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Abstract

Background: In Denmark, only generic health-related quality of life measures have been developed to assess
quality of life in patients with eating disorders. So far, no disease-specific questionnaires have been translated and
validated. The objective of this study was to translate the Eating Disorders Quality of Life Scale into Danish and to
perform a preliminary validation of the questionnaire in a small sample.

Methods: The translation process was conducted according to recommendations from the World Health
Organization, using the WHO-5 Well-Being Index as a reference standard. The validation process included 41
outpatients with eating disorders. Patients were recruited from specialized outpatient clinics in the Capital Region
of Denmark and asked to complete the quality of life questionnaire and the WHO-5 Well-Being Index.

Results: This study found poor agreement, but high correlation, between the two self-rating scales.

Conclusion: The translated questionnaire was concluded to be valid. However, a replication study on a larger
sample with more male patients and more extensive symptoms is necessary.

Keywords: Eating disorders, Quality of life, Validation.

Plain English summary

This study aimed to translate a questionnaire suitable
for measuring quality of life in patients with eating
disorders. The questionnaire was originally developed by
a group of Canadian researchers. Upon translation, the
questionnaire was tested in a group of patients with
eating disorders. Patients were recruited from specialized
outpatient clinics in the Capital Region of Denmark and
included 41 patients. When tested in patients, this study
found the translated questionnaire to be reliable in pa-
tients with eating disorders. However, as the study only
included a small sample of patients, it is recommended
to test its reliability in a larger sample of patients.

Background

Eating disorders (EDs) comprise a multitude of symp-
toms and include illnesses characterized by irregular eat-
ing habits and a disturbed body image [1]. EDs include
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several diagnostic groups with differing symptoms [1]
and entail severe physical and psychological conse-
quences [2]. Up to half of patients will never fully
recover from their ED [2] and mortality rates remain
increased compared to the general population [3].

Until recently, research has mostly focused on alleviat-
ing symptoms and optimizing body weight [4]. However,
patient-reported outcome measures of health-related
quality of life (HRQoL) are of increasing interest and
show that EDs can have a profound impact on a person’s
life [4]. Studies report significantly worse HRQoL in
patients with EDs compared to a norm population [5]
and to patients with other psychiatric illnesses, including
severe depression [6]. EDs often lead to serious somatic
comorbidities (eg osteoporosis, infertility, dental prob-
lems etc) further contributing to the decreased HRQoL
[7]. Approximately half of the patients with an ED fulfil
the diagnostic criteria for a psychiatric comorbid disease
[8], such as anxiety or depression, further enhancing the
risk of decreased HRQoL.

The above studies used the generic measure Short
Form-36 (SF-36) to assess HRQoL. It has been discussed
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whether generic questionnaires are sufficient in measur-
ing HRQoL in EDs. The egosyntonic—/dystonic nature
of EDs contribute to the compelling argument for devel-
oping disease-specific questionnaires, as these are
designed to take into account the specific nuances of the
disease. In 2007 a Canadian research group developed
the disease-specific Eating Disorder Quality of Life Scale
[9, 10] to evaluate changes over time in patients with
EDs and to assess any differences in HRQoL across the
different diagnostic ED groups. The content of the
EDQLS was chosen to measure general aspects of life
that were directly affected by an ED and its treatment.
The EDQLS has 40 items divided into 12 subscales: cog-
nitive, education/vocation, family and close relation-
ships, relationships with others, future outlook,
appearance, leisure, psychological, emotional, values and
beliefs, physical, and eating. Adair and colleagues
performed a pilot study among 41 women diagnosed
with an ED and showed high internal consistency
(Cronbach’s alpha = 0.96), significant worsening in mean
EDQLS score with increasing symptom severity on the
Eating Disorders Inventory (EDI-2), and expected corre-
lations with three generic HRQoL measures; the
Short-Form-12, the Quality of Life Inventory, and the
sixteen dimensional health-related measure 16D (9,10).
Responsiveness of the EDQLS was subsequently tested
in a longitudinal study across 12 sites in Canada that
included 85 patients followed up after 6 months of
treatment (81 women and 4 men) [10]. Effect sizes from
baseline to 6 months were medium to large for the 12
subscales of the EDQLS, suggesting its usefulness as an
outcome measure in EDs [10].

The present study is the first, to our knowledge, aim-
ing to translate a disease-specific health-related quality
of life questionnaire in patients with eating disorders
into Danish. Furthermore, in a pilot study to test the
validity of the translation. The aim is to facilitate the
development of a Danish assessment scale for use in
Danish patients with an eating disorder.

Methods

The translation was performed according to WHO
guidelines including forward translation, expert review,
and back translation (http://www.who.int/substance_
abuse/research_tools/translation/en/  Accessed  14th
November 2018). The authors of the EDQLS (Adair and
colleagues) gave consent to the present study. The ques-
tionnaire was first translated from English to Danish by
two native Danish speakers fluent in English. An expert
panel consisting of dieticians, nurses, physical therapists,
consultants, and psychologists then met to systematically
review each of the questionnaire items. The translation
was adjusted in the light of comments from the expert
panel to avoid unsuitable phrases and incongruence
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between the original and the translated text. The ad-
justed version was again reviewed by the expert panel
for final approval. A professional interpreter then trans-
lated the Danish translation of the EDQLS back into
English. The interpreter had no affiliation with the pro-
ject but was acquainted with EDs. Subsequently, the
translated version was sent to the authors of the original
EDQLS for approval. Comments and questions from the
authors of the EDQLS were discussed by the expert
panel and incorporated into the Danish version. Finally,
the authors of the EDQLS sent a template to align the
design of the Danish translation to the original layout.

For the validation process, the EDQLS questionnaire
was administered to 43 patients who were diagnosed
with an ED according to the International Classification
of Disease-10 (ICD-10) and were outpatients at one of
two adult ED clinics in the Greater Copenhagen area.
Patients were asked to complete the Danish version of
the EDQLS and the WHO-5 Well-Being Index. Patients
were not compensated for their participation.

Measurements

EDQLS

The EDQLS was developed by Adair and colleagues in
2007 [9]. Its 40 items are divided into 12 domains, and
each item is rated on a 5-point Likert scale from
“Strongly disagree” to “Strongly agree”. The total score is
a simple sum of all the item responses, but some items
require reverse scoring prior to summing. The minimum
score on the EDQLS is 40, and the maximum score is
200, with a higher score indicating better ED-related
HRQoL. The EDQLS has a separate item for rating
global QoL on a scale from 1 to 10: “Please rate your
overall quality of life in the last week on a scale of 1 to
10, where 1 is Poor and 10 is Excellent”. The original
questionnaire was developed and validated in a clinical
sample aged 14-60 [9] and has, furthermore, been
validated in a sample of ethnical diverse college women
[11]. The administration time is approximately five
minutes.

WHO-5 well-being index

The WHO Well-Being Index is a questionnaire that
measures general well-being over the previous two
weeks. It is derived from the 28-item Psychological
Well-Being Schedule and comprises five items that are
rated on a 6-point Likert scale from “All of the time” to
“At no time” [12]. The WHO-5 well-being index
comprise five questions, measuring overall well-being,
both physical and psychological. Raw scores on the
WHO-5 range from 0 to 25 and these are multiplied by 4
to obtain a percentage score ranging from O (worst
possible well-being) to 100 (best possible well-being). A
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percentage score < 50 suggests poor emotional well-being,
and scores <28 indicate high risk of depression [13].

The WHO-5 Well-being Index has demonstrated high
reliability, validity, and sensitivity to treatment response
for affective and neurotic disorders in psychiatric care
and has no ceiling effect [13]. The index has been vali-
dated in several countries, including Denmark [12].

As no other ED-specific HRQoL questionnaires were
available in Danish, the WHO-5 was used in the current
study as a reference standard for the EDQLS. It was ex-
pected that the two measures would be positively corre-
lated, as they both measure constructs related to overall
physical and psychosocial functioning. One could also
expect moderate agreement between the measures,
although a 40-item measure focusing on quality of life
with an eating disorder may assess different aspects than
a 5-item generic measure of well-being.

Statistical analyses

The EDQLS was analyzed using the original scoring
algorithm from a Statistical Package for the Social
Sciences (SPSS) template obtained from the authors of
the EDQLS [9]. Patients were excluded from analysis if
they had any missing items on the EDQLS or WHO-5.
Cronbach’s alpha was used to assess the internal
consistency of the EDQLS. The recommended value for
Cronbach’s alpha ranges between 0.70-0.95 [14].
Pearson’s correlation analyses and Bland-Altman plots
[15] were used to compare the EDQLS to the WHO-5.
For the Bland-Altman analysis, the EDQLS scores and
the raw WHO-5 scores were first converted to percent-
ages, for comparability, using the following equations
(based on maximum scores of 200 for the EDQLS total
score, 10 for the EDQLS global item, and 25 for the
WHO-5):

e 1 percentage value on the EDQLS total score:
(1/200) *100 = 0.5

e 1 percentage value on the EDQLS global item scale:
(1/10) *100 = 10

e 1 percentage value on the WHO-5 raw total score:
(1/25) *100 = 4

These values were used as conversion factors and
multiplied with the WHO-5 total score, the EDQLS glo-
bal item score, and the EDQLS total score. Mean
differences (MD) and standard deviations (SD) were cal-
culated, and limits of agreement (LOA) were calculated
(MD + 2SD) [16].

Bland-Altman plots were visualized to assess the
difference between the new assessment tool (EDQLS)
and the reference standard (WHO-5). Higher mean
differences and limits of agreement reflect poor agree-
ment between the two measures. As there are no
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threshold values for LOA, the clinician must
determine whether the level of agreement between
measures is acceptable [16].

Results

The Danish translation can be viewed in the Additional
file 1. The translation and reproduction have been ap-
proved by the original developers of the questionnaire.
The 40 items of the original questionnaire could be
translated into Danish without major problems. As in
the original EDQLS, the Danish version has a mixture of
positively and negatively worded items that do not ap-
pear under their subscale headings but are mixed
together.

Of the 43 patients included in the validation study,
two patients were excluded from the analysis due to
missing data. They had both answered the 40 items in
the EDQLS, however one patient had not completed the
global item score of the EDQLS, and the other patient
had not completed the WHO-5. The remaining 41 pa-
tients were treated for EDs at two different outpatient
centres (n=23 and n =18). An equal proportion of in-
cluded patients were diagnosed with anorexia nervosa
(AN; n=12) and binge eating disorder (BED; n=12),
while eight patients were diagnosed with atypical AN,
four patients with bulimia nervosa (BN), and five pa-
tients with atypical BN. The patients were predomin-
antly women (n =37), and age ranged from 18 to 40+
years. Body mass index (BMI) ranged from <18 to 30+
kg/m?, representing a span of underweight, normal
weight, and overweight patients according to the Danish
Health Authorities classification. Most of the patients
had a normal range BMI (18.5-24.9).

The Danish version of the EDQLS showed good
internal consistency, with a Cronbach alpha coefficient
of 0.93. Pearson’s correlation analyses revealed high
positive correlations between all scores. The EDQLS
total score and the global item score were significantly
correlated to the WHO-5 score (r=0.786, p <0.001 for
total score and r=0.8647, p<0.001 for global item
score). The EDQLS total score was also significantly
correlated with the EDQLS global item score (r=0.7814,
p <0.001).

Bland-Altman analyses showed that the EDQLS scores
had poor agreement with the WHO-5 total score. Thus,
the EDQLS total score had wide limits of agreement to
the WHO-5 (lower LOA = -9.0; upper LOA =43.7), as
did the EDQLS global item score (lower LOA = -8.3;
upper LOA =34.7). The Bland-Altman plots are shown
in Figs. 1 and 2.

Discussion
In this study, the EDQLS was first translated into
Danish, and then a preliminary validation of the
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Fig. 1 Bland-Altman (BA) plot and limits of agreement (LOA) when comparing the EDQLS total score to the WHO-5 score (in percentages)

questionnaire was undertaken among outpatients diag-
nosed with an eating disorder. The validation showed
high internal consistency of the Danish version of the
EDQLS. High positive correlations were found between
the scores of the EDQLS and the WHO-5 that was used
as reference standard. However, Bland-Altman analysis

showed poor agreement between the EDQLS scores and
the WHO-5 total score.

High positive correlations were expected between the
EDQLS total score, the EDQLS global item score, and the
WHO-5 Well-Being Index scores as higher scores on all
questionnaires reflect better HRQOL and well-being. The
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correlation was strongest between the EDQLS global item
score (rating overall quality of life in the last week on a
scale of 1 to 10) and the WHO-5 total score, possibly due
to the simplicity and similarity of these two scales. These
results suggest good concurrent validity of the EDQLS, as
the two measures assessing similar constructs are well
correlated.

However, the Bland-Altman plots showed wide limits
of agreement in both comparisons, indicating poor
agreement between the WHO-5 and the two EDQLS
scores. In their original paper Bland & Altman described
how a high correlation does not automatically imply
good agreement. Correlation coefficients and regression
analyses only evaluate the linear association between the
two measures, which might be misleading [15]. While
we would not necessarily expect high agreement be-
tween the two measures, due to their different psycho-
metric features and constructs, we did not expect such
low levels of agreement. Bland-Altman analysis is usually
used to assess a new method against an established
method (the gold standard). In the absence of another
disease-specific HRQOL measure and of a ‘gold stand-
ard’ that can accurately describe the diffuse construct of
well-being, we used the WHO-5 as the reference stand-
ard. It may be that the HRQOL construct that the
EDQLS aims to capture is highly correlated with, but
still different to the well-being construct that the
WHO-5 aims to capture. The WHO-5 is a generic meas-
ure, in contrast to the disease-specific EDQLS, and may
be picking up psychiatric comorbidity (which was not
assessed in this study). This could contribute to the poor
agreement found between the measures which is
reflected in the positive mean differences between the
EDQLS and WHO-5 scores, meaning that patients on
average rated their HRQoL better when measured by the
EDQLS than the WHO-5.

The main limitations of this validation study are the
relatively small sample size, consisting only of
outpatients with eating disorders, and the lack of other
psychometric testing such as test-retest reliability and
known-groups validity (although this may be difficult in
eating disorders where we still know little about HRQOL
differences between diagnostic groups). To strengthen
the validity of the EDQLS the inclusion of an ED symp-
tom measure in future studies, is crucial. While
disease-specific measures can often perform better than
generic measures, it would also be useful to compare the
EDQLS against a generic measure of HRQOL as well as
with a symptoms rating scale. A gold standard for
validating EDQLS does not exist in Danish contributing
to another limitation of the present study. The poor
agreement might be partially contributable to the use of
the WHO-5 as the reference standard. Another limita-
tion of this study was the lack of confirmatory factor
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analyses to determine the psychometric properties of the
Danish EDQLS. The sample size did not allow for these
analyses but should be approached in future studies.
Furthermore, psychiatric comorbidity was not taken
into account, and the study sample was predominantly
women. Future studies should include male responders,
to ensure that the EDQLS is also relevant for male
respondents. Further validation studies should thus in-
clude males and females, as well as inpatients with more
severe illness than the outpatients included in this study.

Conclusion

In this study, the disease-specific Eating Disorder
Quality of Life Scale (EDQLS) was first translated into
Danish, and then a preliminary validation of the ques-
tionnaire was undertaken among outpatients diagnosed
with an eating disorder. Correlations between the scores
on the EDQLS and the WHO-5 Well-Being Index
showed a strong relationship between the two instru-
ments, indicating good concurrent validity of the
EDQLS. Bland-Altman analyses showed poor agreement
between the measures, possibly related to differences be-
tween assessing direct consequences of a specific illness
and assessing general well-being.

Based on these results, the Danish version of the
EDQLS is recommended as a measure of health-related
quality of life in patients with eating disorders. However,
the Danish version of the EDQLS should be further vali-
dated in larger samples that include more male patients
as well as inpatients with more severe illness.

Additional file

[Additional file 1: EDQLS final Danish version. (DOC 114 kb) J
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