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Abstract.

BACKGROUND: Orthorexia Nervosa (ON) is defined as a pathological fixation about the consumption of healthy food. ON
doesn’t yet appear in the Diagnostic and Statistical Manual of Mental Disorders-V (DSM-V) as a nosological category, so that it
remains a new controversial concept that affects mostly health care professionals.

OBJECTIVE: The aim of our study was to evaluate the prevalence of orthorexia in a large sample of health care professionals
involved in nutrition education (1240 subjects).

METHODS: A masked form of the Orto-15 questionnaire, the main validated test for the screening of orthorexic patients, was
administrated to the ADI members by e-mail.

RESULTS: The total score is significantly lower in divorced people (than in married or unmarried people, p =0.005), biologists
(rather than medical doctors, p =0.002), free-lances (than government employees, p = 0.020), smokers (than no smokers, p =0.011)
and in professionals following a diet (p <0.001). The main score predictors are the marital status (B =—0.464, CI95% = —0.727
— —0.134, p=0.007, divorced vs. other categories), BMI (B =0.882, CI95% =0.819-0.976, p=0.012) and adherence to a diet
(B=-2.200, CI95% = —6.066 — —1.819, p <0.001 versus subjects with free diet).

CONCLUSION: In this large sample, orthorexia seems to be quite widespread, especially among biologists, free-lances, divorced,
smokers, dieting and thin subjects.
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1. Introduction

Orthorexia Nervosa (ON) is a recent not yet codified entity [1], which can be defined as an obsession for healthy
food [2].

ON has no diagnostic criteria [3], and it is not listed neither in DSM-V nor ICD-10, but it was debated on whether
or not it should have a place in the recently published DSM V [4].

Million people follow particular nutritional restrictions or rules (vegans, vegetarians, fruitarians, raw foodists,...)
for different motivations and reasons, but ON is a real fixation for healthy food and it isn’t only related to trends,
religious feelings or philosophical customs [5]. Any obsessive idea can be a trigger: a health concern and a worry for
the influence that nutrition has on it, can drive towards particular attitudes that evocate dietary restrictions.

The great attention and warning about the healthy nutrition is linked to the extreme importance that food is thought
to have in maintaining a good state of health or in preventing illness, so that patients affected by ON spend most of
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their time making accurate selection of products to keep a correct dietary intake and this activity becomes the most
important segment of their life [6].

Since the first published papers ON seems to be quite spread in the whole population [5—7] and most of all in
particular groups like: athletes [8], artists [9] and nutritional medical figures [10—13].

In this context, the primary aim of our study was to estimate the prevalence of orthorexia in a large group of health
care professionals involved in nutrition education, all members of the Italian Association of Dietology and Clinical
Nutrition (ADI), by the mailing of a validated self-administered questionnaire, the ORTO-15 test [14]. The secondary
aim was to evaluated the determinants of the ORTO-15 score in the studied population.

2. Materials and methods

1240 ADI associated were recruited posting by e-mail a masked form of the Orto-15 questionnaire, the main
validated test for the screening of orthorexic patients [5, 14]. The masking was made including the questions of the
Orto-15 in the context of a more general explorative questionnaire with the apparent aim to define as best the general
eating behavior among ADI professionals, depending on their anagraphic characteristics, cultural level and university
degree, kind of work, life-style, and cardiovascular risk factors. Questions had multiple-choice answers associated
to different scores with values from 1 to 4, “1” was the closest to orthorexia and “4” indicated a normal alimentary
behaviour.

In the validation study [14], two different cut-off has been considered: 40 showed to have the most predictive
power towards healthy nutrition behaviour (normality for values >40), but no specific power for orthorexia diagnosis,
especially for the identification of obsessive traits. Cut-off of 35 has been analyzed in order to increase specificity
and to improve diagnostic tendencies.

All the sampled data were included and encoded in a specific database by trained professionals. A full descriptive
analysis was carried out of all sampled variables. Categorical data were compared by the chi-square test followed by
the Fisher exact test. The Orto-15 test score was compared among groups with non-parametric tests (Kruskal-Wallis
analysis of variance followed by the Mann-Whitney-U test). Then the factors associated to Orto-15 test scores were
evaluated by a linear regression.

We applied as diagnostic cut-off the ones already indicated in literature: 35 or 40 [13].

Then, we applied the Alpha-Chronbach test to evaluate the more unspecific questions.

3. Results

Our cohort counts 517 subjects: 46,2% (239) males and 53,8% (278) females.
The test was administrated to 203 medical doctors (39,3%), 187 dieticians (36,2%), 65 biologists (12,6%) and
other 62 health professionals (12%). 53,8% work in national health system hospitals, 46,2% are free-lances.
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g. 1. BMI distribution per sex in the studied population.
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Fig. 3. Type of physical activity exercised by the studied population, described as “light”, “moderate” and “intensive”.
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Fig. 4. Health disorders distribution.

Most of the subjects (61.1%) were normoweight (mean BMI: 23,08 + 0,14), 15,9% underweight, 18,4% overweight
and 3,9% obese, with a trend towards obesity and overweight among males and a trend towards underweight and
normoweight among females (Fig. 1).

78% of the subjects spent less than 4 hours/week in physical activity, 17% 5-8 hours per week and less than 5%
spent more than 8 hours per week. 53.6% led a light physical activity, moderate in 42.2%, intense just in 4.3%.
Smoking habits were revealed in 21.5% of the subjects. 14.9% followed a specific diet in the last year (Figs. 2 and 3).

1.9% of the subjects were affected by diabetes, 5.2% by celiac disease/food intolerances, 11.6% by dyslipidemia
and 10.1% by hypertension (Fig. 4).

Our results of the 517 questionnaires show an high prevalence of patients with orthorexic attitude: the average
score is 38.62 (SD) with 14.6% of the subjects with a score <35 and 55% with a score <40 (Fig. 5).
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Fig. 5. Questionnaires results and their distribution: 55% of the subjects reach a score <40, 14,6% a score <35.

The total ORTO-15 score does not differ significantly between sex, professional figures, geographic areas, patholo-
gies as diabetes or food intolerances, which should promote a different attention to diet.

On the other hand, the final (total) score is significantly lower in divorced people (than married or never married
people, p=0.005), biologists (rather than medical doctors, p=0.002), free-lances (than government employees,
p=0.020), smokers (than never smokers, p=0.011) and in dieting subjects (p <0.001).

The marital status (B=-0.464, CI95% =—0.727 — —0.134, p=0.007, divorced vs. other categories), BMI
(B=0.882, CI95%=0.819-0.976, p=0.012) and adherence to a diet (B=—-2.200, CI95% =—6.066 — —1.819,
p<0.001 versus subject with free diet) are also the main score predictors, both in the univariate model and in a
multivariate model.

No correlation has been found between the total score and continuous variables as age, physical activity hours and
intensity, neither in univariate model nor in multivariate model.

Collecting answers from the ORTO-15 Test of our interviewed people some items resulted quite similar.

In the items number 2, 6 and 14 more than 80% of the people gave the answers 1 or 2; in items 3, 7 and 15 more
than 80% answered 3 or 4: these items were therefore not specific for the orthorexia identification, as confirmed by
the Cronbach alpha-test.

4. Discussion

Our study, carried on in a large sample of health care professionals involved in nutrition education, shows that
health care professionals are at high risk for Orthorexia Nervosa.

Our data do not agree with previous publications [9, 10, 15] because they don’t find any significant correlation
between ORTO TEST score and BMI, conversely our findings show a negligible statistically significant association
between ORTO-15 and BMI as in Varga study [3]. This correlation (thinnest members have lower score that can predict
orthorectic behaviours) can be explained by general characteristics of ADI members, being mostly normoweight with
a 15,9 % underweight and this can be explained by a greater attention for nutritional intake.

Differently from former studies [12] but in line with the most recent publication, in our sample, there is no difference
in Ortho-Test score between sex [4, 5, 10, 14], metabolic disorders and diabetes that usually need a better care in
feeding. However, as a limit of our study, the diagnosis of diabetes and metabolic disorders are self-reported and not
based on objective data.
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Our study has also some other relevant limitations. The first one is the selection bias, because the sample was
developed on the bases of spontaneous enrollment of the ADI professionals. However, the sample size is one of
the largest reported in literature and it is representative of whole compound of ADI members. A second limitation
is the clinical data that are self-reported and based on dichotomous (non quantitative) variables. This is in the
nature of self-administered questionnaires, and clinical evaluation of the enrolled volunteers was outside the aim
of this study. Moreover, health care professionals, interviewed could be influenced in their answer by the kind of
questions and oriented to answer in the wrong way in order to avoid a diagnosis of orthorexia. In previous studies,
in fact, the questionnaire was administered in an open fashion [5, 7, 8]. However, we are confident on our questions
masking in the context of a more general questionnaire by the high prevalence we found. By the way, this is a large
survey investigating study carried on to evaluate the prevalence of alleged new eating disorder in general population.
Moreover, we evaluated a large number of health care professionals, considering many descriptive variables.

In conclusion, our survey shows that orthorexia could be a new largely undiagnosed eating disorder well represented
among professionals involved in nutrition. However, the main validated diagnostic tool, the Orto-15, has to be
improved because some items seem to be unspecific, especially among experts of nutrition.

5. Conclusions

This first “ADI-O study” carried on health care professionals shows that the studied population has proper life-
style habits even if it presents an high rate of orthorexia nervosa especially among biologists, free-lances, divorced,
smokers, thin people and dieting subjects.
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Appendix 1

The ED ADI Study Group: Fabrizio Malvaldi (Livorno), Annalisa Maghetti (Bologna), Valentina Culicchi (Gros-
seto), Irene Del Ciondolo (Siena), Elena D’Ignazio (Bologna), Barbara Paolini (Siena), Giuseppe Malfi (Cuneo),
Daniela Vassallo (Torino), Francesca De Dona (Torino), Lorenza Caregaro (Padova), Roberta Situlin (Trieste),
Pierandrea Vinci (Trieste), Simonetta Marucci (Terni), Massimo Vincenzi (Faenza) [Coordinator]



