Re-evaluation and revision of the Eating Habits
Questionnaire*

David Simon', Nikolett Bogar2, Szilvia Dukay-Szabd3, Ferenc Tury2 217

1 MedSpot Foundation, Budapest
2 Semmelweis University, Faculty of Medicine, Institute of Behavioural Sciences, Budapest
3 ELTE Eotvos Lorand University, Budapest

Summary: Introduction: The Eating Habits Questionnaire (EHQ) is a key tool in evaluating orthorexia nervosa, an ob-
session with healthy eating. However, the evaluation process of EHQ has witnessed considerable variation, with one
item notably excluded from the last phase of its development. This study undertakes a thorough re-evaluation of the
English version of the EHQ, focusing on its original 35 items, within two diverse populations (fashion models and uni-
versity students) where English serves predominantly as a second language.

Methods: Through an online survey involving 163 female models and 243 non-models (mean age=26.0 years (SD=4.7)
and mean age=25.1 years (SD=5.0), respectively) with various ethnic background (proportion from non-English speaking
EU countries: 28.5% and 90.4%, respectively). Participants completed the EHQ along with the Eating Disorder Inventory
(EDI) and SCOFF questionnaire.

Results: Using confirmatory factor analysis, we analysed the factorial validity of EHQ subscales, eliminating items that
did not align with the factor structure. After eliminating 17 items from the original 35-item questionnaire, the fit of the
model for EHQ-18 was acceptable. Cronbach’s alpha values indicated acceptable reliability. The EHQ-18 problem sub-
scale showed significant positive correlations with all EDI subscales, while all EHQ-18 subscales demonstrated significant
positive correlations with the EDI Drive for Thinness subscale. Comparison of the groups based on the SCOFF threshold
revealed positive and significant differences across all subscales.

Conclusion: We examined the impact of replacing an item in the EHQ-21 previously during its development process,
and found that this potentially influenced the resulting factor structure. We recommend a new version of EHQ, the 18
item EHQ-18, supported by the analysis of the factorial and convergent validity, as well as the reliability. Furthermore,
the findings suggest a potential discriminant validity of EHQ-18 in a diverse population, mostly speaking English as
a second language.
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Osszefoglalds: Bevezetés: Az Evési Szokdsok Kérdbiv (EHQ) kulcsfontossdgui eszkéz az orthorexia nervosa (egészséges-
étel-fiigglség) értékelésében. Az eszkiz megbizhatdsdaga ugyanakkor jelentds vdltozékonysdgot mutatott, egy tétel pedig
a fejlesztés utolso szakaszdban keriilt a tételek kozé, igy az eszkoz validitdsa bizonytalan. A jelen tanulmdnyban az
EHQ angol verzio eredeti validdldsdnak mdsodik lépését ismételtiik meg az eredeti 35 tételbdl kiindulva, két olyan kii-
16nbozo populdcioban (néi modellek és egyetemistdk), ahol az angolt t6bbnyire mdsodik nyelvként haszndljdk.
Moadszerek: Online felmérés sordn, amelyben 163 néi modell és 243 nem modell né vett részt (dtlagéletkor=26,0 év
[SD=4,7], illetve 25,1 év [SD=5,0)), vdltozatos etnikai hdttérrel (tobbségiik nem angol nyelvii EU orszdgokbdl: 28,5%, il-
letve 90,4%). A résztvevdk kitoltotték az EHQ-t, valamint az Evészavar Kérddivet (EDI) és a SCOFF kérddivet.
Eredményelk: Megerdsité faktoranalizis segitségével vizsgdltuk az EHQ alskdldinak faktordlis érvényességet, és kizdrtuk
azokat a tételeket, amelyek nem illeszkedtek a faktorstruktiirdhoz. Az eredeti 35 tételes kérddéivbél 17 tétel kizdrdsa
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disorder; EDI = Eating Disorder Inventory; EDI-B = Bulimia subscale of the Eating Disorder Inventory;
EDI-BD = Body Dissatisfaction subscale of the Eating Disorder Inventory; EDI-DT = Drive for Thinness subscale
of the Eating Disorder Inventory; EHQ = Eating Habits Questionnaire; EHQ - F = Feeling subscale of the Eating
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utdn az EHQ-18 modell illeszkedése elfogadhaté volt. A Cronbach-alfa értékek is elfogadhaté megbizhatosdgot jeleztek.
Az EHQ-18 Probléma alskdldja jelentds pozitiv korreldcickat mutatott az dsszes EDI alskdldval, mig az dsszes EHQ-18
alskdla jelentds pozitiv korreldciot mutatott az EDI Karcsuisdg irdnti késztetés alskdldval. A SCOFF kiiszobértékek alap-
jdn feldllitott csoportok 0sszehasonlitdsa pozitiv és szignifikdns kiilonbségeket mutatott az EHQ-18 dsszes alskdldjdn.
Kovetkeztetés: A tanulmdnyban megvizsgdltuk az EHQ-21 fejlesztési folyamatdban egy tétel cseréjének hatdsdt, és meg-
dllapitottuk, hogy ez potencidlisan befolydsolhatta a kapott faktorstruktirdt. Javasoljuk az EHQ egy tj verzidjdt, a 18
tételes EHQ-18-at, amelyet a faktordlis és konvergens validitds, valamint a reliabilitds elemzése megerdsitett. Az ered-
mények az EHQ-18 potencidlis diszkrimindlo érvényességét is jelzik egy olyan populdcioban, amely féként mdsodik

nyelvként beszéli az angolt.

Kulcsszavak: orthorexia nervosa; Evési Szokdsok Kérdoiv; értékelés; divatmodellek; megerdsité faktoranalizis

Introduction

Orthorexia nervosa (ON), an obsession with
healthy eating, shows similarities with obsessive-
compulsive disorder (OCD) (Mathieu, 2005), but
is not yet included in the nosological system
DSM-5-TR (American Psychiatric Association,
2022). ON was first described by Bratman (1997)
as an obsessive, often extreme, and physically
damaging disorder, related to but different from
anorexia nervosa (AN). ON is characterised by
the consumption of food considered to be pure
and healthy, spending an excessive amount of
time purchasing the right ingredients and prepa-
ring the appropriate meal, leading to a restrictive
diet and social isolation.

Although ON is not a psychopathological entity
defined by DSM-5, according to Google Scholar,
the term "orthorexia nervosa’ occurred in 3,510
articles between 2018 and 2023. Despite the lack
of an exact clinical definition of ON, there are at
least 13 different ON assessment tools (Brytek-
Matera, Plasonja & Décamps, 2020). However, a
large number of ON assessment scales does not
mean an even distribution of usage. According to
a systematic review by Opitz, Newman, Mellado,
Robertson & Sharpe (2020), the most commonly
used measurement tool was ORTO-15 (50.0%),
while the second most used tool was the Eating
Habits Questionnaire (EHQ, 11.8%) developed
by Gleaves, Graham & Ambwani (2013). Another
systematic review investigating the up-to-date
diagnostic tools and prevalence of orthorexia
found ORTO-15 the most frequently used measu-
rement tool, although the authors addressed
EHQ as a tool that offers promising psycho-
metric qualities according to relevant research
(Niedzielski & Kazmierczak-Wojtas, 2021). The

authors of both systematic reviews agreed that,
despite its frequent use, ORTO-15 does not have
adequate psychometric properties based on re-
search. We found that EHQ was used or quoted
in 876 articles or books between 2018 and 2023
according to the Google Scholar search for the
term ‘Eating habits questionnaire’, while ORTO-
15 was quoted in 1,130 publications measured
by the same method and showed even smaller
difference between 2020 and 2023 (EHQ was
quoted in 658 papers, while ORTO-15 in 829).
This rough estimation suggests smaller difference
between the usage of ORTO-15 and EHQ, com-
pared to the results of Opitz, Newman, Mellado,
Robertson & Sharpe (2020).

EHQ was developed through a three-step pro-
cess. In the first step, the authors reduced the
original 160 items to 59 items based on the eva-
luation of independent experts. In the next step,
the number of items was further reduced to 35
items based on three factors using exploratory
factor analysis. In the final step, a confirmatory
factor analysis (CFA) was performed on an in-
dependent sample that resulted in the 21 items
in a three-factor version that is used commonly.
The authors of the original article found good
internal consistency, test-retest reliability, con-
vergent, and discriminant validity (Gleaves et al.,
2013). The 35 items version that was used for the
final selection did not contain one item (‘The
way my food is prepared is important in my
diet.’) that appeared in the final and widely used
EHQ-21.

A partial re-evaluation of EHQ was conducted
by Oberle, Samaghabadi & Hughes (2017). The
authors found a three-factor structure using
exploratory principal component analysis; how-
ever, three of the items previously loaded on the
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EHQ-Problems subscale were found to be loaded
on the EHQ-Knowledge subscale, renamed by
the authors EHQ-Behaviour. It should also be
mentioned that the authors did not test their
results using CFA.

The EHQ has been adapted to five different
languages (according to our knowledge), but the

factor structure and the final number of items
have shown significant differences. The evaluated
Italian version had the same factor construction
and elements as the original version (Novara,
Pardini, Pastore & Mulatti, 2017). The validated
Spanish version of EHQ had a similar factor
structure but consisted of 20 items and the posi-

Table 1
Comparison of final factorstructure of different evaluations
No.* Item Gleaves Oberle, Novara, Parra- Godefroy, Brytek- Halim, Discr.
etal., Samaghabadi  Pardini, Ferndandez  Trinchera Matera Dickinson,
2013 & Hughes, Pastore etal, & Dorard, etal, Kemps
2017 & Mulatti, 2021 2021 2020 & Prichard,
2017 2020

7 | have made efforts to eat

more healthily over time. Feelings Feelings Feelings Feelings PFC Feelings DS 0
12 | feelin control when | eat

healthily. Feelings Feelings Feelings Feelings PFC Feelings HEC 0
19 Eating the way | do gives

me a sense of satisfaction. Feelings Feelings Feelings  Knowledge - - DS 3
22 | feel great when | eat

healthily. Feelings Feelings Feelings Feelings PFC Feelings HEC 0
11 My diet is better than

other people’s diets. Knowledge Behaviors Knowledge Knowledge - Knowledge DS 1
13 | am more informed than

others about healthy eating. Knowledge Behaviors Knowledge Knowledge PFC Knowledge DS 0
18 My eating habits are

superior to others. Knowledge Behaviors Knowledge Knowledge - Knowledge DS 1
32 | prepare food in the most

healthful way. Knowledge Behaviors Knowledge Knowledge PFC Feelings DS 1
- The way my food is prepared

is important in my diet. Knowledge Behaviors Knowledge Knowledge PFC - DS 1
3 |turn down social offers

that involve eating

unhealthy food. Problems Problems Problems  Knowledge - Problems Sl 2
5 My healthy eating is

a significant source of

stress in my relationships. Problems Problems Problems Problems FPACSR Problems HEC 0
8 My diet affects the type of

employment | would take. Problems Problems Problems Problems REB - Sl 1
9 | have difficulty finding

restaurants that serve the

foods | eat. Problems Problems Problems Problems REB Problems Sl 0
10 | follow a health-food

diet rigidly. Problems  Behaviors ~ Problems - REB - Sl 3
14 | spend more than three

hours a day thinking about

healthy food. Problems Problems Problems Problems PACSR Problems HEC 0
15 Few foods are healthy

for me to eat. Problems Problems Problems Problems - - DR 2
16 | follow a diet with many rules.  Problems  Behaviors ~ Problems  Knowledge REB - DR 3
20 |only eat what my diet allows. Problems  Behaviors ~ Problems Problems REB - DR 2
29 In the past year, friends or

family members have told

me that I'm overly concerned

with eating healthily. Problems Problems Problems Problems PACSR Problems HEC 0
31 | am distracted by thoughts

of eating healthily. Problems Problems Problems Problems PACSR Problems HEC 0
34 1go outless since | began

eating healthily. Problems Problems Problems Problems PACSR Problems Sl 0

Notes: REB = rigid eating behaviour; PFC = positive feeling of control; PACSR = problems of attention control and social relationship;
HEC = healthy eating cognitions; DR = dietary restrictions; DS = dietary supperiority; S| = social impairment
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tion of three items has changed between factors
(Parra-Ferndndez et al., 2021). The validation of
the French version resulted in a three-factor
structure with significant differences compared
to the original factor structure and with 16 items
only (Godefroy, Trinchera & Dorard, 2021). Vali-
dation of the Polish version yielded a three-
factor structure, but only with 14 items (Brytek-
Matera et al., 2020). An Australian validation of
EHQ resulted in a four-factor structure (Halim,
Dickinson, Kemps & Prichard, 2020), but the
authors used principal component analysis
without further CFA on an independent sample,
therefore, their results should be taken with
caution. The results of the evaluations are sum-
marized in Table 1.

While psychometric tests should be adminis-
tered in the respondent’s native language accor-
ding to the Standards for Educational and
Psychological Testing (American Educational
Research Association, American Psychological
Association, National Council on Measurement
in Education, 2014), there are several cases where
this is not feasible (e.g., research target group is
heterogeneous, or the psychometric tool is not
available in the respondent’s native language).
The validity and reliability of a psychometric
tool may depend on the linguistic and cultural
background of the respondent. This issue has
been examined in certain fields, such as life
satisfaction assessment (Valenti & Faraci, 2024),
but addressing and resolving it is a slow process
(Harris, Tulsky, Schultheis, 2003).The relative
instability of the factor structure of the translated
versions of the EHQ, the item problem related
to the original evaluation of EHQ-21 (Gleaves et
al., 2013) and the fact that the subjects of the re-
search were mostly non-native English speakers,
underline the importance of the re-evaluation of
EHQ. Our study aimed to re-evaluate the English
version of EHQ using the original 35 items of the
second step of the original validation in two
different heterogeneous populations, among
fashion models and university students whose
mother tongue in most cases was not English.
The topic of the present manuscript is related to
alarger epidemiological research among models
(Bogdr et al., 2022). One independent part of this

study is the examination of ON. This necessi-
tated the re-evaluation of the EHQ due to signifi-
cant disparities noted in prior validation studies,
particularly concerning our unique target group
on non-native speakers.

Methods

Participants

This article is a component of a broader research
focused on conducting a comparative analysis
between female models and non-models with
an international background (from 32 different
countries, most of them from non-English spea-
king EU countries: 28.5% and 90.4% respectively).
The survey questionnaire was completed by 196
fashion models (Sample 1) and 305 women of
similar age (Sample 2). Participants who did not
meet the specified inclusion criteria related to
age, height, and BMI were excluded from the
analysis.

In Sample 1, the following inclusion criteria
were used: inclusion of women with a minimum
of one year of modelling experience, an age range
of 16 to 37 years (with 17 cases excluded due to
missing data), a minimum height of 170 cm
(with 3 cases excluded due to missing data), and
a BMI <25 (with 4 cases excluded due to missing
data). In Sample 2, only the age limit was applied,
resulting in the exclusion of 30 cases. Partici-
pants who did not provide complete data for the
EHQ items were also excluded (18 cases from
sample 1 and 21 cases from sample 2). Another
participant was excluded due to multiple missing
data. Imputation was not used to avoid introdu-
cing potential bias into the evaluation. Conside-
ring the overlaps in the excluded cases, the final
sample comprised 163 models and 243 non-mo-
dels. The two samples were used for the analysis
together, but invariance of the factor structure
was tested between the two samples.

Examination of the self-declared racial distri-
bution revealed diversity within both samples:
sample 1 included 56.4% identified as white,
2.8% as Asian, 3.4% as black, and 7.8% as other;
sample 2 consisted of 92.3% white, 2.7% Asian,
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1.5% black, and 3.4% other. In sample 1, there
was a 29.6% proportion of missing ethnicity
data, while all participants in sample 2 provided
information about their ethnicity.

When comparing the two groups, the mean age
of the model group and the non-model group
was similar, with mean 0f26.0 (SD=4.7) and 25.1
(SD=5.0), respectively. However, a notable dis-
parity was observed in mean BMI between the
model group (BMI=18.1, SD=1.7) and the non-
model group (M=22.0, SD=4.2), with the former
group showing a significantly lower BMI (p<.001).

Measures

The survey consisted of EHQ, items from the
SCOFF questionnaire, and three diagnostic
subscales of the Eating Disorder Inventory (EDI)
along with general sociodemographic and anthro-
pometric questions. The language of the ques-
tionnaire was English.

The EHQ is a measurement tool for ON consis-
ting of three dimensions: ‘knowledge’, ‘feelings’,
and ‘problems’ (Gleaves et al., 2013). Our ques-
tionnaire included all 35 items that the authors
used in their evaluation research in the second
part of their study. Each item (e.g., ‘I am more
informed than others about healthy eating.’) is
scored on a four-point scale from 1 (false, not at
all true) to 4 (very true).

The SCOFF questionnaire is constructed as a
simple screening tool to test mainly AN and BN
(Morgan et al., 1999). The questionnaire consists
of five questions (for example, ‘Do you feel sick
because you feel uncomfortably full?’) that
should be answered yes or no, related to the main
characteristics of AN and BN. The SCOFF
screening threshold is at least two ‘yes’ answers.

The EDI is one of the most frequently used
self-rating instruments for assessing disturbed
eating attitudes and behaviour and the main
psychopathological symptoms found in patients
with ED (Garner et al., 1983). The three diagnos-
tic subscales of EDI are: Drive for Thinness (DT),
Bulimia (B), and Body Dissatisfaction (BD) (Nagel
et al., 2020). The three diagnostic subscales of
EDI consist of 23 ordered category items (for

example, ‘I eat sweets and carbohydrates without
feeling nervous’), each scored on a six-value
scale (always, usually, often, sometimes, rarely or
never), scoring 0-3 (least frequent occurrences
scored by 0), where higher scores represent
more severe symptoms.

Procedures

The current analysis is part of a comparative
research that focusses on fashion models. The
research was carried out using an online survey.
The second author (N. B.) worked as a model for
years, and based on her personal connections,
international fashion models were contacted,
who involved additional models. The survey was
also shared by non-profit fashion model organi-
sations, international fashion model networks
(Model Law, Models’ Empowered, Humans of
Fashion, The Models’ Health Pledge), and through
social media platforms (Facebook, Instagram —
Sample 1). A similar survey was distributed
among university students using the snowball
method (Sample 2) via university newsletters.
The survey data did not contain personal data.

Statistical analysis

The normality of each item was assumed if the
absolute value of skewness or kurtosis was less
than 2. If distribution of items were not consi-
dered as normal, the Satorra-Bentler correction
was used (Satorra & Bentler, 1988).

In the initial phase of the analysis, the factor
structure of the original and widely used EHQ
version (EHQ-21) was examined through con-
firmatory factor analysis (CFA), omitting the
item that was newly introduced without any pre-
test in the final phase of development (Gleaves
et al., 2013). Subsequently, each item of the 35
in the final phase that was not included in the
EHQ-21 but belonging to the same subscale as
the omitted item was individually tested as a
replacement item, and the factor structure of the
models with each replacement item was asses-
sed via CFA.
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After checking the factor structure of the origi-
nally proposed EHQ-21, the original selection
procedure, starting from the original 35 items,
was repeated according to Gleaves et al., elimi-
nating items that did not fit the factor structure
using CFA, modification indices and factor
loadings.

The fit of the model was measured using the
comparative fit index (CFI), the Tucker-Lewis
index (TLI), the standardised root mean square
residual (SRMR) and the root mean square error
of approximation (RMSEA). For CFI and TLI, the
minimum threshold of .9 was used, according to
Kline (1998), and for SRMR and RMSEA, the
maximum threshold of .06 (Hu & Bentler, 1999).
If the fit of the model was not proper, items were
removed step by step based on modification
indexes and factor loadings.

Factorial validity was also tested on the two se-
parate subsamples, assessing configural, metric,
and scalar invariance. Invariance between groups
was assessed by changes in fit indices from the
less constrained to the more constrained model.
Based on the large sample size (N>300) and re-
latively equal sub-sample sizes, the following
thresholds were used: DCFI<-.01 or DRMSEA<
.015 (Chen, 2007).

After CFA, Cronbach's reliability was verified
by Cronbach’s a for each EHQ factor for both
sub-samples and EDI factors. The Cronbach’s a
values of 0.7-0.95 were considered acceptable
(Tavakol & Dennick, 2011).

The convergent validity of EHQ with the EDI
subscales was assessed using Pearson's corre-
lation coefficients with two-tailed significance
tests.

As ON has not yet been approved by clinical
criteria, discriminant validity could not be as-

Table 2

sessed. However, we assumed that respondents
above the SCOFF cut-off score have higher EHQ
values. The difference was tested by the t-test or,
in case of unequal variance (tested by F-test) by
the Welch test independently of the distribution
according to the sample size greater than 100.
The effect size was measured using Cohen's d.

A significance level of p<.05 was used for all
statistical tests. SPSS 23 was used for descriptive
statistics, reliability analysis, and correlation
analysis. Stata 14 was used for all calculations of
factorial validity (CFA).

The goals of the analysis and all statistical pro-
cedures were defined before the data collection
and data-driven analyses were clearly identified
and discussed.

Ethics

Research is in accordance with the Declaration
of Helsinki and was approved by the Semmel-
weis University Budapest Regional Research
Ethics Board (No. 3/2020). All participants gave
their informed consent to participate.

Results
Factorial validity

The skewedness of the items was between -0.97
and 1.57, while the kurtosis was between -1.27
and 1.60.

CFA of the original EHQ-21, excluding the
newly introduced item — that was not among the
35 items used by Gleaves et al. (2013) in the final
phase of the development - yielded inadequate

Fit statistics for the CF A of the original EHQ measurement model without the item that is not in the set of original items and with replacement of the item with any of

the other items in the set belonging to the same subscale (N=406)

Model x? P CFl TLI GFI RMSEA Model
AIC

EHQ-21 without the item not among initial 35 499.74 167 <.001 .91 .90 .87 .07 184134
EHQ-21 with item 1 635.76 186 <.001 .88 .87 .85 .08  19380.5
EHQ-21 with item 26 645.44 186 <.001 .88 .87 .84 .08 19324.7
EHQ-21 with item 27 585.62 186 <.001 .90 .88 .86 .07 19144.6
EHQ-21 with item 30 654.38 186 <.001 .89 .87 .85 .08 19281.5
EHQ-21 with item 33 555.18 186 <.001 .90 .89 .86 .07  19176.3




Re-evaluation and revision of the Eating Habits Questionnaire

Table 3

Fit statistics for CF A of the EHQ measurement models tested (N = 406)

Model % Ay? CFI ACFI TLI SRMR RMSEA ARMSEA AIC
(df) (Adf)

Initial model (35 items) 2118.51 (557)* - .82 - .80 .09 .08 - 30765.4

Final model (18 items) 322.90 (132)* - .93 - .92 .06 .06 - 15791.2

Configural invariance 528.08 (264)* - .92 - .90 .07 .07 -

Metric invariance 551.27 (279)*  23.19(15) .91 -.002 91 .07 .07 -.001

Scalar Invariance 621.60 (297)*  70.33(18)* .90 -.017 .89 .100 .07 .004

*p<.05

None of the measurement coefficients of the model showed a significant difference between the two samples according to
the limited model in coefficients and intercepts.

fitaccording to two fitindices (GFI, RMSEA).In-  and .87, while in the case of EHQ-F they were .80
corporating any items from the same subscale and .77. All alpha values were in the acceptable
failed to enhance the model's fit, as shown in  range.
Table 2.

The selection process, as outlined by Gleaves
et al. (2013), was repeated using the 35 original = Convergent validity
items that persisted after the prior phase of the
original development procedure. The initial All EHQ subscales showed a significant positive
three-factor model with the original 35 elements  correlation with EDI-DT and EHQ-P showed a
did not fit our data (Table 3). After removing 17  significant positive correlation with all EDI sub-
items, the fit of the model was acceptable. The scales, but EHQ-K and EHQ-F were not signifi-
correlations between the subscales were positive  cantly correlated with EDI-B and EDI-BD (Table 4).
and significant in the range of .37 to .70 (Table
4). Multigroup analysis had been carried out Table 4
Comparing faShion model and non-model Correlation between the EHQ and EDI subscales (N = 406)

samples. The configural invariance model for EHQ-K EHQ-P  EHQ-F
the two separate samples showed a fit similarto ~ EHQK l
that for the full sample. The metric invariance EFQ-P 10 -

' ) e EHQ-F 57" 37" -
model showed smaller changes in the fitindices  gp|pT o1 40 11
compared to the thresholds. The scalar invariance  EDI-B .06* 20" .03
model showed a smaller change in RMSEA but a *ED"B(E)E) 0 247 -01"

p<.

larger change in CFI compared to the thresholds.

The relation of EHQ to the SCOFF result
Reliability

As a simulation of discriminant validity, we
Cronbach’s alpha values for models and non- measured the difference of each EHQ subscale
models respectively in the case of EHQ-K were  between those who scored equal to or above the
.81 and .79, in the case of EHQ-P they were .90  SCOFF cutoff score and the rest of the sample.

Table 5
Differences in the means of the EHQ subscales in relation to the SCOFF cutoff score
SCOFF<2 SCOFFD2 t df p Cohen’s d
n M SD n M SD
EHQ-K 221 10.2 3.1 185 12.2 3.4 -6.43 404 <.001 0.6
EHQ-P 221 13.0 4.1+ 185 18.7 6.4+ -10.53+  299.5++ <.001 1.1
EHQ-F 221 11.8 2.6 185 12.8 2.4 -3.86 404 <.001 0.4

+ Significant difference in SD assessed by F-test.
++ Welch test was used according to the significant difference in SD assessed by F-test.
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The differences were positive and significant on
all subscales, the effect sizes were between .4-1.2.
The largest effect size was measured in the case
of EHQ-P (Table 5).

Discussion

The objective of the present study was to repeat
the last phase of the development and the eva-
luation of EHQ among mainly non-native Eng-
lish speakers, based on the original set of items
before the last phase of the original develop-
ment procedure.

In the first step of the analysis, the factor struc-
ture of the widely used EHQ-21 was investigated
using CFA without the item that was newly
introduced in the last phase of the original de-
velopment process. This factor structure did not
fit the data. In the subsequent steps of the analy-
sis, the missing item was replaced by each of the
items from the original pool on the same sub-
scale that were not used in the final model. None
of the models with replacement items fit the
data.

In the next step of the analysis, the last phase of
the original development process was repeated
with the original set of 35 items to find the struc-
ture of the items consistent with the whole pro-
cedure.

According to the results of the process, a three-
factor EHQ solution was found and validated
consisting of 18 elements (EHQ-18) on a factor
structure similar to that proposed by Gleaves et
al. (2013). The fit indices were similar to the ori-
ginal model of Gleaves et al. (2013), but our mo-
del also fitted with a restriction to equal coeffi-
cients and (less strictly) equal intercepts for the
two independent samples. Consequently, con-
figural and metric invariance was proved fully
for the two independent samples, while scalar
invariance was proved partially.

The differences between the elements of the
currently proposed EHQ-18 version and the
widely used EHQ-21 version are shown in Table 6.
Regarding EHQ-K, both the original and the re-
vised version consist of five items; however, one
of the items is different: the item ‘My diet is bet-

ter than the diets of other people.” was replaced
by the more general and not comparable item ‘I
eat only healthy foods.” in the revised version.
Similarly, only one item is different in the EHQ-F
subscale: the item ‘Eating the way I do gives me
a sense of satisfaction.” was replaced by the
semantically similar ‘Eating healthy brings me
fulfilment.” in the revised version. In contrast,
the composition of the EHQ-P subscale shows
more dissimilarities compared to the original
version. In the revised version, the EHQ-P con-
sists of nine items in contrast to the 13 items of
the original version. More importantly, only four
items are identical in the two versions. Three of
the four common items (3, 5, 34) are related to
social relationships, while the fourth (16) is
related to the possibly compulsive character of
ON. Parallelly, four of the five newly included
items (2, 17, 23, 28) are related to compulsivity,
while the fifth is related to the restriction of
social relations. The nine items left out show less
consistency. While five items are related to com-
pulsivity (10, 14, 20, 29, 31), the remaining four
items (8, 9, 15, and one without ordinal) are not
closely related to any of the dimensions men-
tioned above.

Acceptable Cronbach alpha values regarding
all subscales for both samples were supported
by the reliability of the final version of EHQ si-
milarly to the previous validations.

Convergent validity was partially assessed and
also showed some important specificity, as not
all EHQ subscales were correlated with EDI
diagnostic subscales. The significant positive
correlation between EDI-DT and all EHQ sub-
scales shows the possible relationship between
the psychopathological background of ON and
other EDs. However, the fact that only EHQ-P
shows a significant positive correlation with all
subscales of EDI could mean that EHQ-P pos-
sibly measures the pathological dimension of
orthorexia, while the other two subscales could
relate to healthy orthorexia (Barthels et al., 2019;
Depa et al., 2019; Zickgraf & Barrada, 2022).

The simulation of discriminant validity analy-
sis fully supports the validity of EHQ-18. Howe-
ver, differences in effect size values in favour of
EHQ-P support the assumption that EHQ-P
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Table 6
Items from the original EHQ-21 and the evaluated EHQ-18

No.* Item EHQ-21 EHQ-18 Factors
6 Eating healthily brings me fulfilment. + Feelings
7 | have made efforts to eat more healthily over time. + + Feelings
12 | feel in control when | eat healthily. + + Feelings
19 Eating the way | do gives me a sense of satisfaction. + Feelings
22 | feel great when | eat healthily. + + Feelings
11 My diet is better than other people’s diets. + Knowledge
13 I am more informed than others about healthy eating. + + Knowledge
18 My eating habits are superior to others. + + Knowledge
27 | eat only healthy foods. + Knowledge
32 | prepare food in the most healthful way. + + Knowledge
33 It's important to me to eat healthily. + + Knowledge
- The way my food is prepared is important in my diet. + Knowledge
2 | place more and more restrictions on the foods | can eat. + Problems
3 | turn down social offers that involve eating unhealthy food. + + Problems
5 My healthy eating is a significant source of stress in my relationships. + + Problems
8 My diet affects the type of employment | would take. + Problems
9 I have difficulty finding restaurants that serve the foods | eat. + Problems
10 | follow a health-food diet rigidly. + Problems
14 | spend more than three hours a day thinking about healthy food. + Problems
15 Few foods are healthy for me to eat. + Problems
16 | follow a diet with many rules. + + Problems
17 | think about healthy food when engaged in other activities. + Problems
20 | only eat what my diet allows. + Problems
23 | take my own food with me wherever | go. + Problems
24 I avoid going out to eat with others because of my diet. + Problems
28 Most of my free time revolves around eating healthily. + Problems
29 In the past year, friends or family members have told me that I'm overly

concerned with eating healthily. + Problems
31 | am distracted by thoughts of eating healthily. + Problems
34 | go out less since | began eating healthily. + + Problems

* Numbering of items according to the original numbering in the paper by Gleaves et al. (2013)

might measure the pathological dimension of
orthorexia.

Limitations

Although two independent samples were drawn
for the analyses, which were supposedly different
in the affectedness of the ED, they could not be
considered as a random sample. Furthermore,
both samples were restricted to young women,
taller and thinner than the average, which encou-
rages repeating the current evaluation in a less
restricted population. A further limitation of our
results is that we eliminated a large number of
items during CFA, based on the modification in-
dex and factor loading, increasing the possibility
of overfitting our model. However, the fit of the
model for both independent sub-samples de-

crease the probability of such error. It should
also be mentioned as a possible limitation that
most of the respondents were not native English
speakers, which could cause inconsistency in
the answers due to misunderstandings; howe-
ver, the consistent results of our analysis seem
to oppose this assumption.

During the development of the EHQ-21, an
item was substituted with a new one in the final
phase (Gleaves et al., 2013). By excluding this
item and replacing it with any of the original
items, our investigation unveiled that the addi-
tion of the new item potentially influenced the
resultant factor structure. Upon replicating
the final phase of the development process with
the original 35 items prior to the substitution,
we identified an 18-item tool (EHQ-18) structured
similarly into three dimensions, albeit with only
11 items overlapping with the current EHQ-21.
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Conclusion and implication

redeti

for future research

Our analysis affirms the factorial and convergent
validity, as well as the reliability, and implies the
potential discriminant validity of the EHQ-18
within a specific cohort of non-native English-
speaking women. The factor structure theoreti-
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