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higher and lower frequency ED behaviours) classes were 
observed at each time-point, although their relative preva-
lence varied by age and gender. The majority of girls in 
symptomatic classes remained symptomatic at subsequent 
assessments. Girls in symptomatic classes had higher odds 
of subsequent anxiety and depressive disorders, binge 
drinking, drug use, and deliberate self-harm. Data analy-
ses were underpowered amongst boys. The presence of 
two symptomatic classes (characterised by different ED 
behaviour frequency) and their prospective association 
with adverse outcomes suggest a need to refine diagnostic 
thresholds based on empirical data. Despite some insta-
bility of classes, particularly in mid-adolescence, evi-
dence that half of girls in symptomatic classes remained 
symptomatic suggests persistence of ED behaviours in 

Abstract Diagnostic criteria for eating disorders (ED) 
remain largely based on clinical presentations, but do not 
capture the full range of behaviours in the population. We 
aimed to derive an empirically based ED behaviour clas-
sification using behavioural and body mass index (BMI) 
indicators at three time-points in adolescence, and to vali-
date classes investigating prospective associations with 
adverse outcomes. Adolescents from the Avon Longitudinal 
Study of Parents and Children (ALSPAC) provided data 
on ED at age 14 (n = 6615), 16 (n = 5888), and 18 years 
(n = 5100), and had weight and height measured. Psycho-
logical and behavioural outcomes were assessed at 15.5/16 
and 17.5/18 years. We fit gender- and age-stratified latent 
class models, and employed logistic regression to investi-
gate associations between classes and later outcomes. One 
asymptomatic and two symptomatic (largely representing 
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adolescence, and highlights a need for early identification 
to reduce chronicity.

Keywords ALSPAC · Adolescent · Eating disorders · 
Latent class

Introduction

Eating disorders (ED) are common psychiatric disorders, 
which typically onset in adolescence [1], and are associated 
with high morbidity and/or mortality [2–4]. The Diagnos-
tic and Statistical Manual for mental disorders 5th edition 
(DSM-5) [5] refined ED diagnostic categories, based on a 
consensus in the field that previous classifications did not 
fully capture diagnostic presentations as seen across clini-
cal and community samples. DSM-5 has broadened ED 
diagnostic criteria, aiming to reduce the number of indi-
viduals with an ED who do not fit full-threshold diagnostic 
categories. Similar revisions are likely to be implemented 
in the 11th edition of the International Classification of 
Diseases (ICD) [6].

Despite these changes, ED diagnostic classification 
remains largely based on clinical presentations rather than 
empirical evidence. This is problematic for several reasons, 
first and foremost due to the potential lack of validity of 
such a classification across clinical and research prac-
tice [7]. Feinstein [8] noted that in medicine classification 
serves three main functions: denomination, i.e., assigning 
a common name to a combination of symptoms; qualifica-
tion, i.e., adding descriptive features (for example charac-
teristic symptoms, age of onset, etc.) to a category to enrich 
its utility; and prediction, i.e., being able to identify the 
expected course and outcome and likely response to treat-
ment of a disorder. The inability of the DSM classification 
to capture the full range of ED and disordered eating (DE) 
in the community, and high documented rates of diagnostic 
crossover amongst ED have challenged the concurrent and 
predictive validity of available ED nosology [9, 10].

Leading up to the publication of DSM-5 several studies 
applied empirical methods to categorise ED. The major-
ity of these have focused on adults, primarily from clini-
cal samples. Whilst employing empirical classification 
methods in clinical samples can be useful, it nevertheless 
focuses on a selected subset of subjects, i.e., those who 
access treatment, and who might have higher psychiat-
ric and physical comorbidity. Such an approach ignores a 
large group of individuals with ED and ED symptoms who 
do not access treatment [11, 12], limiting both the useful-
ness of the classification and potentially introducing bias in 
studying potential risk factors and outcomes. This limita-
tion is particularly relevant to adolescence, given the time-
lag between onset of symptoms (peaking in adolescence) 

and access to treatment [13], and the known lower treat-
ment-seeking levels amongst adolescents and young adults 
[14, 15]. Thus, studying ED behaviour patterns in popula-
tion-based samples is a useful approach to advancing our 
understanding of how these manifestations present in the 
community.

Adolescence is also a time of fluctuating levels of ED 
behaviours. A Norwegian study investigated empirically 
derived categories of ED behaviours in 623 adolescent girls 
and found that ED behaviour clusters were not stable over 
7 years [16]. A larger study on young adults identified more 
stable DE patterns in older US female college students 
[17].

This suggests that adolescence might be a particularly 
important time to capture chronicity and natural fluctua-
tions in DE, necessary to implement early intervention and 
prevention.

In a large sample of females in the United States, we 
previously identified four ED classes and found that those 
involving purging were at increased risk for binge drinking 
and drug use [18]. Using data obtained when adolescents 
were aged 13, when ED were rare, previously we empiri-
cally identified 3 DE patterns (binge eating/overeating, 
weight and shape concern and weight control behaviours 
and food restriction) among boys and girls from the Avon 
Longitudinal Study of Parents and Children-ALSPAC (the 
sample under study) [19]. Bingeing/overeating was strongly 
associated with higher functional impairment, family bur-
den, and comorbid psychopathology. Bingeing/overeating 
and weight/shape concern and weight-control behaviours 
predicted higher BMI 2 years later, whereas food restriction 
predicted lower BMI 2 years later [19]. In the current study 
we aimed to extend our investigations using latent class 
methods by deriving an empirically based classification of 
DE across three time-points in adolescence (ages 14, 16 
and 18) amongst boys and girls in a UK population-based 
cohort. We also aimed to determine transitions from each 
class to other classes across ages. Lastly, we determined the 
predictive validity of our empirical classification by inves-
tigating prospective associations between classes identified 
at 14 and 16 years of age and psychopathology (depression, 
anxiety), and problem behaviours (binge drinking, drug use 
and deliberate self-harm) approximately 2 years later.

Methods

Participants

The Avon Longitudinal Study of Parents and Children 
(ALSPAC) is a longitudinal, population-based, prospec-
tive study of women and their children [20, 21]. All preg-
nant women in the geographical area of Avon, UK, who 
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were expected to deliver between 1st April 1991 and 31st 
December 1992 were invited to take part in the study. 
All women gave informed and written consent. Children 
(n = 14,676) from 14,451 pregnancies were enrolled; at 
1 year 13,988 children were alive. At age 7 years (phase 2 
and 3) 713 additional children were enrolled in the cohort 
[20]. Amongst twin-pairs, one twin per pair was randomly 
excluded for the present analyses due to non-independence.

We included adolescents based on participation to three 
waves of data collection: at child age 14, 16, and 18 years. 
At age 14, 16 and 18 years, respectively, 10,581, 9,702 and 
9,505 adolescents were eligible for follow-up (i.e., had not 
withdrawn consent and were contactable for data collec-
tion when questionnaires were sent out) [20] and were sent 
questionnaires. Amongst these, 6,140 (58 %) 5,069 (52 %) 
and 3,228 (34 %), respectively, completed questionnaires 
on ED behaviours.

The study website contains details of all the data that 
is available through a fully searchable data dictionary: 
http://www.bris.ac.uk/alspac/researchers/data-access/
data-dictionary.

Disordered eating

Data on ED behaviours at each time-point were collected 
using questions from the Growing Up Today Study, adapted 
from the Youth Risk Behaviour Surveillance System ques-
tionnaire [22] and enquire about the previous year [23].
Questions have been validated in a sample of adolescents in 
the Growing Up Today Study [24].

Purging was assessed by asking how often in the past 
year the adolescent made him/herself sick or used laxatives 
or other medicines to lose weight or avoid gaining weight.

Binge eating was assessed using a two-part question. 
Participants were first asked about the frequency during 
the past year of eating a very large amount of food; those 
who answered yes were directed to a follow-up question 
that asked whether they felt out of control during these epi-
sodes, like they could not stop eating even if they wanted. 
Binge eating was coded if adolescents answered yes to both 
questions.

Fasting was assessed by asking how often in the past 
year the adolescent had fasted (not eaten for at least a day) 
to lose weight or avoid gaining weight.

Weight status

Weight and height were measured in clinic visits, at approx-
imately age 14 (n = 6615), 16 (n = 5888), and 17.9 years 
(n = 5100). Age and gender adjusted BMI Z-scores accord-
ing (using UK references) were derived from the Stata 
user-defined program “Z-anthro” [25, 26]. Normal weight/

underweight, overweight, and obese categories were gener-
ated using age and gender specific cut-offs, derived for the 
UK according to International Obesity Task Force criteria 
[26]. Underweight was rare in the sample, therefore we did 
not separate this category from normal weight.

Outcomes

Data on drug and alcohol use and depression were obtained 
from questionnaires at ages 16 and 18 years. Anxiety disor-
ders and deliberate self-harm were assessed with validated 
semi-structured computerised interviews at face-to-face 
assessments at ages 15.5 and 17.5 years. At age 15.5 years 
the Development and Well-Being Assessment (DAWBA) 
interview [27] was used. At age 17.5 years the Clini-
cal Interview Schedule-Revised (CIS-R) [28] was used to 
assess these outcomes.

Depression was measured using the short Moods and 
Feelings Questionnaire (sMFQ), a 13-item tool validated 
for adolescents [29, 30]. A binary variable indicating clini-
cally relevant symptoms was derived using a cut-off of 8 
[31], as previously described [12].

Drug use

Participants were asked about having used cocaine, crack, 
sedatives, opioids, inhalers, amphetamines, hallucinogens 
or other drugs in the previous year. Those reporting any 
drug use in the past year were classified as having used 
drugs.

Binge drinking

Adolescents’ drinking habits were assessed using the Alco-
hol Use Disorders Identification Test (AUDIT) [32] a short 
questionnaire to screen for problematic drinking. Binge 
drinking was defined as drinking ≥6 units of alcohol on 
one occasion at least monthly during the previous year.

Anxiety disorders

Diagnoses of anxiety disorders were obtained from the 
DAWBA [27, 33] anxiety disorders section at 15.5 years, 
and from the CIS-R [28] at 17.5 years. Participants were 
classified as having any anxiety disorders vs. none.

Deliberate self‑harm (DSH)

Defined as having self-harmed at least once in the prior 
month (from the DAWBA) [27] at 15.5 years, and having 
reported any acts of self-harm during the previous year at 
17.5 years.

http://www.bris.ac.uk/alspac/researchers/data-access/data-dictionary
http://www.bris.ac.uk/alspac/researchers/data-access/data-dictionary
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Statistical analyses

Latent class analysis

We undertook latent class analysis using a similar approach 
to that of Swanson et al. [18].

Latent class methods are used to classify response pat-
terns using symptom indicators. Subjects are then assigned 
to a particular category (class) that their observed response 
patterns to symptom indicators indicate they are most likely 
to belong to. This method allows for partially observed par-
ticipants to contribute to the model under a missing at ran-
dom assumption [34].

The latent class models were fit using Mplus version 7.1. 
The indicators included in the model were BMI (under-
weight/normal weight, overweight, obese), purging (purg-
ing at least once a week, purging at least once a month but 
less than once/week, no purging), binge eating (overeating, 
binge eating, no binge eating/overeating), and fasting (fast-
ing at least once a week, fasting at least once a month but 
less than once/week, no fasting) separately for each of the 
age levels. Consistent with previous recommendations [35], 
particular emphasis was given to the Consistent Akaike 
Information Criterion, minimum class sizes, and subject 
matter considerations to determine the optimal number of 
classes. Because DE is much less common in males than 
females, our analyses of males were very under-powered 
and should be considered as exploratory.

Transitions

To qualitatively assess changes in class membership over 
the three time points, gender-stratified pairwise cross-clas-
sifications were generated.

Predictive models

To assess the ability of the classifications to predict future 
dichotomous outcomes of interest (including binge drink-
ing, anxiety disorders, depression, deliberate self-harm, 
and drug use), we fit a series of logistic regression models, 
which predicted the odds of the outcome as a function of 
latent class and baseline value of the outcome. All models 
were adjusted for age at assessment. The results of these 
models are described by an overall test for the latent class 
as well as pairwise comparison odds ratios and 95 % con-
fidence intervals (comparing classes 2 and 3 (symptomatic 
classes) to class 1 (asymptomatic class), respectively).

Attrition

Prior reports [20] have described the missingness patterns 
of the ALSPAC study across adolescence, in particular 

non-response in ALSPAC is predicted by parental socio-
economic status (SES) and child gender [20]. Availability 
of outcome data varied by assessment time-point [4] (for a 
detailed description). Partially observed data from subjects 
was accounted for by a missing at random (MAR) assump-
tion [34]. Attrition at the later time-points was slightly 
higher in symptomatic classes; between 19.7 and 30.4 % 
of girls in symptomatic classes at age 14 or 16 years were 
missing at the following time-point, compared to 14.6–
19.8 % of girls in the asymptomatic class.

Ethical approval

Ethical approval for the study was obtained from the 
ALSPAC Ethics and Law Committee and the Local 
Research Ethics Committees, all procedures were per-
formed in accordance with the ethical standards laid 
down in the 1964 Declaration of Helsinki and its later 
amendments.

Results

Latent classes

Across genders and ages a three-class solution best fit our 
data (see Table S1). However, the three classes differed in 
terms of prevalence and probabilities of DE behaviours 
across gender and ages (see Table 1).

Girls

Amongst girls at age 14 years, Class 1 (94.1 %) identified 
an asymptomatic group, with low prevalence of engaging 
in bulimic symptoms and being overweight/obese. Class 2 
(prevalence 5.1 %) was characterised by a high percentage 
of being overweight, overeating or binge eating and engag-
ing in weekly weight control behaviours (WCB). Class 3 
(prevalence 0.6 %) resembled bulimia nervosa (BN) and 
was characterised by a relatively low probability of over-
weight/obesity and high probability of engaging in weekly 
WCB and weekly binge eating. At 16 years: Class 1 (non-
disordered, 87.0 %): with a low probability of overweight/
obesity, of overeating and binge eating, and WCB; Class 
2 (prevalence 5.8 %), characterised by a high probabil-
ity of engaging in monthly WCB and medium probability 
of engaging in binge eating; Class 3 (prevalence 7.2 %) 
resembling purging disorder (PD) and/or BN, character-
ised by a low probability of being overweight/obese and 
high probability of engaging in weekly WCB. At age 18: 
Class 1 (non-disordered, 87.8 %) with a low probability 
of overweight/obesity, of engaging in binge eating, and 
in WCB; Class 2 (monthly binge eating and WCB) with 



235Eur Child Adolesc Psychiatry (2017) 26:231–240 

1 3

Ta
bl

e 
1 

 L
at

en
t C

la
ss

 M
od

el
s 

at
 th

re
e 

w
av

es
 o

f 
da

ta
 c

ol
le

ct
io

n:
 p

ro
po

rt
io

ns
 o

f 
gi

rl
s 

en
do

rs
in

g 
ea

ch
 in

di
ca

to
r 

ac
ro

ss
 c

la
ss

es

In
di

ca
to

rs
D

is
or

de
re

d 
ea

tin
g 

cl
as

se
s

A
ge

 1
4 

(n
 =

 3
,6

66
)

A
ge

 1
6 

(n
 =

 3
,3

50
)

A
ge

 1
8 

(n
 =

 3
,0

25
)

N
on

- 
di

so
rd

er
ed

 
(n

 =
 3

45
2,

 
94

.1
 %

)

O
ve

rw
ei

gh
t 

an
d 

ov
er

ea
tin

g 
(n

 =
 1

91
, 5

.1
 %

)

W
ee

kl
y 

W
C

B
 

an
d 

bi
ng

e 
ea

tin
g 

(n
 =

 2
3,

 0
.6

 %
)

N
on

-d
is

or
de

re
d 

(n
 =

 2
91

5,
 

87
.0

 %
)

M
on

th
ly

 W
C

B
 

(n
 =

 1
93

, 5
.8

 %
)

W
ee

kl
y 

W
C

B
 

(n
 =

 2
42

, 7
.2

 %
)

N
on

-d
is

or
de

re
d 

(n
 =

 2
65

5,
 

87
.8

 %
)

M
on

th
ly

 W
C

B
 

(n
 =

 2
75

, 9
.1

 %
)

W
ee

kl
y 

W
C

B
 

(n
 =

 9
5,

 3
.1

 %
)

W
ei

gh
t

 O
ve

rw
ei

gh
t 

(%
)

12
.6

69
.7

25
.0

7.
5

10
.9

5.
0

9.
1

17
.1

10
.5

 O
be

se
2.

8 
%

18
.8

 %
0

1.
4 

%
6.

2 
%

0
6.

2 
%

8.
0 

%
3.

1 
%

B
in

ge
 e

at
in

g

 O
ve

re
at

in
g 

(%
)

9.
8

47
.6

0
11

.9
14

.5
18

.6
17

.4
13

.8
20

.0

 B
in

ge
 m

on
th

ly
1.

2 
%

7.
9 

%
0

3.
4 

%
17

.6
 %

8.
7 

%
3.

4 
%

42
.2

 %
10

.5
 %

 B
in

ge
 w

ee
kl

y 
(%

)
0.

4
12

.2
40

.9
1.

8
4.

7
15

.3
1.

8
28

.0
18

.9

Fa
st

in
g

 M
on

th
ly

0.
6 

%
17

.2
 %

30
.4

 %
0.

7 
%

38
.9

 %
11

.1
 %

0.
5 

%
25

.1
 %

0

 W
ee

kl
y

0.
6 

%
29

.3
 %

69
.6

 %
0

0.
5 

%
64

.0
 %

0
0

10
0 

%

Pu
rg

in
g

 M
on

th
ly

0.
1 

%
0

19
.0

 %
0

61
.6

 %
6.

2 
%

2.
9 

%
6.

9 
%

5.
3 

%

 W
ee

kl
y

0
7.

8 
%

47
.6

 %
0

6.
7 

%
59

.5
 %

0
16

.3
 %

32
.6

 %



236 Eur Child Adolesc Psychiatry (2017) 26:231–240

1 3

high prevalence of engaging in monthly binge eating and 
WCB; Class 3 (weekly WCB, 3.1 %): characterised by low 
percentages of being overweight/obese (13.6 %) and high 
probability of weekly WCB.

Boys

Due to low prevalence of DE among males, we had small 
numbers in symptomatic classes amongst boys. At age 
14, more than 99 % of the sample was classified as being 
in the asymptomatic class (class 1) (99.6 %). There were 
fewer than 10 boys in either of the two symptomatic 
classes that we identified [Monthly WCB and binge eat-
ing (n = 7, 0.2 %); Weekly WCB and binge eating (n = 6, 
0.2 %)], which is smaller than the minimum necessary to 
draw meaningful inferences. At age 16, Class 1 (non-dis-
ordered, 96.5 %) was characterised by a low prevalence of 
engaging in DE behaviours and low prevalence of over-
weight/obesity. Class 2, with 79 boys (3.11 %), was char-
acterised by a high prevalence of obesity (77.2 %). Class 3 
was small, with only 9 boys (0.4 %) and it was character-
ised by a large proportion of subjects engaging in weekly 
WCB (weekly fasting: 77.8 %; weekly purging: 33.3 %). 
At age 18, Class 1 (non-disordered, 99.6 %) was character-
ised by low prevalence of overweight/obese (10.8 %) and 
DE behaviours (binge eating monthly and weekly: 1.8 %; 
no fasting; purging: 0.3 %); Class 2 (n = 6, 0.3 %) albeit 
smaller in size was comparable to the monthly WCB class 
at age 14 (monthly binge eating: 33.3 %; monthly fasting: 
66.7 %; monthly purging: 83.3 %); Class 3 (n = 2, 0.1 %) 

characterised by high prevalence of weekly weight control 
behaviours (weekly fasting: 50 %; weekly purging: 100 %).

Longitudinal transition

Amongst girls with data on at least two time-points, about 
11 % who belonged to the non-disordered class (i.e., had 
low probability of reporting ED symptoms) were sympto-
matic at age 16 and/or 18 years (i.e. belonged to sympto-
matic classes). Between 27.3 and 56.3 % of girls in the two 
symptomatic classes at age 14 remained in a symptomatic 
class at age 16; by age 18 a slightly smaller, but compara-
ble, percentage of girls who were in a symptomatic class at 
14 years remained in a symptomatic class (21.8 %–41.7 %) 
(see Table 2). The percentage of girls who were in a symp-
tomatic class (i.e., had a high probability of endorsing ED 
symptoms) at age 16 years who transitioned to the asymp-
tomatic class by age 18 (was slightly higher compared to 
the previous time-point (Table 2); between 25.8 and 34.2 % 
of girls remained in one of the symptomatic classes by age 
18 years.

Given the sparsity of boys in symptomatic classes we 
were unable to investigate transitions amongst boys.

Adverse outcomes

The odds of adverse psychopathology and behavioural 
outcomes varied by symptomatic class type in early ado-
lescence (Table 3). Girls in the ‘overweight and overeat-
ing’ class had higher odds of anxiety disorders and of any 

Table 2  Proportions of 
adolescent girls transitioning 
DE class membership from 
14 years to 16 and 18 years 
(row percentages)

a n < 5

Age 14 Age 16 (n = 3115)

Non-disordered Monthly WCB Weekly WCB

Non-disordered 2601 (88.2 %) 159 (5.4 %) 189 (6.4 %)

Overweight and overeating 109 (72.7 %) 18 (0.3 %) 23 (15.3 %)

Weekly WCB and binge eating 7 (43.7 %) (12.6 %)a 7 (43.7 %)

Age 14 Age 18 (n = 2812)

Non-disordered Monthly WCB Weekly WCB

Non-disordered 2371 (88.9 %) 223 (8.4 %) 73 (2.7 %)

Overweight and overeating 104 (78.2 %) 20 (15.0 %) 9 (6.8 %)

Weekly WCB and binge eating 7 (58.3 %) (25.0 %)a (16.7 %)a

Age 16 Age 18 (n = 2718)

Non-disordered Monthly WCB  
and binge eating

Weekly WCB

Non-disordered 2111 (88.8 %) 223 (9.4 %) 42(1.8 %)

Monthly WCB 115 (74.2 %) 29 (18.7 %) 11 (7.1 %)

Weekly WCB 123 (65.8 %) 36 (19.2 %) 28 (15.0 %)
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drug use 1.5/2 years later [respectively. OR = 3.26 (95 % 
CI 1.10–7.87), OR = 2.00 (1.03–3.60)] compared to girls 
in the non-disordered class. Belonging to the most sympto-
matic DE class at age 14 was prospectively associated with 
all adverse outcomes except DSH at 15.5/16 years of age. 
Due to the low prevalence of this class, our estimates were 
imprecise as highlighted by the wide 95 % CI (Table 3).

Girls who belonged to the monthly WCB class at 
16 years of age had higher odds of having an anxiety disor-
der, reporting any drug use, engaging in binge drinking and 
reporting any episode of DSH at age 17.5/18 compared to 
girls in the non-disordered class (Table 3).

Similarly to the earlier time-point, girls who engaged 
in frequent (weekly) WCB at age 16 had higher odds of 
having an anxiety disorder, depression, engaging in fre-
quent binge drinking and DSH at the following wave (see 
Table 3).

Amongst boys, we were unable to run predictive mod-
els due to small numbers of boys in symptomatic classes. 
We were unable to investigate adverse outcomes of age 14 
DE classes in boys, due to empty cells. Boys in the ‘fre-
quent WCB’ class in mid-adolescence (16 years) were 
more likely to have depression (77.8 % vs 13.7 %, Fisher’s 
exact = 10.40, p = 0.01), engage in any drug use (22.2 % 
vs 4.98 %, Fisher’s exact = 6.59, p = 0.03) and report any 
DSH (22.2 vs 4.7 %, Fisher’s exact = 8.9, p = 0.02) at 
18 years of age.

Discussion

Amongst adolescent boys and girls from a well-character-
ised community-based cohort (ALSPAC), we identified a 
large asymptomatic class and two symptomatic DE classes, 
which differed in prevalence and characteristics across 
ages. Amongst girls, symptomatic classes were uncommon 
at 14 years. Fewer than 5 % of 14 year old girls were classi-
fied as being in the class characterised by being overweight 
and overeating; less than 1 % were in the class character-
ised by weekly binge eating and weekly WCB (BN-like). 
At 16 years the size of both symptomatic classes increased. 
One of the symptomatic classes was characterised by 
monthly binge eating and WCB, thus resembling OSFED 
(sub-threshold BN or BED). The other symptomatic class 
was more mixed, but predominantly characterised by purg-
ing behaviour, thus broadly resembling OSFED PD. By age 
18 years the latter (BN/PD-like) class was less common, 
however a symptomatic mixed class of girls engaging in 
monthly WCB and binge eating (> monthly) became more 
prevalent (9.1 %).

In relation to transitions, the majority of girls who 
were highly symptomatic (BN-like class) at age 14 either 
remained highly symptomatic (BN/PD-like class) or 
transitioned to the OSFED (sub-threshold BN or BED) 
class by 16 years. Between age 16 and 18, about 20 % of 
girls remained in the same class. Similarly to the earlier 

Table 3  Multivariable analyses predicting adverse outcomes in ALSPAC girls, odds ratios (95 % CI)

Adjusted for age at assessment and occurrence of each outcome at the previous wave, bold indicates p < 0.05
a Outcomes assessed between age 15.5 and 16 years
b Outcomes assessed between age 17.5 and 18 years. The prevalence of each outcome at each timepoint is given in brackets

Early adolescence (aged 
14 years)

Outcome at later wave of assessmenta

Anxiety disorder (3.3 %) Depression (28.3 %) Drug use (7.2 %) Binge drinking (12.7 %) DSH (0.7 %)

Available sample size N = 1788 N = 2188 N = 2162 N = 1974 N = 2128

Non-disordered Ref. Ref. Ref. Ref. –

Overweight and overeating 3.26 (1.10–7.87) 1.37 (0.89–2.11) 2.00 (1.03–3.60) 1.14 (0.57–2.07) 0.87 (0.56–3.39)

p = 0.02 p = 0.14 p = 0.028 p = 0.69 p = 0.89

Weekly WCB & binge eating 18.46 (2.50–93.65) 8.59 (1.52–161.80) 17.6 (4.60–71.9) 5.86 (1.35–25.47) 1.83 (0.04–4.24)

p = 0.0009 p = 0.046 p = 0.00002 p = 0.01 p = 0.99

Mid-adolescence (aged 
16 years)

Outcome at later wave of assessmentb

Anxiety disorder (6.2 %) Depression (34.4 %) Drug use (8.4 %) Binge drinking (54.9 %) DSH (16.1 %)

Available sample size N = 1,772 N = 1,829 N = 1,397 N = 1,583 N = 1,542

Non-disordered Ref. Ref. Ref. Ref. Ref.

Monthly WCB 2.43 (1.43–3.97) 1.52 (0.99–2.33) 2.52 (1.20–4.93) 2.17 (1.38–3.50) 3.34 (2.78–5.92)

p = 0.0006 p = 0.056 p = 0.01 p = 0.001 p = 8.6 × 10−13

Weekly WCB 2.94 (1.84–4.58) 1.64 (1.11–2.43) 1.79 (0.87–3.46) 1.52 (1.02–2.32) 4.06 (2.27–4.91)

p = 3.7 × 10−6 p = 0.013 p = 0.09 p = 0.04 p = 3.8 × 10−10
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time-point, transition to the asymptomatic class by age 18 
was less common (65.8 vs 72.4 %) for girls in the highly 
symptomatic class at 16 years.

Belonging to the highly symptomatic (BN-like) class 
at 14 years was strongly predictive of adverse outcomes 
(anxiety disorders, depression, drug use and binge drink-
ing) 2 years later, despite wide confidence intervals likely 
due to small numbers, which resulted in low power to 
detect differences. Belonging to the BN/PD-like class at 
16 years was also associated with later adverse outcomes 
(anxiety disorders, depression, binge drinking and deliber-
ate self-harm). Both symptomatic classes at age 16 were 
prospectively associated with adverse outcomes 2 years 
later, suggesting that higher (weekly) vs. lower (monthly) 
frequency of ED behaviours might not necessarily index 
worse outcomes.

Despite our large sample, analyses on boys were under-
powered, due to low numbers of symptomatic individu-
als. Therefor,e we performed exploratory analyses that 
should not be overinterpreted. Amongst boys, symptomatic 
classes had very low prevalence, and across all three ages 
a stable class characterised by frequent WCB was evident. 
Belonging to this class at 16 years was associated with later 
depression, drug use and DSH.

Similar to our previous study [18] and others [16] this 
study highlights that a sizeable percentage of girls in the 
community across early, mid and late adolescence can be 
grouped into categories defined by frequent ED symp-
toms. Classes identified in this study were not fully con-
sistent with DSM-5 categories; although an uncommon 
BN-like class was evident at 14 years, at later time-points 
this highly symptomatic class seemed to represent youth 
with frequent compensatory behaviours (independent of 
frequent binge eating). This might suggest that individuals 
with BN and purging type disorders in the community are 
similar in characteristics; else, due to our sample size rare 
disorder-specific classes might have been ‘forced’ into one 
larger class.

Consistent with findings from Kansi et al. [16] we found 
that classes were not stable over the 4 years under study, 
in particular both studies highlight a transitory increase in 
prevalence of bulimic symptomatology classes around mid-
adolescence (16 years). In our sample ~50 % of these girls 
transitioned to an asymptomatic class by age 18, suggest-
ing remission (whether natural or treatment-driven is not 
possible to detail in our sample), or a temporary decrease in 
symptomatology.

Consistent with our previous findings [18] and other 
studies [36, 37] high levels of symptoms both in early- and 
mid-adolescence were prospectively associated with higher 
odds of psychopathology and behavioural outcomes. Due 
to the low prevalence of the BN-like class at age 14 and 
low precision of our estimate we cannot discern whether 

the odds of adverse outcomes differed across ages. How-
ever, similar to our previous studies [2, 4, 18] frequency of 
DE behaviours did not seemingly differentiate prognosis in 
terms of the outcomes under study.

These findings should be considered in the context of 
strengths and limitations. We relied on a relatively large 
sample of youth that have been well characterised over the 
years. We were able to use data collected at three specific 
time-points in adolescence covering a span of about 4 years. 
Due to the nature of ALSPAC, i.e., a birth cohort, the nar-
row age range at each assessment ensures good homoge-
neity at each time-point. Another strength is that many of 
the outcomes under study, as well as some of the indicators 
(e.g., BMI), were obtained from interviews or face-to-face 
assessments rather than questionnaires. Important limita-
tions to highlight, however, relate to attrition, which was 
relatively high at age 18, and was higher amongst girls 
who were assigned to symptomatic classes vs. those in the 
asymptomatic class at 14 years of age; low power to inves-
tigate boys, due to low endorsement of ED symptoms under 
study. This might be due to the questions included as indi-
cators, maybe geared towards female-specific ED behav-
iours and cognitions [38, 39]. Indicators used were based on 
questions derived from the Youth Risk Behaviour Surveil-
lance System questionnaire [22], therefore symptoms were 
self-reported and fewer behaviours consistent with anorexia 
nervosa were present in the questionnaire, therefore limit-
ing our ability to investigate anorexia-type behaviours. Data 
on pubertal status or menstrual abnormalities (for girls) 
concurrent to outcome assessment were not available to the 
authors. Although ALSPAC is representative of the area of 
south-west England the sample is drawn from, generaliz-
ability to the whole of the UK might be limited by relatively 
low representation of ethnic minorities.

Conclusions

Our findings indicate that in a community sample of UK 
adolescents groups of girls that engage in DE symptoms 
can be identified across ages. These girls are not only likely 
to have persistent symptoms, but they are also more likely 
to present higher levels of psychopathology and worse 
behavioural outcomes at later ages compared to their peers. 
Although diagnostic classification has been revised to relax 
thresholds, our study suggests that a group of girls who 
engage in ED behaviours at lower frequency than speci-
fied by DSM-5 criteria (and likely ICD-11) have negative 
outcomes. These girls may be unlikely to seek treatment, 
or be recognised as having DE, and therefore might not be 
identified as benefitting from early intervention in a clinical 
setting. Public health interventions would therefore be very 
relevant for this group.
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There was some evidence of DE classes instability in 
mid-adolescence, with a decrease in prevalence of symp-
tomatic classes by age 18, suggesting ED symptoms might 
remit or improve in late adolescence. These findings need 
further investigation to understand potential protective fac-
tors for persistence of symptoms. Lastly although we were 
only able to explore empirically derived classification in 
boys, this study offers some preliminary findings on a small 
group of boys who engage in WCB and might be at risk for 
later adverse outcomes.
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