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Abstract

Objective: There has been increasing interest in identifying individuals with patho-
logical healthy eating behaviours, or orthorexia nervosa (ON). This study aimed to
investigate the validity (construct- and criterion-related) and reliability (internal
consistency) of the Eating Habits Questionnaire (EHQ) as a measure of ON. A sec-
ondary aim was to examine how the EHQ would predict a distinct feature of ON,
adequate dietary intake.

Design: Cross-sectional online questionnaire incorporating existing measures of
ON and dietary intake.

Setting: Participants were recruited online via social media and a university’s
research webpage.

Participants: Women (n 286) ranging in age from 17 to 73 years.

Results: Exploratory factor analysis established that the EHQ represented four ON
dimensions (Healthy Eating Cognitions, Dietary Restriction, Diet Superiority and
Social Impairment), inconsistent with the scale’s original three dimensions
(Problems, Knowledge and Feelings). Cronbach’s a coefficients ranged from
0-72 to 0-80 for the four subscales and was 0-89 for the total EHQ scale.
Criterion-related validity revealed a significant moderate to strong correlation
(r=-0-54, P<0-001) between the EHQ and ORTO-10 (a ten-item version of
ORTO-15). The EHQ, particularly the EHQ-Diet superiority subscale, was found
to be predictive of better, as opposed to, poorer dietary adequacy.

Conclusions: Findings suggest that improvements still need to be made to the EHQ
for it to be a valid and reliable measure of ON. Ideally, new assessment tools based
on established diagnostic criteria are needed to advance our understanding of ON.
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Orthorexia nervosa (ON) is an extreme eating behaviour char-
acterised by a pathological fixation with healthy eating and
proper nutrition. The term was first coined in 1997 from the
Greek words ‘ortho’, meaning correct, and ‘orexia’, meaning
appetite”. In ON, the pursuit of a ‘correct’ or ‘pure’ diet
becomes obsessive, leading to a self-imposed, highly rigid
dietary pattern that eliminates foods or entire food groups per-
ceived to be unhealthy. While nota clinically recognised eating
disorder®, in the recently proposed diagnostic criteria,
researchers®? offer the following fundamental characteristics
for the diagnosis of this condition: (i) an obsessive and exces-
sive focus on particular healthy eating beliefs or theories; (ii)
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exaggerated emotional responses, such as guilt, anxiety or fear
of disease, in response to dietary transgressions; and (iii) even-
tual escalation of dietary restrictions. As the preoccupation with
healthy eating is taken to the extreme, individuals with ON may
experience malnutrition and significant weight loss from the
severely restricted diet™ and social isolation from foregoing
events that involve food®.

Despite the lack of formal recognition for ON as an
eating disorder, there has been growing interest among
researchers, dieticians and community members alike in
identifying individuals with orthorexic tendencies. The cur-
rent literature surrounding ON is dominated by studies
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investigating its prevalence within the population, with the
majority using a tool called the ORTO-15. Existing ON
prevalence estimates have varied widely. In the general
Italian population, ON prevalence has been shown to range
from 6:9 to 57-6%7®. In specific populations, such as a
sample of Brazilian dietitians and Spanish yoga practitioners,
rates were as high as 81-9 and 86-0%, respectively®!?.
These high rates are concerning for a relatively new phe-
nomenon, particularly when compared to the prevalence
rates of established eating disorders such as anorexia nerv-
osa, which range from 2 to 4 % in the general population'?.
As a result, questions have been raised over the reliability
and validity of the ORTO-15 as a measure of ON.

The ORTO-15, originally developed and validated in
Italian, was translated into English for publication with
no further validation of the English version of the scale'”.
Since then, internal consistency of the scale has come
under scrutiny due to discrepancies between studies, with
some reporting unacceptable Cronbach’s a coefficients
(0-3119, 0.2392) " while others have found respectable
values (0-791%; 0-83149). Studies that have made efforts
to strengthen the reliability and validity of the ORTO-15
have also revealed varying results. Different factor struc-
tures, ranging from one-factor to three-factor solutions,
have been suggested, and various items have been
removed based on negative item—total correlations, con-
firmatory factor analysis or exploratory factor analysis,
leading to multiple scale variations™%1>-19,

Given the methodological issues with the ORTO-15, a
twenty-one-item ON measure called the Eating Habits
Questionnaire (EHQ) was developed and validated in
English by Gleaves et al.®”. Preliminary evidence indicates
that the EHQ has more promising psychometric properties
than the ORTO-15 (in all its various forms). Construct
validity was demonstrated by Gleaves et al?® through
strong correlations with other measures of disordered
eating behaviour (Eating Attitudes Test-26; Bulimia Test—
Revised), and weaker correlations with measures of
personality and general psychopathology. However, apart
from the original validation study, the EHQ has only
been used by a few other published studies®?®, and
slight differences have been found. While a similar three-
factor structure for the EHQ was demonstrated by Oberle
et al®V, three items that initially loaded onto the
Problems subscale loaded onto the Knowledge subscale,
which the authors subsequently renamed the Behaviours
subscale. These subscales were then used by Oberle and
Lipschuetz® and Oberle et al.??. In light of this ambiguity,
there is a need for further evaluation of the EHQ’s psycho-
metric properties and its suitability as a measure of ON.

To date, few studies have examined the EHQ as a mea-
sure of ON, and no published study has compared the two
existing measures of ON. The primary aim of the present
study was to analyse the underlying factor structure of
the EHQ and further investigate the scale’s psychometric
properties by assessing its internal consistency (reliability)
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and its relationship with the ORTO-15 (criterion-related
validity). It was expected that the factor structure of the
EHQ in the present study would replicate that of previous
research, and each subscale would demonstrate high
internal consistency. As the EHQ and ORTO-15 purport
to measure the same construct, it was also predicted that
these two scales would be highly correlated with each
other, demonstrating criterion-related validity. The study
also sought to investigate the relationship between the
EHQ and dietary adequacy and how this compares with
the ORTO-15. Given that ON involves the exclusion of
certain food groups and a preference for other food groups,
it was expected that for women with higher levels of ON,
the consumption of cereals and grains, dairy and meat/
meat alternatives would be inadequate while the consump-
tion of fruit and vegetables would likely be adequate.

Methods

Study population

The sample consisted of 286 female adults ranging in age
from 17 to 73years (M=31-08, sp=11-60) with an
average BMI of 24-62 kg/m? (sp = 5-31). Most participants
had completed an undergraduate (42-0 %) or postgradu-
ate (25-7%) university degree and were identified as
Caucasian (794 %) or Asian (14:3%) based on self-
reported ethnicity.

Study procedure
The present study was an analysis of cross-sectional data
from a questionnaire study on ‘Food-Related Claims and
Eating Behaviours’. Potential participants were invited to
complete an anonymous survey, which included questions
on demographic information, both the EHQ and ORTO-15,
and a measure of food consumption. Participants were
recruited via an anonymous web link posted on social media
pages of dietitians, nutritionists and food bloggers and a uni-
versity’s research page. Face-to-face recruitment with a
paper-based version of the survey was also conducted at
the campus of a medium-sized South Australian university
with anonymous return via reply-paid envelopes. Return
of the questionnaire was considered as informed consent.
Participants who were aged >17 years could participate
in the study. Given the differences in eating behaviour and
dietary recommendations for men and women®® as well
as the prevalence of disordered eating symptomatology,
only data from women were included in the present study.
Originally, 500 people commenced the survey. Of these,
seventy-one men were excluded and a further 139 poten-
tial female participants did not complete the EHQ and
were excluded from subsequent analyses. Data from
a further four participants were excluded as age was
either not reported (7 3) or the participant was under
17 years (n 1). Excluded participants were significantly
younger (#(495) =3-20, P=0-001, M=27-86, sp=10-71)
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than included participants, but did not differ on BMI
(1(469) = 0-99, P=0-323, M= 24-16, sD =4-61).

Study measures

Demographic information

Participants provided demographic information including
their age, sex, height, weight, ethnicity and education level.
Self-reported height and weight were used to calculate BMI
(kg/m>).

Eating Habits Questionnaire

The EHQ is a twenty-one-item self-report measure devel-
oped for the assessment of ON symptomatology®”. The
EHQ is composed of three subscales that measure the
problems associated with healthy eating (twelve items,
e.g. Tturn down social offers that involve eating unhealthy
food”), knowledge of healthy eating (five items, e.g. ‘T am
more informed than others about healthy eating’) and
positive feelings about healthy eating (four items, e.g. ‘I feel
in control when I eat healthily’). Items are scored on a
four-point scale ranging from 1 (false, not at all true) to
4 (very true). The scores for individual subscales and the
total scale were summed, with higher scores indicating
increased ON tendencies. Gleaves et al.?® reported high
internal consistencies for the three subscales (Cronbach’s
a=0-82-0-90). Oberle et al® found comparable
Cronbach’s a coefficients for the total scale (0-90) and
the three subscales (a =0-73-0-87). In the present study,
Cronbach’s a for the total scale was also comparable (0-89).

ORTO-15

The ORTO-15 is a fifteen-item self-report measure designed
to assess ON symptoms'”. The questionnaire represents the
cognitive (six items, e.g. ‘Do you think that consuming
healthy food may improve your appearance?’), clinical (five
items, e.g. ‘Does the thought of food worry you for more
than 3 h a day?) and emotional (four items, e.g. ‘Do you feel
guilty when transgressing?) aspects of ON. Items were
scored on a four-point scale (never, sometimes, often and
always). The scores for each item were summed with
composite scores ranging from 15 to 60. Lower overall
scores indicated increased ON tendencies. Among studies
that have utilised the ORTO-15, internal consistency of the
scale (in its multiple variations) has previously been
reported to range between a = 0-23 and 0-832'% In the cur-
rent sample, internal consistency of the original fifteen-item
scale was a=0-50. Following Barnes and Caltabiano™®,
items with negative item-total correlations or no correlation
were deleted to increase the scale’s internal consistency
(items 1, 2, 8, 9, 13). The internal consistency of the scale
consisting of ten items was a = 0-76. This revised ten-item
version (ORTO-10) was used in subsequent analyses.

Dietary adequacy

Dietary adequacy was assessed using ten self-reported short
food survey questions developed to estimate compliance
with the Australian Dietary Guidelines®. The questions
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assessed participants’ usual food intake over the past week.
Participants were asked to indicate the number of servings
per day they consumed from each of the following food
groups: fruit, vegetables, meat and alternatives (e.g. legumes,
eggs, tofw), dairy, cereals and grains, and discretionary foods
(e.g. chocolates, cakes, biscuits, soft drinks). Responses were
coded as either meeting or not meeting the Australian Guide
to Healthy Eating’s (AGHE) recommended servings per day
for adult women (2 servings of fruit, 5 servings of vegetables,
2:5 servings of meat and alternatives, 25 servings of dairy,
6 servings of cereals and grains and up to 2-5 servings of dis-
cretionary foods??).

Statistical analyses

IBM SPSS (version 22) was used for all statistical analyses,
with a P-value <0-05 considered statistically significant.
Sample size was based upon the number of participants
required to conduct factor analysis, whereby authors
suggest a minimum 7> 200%%. The final sample (72 286)
was sufficient to detect a medium effect size (power = 0-80,
P=0-05)%". To assess the underlying factor structure of
the EHQ, exploratory factor analysis with direct oblimin
rotation was conducted. The number of factors retained
was based on eigenvalues >1-0 and inspection of the scree
plot. Items were required to exhibit factor loadings >0-30 to
be considered part of that factor. If an item exhibited
loadings at this level for more than one factor, it was placed
in the factor with the higher loading. The internal consis-
tency of the EHQ and each of the EHQ subscales was
assessed by Cronbach’s a. Criterion-related validity was
examined by computing Pearson’s correlation coefficients
between the EHQ and the measure of orthorexia, the
ORTO-10. Correlation coefficients >0-50 were considered
strong; coefficients between 0-30 and 0-50 were considered
moderate; and coefficients between 0-10 and 0-29 were
considered weak®.

To compare the ability of the EHQ and ORTO-10 in pre-
dicting dietary adequacy, logistic regression analyses were
used to explore the relationship between EHQ subscale
scores and the ORTO-10 score (independent continuous
variables), and meeting recommendations for each food
group (dependent categorical variable). Pairwise deletion
was used in the case of missing data for all analyses.

Results

Principal components analysis of the EHQ

The factorability of the data was supported as the Kaiser—
Meyer-Olkin value of 0-87 exceeded the recommended
value of 0-60, and Bartlett’s test of sphericity was significant
(P<0-001). Four factors were extracted by principal
components analysis, which accounted for 54-4 % of the
total variance. Following direct oblimin rotation, the rotated
solution revealed that items 5, 6 and 16 showed high load-
ings on multiple factors. The final number of items placed
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Table 1 Eigenvalues, variance explained and factor loadings of the pattern matrix for the twenty-one-item Eating Habits Questionnaire (EHQ)
following principal components analysis with direct oblimin rotation (n 286)

Component loading (pattern matrix)

EHQ items 1 2 3 4 h2
Factor 1 (Healthy Eating Cognitions)
18. | am distracted by the thoughts of eating healthily 0-86* 017 —0-09 -0-11 0-72
17. In the past year, friends of family members have told me that I'm 0-65* 0.-01 —0-06 017 0-50
overly concerned with eating healthily
10. | spend more than 3 h a day thinking about healthy food 0-64* 0-12 0-09 —0-05 0-47
2. My healthy eating is a significant source of stress in my relationships 0-64* 0-20 —0-26 0-24 0-59
8. | feel in control when | eat healthily 0-58* -0-21 0-30t 0-00 0-54
16. | feel great when | eat healthily 0-48* —0-411 0-28 0-11 0-56
Factor 2 (Dietary Restriction)
15. | only eat what my diet allows 0-06 0-66* 0-31t 0-07 0-61
12. | follow a diet with many rules 0-30t 0-62* 0-14 0-11 0-65
11. Few foods are healthy for me to eat 0-27 0-61* —0-04 0-05 0-51
Factor 3 (Diet Superiority)
7. My diet is better than other people's diets —-0-08 0-03 0-82* 0-10 0-69
13. My eating habits are superior to others -0-12 0-311 0-76" -0-07 0-60
9. I am more informed than others about healthy eating —0-00 —-0-06 0-67 0-02 0-46
19. | prepare food in the most healthful way 0-13 -0-10 0-60~ 0-28 0-61
14. Eating the way | do gives me a sense of satisfaction 0-28 0-03 0-45* —0-16 0-32
3. | have made efforts to eat more healthily over time 012 -0-33t 0-39* 0-35t 0-48
21. The way my food is prepared is important in my diet 0-33t —0-01 0-36 0-24 0-49
Factor 4 (Social Impairment)
4. My diet affects the type of employment | would take -0-02 -0-15 -0-10 0-74* 0-50
1. I turn down social offers that involve eating unhealthy food 0-03 0-05 0-08 0-69* 0-54
20. | go out less since | began eating healthily 0-08 0-22 0-06 0-55* 0-45
5. | have difficulty finding restaurants that serve the foods | eat —0-05 0-43t 0-02 0-54* 0-51
6. | follow a healthy food diet rigidly 0-16 0-18 0-36% 0-46* 0-62
Eigenvalues 6-59 2.07 1.45 1.31
% of variance 31-38 9-88 6-90 6-24

*Values indicate the factor on which the item was ultimately placed. h2 = communality.

tValues indicate a high (>0-3) double loading on two factors.

in each factor, with respective factor loadings, is outlined in
Table 1.

The four factors were interpreted and named based on
the ON concepts they most strongly reflected. The first factor
consisted of six items that describe the perceptions and
thoughts about healthy eating and was named ‘Healthy
Eating Cognitions’. The second factor consisted of three
items representing the dietary restrictions associated with
healthy eating beliefs and was named ‘Dietary Restriction’.
The third factor consisted of seven items that reflected the
superior knowledge and habits related to healthy eating
behaviours and was named ‘Diet Superiority’. Lastly, the
fourth factor consisted of five items that mainly reflected
the social impact of over-prioritising healthy eating. This
factor was named ‘Social Impairment’ (Table 1).

Internal consistency

Cronbach’s a coefficient for the total EHQ scale was 0-89,
while that for the four factors were: EHQ-Healthy Eating
Cognitions, 0-77; EHQ-Dietary Restriction, 0-72; EHQ-
Diet Superiority, 0-80, and EHQ-Social Impairment, 0-77.

Criterion-related validity

As shown in Table 2, there was a significant correlation
between the total EHQ scale and ORTO-10 (r=-0-54,
P <0-001). The EHQ-Healthy Eating Cognitions scale was
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most strongly correlated with the ORTO-10 (r=-0-65,
P<0-:001), demonstrating a stronger correlation than the
overall EHQ scale (Table 2). Negative correlations were
expected due to the different scoring of the EHQ (higher
scores indicate ON) and ORTO-10 (lower scores indicate
ON). Table 2 also includes the ORTO-15 for comparison
with other studies.

Relationship with dietary adequacy

A logistic regression was run for each food group. Meeting
recommendations for the food group was coded as ‘1’,
and not meeting recommendations was coded as ‘0.
Overall, recommendations were met by 56-9 % of partici-
pants for fruit, 27-0 % for vegetables, 49-8 % for meat and
alternatives, 14-2 % for dairy, 5:6 % for cereals/grains and
88:0% for discretionary foods. Each logistic regression
model contained five independent variables (EHQ-Healthy
Eating Cognitions, EHQ-Dietary Restriction, EHQ-Diet
Superiority, EHQ-Social Impairment and the ORTO-10).
Results of logistic regression analyses showed that the full
model containing all predictors was not statistically signifi-
cant for two food groups (cereals and grains, and dairy),
indicating that the EHQ and ORTO-10 were not able to
distinguish between participants who met or did not meet
recommendations for cereals, > (5, n 267)=659,
P=0-253, or dairy intake, y* (5, n 267) = 4-33, P=0-502.
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Table2 Pearson's correlation coefficients between the total Eating Habits Questionnaire (EHQ) scale, the EHQ subscales and the ORTO-10
(n 286)

Measure M SD 2 3 4 5 6
1. Total EHQ 41.02 9.73 -

2. EHQ-Healthy Eating Cognitions 11.87 3-35 0-82* -

3. EHQ-Dietary Restriction 411 1.67 0-64* 0-45* -

4. EHQ-Diet Superiority 16-95 4.26 0-85* 0-55* 0-36* -

5. EHQ-Social Impairment 8-09 2.91 0-79* 0.52* 0-51* 0.52* -

6. ORTO-10 (n 274)t 26-81 4.61 —0-54* —0-64* —0-31* -0-32* —0-42* -
7. ORTO-15 (n 274)t 39.05 4.50 —0-60* —0-63* —0-40* —0-38* —0-51* 0-86*

*P<0-001.
1Missing data due to non-response to ORTO-15 questions.

Table 3 Summary of logistic regression analyses predicting fruit, vegetables, meat and alternatives and discretionary food intake (n 267)*

95% ClI
Variable B SE OR Upper Lower Wald statistic P
Fruit intake (>2 servings per day)
EHQ-Healthy Eating Cognitions 0-06 0-06 1.07 0-94 1.20 1.06 0-304
EHQ-Dietary Restriction —0-14 0-09 0-87 0-72 1.04 2.32 0-128
EHQ-Diet Superiority 0-09 0-04 110 1.02 119 565 0-017
EHQ-Social Impairment 0-07 0-06 1.08 0-95 1.21 1-43 0-232
Total ORTO-10 0-040 0-04 1.04 0-97 1.12 1.12 0-290
Vegetables intake (>5 servings per day)
EHQ-Healthy Eating Cognitions 0-03 0-07 1-03 0-90 117 0-14 0-705
EHQ-Dietary Restriction —0-04 0-10 0-96 0-79 117 0-14 0-708
EHQ-Diet Superiority 0-23 0-05 1.25 1.14 1-38 22.29 <0-000
EHQ-Social Impairment 0-06 0-06 1.06 0-93 1.20 0-77 0-380
Total ORTO-10 0-04 0-04 1.04 0-96 114 0-86 0-353
Meat and alternatives intake (>2-5 servings per day)
EHQ-Healthy Eating Cognitions 0-19 0-06 1.21 1.07 1.37 9-33 0-002
EHQ-Dietary Restriction —0-24 0-10 0-79 0-65 0-95 6-38 0-012
EHQ-Diet Superiority 0-01 0-04 1.01 0-94 1.09 0-08 0-784
EHQ-Social Impairment 0-03 0-06 1.03 0-92 1.16 0-28 0-596
Total ORTO-10 0-05 0-04 1.05 0-98 113 1.93 0-165
Dairy (>2-5 servings per day)
EHQ-Healthy Eating Cognitions 0-05 0-09 1.05 0-89 1.24 0-37 0-543
EHQ-Dietary Restriction -0-12 0-15 0-89 0-66 1-19 0-66 0-418
EHQ-Diet Superiority —-0-00 0.05 1.00 0-90 1.10 0-01 0-943
EHQ-Social Impairment -0-11 0-09 0-90 0-76 1.07 1.45 0-229
Total ORTO-10 —0-05 0-05 0-95 0-86 1.06 0-82 0-365
Grains/cereals (>6 servings per day)
EHQ-Healthy Eating Cognitions 0-10 0-13 110 0-86 141 0-57 0-452
EHQ-Dietary Restriction —0-19 0-23 0-83 0-53 1.30 0-67 0-412
EHQ-Diet Superiority 0-10 0-08 111 0-95 1.30 1.71 0-192
EHQ-Social Impairment -0-04 0-13 0-96 0-74 1.24 0-11 0-741
Total ORTO-10 0-14 0-08 1.15 0-98 1.35 2.84 0-092
Discretionary food intake (<2-5 servings per day)
EHQ-Healthy Eating Cognitions -0-16 0-10 0-85 0-70 1.04 2.50 0-114
EHQ-Dietary Restriction -0-16 017 0-86 0-61 1-20 0-84 0-361
EHQ-Diet Superiority 0-42 0-09 1.53 1.28 1-83 21.87 <0-001
EHQ-Social Impairment -0.07 0-11 0-94 0-75 117 0-34 0-561
Total ORTO-10 —0-09 0-06 0-91 0-81 1.03 2.07 0-150

EHQ, Eating Habits Questionnaire.
*Missing data due to non-response to food frequency questions.

For the remaining food groups, a test of the full
model against a constant-only model was statistically sig-
nificant (fruit: ¥*(5, 7 267) = 18-00, P=0-003; vegetables:
75, n 267)=45-89, P<0-001; meat and alternatives:
15, n267)=17-13, P=0-004; discretionary food: y*(5,
n267)=37-31, P<0-001). For fruit, vegetables and discre-
tionary food intake, only the EHQ-Diet Superiority scale

9/10.1017/51368980019004282 Published online by Cambridge University Press

made a unique statistically significant contribution to the
model, with higher scores on the EHQ-Diet Superiority
scale associated with meeting the recommended intake
for these food groups (Table 3). For meat and alternatives
intake, the EHQ-Healthy Eating Cognitions and EHQ-
Dietary Restriction scales, instead, made unique statistically
significant contributions to the model. Higher scores on the
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EHQ-Healthy Eating Cognitions scale predicted adequate
consumption of meat and alternatives (Table 3). Conversely,
participants who had higher scores on the EHQ-Dietary
Restriction scale were less likely to meet the AGHE guide-
lines for adequate consumption of meat and alternatives
(Table 3).

Discussion

The present study examined the EHQ as a measure of ON
symptomatology by comparing it to an existing measure
of ON, the ORTO-10 (a ten-item version of the ORTO-15).
Results indicate that the EHQ may be better conceptualised
by four factors: thoughts about healthy eating, dietary restric-
tion, diet superiority and social impairment. While the scale
as a whole demonstrated high internal consistency, weaker
reliability estimates were found for the EHQ subscales.
Overall, the EHQ was related to the ORTO-10; however,
the EHQ appeared limited in predicting dietary intake con-
sistent with recommendations. Only the EHQ-Diet
Superiority scale predicted adequate consumption of fruit,
vegetables and limiting of discretionary food. The EHQ-
Healthy Eating Cognitions scale predicted adequate
consumption of meat and alternatives, while the EHQ—
Dietary Restriction scale was associated with a reduced
likelihood of meeting recommendations for meat and
alternatives intake. No associations were found between
the ORTO-10 and dietary adequacy of any food group.

In the present study, exploratory factor analysis revealed
four factors (Healthy Eating Cognitions, Dietary Restriction,
Diet Superiority and Social Impairment) on the EHQ.
Overall, the item content of these factors mostly failed to
echo the ON dimensions suggested by previous
research®?D, For example, the Diet Superiority subscale
proposed in the present study (seven items) reflects the
belief that one’s diet and knowledge about healthy food is
superior to others (similar to the Knowledge subscale), but
also includes feelings of satisfaction in relation to one’s diet
(previously in the Feelings subscale). In addition, while the
previous Problems subscale incorporated both obsessive-
ness and rigidity around healthy eating and associated social
consequences, the factor structure in the present study sep-
arates these constructs. The proposed Dietary Restriction
subscale (three items) reflects adherence to dietary rules
and the belief that few foods are healthy for the individual,
and the proposed Social Impairment subscale (five items)
reflects the impact that current eating practices may have
on social engagements. Lastly, the proposed Healthy
Eating Cognitions subscale (six items) does not map directly
back to the previously proposed subscales and, instead,
reflects the amount of time spent thinking about healthy
food/eating healthily and its importance.

As the current sample was demographically similar to
the populations in which the EHQ was originally tested —
English-speaking, predominantly Caucasian and female
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participants”

emerged due to cultural differences between samples
However, while a four-factor solution provided the best
conceptual fit, factors were still not clearly separable
due to the presence of multiple cross-loading items. This
suggests problems with item construction (e.g. an item
reflects multiple dimensions of ON, or its meaning is
ambiguous®). DeVellis®® notes that the ability of a set
of items in a scale to perform as it was originally hypothes-
ised ultimately determines its validity. It is unknown
whether the factor structure of the EHQ will remain stable
over repeated administrations in different samples. This
highlights the need for refinement of the EHQ. This may
include deleting or revising items that have strong cross-
loadings on multiple factors such that they significantly
reflect only one dimension of ON, and the addition of items
to improve internal consistency.

The present study also examined the criterion-related
validity of the EHQ, established through a significant
correlation between the total EHQ scale and ORTO-10.
Additionally, the Healthy Eating Cognitions subscale
demonstrated a stronger correlation with the ORTO-10
than the composite scale, indicating that the items in
ORTO-10 may more strongly represent cognitive aspects
of healthy eating. Thus, the EHQ could be another poten-
tially useful measure for studying ON symptomatology,
particularly in assessing individuals’ thoughts and percep-
tions around healthy eating. However, this result should be
interpreted in the context of certain limitations, particularly
in the use of ORTO-10 as a criterion measure. Due to
the low Cronbach’s a of the fifteen-item version of the
scale and following previous research>1019 we utilised
a ten-item version of the scale. However, the need to
remove items reflects the inconsistent and unpredictable
performance of ORTO-15. Thus, it is unclear whether the
significant agreement found between the ORTO-10 and
EHQ in the present study would remain when tested in
different samples.

Overall, as predicted, the EHQ was a better independent
predictor of dietary adequacy than the ORTO-10. In
particular, increased ON tendencies, particularly dietary
superiority associated with ON, were predictive of better
dietary adequacy. Only one other study has investigated
the relationship between ON and food intake, using the
shortened Hungarian version of ORTO-15 — the ORTO-11-
Hu"”. Interestingly, increased ON tendencies were
also found to be associated with healthier eating habits, par-
ticularly increased consumption of whole wheat cereals!”.
With the nature of items in the EHQ-Diet Superiority
subscale reflecting an individual’s superior knowledge of
healthy eating and moral judgement of others with differing
habits, the relationship between this scale and adequate con-
sumption of fruit, vegetables and discretionary foods may be
explained by perceptions of these food groups. For exam-
ple, individuals commonly associate fruit and vegetables
as part of a healthy diet®®. Limiting intake of meat, fish

—itis unlikely that a different factor structure
(29,30)
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and alternatives, as well as foods high in fat and/or sugar (i.e.
discretionary foods), is also consistently perceived as
healthy eating behaviours®339.

Individuals with higher scores on the EHQ-Dietary
Restriction subscale were less likely to meet recommenda-
tions for the intake of meat and alternatives. The self-
imposed dietary restriction associated with ON commonly
begins with the adoption of healthy eating theories, particu-
larly pseudoscientific theories that tend to be centred on
restrictive eating patterns (e.g. macrobiotic diet, paleo diet,
raw-foodism). Thus, the observed finding could be
attributed to a number of participants in this study adhering
to prominent dietary theories that espouse cutting out meat,
with insufficient replacement from alternative sources of
protein. Indeed, powered by social media, dietary patterns
that recommend a reduction in meat intake have grown in
popularity in recent times under the so-called ‘clean eating’
movement®®. However, recent research suggests that
orthorexic eating behaviour is not related to a vegan
lifestyle, but rather shares similar health-related motiva-
tions®®. As the adherence to specific dietary preferences
was not accounted for here, this could not be further
explored. Future research should aim to investigate
participants’ adherence to specific dietary preferences
and their potential impact on orthorexic behaviours and
disordered eating symptomatology.

Overall, results of the present study indicate that
improvements need to be made to the EHQ for it to be a
valid and reliable measure of ON. The EHQ appears to
be a better measure of normal healthy eating habits, rather
than orthorexic tendencies. Other authors have also
criticised the lack of comprehensiveness of the EHQ as a
measure of ON, specifically that it does not adequately
cover compulsive behaviours or emotional distress associ-
ated with ON“237)_ This is apparent when comparing the
content of EHQ to the recently proposed diagnostic criteria
for ON®. The EHQ fails to reflect the more defining
characteristics of ON as outlined in Dunn and Bratman’s®
proposed criteria, such as the escalating nature of dietary
restrictions, excessive meaning placed on food, and
the significant emotional distress when violating the
self-imposed diet. While the items may allude to these
characteristics, their overall meaning is often ambiguous
and can easily be interpreted as behaviours of healthy
eating (e.g. ‘I follow a diet with many rules’, ‘T feel great
when I eat healthily’, “The way my food is prepared is
important in my diet). Furthermore, Dunn and Bratman®
suggest that moral superiority displayed by individuals
with ON is not an essential feature for diagnosis, yet it
formed a substantial and standalone subscale of the EHQ
in this study. Similar to the ORTO-15, a pitfall of the EHQ
could be that items do not represent significant impairment
of ON, thus only reflecting the adoption of healthy eating
behaviours, but not its intensification into obsessive and
pathological behaviour.
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The present findings should be considered in light
of several limitations. First, the study used a sample of
convenience, with participants recruited mainly from social
media platforms of health- and food-related professionals.
Thus, it is possible that participants who were interested in
health and nutrition, and who were more likely to have
healthy eating habits, may have self-selected to commence
the survey®®. Second, as all data were self-reported,
responses to the questionnaires may have been subject
to recall bias and/or social desirability bias®”. For example,
the use of food frequency questions to assess dietary
adequacy, and in particular intake of fruit and vegetables,
has been shown to be overestimated“? while the intake of
high fat or sugary foods, such as sweets, soft drinks and
crisps, tends to be underreported®”. In addition, the
dichotomised nature of our evaluation of dietary adequacy
distinguish between individuals who were
adequate v. those who were supra-adequate in meeting

cannot

dietary guidelines for food groups. This could have resulted
in someone with severe ON still meeting recommendations
for certain food groups, although this would be highly
unlikely given the low proportion of the Australian popu-
lation that meets recommendations for any food groups™“?.
Another limitation is that we evaluated adequacy of dietary
intake using estimates of food group servings in relation to
servings recommended by dietary guidelines. Further
research should aim to quantitatively assess individual
dietary intakes among people with orthorexia using
weighed food records to determine usual food and nutrient
intakes and likely inadequacies or excess.

Future studies on the EHQ could focus on item review
and refinement, as well as further validation of the EHQ.
However, given that both the EHQ and ORTO-15
were developed before any formal diagnostic criteria were
proposed, future research should focus on the construction
of a new instrument that is grounded on standard and
widely accepted diagnostic traits. The next step would
be to create a consensus on the diagnostic criteria for
ON™, through consultations of experts in the field as well
as corroboration of these criteria from validation studies™.
Following this, research within a clinically diagnosed
population of individuals with ON would be beneficial,
as this would allow for both the predictive value of
an assessment tool to be determined, and further investiga-
tions into the construct of ON (e.g. discriminating between
ON and other psychological disorders such as anorexia
nervosa or obsessive-compulsive disorder). Despite ON
not being a clinically recognised eating disorder,
professionals in the field of eating disorders have been
recognising this behavioural pattern in their own practice,
and many believe ON deserves more attention®®. The
current study has taken the first step in the journey to con-
ceptualise and assess ON. Further research is needed
to understand the aetiology and symptomatology of ON
and to uncover possible implications for practice. The
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development of a valid tool that can reliably detect individ-
uals with ON would be invaluable in advancing our under-
standing of this phenomenon.
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