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ABSTRACT
Objectives: Few studies have investigated the
incidence of eating disorders (EDs). Important
questions about changes in the incidence of diagnosed
disorders in recent years, disorder and gender-specific
onset and case detection remain unanswered.
Understanding changes in incidence is important for
public health, clinical practice and service provision. The
aim of this study was to estimate the annual (agespecific, gender-specific and subtype-specific)
incidence of diagnosed ED: anorexia nervosa (AN),
bulimia nervosa (BN) and eating disorder not otherwise
specified (EDNOS) in primary care over a 10-year period
in the UK (2000–2009); to examine the changes within
the study period; and to describe peak age at diagnosis.
Design: Register-based study.
Setting: Primary care. Data were obtained from a
primary care register, the General Practice Research
Database, which contains anonymised records
representing about 5% of the UK population.
Participants: All patients with a first-time diagnosis of
AN, BN and EDNOS were identified.
Primary outcome: Annual crude and
age-standardised incidence rates were calculated.
Results: A total of 9072 patients with a first-time
diagnosis of an ED were identified. The
age-standardised annual incidence rate of all diagnosed
ED for ages 10–49 increased from 32.3 (95% CI 31.7 to
32.9) to 37.2 (95% CI 36.6 to 37.9) per 100 000
between 2000 and 2009. The incidence of AN and BN
was stable; however, the incidence of EDNOS increased.
The incidence of the diagnosed ED was highest for girls
aged 15–19 and for boys aged 10–14.
Conclusions: The age-standardised incidence of ED
increased in primary care between 2000 and 2009. New
diagnoses of EDNOS increased, and EDNOS is the most
common ED in primary care.

INTRODUCTION
Eating disorders (EDs) are severe chronic
mental health disorders associated with negative outcomes and with the highest mortality
among psychiatric disorders.1 2 Understanding
changes in their incidence over time and variations by gender and age, is important in aiding

ARTICLE SUMMARY
Article focus
▪ Determining incidence rates of eating disorders
(EDs) in primary care in the UK between 2000
and 2009 by age group and gender.
▪ Investigating changes in incidence of EDs
between 2009 and 2000.
▪ Identify age peaks at incidence by gender.

Key messages
▪ The incidence of EDs varied by gender and ED
type. ED not otherwise specified was the most
common incident ED in males and females.
▪ There was a significant increase during the
10 years under study in the overall incidence of
diagnosed EDs both in males and females.
▪ Peak age at diagnosis varied across genders and
by ED type. Adolescent girls aged 15–19 had the
highest incidence of EDs (2 per 1000).

Strengths and limitations of this study
▪ This study is representative of the general
population.
▪ Incidence rates obtained from primary care allow
inclusion of all cases presenting to healthcare
settings, not just cases presenting to secondary/
tertiary care (referral bias).
▪ However, incidence rates obtained in this study
are likely to be an underestimate of incident
cases present in the community.

causal investigations and service provision.
Differences across studies in the incidence of
EDs have been reported mainly due to the different populations and nature of the samples
studied: primary care registers3 4 or community samples.5 6 Owing to the relatively low incidence rates of ED in the community, studying
the incidence of ED at community level is
extremely difﬁcult and costly, hence electronic
databases and primary care registers can play
an important role in understanding the
changes in the number of individuals developing a disorder and seeking help.
Most studies so far have highlighted consistent incidence rates in primary care (ie, a
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The incidence of eating disorders in the
UK in 2000–2009: ﬁndings from the
General Practice Research Database

The incidence of eating disorders

METHOD
Sample
We used data from the General Practice Research
Database (GPRD), a large automated anonymised UK
medical record database containing information from
some 400 general practices with a cumulative follow-up
time of more than 40 million person-years (representing
approximately 5% of the general UK population). The
general practitioners (GPs) who contribute data to the
GPRD use ofﬁce computers in their routine practice to
record medical information including demographic
data, medical diagnoses and deaths in a standard,
anonymous format and agree to provide data for
research purposes to the GPRD. The practices included
are broadly representative of UK general practices in
terms of geographic distribution, gender and age of
registered patients and practice size.12
The period for this study was 1 January 2000 to 31
December 2009.
We identiﬁed all subjects aged 10–49 years for whom
data were recorded in the GPRD during the study
period. To be eligible for inclusion, patients had to have
been registered with the GP for at least 6 months before
the ﬁrst recorded diagnosis and to be 10–49 years of age
at the time of diagnosis. This age-range was chosen
given the very rare number of new onset cases before
age 10 and after age 49.3 8
Validity of diagnoses
The comprehensive nature of the information on clinical diagnoses recorded in the GPRD has been repeatedly validated and found to be of high quality for the
purpose of conducting epidemiological research13 14
2

(for a systematic review see15 16). In particular, ED diagnoses were found to have a positive predictive value of
>90%,8 16 therefore reliable for identifying ED cases.
Case definition
Patients were identiﬁed as incident cases of ED if they
had a ﬁrst time diagnosis of AN, BN or EDNOS
recorded in their computerised medical record between
1 January 2000 and 31 December 2009 with no prior
recorded ED diagnosis. We used diagnostic codes from a
modiﬁed version of the Read classiﬁcation system (Read
codes are a standard hierarchical classiﬁcation system
for recording medical information in UK primary care
settings) (speciﬁc codes available on request).17 18
Cases were classiﬁed according to the type of ED (AN,
BN or EDNOS) that was recorded.
All cases receiving a diagnosis of EDNOS were identiﬁed using the ‘ED unspeciﬁed’ code and the ‘Atypical
AN’ and ‘Atypical BN’ (codes based on the
International Classiﬁcation of Diseases and Related
Health Problems, Tenth revision—ICD-10,19 which uses
the ‘Eating Disorder unspeciﬁed’ notation for EDNOS).
EDNOS cases did not have a prior or subsequent diagnosis of either AN or BN within the study period.
Information on weight and height and body mass
index (BMI) at the time of diagnosis was also evaluated
by one of the authors (NM) for 10% of all records
(where this information was available in the computerised record) for quality control purposes.
Records of patients who received more than one diagnosis of AN and BN within 3 months were all reviewed
by hand and BMI and ED symptoms recorded at the
time of diagnosis were used to classify the patient’s ED
type using an algorithm. When a patient had a diagnosis
of both AN and BN within 3 months and the subject
had a BMI and symptoms consistent with one diagnosis
(AN or BN), they were considered an incident case of
either AN or BN. If the two diagnoses were recorded at
least 1 month apart, and neither BMI nor symptoms
were recorded at the time of diagnosis or if BMI or
symptoms were consistent with having both AN and BN,
then the patient was classiﬁed as having an incident case
of both AN and BN. If the patient received AN and BN
diagnoses on the same day and no BMI or symptoms
were recorded, we assumed that the patient had an ED,
but could not assign them to AN or BN; therefore, they
were classiﬁed as having EDNOS.
The index date was the date of the ﬁrst diagnosis of
AN, BN or EDNOS recorded by the GP.
Incidence rates
Total, age-speciﬁc, gender-speciﬁc and year-speciﬁc
annual incidence rates (IRs) of ED diagnoses (all types)
and 95% CIs were calculated. The number of incident
cases was divided by the number of subjects aged 10–49
registered in GPRD during the calendar year under
study (the population at risk). We stratiﬁed the annual
IRs by age group (10–14, 15–19, 20–29, 30–39 and 40–
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stable number of individuals with a new ED diagnosis)
for anorexia nervosa (AN) in the 1980s and 1990s;
however, a recent Dutch study highlighted an increase
in the incidence of AN in girls aged 15–19 in the 1990s
compared to the 1980s.4 With regards to bulimia
nervosa (BN), after an increase in new diagnoses in the
1980s and mid-1990s,3 7 8 recent ﬁndings have suggested
a possible decrease or stabilisation since the late
1990s.3 4
Unspeciﬁed eating disorders, commonly grouped
under the ‘not Otherwise Speciﬁed’ diagnostic category
(EDNOS) have been far less studied than AN and BN.
Although EDNOS is the disorder most commonly seen
in secondary/tertiary care settings9 10 and in general
population samples,11 the incidence of EDNOS has not
been previously estimated in primary care.
We aimed to (1) estimate the incidence rates of ED, as
well as incidence rates of AN, BN and EDNOS separately, in primary care in the UK between 2000 and 2009
by age group and gender; (2) investigate whether the
incidence of diagnosed ED changed in 2009 compared
to 2000; and (3) identify peaks in the incidence of diagnosed ED by gender and age group.

The incidence of eating disorders

Ethics
The protocol for this study was reviewed and approved
by the Independent Scientiﬁc Advisory Committee
(ISAC) of the Medicines and Healthcare Products
Regulation Agency (MHRA).

RESULTS
We identiﬁed 9120 patients with a ﬁrst-time diagnosis of
ED (AN, BN or EDNOS) recorded in the GPRD during
the study period (2000–2009).
Cases with co-occurring diagnoses were reviewed by
hand. Among the 69 patients who received a ﬁrst-time
diagnosis of AN and BN within a 3-month period, 18
cases were classiﬁed as incident cases of AN and 21 were
classiﬁed as incident cases of BN. In 21 cases, both AN
and BN diagnoses were plausible and these were considered to have both an incident AN and BN diagnosis.
Nine cases received two diagnoses on the same day and
these cases were considered to have incident EDNOS.
A total of 2134 cases (23.5%) were classiﬁed as incident cases of AN during the study period; 3433 cases
(37.8%) were considered incident cases of BN; and 3505
(38.6%) were classiﬁed as incident cases of EDNOS.
Annual incidence rates
Annual Crude IRs of all ED across genders and stratiﬁed
by gender are shown in the online supplementary table
S1. The overall crude IR of diagnosed ED was 33.0 (95%
CI 30.7 to 35.3) in 2000 and 36.8 (95% CI 34.4 to 39.2)
per 100 000 in 2009 (see table 1).
Age-standardised rates of ED were 32.3 (95% CI 31.7
to 32.9) per 100 000 in 2000 and 37.2 (95% CI 36.6 to

37.9) per 100 000 in 2009, showing a statistically signiﬁcant increase ( p<0.000001; see table 1).
Gender-specific incidence rates
Females
There was evidence that the overall incidence of ED
steadily increased in the period under study for females
aged 10–49 (see online supplementary table S1). The
incidence of diagnosed ED in the last 3 years of the
study period (2007–2009) was higher compared to
2000–2002 with a peak of 63.8 (59.7 to 68.2) per
100 000 in 2008 (see online supplementary table S1).
The age-standardised rates of ED in females signiﬁcantly increased between 2000 and 2009 from 51.8 (95%
CI 50.6 to 52.9) per 100 000 to 62.6 (95% CI 61.4 to
63.8) in 2009 ( p<0.00001; see table 1).
The incidence of AN in females was stable during the
study period despite some minor ﬂuctuations across the
years (ﬁgure 1). A formal comparison between the
annual IR of diagnosed AN in 2000 and 2009 showed no
differences in rates.
The incidence of BN also remained stable during the
ﬁrst decade of the 2000s (see ﬁgure 1).
There was evidence of a steady increase in the incidence of diagnosed EDNOS in females aged 10–49
during the study period. In 2000, the IR was 17.7 (95%
CI 15.5 to 20.0) per 100 000 compared to 28.4 (95% CI
25.6 to 31.4) per 100 000 in 2009 (see online supplementary table S1 and ﬁgure 1). There was a signiﬁcant
increase in 2009 compared to 2000 ( p<0.00001). During
the time under study, EDNOS became the most
common incident ED diagnosis in females aged 10–49
(ﬁgure 1).
Males
The annual crude and age-standardised incidence
estimates were similar and increased during the study
period (see table 1). The annual age-standardised
incidence of diagnosed ED in males signiﬁcantly
increased from 5.6 (95% CI 5.3 to 6.0) per 100 000 in
2000 to 7.1 (95% CI 6.7 to 7.5) per 100 000 in 2009
( p<0.00001).
The incidence of diagnosed AN in males remained
stable during the study period (see ﬁgure 2). The difference in IR between 2000 and 2009 was not statistically
signiﬁcant.

Table 1 Crude and age-standardised incidence rates for eating disorders in 2000 and 2009 per 100 000 population
2000
N

2009
Crude incidence
(95% CI)

Overall
789 33.0 (30.7 to 35.3)
Females 732 53.2 (49.5 to 57.2)
Males
57
5.6 (4.3 to 7.2)

Age-standardised
incidence (95% CI)

N

Crude incidence
(95% CI)

32.3 (31.7 to 32.9)
51.8 (50.6 to 52.9)
5.6 (5.3 to 6.0)

897 36.8 (34.4 to 39.2)
816 62.7 (58.4 to 67.1)
81
7.1 (5.7 to 8.8)
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49 years), gender and type of ED recorded (AN, BN or
EDNOS).
Age-standardised annual IRs for EDs were calculated
using the direct method, using annual mid-year UK
population estimates for the UK data for 2000 and 2009
obtained from the Ofﬁce of National Statistics (ONS)20
and 95% CIs were calculated based on the Poisson
approximation. Standardised rates were calculated for
all and by gender and used to compare changes in the
recorded incidence between 2000 and 2009 using the iri
command in Stata V.12 (Stata Corp).
We calculated the stratiﬁed age and gender-speciﬁc IR
by ED diagnosis for the year 2009.

The incidence of eating disorders

The incidence of BN in males also remained stable
between 2000 and 2009 (see ﬁgure 2).
EDNOS was the most common diagnosis in males
during the study period with an incidence of 3.4 (95% CI
2.4 to 4.7) per 100 000 in 2000 and 4.2 (95% CI 3.1 to
5.5) per 100 000 in 2009 (see online supplementary table
S1), representing a 24% increase from 2000 to 2009.

Age-specific incidence rates in 2009
Females
In 2009, the crude IR for diagnosed ED for females
aged 10–49 was 62.7 (95% CI 58.4 to 67.1) per 100 000
(see table 1).

The highest incidence of AN, BN and EDNOS was
for girls between 15 and 19 years of age (see table 3).
In this age range, the IR for all diagnosed ED was
164.5 (95% CI 144.6 to 186.4) per 100 000 (0.2%)
(table 2). Although the peak age at incident diagnosis
for both AN and BN was 15–19 years, 24.0 (95% CI
16.3 to 34.3) per 100 000 girls had an onset of AN
between the ages of 10–14 years. In contrast, diagnoses
of BN peaked between 15 and 19 years and IR continued to be elevated for those aged 20–29 years (see
table 3).
EDNOS was the most common incident diagnosed ED
among females aged 10–49: 28.4 (95% CI 25.6 to 31.4)
per 100 000 in 2009.

Figure 2 Incidence rates and
95% CIs of anorexia nervosa
(AN), bulimia nervosa (BN), and
eating disorder not otherwise
specified (EDNOS) by year for
males aged 10-49 years.
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95% CIs of anorexia nervosa
(AN), bulimia nervosa (BN), and
eating disorder not otherwise
specified (EDNOS) by year for
females aged 10-49 years.
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DISCUSSION
This is the most comprehensive study of the incidence
of EDs in primary care to date including ∼40 million
person-years of follow-up. We showed that the annual
age-standardised incidence of ED in the UK signiﬁcantly
increased between 2000 and 2009. This increase was due
to a higher number of new EDNOS diagnoses in the last
third of the decade, while the number of new diagnoses
of AN and BN remained stable across the study period.
The peak age of onset for an ED diagnosis in females
was between 15 and 19 years. In this age range, the incidence of ED for females was 0.2% of the population in
2009. A slightly different pattern of incident diagnosis
was observed for males with the peak age of onset at
15–19 years for AN, 10–14 years for EDNOS and
20–29 years of age for BN. While IR became higher than
those of AN and BN over the decade, interestingly, IR of
EDNOS in males were higher compared to those of AN
and BN throughout the decade, suggesting that males
more often receive a diagnosis of EDNOS compared to
AN and BN in primary care in the UK.
Although the lifetime prevalence of BN has been
shown to be roughly double of that of AN (0.5% vs
0.3%) in males in the general population,21 we found
an IR ratio closer to 1 for diagnosed BN and AN in this
study. This might suggest that males are not being diagnosed with BN in general practice in the UK.
This is the ﬁrst study to investigate the incidence of all
ED, including EDNOS, in primary care. Incidence rates

of diagnosed AN in the current study were consistent
with the previous studies on the incidence of AN in the
UK using the GPRD.3 8 A study using a primary care
sample in the Netherlands highlighted an increased incidence rate of AN among adolescent girls in the 1990s,4
while 15–19 was the peak age at diagnosis of AN in our
study, we found an incidence rate for girls in this age
group of 49.6/100 000 in 2009, lower than the 109.2/
100 000 person-years reported in the Dutch Study during
the 1990s.4
Despite some indications of a decreasing incidence of
BN in the late 1990s,3 4 in the 2000s, our study suggests a
stabilisation of incidence since the late 1990s. As suggested by Currin et al,3 the peaks of newly diagnosed
cases in the mid-1990s and late 1990s probably corresponded to an increased recognition and detection of a
relatively ‘new’ disorder, which has now stabilised at its
true level.
To our knowledge, this is the ﬁrst study to estimate the
incidence of EDNOS in primary care. Although this disorder was previously considered as encompassing a
group of patients with less severe disorders than the classical AN and BN, recent focus on the impact and epidemiology of EDNOS 10 22 23 has highlighted its clinical
and public health impact. EDNOS is acknowledged not
only as the most prevalent ED in clinical and epidemiological samples9 10 24 but also as severe as AN and BN in
terms of clinical impact and outcomes.
Our ﬁndings of an increase in ED diagnoses over the
ﬁrst decade of the 2000s is consistent with two notmutually exclusive possible explanations: the increase
might be secondary to improved recognition and diagnosis at a primary care level or a true increase in the
number of participants developing ED.
This possibly explains the highlighted increase in
EDNOS diagnoses in the latter part of the 2000s, maybe
secondary to the increased research carried out on
EDNOS resulting in the increased awareness to the
wider spectrum of ED that do not ﬁt into the diagnoses
of AN and BN. However, increased diagnoses might also
result from increased presentations to primary care due
to a true increase in disorders.
Strengths and limitations
GPRD is one of the largest sources of primary care data
in the world. Using such a large and independently

Table 2 Incidence of ED per 100 000 population for the year 2009 by age and gender
All eating disorders
Females
Age (years) Cases (N)

Population (N)

10–14
15–19
20–29
30–39
40–49

116476
145279
349163
338255
352843

74
239
309
138
56

Incidence (95% CI)

Males
Cases (N)

Population (N)

Incidence (95% CI)

63.5 (50.2 to 79.3)
164.5 (144.6 to 186.4)
88.5 (79.4 to 98.8)
40.8 (34.4 to 48.0)
15.9 (12.1 to 20.5)

21
23
28
6
3

120219
132375
277454
288468
319724

17.5 (11.1 to 26.2)
17.4 (11.3 to 25.6)
10.1 (6.8 to 14.4)
2.1 (0.8 to 4.3)
0.9 (0.2 to 2.5)
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Males
In 2009, the crude IR for diagnosed ED for males aged
10–49 years was 7.1 (95% CI 5.7 to 8.8) per 100 000 (see
online supplementary table S1). The peak age of incidence of diagnosed AN in males was 15–19 years (IR
3.8/100 000, 95% CI 1.4 to 8.3). Diagnosed BN peaked
between the ages 20 and 29: 4.7 (95% CI 2.6 to 7.8) per
100 000. In contrast to females, EDNOS diagnoses in
boys peaked between the ages 10– 14 years (IR 15.0/
100 000, 95% CI 9.1 to 23.2). EDNOS was the most commonly diagnosed ED in males aged 10–49 (IR 4.2/
100 000, 95% CI 3.1 to 5.5) (see online supplementary
table S1).
In 2009, the female to male ratio was 11.8:1 for AN,
14.9:1 for BN and 7.7:1 for EDNOS.

Age (years)

Females
Cases (N)

Population (N)

Incidence (95% CI)

Population (N)

24.0 (16.3 to 34.3)
47.5 (37.2 to 59.8)
18.9 (14.8 to 23.9)
3.0 (1.5 to 5.3)
1.1 (0.4 to 2.7)
13.6 (11.7 to 15.7)

3
5
5
1
1
15

120219
132375
277454
288468
319724
1138240

2.5
3.8
1.8
0.3
0.3
1.3

6.0 (2.6 to 11.9)
46.8 (36.6 to 58.9)
31.8 (26.3 to 38.1)
19.2 (15.0 to 24.3)
5.1 (3.1 to 7.9)
20.7 (18.3 to 23.2)

0
4
13
1
0
18

120219
132375
277454
288468
319724
1138240

0
3.0 (0.9
4.7 (2.6
0.3 (0.2
0
1.6 (1.0

33.5 (24.1 to 45.3)
70.2 (57.5 to 84.9)
37.8 (31.8 to 44.7)
18.6 (14.4 to 23.7)
9.6 (6.8 to 13.3)
28.4 (25.6 to 31.4)

18
14
9
4
2
48

120219
132375
277454
288468
319724
1138240

15.0 (9.1
10.6 (6.0
3.2 (1.6
1.4 (0.4
0.6 (0.1
4.2 (3.1

Total
Cases (N)

Population (N)

Incidence (95% CI)

31
74
71
11
5
192

236695
277654
626617
626723
672567
2440256

13,1 (9.0 to 18.4)
26.7 (21.1 to 33.3)
11.3 (8.9 to 14.2)
1.8 (0.9 to 3.0)
0.7 (0.3 to 1.6)
7.9 (6.8 to 9.0)

to 2.4)

7
72
124
66
18
287

236695
277654
626617
626723
672567
2440256

2.9 (1.1 to 5.6)
25.9 (20.1 to 32.4)
19.8 (16.4 to 23.2)
10.5 (8.2 to 13.3)
2.7 (1.6 to 3.8)
11.8 (10.5 to 13.2)

to 23.2)
to 17.3)
to 5.9)
to 3.3)
to 2.0)
to 5.5)

57
116
142
67
36
418

236695
277654
626617
626723
672567
2440256

24.1 (18.4 to 31.0)
41.8 (34.7 to 49.9)
22.7 (19.2 to 26.6)
10.7 (8.3 to 13.5)
5.3 (3.8 to 7.3)
17.1 (15.5 to 18.8)

Incidence (95% CI)
(0.6
(1.4
(0.7
(0.2
(0.1
(0.8

to 6.8)
to 8.3)
to 4.0)
to 1.7)
to 1.5)
to 2.1)

to 7.3)
to 7.8)
to 1.7)
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Anorexia nervosa
10–14
28
116476
15–19
69
145279
20–29
66
349163
30–39
10
338255
40–49
4
352843
10–49
177
1302016
Bulimia nervosa
10–14
7
116476
15–19
68
145279
20–29
111
349163
30–39
65
338255
40–49
18
352843
10–49
269
1302016
Eating disorder NOS (EDNOS)
10–14
39
116476
15–19
102
145279
20–29
132
349163
30–39
63
338255
40–49
34
352843
10–49
370
1302016

Males
Cases (N)
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Table 3 Incidence of eating disorders per 100,000 population for the year 2009 by age, sex and type of eating disorder
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CONCLUSIONS
In summary, the incidence of diagnosed ED in the UK
signiﬁcantly increased between 2009 and 2000.
The incidence of AN and BN has remained stable in
males and females in the ﬁrst decade of the 21 century;
however, the incidence of EDNOS increased.
At the peak age of diagnosis (age 15–19 years), it is estimated that 2 girls/1000 are likely to be newly diagnosed
with an ED in the UK. The incidence in this age group
suggests that ED may be the most common new onset
mental health disorder in adolescent girls after depression, 11.9 in 1000 girls aged 15–19 received a diagnosis of
depression in GPRD in 2009.25 In girls aged 10–19, the

incidence rate of ED is about ninefold higher than the
incidence rate of diagnosed type 1 diabetes in the UK
(1.2 per 1000 for ED vs 0.26 per 1000 for type 1 diabetes),
and about half that of type 2 diabetes (3.6 per 1000).26
Future research should clarify whether the increase
seen in this study reﬂects a true community increase or
better detection. Our ﬁndings have important implications for public health, healthcare provision and understanding the development of EDs.
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