significant moderators of 
the relationship between BID scores (on BSQ8C) and DE (on 
EAT-26). The low and high levels were characterised at the 
16th and 84th percentile levels, respectively, rather than as one 
standard deviation below and above the mean, as the former 
was less affected by the normality and shape of distribution.(29) 
The BSQ and EAT-26 association was found to be stronger at the 
low (16th percentile BDI: β = 0.31, standard error [SE] = 0.08, 
p = 0.0002, 95% confidence interval [CI] [0.15–0.47]; BAI: 
β = 0.37, SE = 0.07, p < 0.001, 95% CI [0.23–0.51]), mean 
(50th percentile BDI: β = 0.44, SE = 0.05, p < 0.001, 95% CI 
[0.34–0.55]; BAI: β = 0.46, SE = 0.051, p < 0.001, 95% CI 
[0.35–0.56]) and high (84th percentile BDI: β = 0.60, SE = 
0.06, p < 0.001, 95% CI [0.48–0.73]; BAI: β = 0.56, SE = 0.06, 
p < 0.001, 95% CI [0.45–0.67]) percentiles of BDI or BAI levels.

As shown in Figs. 1 and 2, at the 16th, 50th and 
84th percentile levels, BSQ8C and BDI/BAI together had a 
strengthening effect on DE, such that high BSQ8C and BDI/
BAI levels were associated with higher DE. Upon inspection of 
these charts, the moderating effect of BDI appeared stronger than 
that of BAI, as indicated by the wider differences between each 
interpolation line. A stronger moderating effect of BDI could 
be attributable to sample characteristics, as this study recruited 
participants diagnosed with depression, and they may have 
presented with greater depression levels than anxiety levels at 
the point of the survey.

Multivariate linear logistic regression analyses showed 
that high EAT-26 scores were significantly associated with 
lower physical QOL scores (F [8, 273] = 9.59, R2 = 0.22, 
p < 0.001, β = −0.27, p < 0.001), psychological QOL 
score (F [8, 273] = 10.51, R2 = 0.49, p < 0.001, β = −0.27, 
p < 0.001), social relationships QOL score (F [8, 256] = 6.78, 
R2 = 0.18, p < 0.001, β = −0.18, p = 0.004) and environment 
QOL score (F [8, 273]) = 5.29, R2 = 0.13, p < 0.001, β = −0.19, 
p = 0.001) after controlling for participant characteristics and 
sociodemographic covariates.

DISCUSSION
To the best of our knowledge, past studies were more 
commonly conducted in non-psychiatric, healthy and Western 
(predominantly Caucasian) populations(12,31) than in psychiatric 
non-Western populations. Our study aimed to replicate and 
extend past findings by exploring the potential moderating 
effects of depression and anxiety levels (negative affect) on the 
relationship between BID and DE in psychiatric outpatients 
residing in a multi-ethnic Asian setting.

Despite the clinical nature of our sample, our participants 
experienced levels of DE similar to those of a non-clinical and 
majority Caucasian student sample (mean EAT-26 score: 9.93 vs. 
9.88).(32) DE scores were, on average, lower than those reported 
earlier in a majority Caucasian psychiatric sample (mean EAT-26 
score: 9.93 vs. 12.2).(4) Despite multiple dissimilarities in sample 
characteristics with regard to the previously studied non-clinical 
and majority Caucasian populations, the patterns of associations 
between the variables in our study were similar to a great extent. 

For instance, in our study, participants with DE experienced 
significantly greater depression, anxiety levels and BID than 
those without DE did. There were no significant differences in 
BMI between the groups, which was also a finding similar to 
previous studies.(12)

The results of our study were consistent with past research 
conducted in the community, which reported that pre-existing 
levels of dissatisfaction with the body, in the presence of 
psychological distress, have a heightened effect on DE.(12,33) 
When depression or anxiety levels rise, BID will have a greater 
effect on DE. Conversely, when depression or anxiety level falls, 
the adverse effects of BID on DE will decrease. In addition to 
our findings, a recent qualitative study reported that BID was 
linked to sadness in women diagnosed with anorexia nervosa, 
which was coped with through restrictive eating and purging.(34) 
Rumination, a thought process that is intensified during negative 
mood and affect, has also been found to interact with BID, 
reinforcing and increasing binge eating behaviour among 
undergraduate students.(35) Consistent with cognitive behavioural 
theories of eating disorders, individuals feel compelled to engage 
in maladaptive behaviours such as DE to deal with aversive 
experiences that occur in the presence of negative affect and 
body schemas such as BID.(33)

DE and eating disorders in individuals with mental illness 
are under-recognised owing to a lack of specific screening.(36-38) 
Help-seeking individuals generally present more pressing issues at 
admission, and DE becomes a secondary concern.(4,37) However, 
when these concerns go unnoticed, the symptoms may become 
more chronic, which can negatively impact the efficacy of future 
treatment.(39-41) The importance of early screening is further 
supported by our finding that, locally, individuals with psychiatric 
disorders who also have DE (EAT-26 score ≥ 20) have significantly 
poorer QOL even after accounting for extraneous variables. Thus, 
our results emphasise the need to screen for eating attitudes in 
help-seeking individuals who experience high levels of depression 
or anxiety, as they may have a greater tendency to manifest 
DE attitudes, behaviours and, possibly, disorders. A previous 
study showed that individuals receiving treatment in a college 
counselling centre and counsellors were more likely to discuss 
DE when they were primed for it through the administration of 
the EAT-26 scale.(42) Further, this resulted in an increase in the 
diagnosis of eating disorders within the same period.(42)

This study relied heavily on self-reporting, which may be 
subject to unintended response bias, leading to an over- or 
underestimation of results. To recruit a large sample, we utilised 
self-reporting, as it reduces the labour of administration and is, 
therefore, more cost-effective. With this cost-effective method 
of self-reporting, we were firstly able to successfully recruit the 
large sample size required to achieve sufficient power to detect 
significance. Second, as our study was largely exploratory in 
nature, we focused only on simple moderating effects. Future 
research could extend our findings by investigating both the 
mediating and moderating roles of negative affect concurrently 
in DE and BID to further elucidate the complex roles assumed 
by them.
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As previous studies were commonly conducted in the West 
and predominantly among the Caucasian population, the findings 
of earlier studies might not be generalisable to non-Western 
populations. To the best of our knowledge, this is the first study to 
explore the moderating effects of negative affect on the association 
between DE and BID in a large sample of psychiatric outpatients in 
a multicultural Asian setting. Consistent with expectations, levels 
of depression and anxiety each significantly moderated the BID 
and DE link. Further, participants with DE also had significantly 
lower QOL scores. Taken together, the findings of this study imply 
a need to screen for DE in psychiatric outpatients, especially those 
who experience high levels of negative affect, as they may have 
a tendency to experience DE during assessment as well.
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