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Abstract

BACKGROUND
Grouping eating disorders (ED) patients into subtypes could help improve the
establishment of more effective diagnostic and treatment strategies.

AIM

To identify clinically meaningful subgroups among subjects with ED using
multiple correspondence analysis (MCA).

METHODS

A prospective cohort study was conducted of all outpatients diagnosed for an ED
at an Eating Disorders Outpatient Clinic to characterize groups of patients with
ED into subtypes according to sociodemographic and psychosocial impairment
data, and to validate the results using several illustrative variables. In all, 176
(72.13%) patients completed five questionnaires (clinical impairment assessment,
eating attitudes test-12, ED-short form health-related quality of life, metacog-
nitions questionnaire, Penn State Worry Questionnaire) and sociodemographic
data. ED patient groups were defined using MCA and cluster analysis. Results
were validated using key outcomes of subtypes of ED.

RESULTS

Four ED subgroups were identified based on the sociodemographic and
psychosocial impairment data.

CONCLUSION
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ED patients were differentiated into well-defined outcome groups according to
specific clusters of compensating behaviours.

Key Words: Multiple correspondence analysis; Eating disorders; Compensating behaviour;
Observational descriptive study
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Core Tip: This is the first study to apply multiple correspondence analysis to eating
disorders (ED) diagnostic data and to use cluster analysis (CA) in such detail to search
for ED patient groups in this area. Multiple correspondence analysis and CA made it
possible to identify different typologies of patients with specific features. Grouping ED
patients into subtypes could help improve the establishment of more effective strategies
of diagnosis and treatment, and improve patient care and prognosis in clinical practice.
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INTRODUCTION

Eating disorders (ED) are serious psychiatric conditions; clinical presentations of
persons with ED[1,2] vary substantially and they may be associated with many factors,
e.., sociodemographic as gender[3] or clinical as personality profiles[4]. The
Diagnostic and Statistical Manual of Mental Disorders (DSM)-5[5] aims to better
capture the presentations of ED symptoms observed by modifying previous ED
diagnostic criteria. However, as Turner et al[6] have, noted some researchers remain
concerned, that these adjustments will fail adequately to address the substantial
heterogeneity in clinical presentations amongst patients with ED[1]. It is important to
research subtypes of ED, since otherwise the field might merely end up ‘studying what
it defines’ (or failing to study anything it does not define)[7]. Thus, removing any
reference to non-purging compensatory behaviors would reinforce the impression-
(created by subtyping) that bulimic-type ED characterized by purging behaviors is
more severe than that involving non-purging behaviors when there is actually little
empirical evidence to support this view[7,8]. Insofar as distinct subgroups of ED
patients can be reliably identified, it is possible that these groupings might be used to
inform assessment, treatment and future diagnostic nosologies[9]. Multiple corres-
pondence analysis (MCA) is an exploratory technique that offers descriptive patterns
based on the categories of the original active variables[10,11]. It transforms the
information on the categorical active variables into continuous factors. The relative
positions of the categories given by the MCA factors are used to perform the cluster
analysis (CA) which classifies information into relatively homogenous groups. By
combining MCA and CA it might be possible to arrive at a classification of the subjects
suggested by the data, rather than defined a priori, where subjects in each group are
similar to one another but dissimilar to those of other groups[10,12].

Grouping ED patients into subtypes could help improve the establishment of more
effective strategies of diagnosis and treatment, and improve patient care and prognosis
in clinical practice. The aim of this study was to identify ED patient subtypes. To this
end, MCA and CA statistical techniques were combined to analyze clinical data
obtained in a prospective cohort study of ED patients treated in an ED Outpatient
Clinic. The subtypes were then validated by estimating their relationships to key
outcomes such as health-related quality of life (HRQoL), psychosocial impairment due
to ED, worry and metacognitions, eating problems, and sociodemographic variables.
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MATERIALS AND METHODS

Participants

A prospective cohort study was conducted of all patients diagnosed with and treated
for an ED at the Eating Disorders Outpatient Clinic The clinic forms part of the
psychiatric services at the hospital, which serves a population of 300000. It is part of
the Basque Health Care Service, which provides unlimited free care to nearly 100% of
the population. Outpatients recruited between January 2010 and January 2011 were
considered eligible for the study if they had received a diagnosis of anorexia nervosa
(AN), bulimia nervosa (BN), or an ED not otherwise specified (EDNOS) by a psychi-
atrist, on the basis of the criteria listed in the Diagnostic and Statistical Manual of
Mental Disorders, 4* edition text revision[5]. Patients were required to provide written
informed consent before participating. They were excluded if they had a malignant,
severe organic disease were unable to complete the questionnaires because of langua-
gedifficulties, or had not given their written informed consent to participate in the
study.

The study received approval from the institutional review board of the Hospital.

Measures
ED patients gave their sociodemographic data, including age, gender, marital status,
education, employment status, and living situation.

The clinical impairment assessment (CIA v.3.0)[13,14] is a 16-item self-report
instrument specifically designed to assess psychosocial impairment secondary to
features of an ED. A higher score indicates greater impairment. The CIA report of
psychometric properties indicated that the measure was both adequate and valid[13,
15].

Eating pathologies were measured using the eating attitudes test-12 (EAT-12)[16].
This is a 12-item instrument, which uses a 4-point scale, with scores from 0 (never) to 3
(always). Higher scores indicate more disordered eating. Its validity as a measure of
disordered eating has been backed by previous studies[17,18].

The quality of life of ED patients was evaluated using the health-related quality of
life in ED-short form)[19] ,a 20-item questionnaire divided into two domains: social
maladjustment and mental health and functionality. The lower the quality of life, the
higher the score[15,20].

The metacognitions questionnaire (MCQ-30)[21] is a brief multidimensional
measure of a range of metacognitive processes and metacognitive beliefs related to
worry and cognition relevant to vulnerability to and maintenance of emotional
disorders. Higher scores reflect a more dysfunctional metacognitive belief. The
subscales have good psychometric properties[21,22].

The Penn State Worry Questionnaire (PSWQ-R) is a 16-item self-report measure of
trait worry that is widely used to measure pathological worry[23]. A Spanish version
reduced to 11 items was used[24]. Higher scores indicate greater levels of pathological
worry. The PSWQ-R has been shown to have good psychometric properties[25,26].

Procedure

Data gathering began in 2010. Psychiatrists who collaborated in the study informed
their patients of the aims of the study and recorded sociodemographic information.
Patients agreeing participate were mailed questionnaires and an informed consent
form ,which they were asked to mail back using an enclosed, pre- franked envelope.
Two reminders were mailed out at 15-d intervals to patients who failed to reply to the
first mailing.

Statistical analysis

Various multivariate techniques are used in order to synthesize the information
contained in a large set of explanatory variables into a few components, also called
factors. One of them is the technique selected for this analysis, MCA, which is
designed for categorical explanatory variables, while others, as principal component
analysis, are designed for continuous variables. Based on the categories of the original
variables, MCA provides descriptive patterns by factors. In the continuous factors,
therefore, each category of variables is represented by a numerical value and a
positive/negative sign, used for interpretation. Graphical displays of these factors are
very useful in interpretation, as the association between the categories is indicated by
their relative position on the graph. The closer the categories are to one another, the
stronger the association. Variables included in the analysis are known as active
variables, whilst those not included in the analysis but used to verify the relationship
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with active variables are termed illustrative variables or outcomes[10]. A descriptive
analysis was made of sociodemographic and psychosocial impairment data, using
frequencies and percentages. Means and standard deviations were also used as
additional information for questionnaires of psychosocial impairment. The active
variables in the MCA were gender, age (13-25, 26-35, 35-63), marital status [single,
spouse/partner, divorced/widow(er)], education completed (primary, secondary,
higher), employment status (employed, unemployed, student, disabled, unpaid
work/housewife), living situation (living alone, with partner/children, friends,
parents/siblings), MCQ-30 questionnaire (< 57, 58-75, > 75), CIA questionnaire (< 16, >
16), EAT-12 questionnaire (< 8, 2 8), HeRQoLED-SocM (< 50, > 50), HeRQoLED-MHF
(£ 50, > 50) and PSWQ-R (< 28, > 28). Type (AN, BN and EDNOS) and subtype
(restrictive, purgative and binge) of ED patients were used as illustrative variables.

For classification purposes, CA organizes information into relatively homogeneous
groups based on their values in a range of variables — in this case, based on the
factors derived from the MCA. In other words, the objective of the CA is to assign
individuals into different groups, in the way that individuals from the same group are
similar to each other, but dissimilar from individuals of other groups. The number of
groups derived from the CA is selected using the minimum inertia lost method[27].

The association between the active variables and the groups derived from the CA
was evaluated using the chi-square test (or Fisher’s exact test when expected
frequencies were less than 5). The non-parametric Kruskal-Wallis test was used for the
scores of the psychosocial impairment questionnaires. In addition, the relationship of
outcomes or illustrative variables was evaluated according to the groups obtained
from the CA. In order to see the stability of the groups obtained and since we had all
the active variables measured at 12 mo of follow up too, the same analysis was
replicated with the variables at 12 mo of follow up. Statistical analyses were carried
out with R v3.0.2 and SAS 9.4 software (copyright, SAS Institute Inc.). “SAS” and the
names of all other SAS Institute Inc. products and services are registered trademarks
or trademarks of SAS Institute Inc., Cary, NC, United States.

The study was approved by the Ethics Committee of the Galdakao-Usansolo
Hospital. Written consent for participation was obtained. ClinicalTrials.gov Identifier:
NCT02483117. All methods were used in accordance with the relevant guidelines and
regulations.

RESULTS

A total of 244 patients with ED were invited to take part in the study. Of these, 176
filled out the questionnaires. Early dropouts were largely due to patients failing to
consent to participation. The mean of the CIA questionnaire was 19.5 (SD 13.6), which
indicates a high level of impairment due to ED.

Results from the MCA showed that 74% of data variability could be explained by
two factors, the first primarily associated with the HRQoL and the second with socio-
demographic data. Figure 1 shows the map created by the first and second factors. The
first factor is represented on the horizontal axis and the second on the vertical axis.
Variables that were well-represented in the first factor were: the questionnaires related
to psychosocial impairment; eating problems; HRQoL; worry; and metacognitions.
Categories located in the positive part (right) of the map included lower values at CIA,
EAT-12, HeRQoLED-s, MCQ-30, PSWQ. In contrast, higher values of the question-
naires were in the negative part (left). This axis was defined as “Psychosocial
impairment: from high to low”.Moreover, the relative position of the illustrative
variables on the graph indicates that some subtypes of diagnosis according to
compensatory behaviour as well as some subtypes of diagnosis related to DSM-IV-TR
classification were well represented by this factor. Indeed, restrictive behaviour (AN,
EDNOS) was located in the right side of the axis, whereas purgative behaviour (BN,
EDNOS) stood on the left of the axis. The variables that were well-represented in the
second factor were socio-demographic variables. Categories such as being male,
having a spouse, having secondary studies, being a housewife and living with a
partner/children were related to the positive part (top). In contrast, the categories of
being single, having higher studies, being a student and living with friends or parents
or/and a sibling, were related to the negative part of the axis (bottom). This axis was
therefore interpreted as “socio-demographic data”. As in the other axis, some
categories of the illustrative variables were well-represented by this axis. Purgative
AN was located in the negative part, while binge behaviour (only in patients with
EDNOS diagnosis) was located in the positive part.
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Figure 1 Graphical displays of the two factors/components derived from the multiple correspondence analysis. Active variables (sociodemographic variables). Age (< 25, 26-35, > 35); Marital status (single, spouse/partner,
divorced/widow(er); Educational level (primary education, secondary education, higher education); Employment status (employed, unemployed, student, disabled, non-paid work/housewife); Living situation (alone, partner/children, friends,
parents/siblings). Active variables (questionnaires). Metacognitions questionnaire, (0: < 57, 1: 58-75, 2: > 75). Clinical impairment assessment, (0: < 16, 1: = 16); Eating attitudes test, (0: <8, 1: = 8). Health-related quality of life in eating disorder-short
form, [social maladjustment domain, (0: < 50, 1: > 50); Mental health and functionality domain, (0: < 50, 1: > 50); Penn state worry questionnaire (0: < 28, 1: > 28). Red triangles represent the categories of the active variables. White triangles represent the
categories of the illustrative or outcome variables. TP1: B EDNOS: Type of patient 1: Binge-eating disorder not-otherwise specified; TP1: P EDNOS: Type of patient 1: Purgative- eating disorder not-otherwise specified; TP1: R EDNOS: Type of patient 1:
Restrictive- eating disorder not-otherwise specified; TP1: P BN: Type of patient 1: Purging-bulimia nervosa; TP1: P AN: Type of patient 1: Purging-anorexia nervosa, TP1: R AN: Type of patient 1: restrictive-anorexia nervosa; TP2: R: Type of patient 2:
restrictive; TP2: P: Type of patient 2: Purgative; TP2: B: Type of patient 2: binge; G: Gender; F: Female; M: Male; MS: Marital status; EL: Educational level; ES: Employment status; LS: Living situation; MCQ: Metacognitions questionnaire; CIA: Clinical
impairment assessment; EAT: Eating attitudes test; HeRQoLED-s: Health-related quality of life in eating disorder-short form; SocM: Social maladjustment domain; MHF: Mental health and functionality domain; PSWQ: Penn State Worry Questionnaire.
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Following application of CA to the factors derived from the MCA, four ED patient
types were identified (Figure 2) and labelled from A to D. Types A and C were
patients with high psychosocial impairment, while types B and D were patients with

379 July 19,2021 | Volume1l | Issue7 |



Martin ] et al. Subtypes of patients with eating disorders

1

parent/sibling
92.86% CIA 216
97.62% EAT-12 >8

71.43% Purgative

Socio-

“—— demographic —>

data

High Low
¢ Psychosocial impairment >
1 Socio- 2
<¢——— demographic =
data
2

partner/children parent/sibling partner/children
82.98% CIA > 16 65.71 % CIA < 16 80.77% CIA < 16
93.62% EAT-12 > 8 57.14% EAT-12 < 8 87.85% EAT-12 < 8

53.85% Purgative
70.21% Purgative 65.71% Restrictive 30.77% Restrictive

15.38% Binge
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identified groups. "Having < 35 years, being single, having higher studies, being a student and living with friends or parents or/and a sibling; 2Having > 35 years, being
male, having a spouse, having secondary studies, being a housewife and living with partner/children.CIA: Clinical impairment assessment; EAT: Eating attitudes test.
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low psychosocial impairment. However, types A and C, and B and D, differed in their
socio-demographic characteristics. Figure 3 shows the two-dimensional distribution
resulting from graphing the first and second factors. Types were represented by
colours and the relative positions of the two illustrative variables were projected on
the graph.

Tables 1 and 2 summarize the variables collected for all ED patients across the four
ED subtypes. Statistically significant differences between subtypes were observed in
all socio-demographic and psychosocial impairment variables, except for gender.
Table 2 shows the associations between the subtypes and the illustrative variables and
subtypes. Among patients in subtypes A (n = 42) and C (n = 47), 71.43% and 70.21%
respectively had purgative behaviours. Subtype D included 35 patients, of whom
65.71% had restrictive behaviours. Among the 52 patients in subtype B, 58.85% had
purgative behaviours, 30.77% had restrictive behaviours, and 15.38% had binge
behaviours. The distribution of patients across the subtypes was significantly
associated with the illustrative variable (P < 0.0001). In order to see the stability of the
groups obtained in another way, results at 12 mo of follow-up showed that factors
created by the MCA with the 12 mo follow-up data were the same as in the baseline
(see material online, Supplementary Tables 1 and 2, Supplementary Figure 1). So, the
characteristics that define the groups derived from the CA (A, B, C, D) are stable.
Table 3 shows the differences in quality of life among the three groups defined in the
literature (AN, BN and EDNOS).

DISCUSSION

The purpose of this study was to identify clinically meaningful subgroups among
subjects with ED using multiple correspondence analyses. MCA is a well-established
statistical technique that is suitable for suggesting possible diagnostic categories, as
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Table 1 Distribution of the active variables related to the patients with eating disorders: Sociodemographic and health-related quality of

life variables

n (%) Type of patient R

A B c D

Active variables 176 42 (23.86) 52 (29.55) 47 (26.70) 35 (19.89)
Sociodemographic variables
Gender (Female) 166 (94.32) 42 (100) 47 (90.38) 44 (93.62) 33 (94.29) 0.25
Age <0.0001
<25 42 (23.86) 9 (21.43) 0(0) 0 (0) 33 (94.29)
26-35 62 (35.23) 22 (52.38) 25 (48.08) 13 (27.66) 2 (5.71)
>35 72 (40.91) 11 (26.19) 27 (51.92) 34 (72.34) 0 (0)
Marital status <0.0001
Single 102 (57.95) 36 (85.71) 26 (50.00) 6 (12.77) 34 (97.14)
Spouse/partner 64 (36.36) 5 (11.90) 25 (48.08) 33 (70.21) 1 (2.86)
Divorced/Widow(er) 10 (5.68) 1(2.38) 1(1.92) 8 (17.02) 0(0)
Educational level 0.007
Primary education 36 (20.45) 7 (16.67) 12 (23.08) 10 (21.28) 7 (20.00)
Secondary education 56 (31.82) 7 (16.67) 17 (32.69) 24 (51.06) 8 (22.86)
Higher education 84 (47.73) 28 (66.67) 23 (44.23) 13 (27.66) 20 (57.14)
Employment status <0.0001
Employed 72 (40.91) 20 (47.62) 33 (63.46) 17 (36.17) 2 (5.71)
Unemployed 25 (14.20) 11 (26.19) 8 (15.38) 6 (12.77) 0(0)
Student 41 (23.30) 6 (14.29) 2 (3.85) 0 (0) 33 (94.29)
Disabled 18 (10.23) 4(9.52) 2(3.85) 12 (25.53) 0(0)
Non-paid work/housewife 20 (11.36) 1(2.38) 7 (13.46) 12 (25.53) 0 (0)
Living situation <0.0001
Alone 13 (7.39) 4(9.52) 5 (9.62) 3 (6.38) 1 (2.86)
Partner/ children 82 (46.59) 8 (19.05) 33 (63.46) 40 (85.11) 1 (2.86)
Friends 14 (7.95) 8 (19.05) 1(1.92) 3 (6.38) 2 (5.71)
Parents/siblings 67 (38.07) 22 (52.38) 13 (25.00) 1(2.13) 31 (88.57)
Health-related quality of life variables
MCQ-30 <0.0001
<57 59 (33.52) 4(9.52) 30 (57.69) 7 (14.89) 18 (51.43)
58-75 58 (32.95) 23 (54.76) 11 (21.15) 10 (21.28) 14 (40.00)
>75 59 (33.52) 15 (35.71) 11 (21.15) 30 (63.83) 3 (8.57)
MCQ-30' 67.0 (18.5) 72.2 (12.4)BP 57.6 (18.6)A¢ 78.4 (18.4)5P 58.6 (12.8)A€ <0.0001
CIA (2 16) 100 (56.82) 39 (92.86) 10 (19.23) 39 (82.98) 12 (34.29) <0.0001
CIA! 19.5 (13.6) 30.7 (9.6)8P 9.2 (8.0)A¢ 26.0 (12.8)BP 12.2 (9.2)A¢ <0.0001
EAT-12 (2 8) 111 (63.07) 41 (97.62) 11 (21.15) 44 (93.62) 15 (42.86) <0.0001
EAT-12! 10.7 (7.5) 16.4 (5.9)5P 49 (4.6)A€ 14.1 (6.2)%P 7.6 (6.2)A¢ <0.0001
HeRQoLED-s
SocM (> 50) 84 (47.73) 35 (83.33) 4 (7.69) 35 (74.47) 10 (28.57) <0.0001
SocM' 48.1 (24.0) 63.9 (16.4)P 29.0 (15.8)A¢ 63.1 (19.4)5P 36.6 (20.6)A¢ <0.0001
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MHE (> 50)
MHF!
PSWQ-R (> 28)

PSWQ-R'

61 (34.66) 28 (66.67) 2 (3.85) 25 (53.19) 6 (17.14) <0.0001
43.5 (21.7) 56.8 (17.8)5P 29.0 (15.2)A€ 56.9 (17.8)5P 30.4 (17.0)A€ <0.0001
110 (62.50) 38 (90.48) 18 (34.62) 39 (82.98) 15 (42.86) <0.0001
29.7 (8.3) 34.8 (4.1)8P 24.4 (8.4)AC 33.6 (5.9)5P 25.9 (8.2)A¢ <0.0001

IResults showed as mean (standard deviation). Types of patients have been labeled in alphabetical order. The four subtypes (A, B, C and D) identified for

the MCA factors “Psychosocial impairment” (first factor), and “Socio-demographic data” (second factor) provide a typology of eating disorders patients.
MCQ: Metacognitions questionnaire; CIA: Clinical impairment assessment; EAT-12: Eating attitudes test; HeRQoLED: Health-related quality of life in
eating disorder-short form; SocM: Social maladjustment domain; MHF: Mental health and functionality domain; PSWQ-R: Penn state worry questionnaire.

Table 2 Distribution of the illustrative variables, by subtype

n (%) Type of patient S
A B c D
Illustrative variables
Type of ED 0.11
AN 53 (30.11) 17 (40.48) 13 (25.00) 8 (17.02) 15 (42.86)
BN 34 (19.32) 6 (14.29) 10 (19.23) 13 (27.66) 5 (14.29)
EDNOS 89 (50.57) 19 (45.24) 29 (55.77) 26 (55.32) 15 (42.86)
Subtype of ED <0.0001
Restrictive 51 (28.98) 8 (19.05) 16 (30.77) 4(8.51) 23 (65.71)
Purgative 103 (58.52) 30 (71.43) 28 (53.85) 33 (70.21) 12 (34.29)
Binge 22 (12.50) 4(9.52) 8 (15.38) 10 (21.28) 0(0)

Types of patients have been labeled in alphabetical order. The four subtypes (A, B, C and D) identified for the MCA factors “Psychosocial impairment”

(first factor), and “Socio-demographic data” (second factor) provide a typology of eating disorders patients. ED: Eating disorder; AN: Anorexia nervosa;

BN: Bulimia nervosa; EDNOS: Eating disorder not otherwise specified. Type and subtype of eating disorder are based on DMS-IV-TR.
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seeks to identify clusters of individuals with similar features. In this study, ED
outpatients can be categorized by two main components: one related to sociodemo-
graphic data (in graphical terms, shown by the second factor, in which negative values
were associated with being old and living with partner/children and positive values
were associated with being young and living with parents/siblings), and the other
related to psychosocial impairment data (shown by the first factor, in which positive
values were associated with better HRQoL and negative values were associated with
worse HRQoL). In the hierarchy used, patients were first classified based on HRQoL
variables, followed by the sociodemographic variables. The four subtypes (A, B, C, and
D) provide a typology of ED patients.

Moreover MCA and CA made it possible to identify different typologies of patients
with specific features. Types D and A were similar with regard to sociodemographic
data, while Types A and C (D and C) were similar with regard to psychosocial
impairment variables. In relation to the sociodemographic variables, Types D and A
were characterized by being younger, having a higher education level, being single,
and living with their parents or siblings. Types B and C, in contrast, were charac-
terized by being older (> 35 years), having secondary education and living with their
partner/children. According to psychosocial impairment variables, Types A and C
had the most severe ED and were characterized by higher psychosocial impairment,
ED severity, lower HRQoL, higher dysfunctional metacognitive belief and level of
pathological worry, while Types D and B had a lower psychosocial impairment and
less severe ED. As regards the diagnostic, as in this study, other research[28,29] have
also failed to identify specific differences between the HRQoL effect of distinct ED
diagnostic groups. With regard to the type of compensating behaviour, 65.71% of
patients in Group D, and 53.85% of patients in Group B belong to the group of
restrictive patients; while 71.43% of patients in Group A and 70.21% of those in Group
C belong to the group of purgative patients.
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Table 3 Differences in quality of life among the three groups defined in the literature

Total Type of ED P value
n (%) AN, n (%) BN, n (%) EDNOS, n (%)
Health-related quality of life 176 53 (30.11) 34 (19.32) 89 (50.57)
variables
MCQ-30 0.25
<57 59 (33.52) 17 (32.08) 8 (23.53) 34 (38.20)
58-75 58 (32.95) 22 (41.51) 11 (32.35) 25 (28.09)
>75 59 (33.52) 14 (26.42) 15 (44.12) 30 (33.71)
MCQ-30" 67.0 (18.5) 65.3 (19.5) 72.1 (18.5) 66.1 (17.7) 0.19
CIA (2 16) 100 (56.82) 32 (60.38) 20 (58.82) 48 (53.93) 0.73
CIA! 19.5 (13.6) 21.7 (14.4) 21.3 (13.9) 17.6 (12.8) 0.17
EAT-12 (2 8) 111 (63.07) 35 (66.04) 22 (64.71) 54 (60.67) 0.8
EAT-12! 10.7 (7.5) 12.9 (8.6) 121 (8.1) 8.9 (6.1) 0.02
HeRQoLED-s
SocM (> 50) 84 (47.73) 25 (47.17) 19 (55.88) 40 (44.94) 0.55
SocM' 48.1 (24.0) 48.4 (25.2) 52.0 (25.0) 46.5 (22.9) 0.58
MHEF (> 50) 61 (34.66) 21 (39.62) 12 (35.29) 28 (31.46) 0.61
MHF' 43.5(21.7) 43.3 (24.5) 44.2 (23.3) 43.4 (19.5) 0.99
PSWQ-R (> 28) 110 (62.50) 32 (60.38) 24 (70.59) 54 (60.67) 0.56
PSWQ-R' 29.7 (8.3) 28.6 (8.7) 31.1 (9.0) 29.8 (7.7) 0.23

IResults showed as mean (standard deviation). MCQ: Metacognitions questionnaire; CIA: Clinical impairment assessment; EAT: Eating attitudes test;
HeRQoLED-s: Health-related quality of life in eating disorder-short form; SocM: Social maladjustment domain; MHF: Mental health and functionality
domain; PSWQ: Penn state worry questionnaire; ED: Eating disorders; AN: Anorexia nervosa; BN: Bulimia nervosa; EDNOS: Eating disorder not otherwise
specified.

These findings are consistent with those of DeJong et al[30], who explored whether
purge spectrum groups have a higher degree of clinical severity than restrictive
groups. Indeed, a major meta-analysis concluded that vomiting and purgative abuse
suggested an unfavourable prognosis[31].

Patients with restrictive subtypes of ED are known to tend to underestimate the
impact of their illness on their everyday activities and often continue to work and to
maintain an active lifestyle, even at extreme levels of starvation[32]. There is some
evidence that individuals with bingeing and/or purging forms of AN are more
impaired than those with restrictive AN[30,33]. Several authors have suggested that
restrictive EDs are often experienced as ego-syntonic as a result of the highly valued
weight loss associated with these disorders[30,34,35]. In the study by DeJong et al[30],
there were no differences in the CIA scores of different diagnostic groups (AN, BN,
EDNOS). However when the groups were divided into restrictive and binge-purge
subtypes, significant differences were found, as in this study. This suggests a greater
degree of functional impairment amongst binge-purge spectrum diagnoses. This is
consistent with an apparently higher degree of clinical severity amongst binge-purge
spectrum groups than restrictive groups[30]. As Fairburn et al[2] have suggested, is
that EDs are not stable. As Fairburn et al[36] one possible explanation note, the current
arrangement used for classifying EDs is a historical accident that poorly reflects the
clinical reality. They propose a (transdiagnostic) model highlighting similarities
amongst diagnoses rather than focusing on differences between EDs[36]. Such
similarities include extreme dietary restraint and restriction, binge eating, self-induced
vomiting and misuse of laxatives, driven exercising, body checking and avoidance,
and an over-evaluation of control over eating, shape and weight[37,38].

In DSM-5 the subtypes of BN disappear, since in clinical practice, the non-purging
subtype was uncommon and tended to be confused with the diagnosis of binge ED
[39]. Although it is important to clarify that fasting and/or excessive exercise are still
considered as control behavior in order not to gain weight in BN, so that this type of
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Socio-demographic data

*Type A
+Type B
*Type C

Type D

®R EDNOS
R

R AN

Phychosocial impairment

Figure 3 Map created by the first and second factors derived from the multiple correspondence analysis. Black dots in the plane represent the
categories of the illustrative variable “subtypes of diagnosis according to compensatory behaviour and Diagnostic and Statistical Manual of Mental Disorders-IV
classification”. Grey dots represent the categories of the illustrative variable “subtype of diagnosis according to compensatory behaviour”. The relative positions of the
patients in this plane are represented by different colours, depending on the type derived from the cluster. B EDNOS: Eating disorder not otherwise specified, subtype
binge; P EDNOS: Eating disorder not otherwise specified, subtype purgative; P BN: Bulimia nervosa, subtype purgative; P: Purgative; P AN: Anorexia nervosa,
subtype purgative; R EDNOS: Eating disorder not otherwise specified, subtype restrictive; R: Restrictive; R AN: Anorexia nervosa, subtype restrictive.

Jaishideng®

patients could continue to be diagnosed. The main purpose of the DSM is to be
clinically useful, i.e., to improve the assessment and care of individuals with mental
disorders[39]. The current focus of the DSM on “clinical utility” may incentivize the
use of MCA and CA methods; the groups of ED patients formed after applying this
methodology, do so based on common characteristics (sociodemographic, clinical and
HRQoL), which may or may not coincide with the clinical diagnosis of each patient
(DSM criteria). The data of this study may have important implications for ED patient
care. The development of compensating behaviour-oriented treatments may prove
useful for management of ED patients. But before these findings can be used to justify
adjustments in therapeutic interventions, they will have to be replicated using the
DSM-5 criteria to examine whether similar, or different clusters are present in different
populations. Furthermore, future studies are needed to evaluate our ability to use this
CA prospectively to classify disease severity and improve ED control by personalizing
ED management. It would be interesting to determine whether the cluster groups have
a differential response to one or more specific ED treatments. The potential interest in
clinical practice is the usefulness that this method can have for clinicians, detecting
typologies that may be useful for decision-making in these types of patients.

Strenghts and limitations

This study has several strengths. The MCA sought to identify groups of patients with
homogeneous characteristics. For quality of life, the MCA methodology shows groups
that are more discriminating, i.e., patients of each group (A, B, C, D) are more
similar/homogeneous among themselves and dissimilar/heterogeneous among the
different groups. This methodology has proven useful for eliminating superfluous
variables and retaining significant ones[10]. Traditional statistical methods, such as
regression models, are designed to test the relationship between explanatory or
independent variables and one outcome or dependent variable. In contrast, the aim in
this study was to create ED patient typologies that were not strictly related to a specific
outcome. The utility of this approach lies in the fact that the classification does not
depend on a specific outcome, but is instead related to several[10]. Appropriate
validation of the subtypes identified was provided by statistically significant
relationships between the subtypes and several key outcomes.

To the authors” knowledge, this is the first study to apply MCA to ED diagnostic
data and to use CA in such detail to search for ED patient groups in this area. Based on
a review of the existing literature, only one study[40] used MCA in ED patients, but
only in AN patients, and for another purpose (the aim was to differentiate patients
with AN into well-defined outcome groups according to specific clusters of prognostic
factors).

This study has a number of limitations. The first of these is that it only included
patients who were attending a dedicated ED outpatient care program. It may therefore
not necessarily be possible to extrapolate the results to other settings, such as
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inpatients or patients treated as part of primary care. Another limitation is the large
number of non-completors, and that there were no analyses of those patients who did
and did not participate to determine if they differ based on certain characteristics. The
third limitation is that this research was conducted prior to the publication of the
DSM-5, and thus used DSM-IV-TR criteria for ED. An examination of patient subtypes
across a range of ED patients using the new DSM-5 criteria, will be helpful.

CONCLUSION

In conclusion, four subtypes of ED patients were identified, which were associated
with different illustrative variables. The classification was primarily driven by two
components: (1) The HRQoL status; and (2) The sociodemographic data. As Fairburn et
al[37] have noted, a classificatory scheme that reflects the clinical reality would greatly
facilitate research and clinical practice.

ARTICLE HIGHLIGHTS

Research background

Eating disorders (ED) pose special problems for patients and have serious implic-
ations, including impaired health, psychiatric comorbidity and poor quality of life.
Some authors assert that there is heterogeneity in clinical presentations that charac-
terize patients with ED. It is relevant to research subtypes of ED, and these groupings
might possibly be used to inform assessment, treatment and future diagnostic
nosologies.

Research motivation

This is the first study to apply multiple correspondence analysis to EDs diagnostic
data and to use cluster analysis (CA) in such detail to search for EDs patient groups in
this area.

Research objectives

The aim of our study was to characterize groups of patients with ED into subtypes
according to sociodemographic and psychosocial impairment data using multiple
correspondence analysis (MCA), and to validate the results using several illustrative
variables and arrive at a classification of the subjects that is suggested by the data,
rather being defined a priori, where subjects in each group are similar to one another
but dissimilar to those from other groups.

Research methods

This study involved ED patients, who were receiving psychiatric care at the Hospital
Galdakao-Usansolo in Biscay, Spain, all of whom were informed of the nature of this
research by their psychiatrist before agreeing to participate. MCA provides descriptive
patterns based on categories of the original variables, and CA organizes information
from apparently heterogeneous individuals into relatively homogeneous groups based
on their values in different variables.

Research results

Of 176 ED patients were differentiated into well-defined outcome groups according to
specific clusters of compensating behaviours. Types D and A were similar with respect
to sociodemographic data, while types D and B were similar with respect to
psychosocial impairment variables. Types B and D had the least severe ED (according
to psychosocial impairment variables); Types A and C had the most severe.

Research conclusions

In our study, the MCA methodology shows groups that are more discriminating, i.e.,
patients of each group (A, B, C, D) are more similar or homogeneous among
themselves and dissimilar or heterogeneous among the different groups. A technique
such as MCA synthesizes information on the original variables into a small number of
components, making data interpretation easier and more viable.
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Research perspectives

Grouping ED patients into subtypes could help improve the establishment of more
effective diagnostic and treatment strategies, and improve patient care and prognosis
in clinical practice.
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