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Abstract: Background: Patients with Inflammatory Bowel Disease (IBD) believe that diet is a key factor in the
pathogenesis of their disease and in worsening their symptoms; they often follow restrictive diets that can lead
to malnutrition, anxiety, and stress. Recent studies have found an association between eating disorders and
IBD, particularly anorexia nervosa and ARFID (Avoidant Restrictive Food Intake Disorder). None of these
studies report the association with orthorexia nervosa, that is the obsession with healthy and natural foods.
Aim: to assess the risk of orthorexia nervosa in patients with IBD. Methods: 158 consecutive subjects were
recruited, including 113 patients diagnosed with IBD and 45 controls. The Donini standardized questionnaire
ORTO-15 was administered to assess the risk of orthorexia; clinical and demographic data were also collected.
Results: patients with IBD have a prevalence of orthorexia of 77%, significantly higher than the 47% observed
in the control group. In patients with IBD, the risk of orthorexia is associated with lower BMI and history of
previous surgery. Conclusion: Many patients with IBD develop orthorexia nervosa that impacts the patient's
psychological and social sphere, exposes them to a high risk of nutritional deficiencies, and affects quality of
life. Further high quality studies are warranted to evaluate the clinical impact of orthorexia and its correlation
with clinical features and frank eating disorders.
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1. Introduction

Inflammatory bowel diseases (IBD) are chronic diseases that recognize two main forms: Crohn's
disease (CD), which can affect any part of the digestive tract, and ulcerative colitis (UC), which
involves only the colon [1-2]. The etiopathogenesis of these diseases is not yet known although
several factors are involved: predisposing genetic factors, the role of the intestinal microbiota, the
function of the intestinal epithelial barrier, and the innate and specific immune response. In such a
complex clinical and pathogenetic context, diet plays a key role both in the development of IBD and
in triggering clinical symptoms. Patients with IBD have often the perception that food can worsen
their disease and the excessive attention to the quality, quantity, and type of food intake can become
unhealthy, leading sometimes to caloric-protein malnutrition [3,4].

The medical literature has recently focused on diet in IBD, a neglected topic in the past. The
IOIBD consensus has formulated dietary recommendations, which advise reducing trans fats and
the intake of red/processed meats and myristic acid (palm oil, coconut oil, dairy fats), and the
exposure to maltodextrins, carrageenans, carboxymethylcellulose, polysorbate-80, titanium dioxide
and other nanoparticles, [5]. Recent studies demonstrate symptomatic benefit in patients with IBD
who are on reduced carbohydrate diets [6] or based on the Mediterranean model [7]. In light of all
this evidence, the ESPEN (European Society for Clinical Nutrition and Metabolism) guidelines
recommend: a diet rich in fruits and vegetables, enriched in omega-3 fatty acids and low in omega-6;
breastfeeding, as breast milk is the optimal food for infants and reduces the risk of IBD; nutritional
screening at the time of diagnosis and on a regular basis thereafter; adequate treatment of
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malnutrition when documented, as it is associated with worse prognosis, increased rate of
complications, mortality, and poorer quality of life; iron supplementation in all patients with IBD
in the presence of deficiency anemia. The ESPEN also recommends patients with IBD in remission to
be counseled by a dietitian to improve nutritional therapy and avoid malnutrition [8].

As previous studies have shown, IBD patients have an increased risk of following restrictive
eating behaviors and sometimes develop eating disorders such as anorexia nervosa and ARFID [9].
Disordered eating and eating disorders in IBD have been the objective of a recent review by our group
[10]. In contrast, there are no studies dedicated to the correlation between IBD and orthorexia
nervosa.

The term orthorexia nervosa derives from the Greek words "ortho," meaning "correct" or "right,"
and "orexis," meaning "appetite" or "desire to eat" and was first used by Dr. Steven Bratman in 1997
[11] and describes a condition characterized by an eating behavior that follows a pathological
obsession with biologically pure and healthy food; this leads to a search for natural foods,
uncontaminated by artificial chemicals, and an exaggerated scrutiny of food origin, processing, and
packaging. Among the most avoided foods there are foods containing preservatives, additives, dyes,
food flavorings, excess fat, sugar, salt, or genetically modified foods [12,13]. These behaviors cause
the avoidance of many foods leading to nutritional deficiencies: the diet becomes depleted, moving
away from a dietary pattern considered healthy that is based on balance, variety, and balancing of
nutrients. Among the most observed alterations are caloric malnutrition, vitamin deficiencies,
osteoporosis, and muscle atrophy. The average prevalence rate of orthorexia is 6.9% for the general
population and 35-57.8% for high-risk groups. This variability depends on many factors, including
diagnostic criteria and cut-offs, cultural, geographic and gender differences [11,13]. Those with
orthorexia spend a great deal of time thinking about food, planning, purchasing, preparing, and
consuming the foods they consider healthy [14]. Any deviation from self-imposed norms amplifies
feelings of shame, guilt, fear, and increased food restriction [11,12].

Orthorexia is a new phenomenon and to date is still not formally recognized as an eating
disorder and is not included in the official ICD-11 and DSM-V classifications, and neither the
American Psychiatric Association nor the World Health Organization officially recognize orthorexia
nervosa as a mental disorder. However, some consider it as a subtype of ARFID. To date, there is
still no officially accepted definition or standardized criteria for its diagnosis, and although numerous
diagnostic criteria have been proposed [15,16], none have proven entirely effective. Between the
criteria used in previous studies [15-17] and the psychological factors typical of orthorexia nervosa
[18] there are the excessive interest in food (quality, ingredients, health effects), restricted eating
habits, perfectionism, need for control, feeling of not being understood, isolation, emotional stress
(guilt, shame, anxiety), malnutrition, and loss of body mass. To date, there is no gold standard for the
diagnosis of orthorexia nervosa although several tools have been proposed. Among the most widely
used instruments there is the ORTO-15 test, designed in 2005 by Donini et al [19-20].

2. Material and Methods

During the period from February to October 2022, 158 consecutive subjects, including 113
patients diagnosed with IBD and 45 controls, were prospectively recruited at the Gastroenterology
and Hepatology Unit of the University Hospital of Palermo. Specifically, the cohort of patients with
IBD consisted of 74 patients on biologic drug treatment (Infliximab, Vedolizumab, Adalimumab,
Ustekinumab), 28 patients on conventional therapy, and 12 patients admitted to the gastroenterology
department for disease flares. All patients satisfied the following inclusion criteria: age over 18 years,
established diagnosis of UC or CD, and consent for voluntary participation in the study. The
following data were collected: clinical and demographic data (age, sex, family history of IBD,
smoking habits, diagnosed food intolerances), data on marital status, educational qualification and
occupational activity, body mass index (BMI), amount of water intake in 24 h, and disease
characteristics (type of IBD, activity status, previous surgery, and presence of oostomy) including
concomitant therapy. Disease activity status at the time of enrollment was assessed by the partial
MAYO score for UC (Figure 1) and the Harvey Bradshaw Index (HBI) for CD (Figure 2). The control
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group (45 healthy subjects) was composed of 25 individuals including trainees and employees at the
Azienda Ospedaliera Universitaria "Paolo Giaccone" of Palermo and 20 individuals from outside the
company. Both IBD patients and controls gave consent to participate in the study. The study involved
the administration of the standardized ORTO-15 test questionnaire, validated by Donini et al [19-20]
(Figure 3). The ORTO-15 scale provides an assessment of behaviors related to food choice, purchase,
preparation, and consumption.

The questionnaire consists of 15 items: 1. When eating, do you pay attention to the calories of
the food? 2. When you go in a food shop do you feel confused? 3. In the last 3 months, did the thought
of food worry you? 4. Are your eating choices conditioned by your worry about your health status?
5.Is the taste of food more important than the quality when you evaluate food? 6. Are you willing to
spend more money to have healthier food? 7. Does the thought about food worry you for more than
three hours a day? 8. Do you allow yourself any eating transgressions? 9. Do you think your mood
affects your eating behavior? 10. Do you think that the conviction to eat only healthy food increases
self-esteem? 11. Do you think that eating healthy food changes your lifestyle (frequency of eating out,
friends, ...)? 12. Do you think that consuming healthy food may improve your appearance? 13. Do
you feel guilty when transgressing? 14. Do you think that on the market there is also unhealthy food?
15. At present, are you alone when having meals?

Questions are separated based on eating behavior: cognitive (items: 1, 5, 6, 11, 12 and 14), clinical
(items 3, 7, 8,9, 15) and emotional (items: 2, 4, 10 and 13). For each question, the patient has 4 response
options (always, often, sometimes, never) and to each response is given a score ranging from a
minimum of 1 point to a maximum of 4 points. The cut-off validated by Donini for the diagnosis of
orthorexia nervosa is a score <40.

Statistical analysis was performed using SPSS software. Continuous variables were expressed as
mean + standard deviation, categorical variables as frequency and percentage. The characteristics of
patients with IBD compared with controls, and, within the group of patients with IBD, the
characteristics of those with orthorexia compared with their counterpart were compared. Student's t-
test was used to compare continuous variables, and Chi-square was used to compare categorical
variables. A difference with a p-value < 0.05 was considered statistically significant.

Parameter Clir}ical evaluation (single Score
choice)
. bowel motions in
0
the normal range
Stool frequency (per | ™® 1-2 above normal 1
day) - 34 beyond 5
normal 3
- >5 beyond normal
- absent
Score decodin,
. stool streaked - l. &
Rectal bleeding | with blood in less than half | 1 <2 Re-mlssmn
(indicate the most | of the cases 2- Ml%d‘
severe episode of the | = blood evident in | 2 4 activity
day) stool in most cases 5- | Moderate
. bleeding in the | 3 7 | activity
absence of stool 7 | Severe
activity
. normal 0
- .
Physician's overall mild pathology 1
. L] moderate
judgment 2
pathology 3
. severe pathology

Figure 1. Partial MAYO score (Info MAYO | Partial (igibdscores.it).
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Parameter

Input and scoring

Patient well-being
(previous day)

0=good
1 = slightly below normal
2 = poor

3 = very poor
4 = very poor

d0i:10.20944/preprints202403.0396.v1

0 = absent Score decoding
Abdominal pain 1=mild <5 Remission
(previous day) 2 = moderate 5-7 | Mild activity
3 = severe 8- | Moderate
Number of liquid | empty field 16 | activity
or soft evacuations | possibility of indicating an integer >16 | Severe
(previous day) number from 1 to 25 activity
0 = absent
. 1 = doubtful
Abdominal mass 9 = definite
3 = definite and sensitive to palpation
No (0 points)
Yes (drop-down menu activation with
multiple  selection  options; each
complication selected counts with 1
point)
Presence of | arth.rz.:llgia
.. - uveitis
complications - erythema nodosum
- aphthoid ulcer
- pyoderma gangrenosum
- anal fissuring
- appearance of a new fistula
- abscess
Figure 2. Harvey Bradshaw Index (HBI).
ORTO-15
Alwa | Oft | Someti | Nev
ys en mes er
1. When eating, do you pay attention to the calories of the food? (@) (@) (@) (@)
2. When you go in a food shop do you feel confused?
3. In the last 3 months, did the thought of food worry you? (@) O o O
4. Are your eating choices conditioned by your worry about your | O O o O
health status?
5. Is the taste of food more important than the quality when you | O O o O
evaluate food?
6. Are you willing to spend more money to have healthier food? (@) O o O
7. Does the thought about food worry you for more than three hours
a day? (©) @) @) @)
8. Do you allow yourself any eating transgressions?
9. Do you think your mood affects your eating behavior? (@) O @) O
10. Do you think that the conviction to eat only healthy food increases | O O o O
self-esteem? @) O @] O
11. Do you think that eating healthy food changes your lifestyle
(frequency of eating out, friends, ...)? O (@) (@) O
12. Do you think that consuming healthy food may improve your
appearance? ©) @) O O
13. Do you feel guilty when transgressing?
14. Do you think that on the market there is also unhealthy food? (@) O @] O
15. At present, are you alone when having meals? ®) O o O
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O (@) (@] (@)

O O O O
SCORING GRID FOR ORTO-15 TEST RESPONSE
ITEMS
RESPONSES

Always Of
ten Sometimes Never
2-5-8-
9 4 3
2 1
3-4-6-7-10-11-12-14-
15 1 2 3
4
1-
13 2 4
3 1

Figure 3. ORTO-15, Test for the diagnosis of orthorexia nervosa (Donini et al, Eating and Weight
Disorder, 2005) [19].

3. Results

Of the 113 patients who participated in the study, 48 (42%) have UC and 65 (58%) have CD.
Mean age was 50 + 16 years, ranging from 18 to 84 years, there was a slight prevalence of male gender
(54%) and a mean BMI of 25+ 5 kg/m?. Most patients are Italian (98%) and married (65%), 42% have a
high school diploma while only 14% have a college degree. At the time of interview, 46% of patients
are employed, 31% are unemployed, 18% are retired, and 8% are students. The diagnosis of IBD was
made in the 5 years before the interview in about 40% of patients, between 5 and 20 years before in
49.5%, while only 11.5% of patients have disease duration for more than 20 years. Regarding disease
activity assessed by Mayo Partial Score and HBI, 58% are in remission, 27% have mild activity, 13%
have moderate activity, and only 2% have severe activity. 16% of the patients have undergone
previous resection surgery for IBD and 2.6% are oostomy carriers. Regarding therapy, 75% of patients
were treated with biologics while 25% follow conventional therapy. In addition, 5.4% of patients have
a diagnosed food intolerance (lactose or gluten), 66% smoke and 47% drink more than 2 liters of water
per day.

The control group consists of a sample of 45 subjects, 60% of whom are female and with a mean
age of 32 + 12 years with a range of 18 to 58 years, mean BMI of 23 + 4 Kg/m?2. This population
predominantly (69%) have no marital ties, as only a minority (31%) is married. All of them had an
educational qualification above primary school (3% had a secondary school degree, 55% a high school
degree and 38% a university degree). 44% of these individuals have regular employment, 16% are
unemployed, none are retired, and 40% are still students. 9% have a diagnosed food intolerance
(lactose/gluten), 64% smoke, and 44.5% drink more than 2 liters of water per day.

Comparison of the IBD patient population with the control group documents how patients with
IBD have a significantly higher age and BMI, are more frequently married, have less advanced school
degrees, and a lower employment rate (Table 1).

Table 1. Comparison between IBD patients and control group at the time of recruitment.

Popolazione  IBD Gruppo di controllo

N=113 N=45 P value
Age (media and SD) 50+ 16 32+12 <0.001
Gender
- Female 52 (46%) 27 (60%) 011
- Male 61 (54%) 18 (40%)

Marital status
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- Married 73 (65%) 14 (31%) 0.003
- Single/widowed/separ 40 (35%) 31 (69%)
ated
BMI (media and SD) 25+5 23+4 0.004
Educational qualification
- Primary school degree 12 (11%) 0
- Secondary school degree 37 (33%) 3 (7%) <0.001
- High school degree 48 (42%) 25 (55%)
- Graduated 16 (14%) 17 (38%)
Employment
- Employed 52 (46%) 20 (44%)
- Unemployed 35 (31%) 7 (16%) <0.001
- Retired 18 (16%) 0
- Student 8 (7%) 18 (40%)
Diagnosis
- CDb 48 (42%)
- ucC 65 (58%)
Disease duration
- <5years 44 (39%)
- 5-10years 26 (23%)
- 11-20 years 30 (26,5%)
- >20years 13 11,5%)
Therapy
Biologics 85 (75%)
Conventional therapy 28 (25%)
Partial Mayo Score/HBI
Remission 65 (58%)
Mild 31 (27%)
Moderate 15 (13%)
Severe 2 (2%)
Surgery
- Yes 18(16%)
- No 95 (84%)
OOStONn;y 110(7,4%)
© Yes 3(2,6%)
Intolerance o 107 (94,6%) 41 (91%)
- Lactose/celiac disease 6 (5,4%) 4 (%) 0.45
Smoker 29 (64%)
Yes 75 (667%) 16 (36%) 0.81
no 38 (34%)
Daily water consumption
<11 28 (25%) 10 (22,2%)
1-21 32 (28%) 15 (33,3%) 0.82
>21 53 (47%) 20 (44,5%)

On the basis of the results of the Donini questionnaire with the cut-off of 40, we found that
patients with IBD had a 77% risk of orthorexia, significantly higher than the 47% observed in the
control group (p<0.001).

When the analysis was focused on the group of patients with IBD, no statistically significant
differences were found between patients with risk of orthorexia and patients without risk of
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orthorexia in relation to age (p=0.66), gender (p=0.37), marital status (p=0.78), educational
qualification (p=0.88), and occupation (p=0.64), although a non-significant trend for lower BMI in
patients with risk of orthorexia compared to those without orthorexia could be observed (mean BMI
26.7 VS 25 Kg/m2 , p=0.12). Regarding the characteristics of IBD, the prevalence of orthorexia did not
differ in relation to the diagnosis of UC or CD (p=0.98), nor to the duration of the disease (p=0.75),
type of biological or conventional therapy (p=0.42), disease activity as measured by Mayo score/HBI
(p=0.47) or the presence of oostomy (p=0.33). The only statistically significant difference observed
related to the history of previous surgery for IBD: in fact, a prevalence of previous surgery of 19.5%
was observed in patients at risk for orthorexia, which was significantly higher than the 3.8%
prevalence in patients not at risk for orthorexia (p=0.05).

Table 2. Comparison of patients with risk of orthorexia and without risk of orthorexia.

No  Orthoressia Orthoressia

Populaion IBD N=26 N=87 P value
Age (mean and SD) 51+17 49 £ 15 0.66
Gender
- Female 10 (38.4%) 42 (48.2%) 0.37
- Male 16 (61.6%) 45 (51.8%) ’
Marital status
- rri 7
- Singl}gwicei((i)wed/separat 19 (73.1%) 54 (62.1%) 8 "
od 7 (26.9%) 33 (37.9%)
BMI (media and SD) 26.7 £6.7 25.0+4.5 0.12
Educational qualification o
- Elementary degree 10 (38.4%) 38437 /;)3
- Secondary school diploma 3 (11.6%) (14.9%) 0.88
- High school diploma 10 (11.6%) o7
- Graduation 3 (14%) (31.0%)
9 (10.4%)

Employment o o
Employed 11 (42.3%) 41 (47.1%)
- Unoccupied 8 (30.7%) 27 (31.0%) 0.64
_Retired 6 (23.3%) 12 (1?;.8%)

~ Student 1(3.8%) 7 (8.1%)
Diagnosis
- CD 11 (42.3%) 37 (42.5%) 0.98
- ucC 15 (57.7%) 50 (57.5%) '
Disease duration
- <5 anni 11 (32.4%) 33 (37.9%)
- 5-10 anni 4 (15.4%) 22 (25.3%) 075
- 11-20 anni 8 (30.7%) 22 (25.3%) '
- >20 anni 3 (11.5%) 10 (11.5%)
Therapy
; Biologics 18 (69.2% 67 (77.0%
- Conventional 8 (?EO.S%)) 20 223'0%; 0.42
therapy
Mayo score clinico/HBI
- Remission 11 (42.3%) 37 (42.5%) 0.47

- Mild 9 (34.6%) 18 (20.8%)
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- Moderate 5 (19.3%) 20 (22.9%)
- Severe 1(3.8%) 12 (13.8%)
Surgery
- yes 1 (3.8%) 17 (19.5%)
- No 25 (96.2%) 70 (81.5%) 0.05
Oostomy
- No 0 (0%) 3 (3.4%)
- yes 26 (100%) 84 (96.6%) 0.33
I“t"lera“;i 1(3.8%) 5 (5.7%)
- lactose/celiac disease 25 (96.2%) 82 (94.3%) 0.84
Smoker
- yes 8 (30.7%) 30 (34.5%) 072
- no 18 (69.3%) 57 (65.5%) '
Daily water consumption
- <11 6 (23.1%) 22 (25.3%)
- 1-21 6 (23.1%) 26 (29.9%) 0.80
- >21 14 (53.8%) 39 (44.8%)

4. Discussion

In this study on a prospective cohort of patients with IBD, we demonstrated how the risk of
orthorexia is high, 77%, and significantly higher than that observed in a control group. We have also
documented how in the context of patients with IBD the presence of orthorexia is associated with
lower BMI and history of previous surgery for IBD.

The role of nutrition in IBD, although not fully explored and known, is certainly relevant both
as a factor involved in etiopathogenesis and in maintaining the disease remission state. For this
reason, albeit not uniquely, guidelines suggest nutrition-focused approaches to the management of
IBD. On the other hand, among patients with IBD, altered dietary perceptions and modifications are
common. In this complex context, it is also important to assess the risk of eating disorders and among
them, on the basis of our results, that of orthorexia nervosa.

To our knowledge, there are no studies that have assessed the prevalence of orthorexia nervosa
in patients with IBD, and our study is the first to document an elevated risk of orthorexia in these
patients, with a significantly higher rate than in a control population. In the setting of digestive
diseases, similar results have been obtained in a study conducted in women with celiac disease by
Kujawowicz and coworkers [22] . Another paper conducted on hungarian university students has
addressed the risk of orthorexia in Irritable Bowel Syndrome. Functional gastrointestinal symptoms
were positively related to symptoms of orthorexia nervosa and emotional eating. The relationship
between functional gastrointestinal symptoms and symptoms of orthorexia nervosa was partially
mediated by health anxiety. [23] In this setting another paper evidentiated a bidirectional
relationship since IBS symptoms are more common in patients with established eating disorders. [24].
Such bidirectionality with anxiety and depression has been already described in IBD at least for
anorexia nervosa. [25]. Anxiety and depression [26], whose prevalence is estimated in IBD to be as
high as 29-35% during remission and 60-80% during relapse, could be the drivers for patients with
IBD to cross the “fine line” between an healthy eating belief aiming to promote physical and mental
health and orthorexia i.e. an obsessive and even detrimental research for “clean” food.

Our study also investigated whether demographic, clinical, social, as well as factors related to
chronic IBD may be associated with a different risk of orthorexia. In this regard, we observed how
IBD patients with orthorexia risk tend to have a lower BMI. We have documented also how the
prevalence of orthorexia is significantly higher among those who have undergone surgery for IBD:
this finding may depend on the fact that those undergoing surgery have a more severe history of IBD
and a more challenging experiential experience that leads them to modify their diet as well. No
difference was observed in relation to the type of IBD, severity of disease and type of therapy and
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sociocultural and occupational status. The last observation is rather surprising as the obsession for
healthy foods (organic, no additives, no processing) could be expected to lead to more expensive food
choices. A different interpretation is that patients of IBD have such a strong perception on the role of
food to address the purchases in spite of their income.

Our study identifies a new form of disordered eating in a relatively large sample of patients of
IBD that, though not yet classified in DSM -V, could be part of the spectrum of eating disorders.
Identifying in a timely manner the development of an orthorexic behavior in IBD patients is
mandatory to prevent nutritional consequences and the impact on quality of life. Food is not just
about nourishment; it is also a source of pleasure, cultural heritage, and social connection.

Our study has some limitations, the largest of which relates to the fact that it was conducted on
a cohort of patients with IBD followed in a tertiary referral center for IBD, most of whom were being
treated with biologic drugs, and thus on a cohort that is not representative of all patients with IBD.
Another limitation is the small sample size of the control population, which may interfere with the
observed results and their interpretation. Finally, the differences in prevalence observed compared
with the control population should be interpreted with great caution depending on the differences in
age, BMI, and sociocultural status between patients with IBD and our control group.

Another limitation could be the choice of the cut-off for the diagnosis of orthorexia, which has
been questioned in previous studies [22]: however, the cut-off of 40 is the one considered to be more
predictive in a validation study (sensitivity 100.0%, specificity 73.6%, positive predictive value 17.6%,
negative predictive value 100.0%)[19]. Other research tools for the diagnosis of orthorexia are under
investigation [27]

In conclusion, our study showed that most patients with IBD (77%) have a risk of developing
orthorexia and that this is associated with a lower BMI and a history of previous IBD surgery.
Orthorexia can impact on the patient's psychological and social sphere, expose them to a high risk of
developing severe nutritional deficiencies, and affect their quality of life. In addition, the high
prevalence of orthorexia as well as other eating disorders support the need for an experienced
dietitian within the multidisciplinary team in charge of the patient for the purpose of appropriate
nutritional counseling. The skilled dietitian is expected to work side by side to a dedicated
psychologist since anxiety and depression are often associated and cognitive behavioral therapy or
participating in support groups or group therapy sessions could be helpful therapeutic strategies .
Rebuilding a healthy relationship with food is essential for overall well-being.

Further high-quality studies in larger cohorts are warranted to confirm our results and evaluate
the clinical impact of orthorexia in patients with IBD, the tools needed for its assessment, and its
management. Long-term follow up of orthorexic IBD patients is necessary to investigate whether
orthorexia evolves in classified eating disorders.
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