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INTRODUCTION
Anorexia nervosa (AN) is the third most common chronic illness 
in female adolescents.(1,2) It was previously misconstrued to 
be a culture‑bound disorder due to its higher prevalence rates 
in Western societies.(3,4) AN negatively affects an individual’s 
physical and mental well‑being and lowers quality of life.(5,6) A 
review of epidemiological studies on AN from the United States 
and Western Europe has reported an average prevalence rate of 
0.3%,(4) while other studies have also reported a rising incidence 
of eating disorders.(4,7) This is supported by the increasing number 
of reports on eating disorders occurring in Asia, a region where 
eating disorders were previously thought to be rare.(8)

Although the prevalence rate of eating disorders in Asia 
is still lower than that in the West,(8,9) studies have found 
that Southeast Asian individuals exhibit lower levels of 
body satisfaction,(10) greater eating disorder psychopathology 
and greater concerns about their weight as compared to 
their Western counterparts.(11,12) Kok and Tian reported that 
Singaporean adolescents exhibited greater levels of body 
dissatisfaction and a higher drive for thinness as compared 
to American undergraduate students.(13) In a study involving 
over 200 youths living in Singapore, Wang et al reported that 
only 36% of the female youths surveyed were satisfied with their 
present weight. The authors also found that a majority of Chinese 
Singaporean female youths preferred thinness as an ideal body 
size.(14) This is particularly worrying, as body dissatisfaction is 
a known risk factor for eating disorders.(15) In fact, a Singapore 

study that surveyed female persons aged 12–26 years found that 
7.4% of them were at risk of developing an eating disorder.(16)

Given the evident preoccupation with weight and shape 
among Singaporean youth, it is not surprising that there has been 
an increase in the incidence of eating disorders in Singapore over 
the years. Ung et al reported that the number of ward admissions 
for eating disorders increased from 1.1% to 2.0% over a period 
of four years.(3) Lee et al found that the number of patients who 
presented with AN in a Singapore hospital increased fourfold from 
1994 to 2002, similar to that seen in the West. In the same study, 
the patients also presented with clinical characteristics similar to 
those reported in the Western literature, although Malays were 
underrepresented in the study.(17)

Since the publication of Lee et al’s study in 2005, there have 
been no other studies conducted to determine the profile of 
patients with AN in Singapore. The aim of the present study was 
to address this gap in the literature. We examined the clinical 
profile of patients diagnosed with AN who were seen at a local 
public hospital in Singapore between 2003 and 2010. We also 
explored whether the differences in AN presentation among the 
ethnic groups, which were observed in a study by Lee et al in 
2005,(17) were also present in our study.

METHODS
We conducted a review of the Eating Disorder Programme 
registry of the Department of Psychiatry, Singapore General 
Hospital, Singapore. Patient records from 1  January 2003 to 
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31  December 2010 were retrieved and analysed. During the 
eight‑year period, a total of 271 patients were diagnosed by a 
psychiatrist with either AN‑restricting or AN‑binge/purge subtype, 
according to the Diagnostic and Statistical Manual of Mental 
Disorders, fourth edition  (DSM‑IV) criteria.(18) Approval was 
obtained from the Ethics Committee to obtain, read and analyse 
these patient records.

The following information was obtained from the 271 case 
records: gender; ethnicity; age of onset (i.e. age when 
characteristics of AN became apparent); age of presentation 
(i.e. age when the patient was first seen by the psychiatrist); 
presenting weight; presenting height; presenting body mass 
index (BMI); medical comorbidities; psychiatric comorbidities; 
source of referral; number of patients who were first admitted as 
an inpatient; number of patients who participated in the Trim 
and Fit  (TAF) programme, a weight management programme 
conducted in local schools; and common triggers.

Data analysis was performed using the Statistical Package 
for the Social Sciences version 17.0 for Windows XP (SPSS Inc, 
Chicago, IL, USA). One‑sample t‑test was used to compare the 
presenting characteristics of the patients in the present study with 
those of patients from Lee et al’s study.(17) Statistical significance 
was set at p < 0.05.

RESULTS
Among the 271 patients with AN, 199 (73.4%) patients met the 
criteria for AN‑restricting subtype, while the remaining patients 
were categorised into the AN‑binge/purge subtype. Most of the 
patients were single (n = 263, 97.0%), female (n = 251, 92.6%) 
and Chinese (n = 238, 87.8%). Patients of Malay, Indian and other 
ethnicities made up only 12.2% (n = 33) of the patient population.

The majority of referrals came from tertiary sources 
(n = 148, 54.6%), with self‑referrals (i.e. self and/or parents) being 
the next biggest source (n = 66, 24.4%). The remaining referrals 
came from primary care providers  (i.e. private GP clinics or 
polyclinics). Nearly 50% (n = 134) of the cases were brought to 
medical attention by parents who suspected that their child had 
an eating disorder. Among the remaining patients, 113 (41.7%) 
identified the symptoms of an eating disorder themselves, while 
24 (8.9%) were suspected to have an eating disorder by a doctor, 
teacher, friend or partner. The presenting characteristics of the 
271 patients are shown in Table I.

In order to examine whether there were changes in the 
characteristics of our study cohort as compared to those of patients 
from Lee et  al’s study,(17) a one‑sample t‑test was performed. 
Significant differences between the two groups of patients 
were found for age of onset, presenting weight and presenting 
BMI. No significant difference was found for presenting age 
and presenting height. The patients in the present study had a 
significantly later mean age of onset than the patients in Lee et al’s 
study  (16.34 years vs. 15.50 years; t[270] = 3.43, p < 0.001, 
d = 0.21). In addition, our patients were 0.84 years older than 
those in Lee et al’s study (95% confidence interval [CI] 0.36–1.32). 
The mean duration of untreated illness in the present cohort was 
shorter than that in Lee et al’s cohort (1.39 years vs. 2.17 years; 

t[270] = −6.41, p < 0.001, d = −0.34). Patients in the present study 
sought treatment 0.78 years earlier than those from Lee et al’s 
study (95% CI –1.01 to –0.54).

Our patients had a significantly lower mean presenting weight 
than Lee et al’s patients (36.83 kg vs. 39.50 kg; t[270] = −7.42, 
p < 0.001, d = −0.36); the mean presenting weight of our patients 
was 2.67 kg lighter (95% CI −3.38 to −1.96). Our patients also had 
a significantly lower presenting BMI than those from Lee et al’s 
study (14.43 kg/m2 vs. 15.56 kg/m2; t[270] = −10.49, p < 0.001, 
d = −0.49); our patients’ BMI was 1.13 kg/m2 lower (95% CI −1.34 
to −0.92).

In the present study, 136 (50.2%) patients did not have any 
psychiatric comorbidities, while 135 (49.8%) did (Table II). A total 
of 31 patients were diagnosed with more than one psychiatric 
comorbidity; of these, 19  (61.3%) had both a mood disorder 
and obsessive compulsive disorder  (OCD), 11  (35.5%) had a 
mood disorder and one or more other psychiatric comorbidities 
(e.g. anxiety, OCD, personality disorder, conduct disorder, 
and alcohol or substance abuse) and 1  (3.2%) had OCD and 
alcohol/substance abuse. A history of self‑harm and/or attempted 
suicide was noted in 18.5% (50/271) of patients.

In terms of medical comorbidities, 77 of the 271  (28.4%) 
patients suffered from an eating disorder‑related medical 
complication. Bradycardia, osteoporosis/osteopenia and 
hypokalaemia were the three most common comorbid medical 
complications. 230  (84.9%) patients identified a trigger for 
their eating disorder. The most common triggers listed were 
teasing/comments by others  (n = 86, 31.7%), school or work 
stress  (n  =  67, 24.7%) and dieting  (n  =  40, 14.8%). Other 
commonly reported triggers included peer pressure, shape/weight 
concern, health reasons, family problems, boyfriend/girlfriend 
relationship problems, marathon training and enlistment in the 

Table I. Characteristics of the patients with anorexia nervosa (n = 271).

Variable Mean ± SD (range)

Presenting age (yr) 17.51 ± 4.75 (12–37)

Age of onset (yr) 16.34 ± 4.01 (8–36)

Duration of untreated illness (yr) 1.39 ± 1.99 (0–12)

Presenting weight (kg) 36.83 ± 5.93 (23.10–56.40)

Presenting height (m) 1.60 ± 0.07 (1.42–1.85)

Presenting BMI (kg/m2) 14.43 ± 1.77 (9.67–18.00)

BMI: body mass index; SD: standard deviation

Table II. Frequency of psychiatric comorbidities among patients with 
anorexia nervosa (n = 271).

Variable No. (%)

Psychiatric comorbidity absent 136 (50.2)

Psychiatric comorbidity present 135 (49.8)

Mood disorders 88 (32.5)

Obsessive compulsive disorder 7 (2.6)

Anxiety disorders 1 (0.4)

Substance abuse 4 (1.5)

Others 4 (1.5)

> 1 psychiatric comorbidity 31 (11.4)
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army. Interestingly, although only 21 (7.7%) patients identified 
being overweight as a trigger for their eating disorder, 28 (10.3%) 
had participated in the TAF programme prior to the onset of the 
illness. Among those who identified a trigger, teasing/comments 
by others (n = 80/211, 37.9%) was the main trigger identified by 
female patients, whereas being overweight (n = 9/19, 47.4%) was 
the main trigger identified by male patients.

In terms of inpatient versus outpatient presentation, 90 (33.2%) 
patients presented with AN as inpatients. These 90 patients had a 
significantly lower mean weight than those who presented with AN 
as outpatients (34.91 ± 5.78 kg vs. 37.80 ± 5.78 kg; t[269] = −3.89, 
p < 0.001), as well as a lower mean BMI (13.69 ± 1.74 kg/m2 vs. 
14.81 ± 1.67 kg/m2; t[269] = −5.11, p < 0.001).

We also compared the presenting age, weight, height and BMI 
of patients who first noticed their own eating disorder with those 
whose eating disorder was first noticed by another party. The latter 
group presented at a significantly younger mean age than those 
who noticed their own eating disorder (16.86 ± 3.96 years vs. 
18.45 ± 5.58 years; t[191.59] = 12.07, p < 0.01). There were no 
significant differences in the presenting weight, height and BMI.

In the Department of Psychiatry at Singapore General 
Hospital, the number of new AN cases seen increased from 19 
in 2003 to 41 in 2010. However, when these numbers were 
compared with the number of new cases seen in the same 
department during the time period, a slight increase in percentage 
of AN cases was seen only between 2006 and 2008 (Table III).

DISCUSSION
The profile of the patients in the present study were similar to that 
of various studies conducted in the West, in that the patients were 
predominantly female and in their teens.(19,20) As Singapore is a 
multiethnic society comprising 74.1% Chinese, 13.4% Malays, 
9.2% Indians and 3.3% other ethnicities,(21) the ethnic composition 
of our study cohort is of particular interest. In the present study, the 
Malay and Indian populations were underrepresented (3.0% and 
2.2%, respectively), while ‘other ethnicities’ (i.e. not including 
Chinese, Malay and Indian) were overrepresented (7.0%). Among 
the patients who were categorised as ‘other ethnicities’, nearly 
half were Caucasians. One possible explanation for this is the high 
levels of body image dissatisfaction, weight and shape concerns, 
as well as a high prevalence of eating disorders, that have been 
documented among Caucasian adolescents.(22) Another possible 
explanation is that there is less stigma associated with seeing a 
psychiatrist in Western cultures as compared to Asian cultures; 
as a result, these individuals may have been more willing to seek 
treatment.(23)

It is interesting to note that Malays were underrepresented in 
the present study as opposed to a previous study of over 4,000 
Singaporean females, which found that 20.6% of Malay girls 
and 9.4% of Indian girls were at risk of developing an eating 
disorder.(16) Underrepresentation of Malays and Indians was also 
seen in Lee et al’s study, although it was less pronounced.(17) While 
it has been previously suggested that Malay and Indian cultures 
tend to place less emphasis on the thin ideal, thus accounting 
for the underrepresentation of AN in clinical settings,(17) this 

explanation is based on anecdotal rather than empirical evidence. 
Although it is possible that there may be cultural factors inherent 
in these two groups that serve as protective factors, we cannot 
rule out the possibility that the underrepresentation may also be 
due to the Malay population in Singapore being less likely to seek 
help for psychiatric illnesses.(24,25)

While there is no current literature regarding the mental 
health help‑seeking behaviour of Singaporean Indians, there is 
evidence that Indian women living in the United Kingdom are less 
likely to seek help for mental illness as compared to Caucasian 
women residents, due to a lack of knowledge about the illness 
and the belief that treatment would be less beneficial.(26) The 
aforementioned reasons could be extrapolated to the Singaporean 
Indian population, and this cultural factor might be compounded 
by the poor eating disorder literacy in Singapore.(27) Hence, 
education and outreach programmes targeted at the Malay and 
Indian communities in Singapore should be increased to ensure 
that these groups seek help for mental health problems such as 
eating disorders.

In the Department of Psychiatry at Singapore General Hospital, 
the ratio of new AN cases and the total number of new cases seen 
each year remained relatively stable. Although the percentage 
of new AN cases seen each year did not increase significantly, it 
should be noted that staffing capacity could have played a role in 
the modest increase. The number of doctors seeing new general 
psychiatry cases increased from 2.5 full‑time equivalent (FTE) to 
approximately 6 FTE between 2003 and 2010 (140% increase), 
while the number of doctors seeing new eating disorder cases 
increased from 0.5 FTE to 1 FTE (100% increase). It should also 
be noted that, while the percentage of new general psychiatry 
cases increased by about 167% in 2003–2010, the percentage of 
new AN cases also increased by about 115%, which is of great 
concern. This increase in the number of individuals seeking 
treatment for AN could have been due to the establishment of a 
specialist eating disorders treatment programme in the hospital in 
2003 and the organisation of several campaigns by the hospital 
to raise awareness of eating disorders  (e.g.  the annual eating 
disorder week).

It is important to note that although the duration of untreated 
illness in the present study was lower than that reported by 
Lee et al,(17) our patients had significantly lower weights and BMIs 

Table III. Total number of new cases seen in the Department of 
Psychiatry at Singapore General Hospital, Singapore, compared to 
number of new AN cases seen between 2003 and 2010.

Year No. of new cases No. of new cases of AN (%)

2003 694 19 (2.74)

2004 1,233 18 (1.46)

2005 1,393 19 (1.36)

2006 1,481 42 (2.84)

2007 1,676 49 (2.92)

2008 1,429 47 (3.29)

2009 1,656 36 (2.17)

2010 1,854 41 (2.21)

AN: anorexia nervosa
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at presentation. This indicates that the recent cases of AN seen 
in the local population were more severe than those seen eight 
years ago, even though people are more aware of eating disorders 
and seeking treatment earlier. This increase in severity may be 
due to today’s youth being more exposed to digital and online 
media (where the thin ideal is glorified) at a younger age.(28) The 
link between media use and eating disorders has been extensively 
researched, with evidence suggesting that pressure from the 
media can increase the risk of an individual developing an eating 
disorder.(29) A study by Lin et al found that 45% of the Singaporean 
youth surveyed (n = 401) used the Internet at least five days a 
week and although the average age of these respondents was 
14.2 years, most had already been using the computer for the 
past six years.(30) There is also evidence that Singaporean parents 
tend to underestimate their child’s engagement in risky Internet 
behaviours and that adolescents tend to have unmonitored 
Internet use.(31) It was reported that patients with eating disorders 
tend to use pro‑eating disorder websites to obtain tips and advice, 
and adolescents exposed to these websites are more likely to have 
higher levels of body dissatisfaction, decreased quality of life 
and longer durations of eating disorders.(32) Hence, with earlier 
and increased exposure to digital and online media as well as 
networking sites, youth today are not only more inundated by 
the notion that thin is beautiful but also have ready access to 
information on weight loss methods.

The present study saw more severe cases of AN than Lee et al’s 
study.(17) This could be due to the fact that AN patients tend to 
be resistant to treatment,(33) i.e.  patients may try to hide their 
eating disorder. Approximately 50% of our patients were brought 
for treatment by their parents. Due to the low eating disorder 
literacy in Singapore, it is possible that parents do not recognise 
signs of AN until their child is severely underweight.(27) The poor 
help‑seeking rates for mental health problems in Singapore(27) 
could have also contributed to the increased illness severity. It is 
possible that even after an eating disorder is eventually noticed 
by family members, the patient (and family members) may still 
not seek treatment promptly due to misconceptions about the 
illness or the stigma associated with mental illness. Treatment 
may only be sought when the illness is very severe and requires 
medical attention. Therefore, there is a critical need for eating 
disorder literacy programmes to be set up for not only youth but 
also their parents and educators.

In the present study, almost half of the patients had a comorbid 
psychiatric diagnosis in addition to AN. Mood disorders were 
the most common, with over a third of the patients having this 
psychiatric comorbidity. These findings are consistent with those 
of previous studies. Ivarsson et al found that individuals diagnosed 
with AN were more likely to have a depressive disorder as 
compared to control participants.(34) Another study reported that 
22.2% of outpatients with AN engaged in self‑harming behaviours 
and 11.3% had a history of attempted suicide.(35) In the present 
study, almost 20% of the patients with AN had a history of 
self‑harm or suicidal behaviour. Given that the mean number of 
suicides expected in patients with AN is eight times higher than 
that in the general population,(36) and teenage patients are more 

emotionally vulnerable,(37) the increase in AN severity observed 
in the present study is worrying.

Almost a third of the patients seen in the present study had 
at least one comorbid medical complication. Osteoporosis, 
sinus bradycardia and hypokalaemia were some of the more 
common complications encountered. A  study conducted by 
Katzman reported similar medical complications in adolescents 
with AN.(38) The fact that these medical complications were seen 
at the patient’s first visit indicates the rapid progress in severity 
of illness. This is further supported by the fact that a third of our 
patients first presented as an inpatient.

The most common reason cited for the patients’ desire for 
weight loss was comments or teasing by others. It has been 
shown that younger teens are more easily influenced and, 
thus, more susceptible to peer pressure.(39) In Kok and Tian’s 
survey conducted among Singaporean schoolgirls, 38% of them 
admitted to being teased about being overweight; of these, 78% 
felt embarrassed and 69% resorted to some form of dieting as a 
result.(13) Although the mean BMI of the schoolgirls surveyed was 
19.58 kg/m2 (normal BMI range according to the World Health 
Organization(40)), 56% of the girls felt that they were too fat,(13) 
which is worrying. Given that weight‑related teasing is a known 
risk factor for development of eating disorders,(41) there is a need 
for educators and parents to be informed about the dangers of 
weight‑related teasing so that this problem can be addressed in 
a constructive manner. More efforts to reduce the importance 
placed on weight/body size and to help young people focus on 
developing a healthy body image (e.g.  through media literacy 
programmes) are also necessary.

One limitation of the present study is the retrospective nature 
of data collection. Thus, the quality of the information collected 
was subject to patient recall bias and was dependent on how 
well the case records were documented. Furthermore, as the 
intake assessments were conducted by different psychiatrists, the 
diagnoses recorded could have been affected by the individual 
clinicians’ judgement and not entirely based on the objective 
use of a validated diagnostic tool. There might have been low 
inter‑rater reliability, and interviewer bias was likely to have 
impacted the results. The generalisability of our findings is also 
somewhat limited by the fact that the data was collected from a 
single site. Finally, the profile of the patients who presented with 
AN in our hospital may be different from that of patients seen in 
other local settings.

To date, the present study is the largest Singapore study on 
AN conducted in a clinical population. Patients were found to 
have a similar clinical profile as their Western counterparts. 
However, they were more severely ill than patients in a previous 
local report,(17) with several diagnosed with various psychiatric 
and medical comorbidities. This is the second study conducted 
in Singapore that found an underrepresentation of Indians and 
Malays in a clinical AN sample. It would be worthwhile for future 
studies to examine the cultural differences within Singapore 
to better understand how they affect AN development. Given 
the increase in AN clinical presentations, there is a need for 
prevention programmes to be undertaken locally in order to help 
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adolescents cultivate a healthy body image. Early intervention 
programmes are also necessary to facilitate early detection 
and improve treatment outcomes. Large‑scale epidemiological 
studies should be conducted to gather more accurate data on the 
prevalence rates of eating disorders in Singapore.
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