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Abstract
Purpose Recent guidelines point out the possible risk for orthorexia nervosa in functional gastrointestinal disorders, however, 
to date, no study has investigated this association. The present study aimed to explore the potential relationship between 
irritable bowel syndrome-related functional gastrointestinal symptoms and certain maladaptive eating behaviours, such as 
symptoms of orthorexia nervosa and emotional eating.
Methods A sample of 644 Hungarian volunteers (Mage = 22.37;  SDage = 3.95) completed a survey with the following question-
naires: the Rome IV Diagnostic Questionnaire (R4DQ) for adults—Irritable bowel syndrome module for the measurement of 
functional gastrointestinal symptoms, the Hungarian version of the ORTO-15 questionnaire (ORTO-11-Hu) to assess symp-
toms of orthorexia nervosa, the Three-Factor Eating Questionnaire (TFEQ) Emotional Eating subscale to measure symptoms 
of emotional eating and the Short Health Anxiety Inventory (SHAI) for the assessment of health anxiety. Spearman’s rank 
correlation was used to explore the associations between the measured variables, and structural equation modeling was used 
to test the proposed mediation models.
Results 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, while the association between functional gastrointestinal symptoms and symptoms of emotional 
eating was partially mediated by symptoms of orthorexia nervosa.
Conclusion Our findings highlight the possible risk for developing orthorexic symptoms in functional gastrointestinal symp-
toms, which could lead to other types of disordered eating patterns, such as emotional eating. The results also underscore 
the potential role of health anxiety in these relationships.
Level of evidence Level V (descriptive cross-sectional study).

Keywords Functional gastrointestinal symptoms · Irritable bowel syndrome · Orthorexia nervosa · Emotional eating · 
Maladaptive eating behaviours · Health anxiety

Introduction

According to a recently published study, the worldwide 
prevalence of functional gastrointestinal disorders (FGIDs) 
is more than 40% [1]. These disorders are characterized by a 
complex etiology with no organic causes in the background, 
while functional alterations, central nervous system mecha-
nisms, and psychological factors play a critical role in the 
onset and exacerbation of these conditions [2]. The first-
line treatment of FGIDs aims to alleviate the symptoms, 
while general dietary and lifestyle interventions and specific 
elimination diets are also advocated [3, 4] and have gained 
popularity among patients who often link their symptoms 
to consuming specific food [5, 6]. Empirical results on the 
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efficacy of these interventions are limited, with the exception 
of irritable bowel syndrome (IBS) [7].

IBS is a chronic functional gastrointestinal disorder char-
acterized by abdominal pain, bloating, and altered bowel 
habits [8]. A global study estimates its prevalence between 
3 and 5% according to the prevalence rates of 19 countries 
involved in an Internet survey using the Rome IV Diagnos-
tic Criteria. An approximately 1.8 times higher prevalence 
among women is also demonstrated [1]. The medical treat-
ment of IBS involves antidiarrheals, laxative agents, fibre 
supplements, and probiotics. The use of antidepressants is 
also widespread [8], while psychological interventions could 
be effective in moderate or severe IBS and the treatment of 
patients with comorbid psychiatric disorders [9]. Regarding 
elimination diets, the low FODMAP diet (a diet low in fer-
mentable carbs) has proven to be successful in the improve-
ment of IBS-related symptoms [10]. However, some studies 
raise attention to the possible risks of rigid diets and food 
restrictions [11].

Patients suffering from functional gastrointestinal symp-
toms tend to develop a range of different behavioural cop-
ing strategies, often described as control and avoidance 
behaviours to manage their symptoms [12]. These strate-
gies strongly influence individuals’ eating behaviour [5, 13], 
have a detrimental effect on health-related quality of life, 
and can pose a risk to mental health [11]. The comorbidity 
of irritable bowel syndrome with eating disorders (ED) has 
also been demonstrated by several studies [14, 15], suggest-
ing the possible role of dietary adherence in the relationship 
of the two [16].

While previous approaches mainly focused on anorexia and 
bulimia nervosa [16], new guidelines shed light on the rele-
vance of orthorexia nervosa when discussing disordered eating 
patterns in patients with functional gastrointestinal disorders 
[17]. Orthorexia nervosa (ON), first proposed by Bratman [18] 
has recently gained attention; however, this new type of eating 
disorder still lacks a unified definition or diagnostic criteria 
[19]. The condition is often described by excessive focus and 
concerns about healthy nutrition. Orthorexic individuals are 
characterized by rigid dietary patterns and feelings of anxi-
ety and guilt after eating foods perceived as unhealthy [20]. 
Some studies link ON to specific diets such as vegetarian or 
vegan diets [21], while others propose its possible association 
with body weight concerns and internalisation of the thin body 
ideal, even though findings on these relations are conflicting 
[19]. The field also lacks consistent results regarding preva-
lence rates and sex-related differences in orthorexic eating 
behaviours, however some studies imply a greater tendency 
for developing symptoms of orthorexia nervosa among women 
[22]. The possible role of health anxiety in the onset of ortho-
rexic symptoms has been suggested by previous theories [23], 
some indirect results [24, 25] and also supported by recent 
empirical studies [26–28]. Dietary restraint and orthorexic 

tendencies may be associated with other types of maladap-
tive eating behaviours such as emotional eating (overeating 
induced by negative emotions; [28, 29]), and orthorexic eating 
patterns can also be regarded as risk factors for eating disor-
ders [31].

The introduction of ON provides new insights into the 
potentially maladaptive eating habits of patients with func-
tional gastrointestinal symptoms, however, to date, no study 
has investigated this association. It is also not clear which 
mechanisms are responsible for the greater prevalence of ED 
in FGID patients. It was previously hypothesized that specific 
dietary suggestions related to certain health conditions could 
increase the risk of developing orthorexic symptoms [31]. 
Besides that, some characteristics of FGID patients, such as an 
increased attentional focus on bodily processes or the alteration 
of the pain response modulated by distress and anxiety [32], 
could also contribute to the onset of orthorexic patterns. We 
hypothesized that FGID patients may develop orthorexic eat-
ing patterns as a result of those behavioural strategies that they 
use to control health anxiety and somatic symptoms through 
eating. These processes can increase food-related anxiety and 
worries and provoke distress-induced overeating. Therefore the 
aims of the present cross-sectional study were (1) to explore 
the links between irritable bowel syndrome-related functional 
gastrointestinal symptoms and maladaptive eating behaviours, 
such as symptoms of orthorexia nervosa and emotional eat-
ing; and (2) to test the mediating role of health anxiety in 
the relationship of functional gastrointestinal and orthorexic 
symptoms and the mediating role of orthorexic symptoms in 
the association of functional gastrointestinal symptoms and 
symptoms of emotional eating.

Our study was conducted in a population of Hungarian 
university students. In young adulthood, the development of 
lifestyle-related attitudes is a critical aspect [33], while this 
population is at increased risk for symptoms of maladap-
tive eating disorders [34–36]. Partly due to the significant 
effects of social media use [37], new dietary patterns, and 
the concept of „clean eating” have also gained popularity 
among undergraduate and graduate students [37, 38]. Tak-
ing into account the specific characteristics of young adult-
hood regarding eating behaviour and the great prevalence 
of FGIDs in the general population [1], our findings could 
provide an insight into the relationship between functional 
gastrointestinal symptoms and certain maladaptive eating 
behaviours in a vulnerable population.

Methods

Participants and procedure

The sample consisted of 644 Hungarian university students, 
524 females (81.4%), and 120 males (18.6%) recruited via 
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university courses and social media. Participants were 
invited to participate in a study regarding healthy lifestyle 
and fill in an online survey. They received credit points for 
completing the survey and had the opportunity to take part 
in a lottery and win a voucher as a prize.

The mean age of the sample was 22.32 (SD = 3.95, 
range = 18–54), and the mean self-reported body mass 
index (BMI) was 22.13 (SD = 3.99, range = 15.53–49.02). 
Regarding functional gastrointestinal symptoms, 5.1% of 
the sample met the diagnostic criteria for irritable bowel 
syndrome, while 8.4% met the criteria for four components, 
and 20% met the criteria for three components of the criteria 
system. Further information is shown in Table 1. All par-
ticipants gave written informed consent to participate in the 
research. Anonimity and confidential handling of the data 
was assured. The study was approved by the Research Ethi-
cal Committee of ELTE, Eötvös Loránd University, Faculty 
of Education and Psychology.

Measures

Functional gastrointestinal symptoms were measured by 
the Rome IV Diagnostic Questionnaire for adults—Irritable 
bowel syndrome module (R4DQ-IBS; [31]). The Rome IV 
Diagnostic Questionnaire is a patient questionnaire based on 

the Rome IV diagnostic criteria for functional gastrointes-
tinal disorders. The questionnaire contains 26 to 86 items, 
depending on skip patterns and includes six modules for Irri-
table Bowel Syndrome, Bowel Disorders, Gastroduodenal 
Disorders, Esophageal Disorders, Gallbladder and Sphincter 
of Odi Disorders, and Anorectal Disorders. The IBS module 
uses five items for the diagnosis of the condition and one 
supplemental item that differentiates between the subtypes 
of the disease. For the diagnosis of irritable bowel syn-
drome, the following criteria must be fulfilled: (1) Recurrent 
abdominal pain, (2) Pain is associated with two or more of 
the following criteria: related to defecation, associated with 
a change in the frequency of stool, associated with a change 
in form (appearance) of stool, (3) Symptom onset at least 
6 months prior to the diagnoses. The validation study of the 
questionnaire showed good test–retest reliability, excellent 
specificity, adequate sensitivity (with a sensitivity of 62.7% 
for IBS), and translatability [39]. The Hungarian adaptation 
of the diagnostic questionnaire was prepared in line with the 
guidelines of the Rome Foundation.

Symptoms of orthorexia nervosa were assessed by the 
Hungarian version, (ORTO-11-Hu) of the ORTO-15 ques-
tionnaire [40, 41], designed according to the model pro-
posed by Bratman [18]. The original scale contains 15 items 
measuring the attitudes toward preparing and eating food 

Table 1  Descriptive statistics and reliability of the scales and the distribution of sample size by Rome IV Diagnostic criteria

TFEQ-EE Three Factor Eating Questionnaire—Emotional Eating subscale, SHAI Short Health Anxiety Inventory, R4DQ–IBS Rome IV Diag-
nostic Questionnaire–Irritable Bowel Syndrome modul

M SD Observed range Chron-
bach’s 
alpha

ORTO-11-Hu/
ORTO-11-Hu
reversed scoring

Women (N = 524) 30.81/24.19 5.44 12–43/12–43
Men (N = 120) 32.99/22.01 5.52 13–39/16–42
Total (N = 644) 31.22/23.78 5.51 12–43 0.82

TFEQ-EE Women (N = 524) 32.25 25.85 0–100
Men (N = 120) 19.21 22.69 0–100
Total (N = 644) 29.82 25.78 0–100 0.92

SHAI Women (N = 524) 35.29 7.38 20–64
Men (N = 120) 33.46 6.98 22–61
Totel (N = 644) 34.95 7.33 20–64 0.86

R4DQ-IBS Women (N = 524) 1.57 1.61 0–5
Men (N = 120) 1.32 1.54 0–5
Total (N = 644) 1.52 1.6 0–5

n %

Meet IBS diagnostic criteria 33 5.1
Meet IBS diagnostic criteria (for four components) 54 8.4
Meet IBS diagnostic criteria for three components 129 20
Meet IBS diagnostic criteria for two components 70 10.9
Meet IBS diagnostic criteria for one components 80 12.4
Meet IBS diagnostic criteria for zero components 278 43.2
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perceived as healthy (e.g., „Do you think that the convic-
tion to eat only healthy food increases self-esteem?”). The 
Hungarian adaptation of the questionnaire was shortened to 
11 items to improve internal consistency. Respondents were 
able to answer on a four-point Likert type scale (1 = Always, 
4 = Never). The scores of the scale can range between 11 
and 44. Higher scores indicate lower orthorexia; therefore, 
a reversed scoring was used to ease the interpretation of the 
results. Results of the Hungarian validation supported the 
reliability (Cronbach’s α = 0.82) and the construct validity 
of the questionnaire [41]. In the present study, the reliability 
index was 0.817.

Symptoms of emotional eating were measured with the 
Hungarian version [42] of the Three-Factor Eating Ques-
tionnaire (TFEQ) Emotional Eating (EE) subscale [43]. The 
Emotional Eating subscale refers to the tendency to overeat 
in response to negative emotions and contains six items (e.g., 
„I start to eat when I feel anxious.”). The scoring system of 
the subscale uses transformed scores that can range between 
0 and 100. Higher scores indicate greater emotional eating. 
Results of the Hungarian validation supported the reliabil-
ity (Cronbach’s α = 0.93), the convergent and discriminant 
validity of the scale [42]. In the present study, the reliability 
index for the subscale was 0.92.

Health anxiety was assessed by the Hungarian version of 
the 18 item- Short Health Anxiety Inventory (SHAI) [44, 
45] that measures health anxiety independently from the 
actual physical state and health status. The questionnaire 
items focus on health-related worries (e.g., „As a rule I am 
not afraid that I have a serious illness.”), bodily attentional 
focus (e.g., „I am constantly aware of bodily sensations or 
changes.”), and attitudes toward a potential illness (e.g., 
„A serious illness would ruin some aspects of my life.”). 
The instrument contains two subscales: health anxiety (14 
items), negative consequences (4 items). Each item consists 
of a group of four statements and respondents indicate their 
answers by choosing one statement that best describes their 
experiences. The scores of the scale can range between 
18 and 72. Higher scores indicate greater health anxiety. 
According to the Hungarian validation the internal consisi-
tency (Cronbach’s α = 0.83) and the convergent validity of 
the scale was found to be adequate [44]. In the present study, 
the reliability index was 0.864.

Data analysis

Data were analysed with SPSS 26 (IBM 2017) and Mplus 
6 [38]. Spearman’s rank correlation was used to determine 
the associations between IBS-related functional gastroin-
testinal symptoms and the measured variables (orthorexia 
nervosa, emotional eating, health anxiety) and Mann–Whit-
ney Test was used to test gender differences because the 
scales were not normally distributed. The interpretation of 

effect sizes based on the classification of Cohen [46] (r = 0.1 
to 0.3 small, r = 0.31 to 0.5 medium, r ≥ 0.51 large). Path 
analysis, using the robust maximum-likelihood (MLR) 
estimation method to account for the non-normality of the 
data, was performed to test the proposed mediation model. 
Model fit evaluation was based on the Standardized Root 
Mean Residual (SRMR; ≤ 0.05 excellent, ≤ 0.10 adequate), 
Root Mean Square Error of Approximation (RMSEA; ≤ 0.06 
excellent, ≤ 0.08 adequate) with its 90% confidence interval, 
Tucker-Lewis Index (TLI; ≥ 0.95 excellent, ≥ 0.90 adequate) 
and Comparative Fit Index (CFI; ≥ 0.95 excellent, ≥ 0.90 
adequate).

Results

The descriptive statistics for the scales are presented in 
Table1. According to the results of the Mann–Whitney Test, 
there was a significant gender difference regarding symp-
toms of orthorexia (Mann–Whitney U = 24,406; p < 0.001), 
emotional eating (Mann–Whitney U = 21,533; p < 0.001) 
and health anxiety (Mann–Whitney U = 26,557; p = 0.008), 
while males and females did not differ regarding IBS-
related functional gastrointestinal scores (Mann–Whitney 
U = 28,859; p = 0.141).

Correlates of functional gastrointestinal symptoms

IBS-related functional gastrointestinal symptoms showed 
small, but significant positive correlations with symptoms 
of orthorexia nervosa, emotional eating, and health anxiety 
(see Table 2). All these associations were in line with our a 
priori expectations.

Mediation model

The fit of the model was perfect according to the goodness-
of-fit indices given that the model was fully saturated with 
zero degrees of freedom. The mediation analysis was per-
formed with adjustment for potential confounding factors, 
such as gender and body mass index (BMI). Functional 
gastrointestinal symptoms, health anxiety, BMI, and gender 
explained 21.6% in the variance of orthorexia symptoms, 
while functional gastrointestinal symptoms, orthorexia 
symptoms, BMI, and gender explained 23.4% in the variance 
of symptoms of emotional eating (see Fig. 1). The mediation 
analysis showed that health anxiety partially mediated the 
relationship between functional gastrointestinal symptoms 
and symptoms of orthorexia, and orthorexic symptoms par-
tially mediated the relationship of functional gastrointestinal 
symptoms and symptoms of emotional eating when adjust-
ing for BMI and gender (see Table 3). 
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Discussion

The present study aimed to explore the potential relation-
ship between irritable bowel syndrome-related functional 
gastrointestinal symptoms and certain maladaptive eating 
behaviours in a sample of Hungarian young adults. In our 
sample, the mean score on the orthorexia scale was 31.22 
(SD = 5.51), which is higher than the mean score reported 
in an other Hungarian university population (M = 28.83, 
SD = 3.15) [41] and in a Spanish university populatin 
(M = 27.78, SD = 3.34) [33], but lower than the mean score 
of a Mexican university population (M = 36.52, SD = 6.7) 

Table 2  Correlations between Rome IV Diagnostic Question-
naire–Irritable Bowel Syndrome modul and the measured variables 
(N = 644)

TFEQ-EE Three Factor Eating Questionnaire–Emotional Eating sub-
scale, SHAI Short Health Anxiety Inventory, r Spearman’s correlation 
coefficient, p Significance
** p ≤ 0.001

r p

ORTO-11-Hu 0.248  < 0.001**
TFEQ-EE 0.156  < 0.001**
SHAI 0.221  < 0.001**
BMI 0.010 0.809

Functional 
gastrointestinal 

symptoms 

.093**

.401** .14** 

R2= .216** R2= .234**

.003 

Health anxiety 

Orthorexia nervosa Emotional eating 

Body mass index

Gender 

.226** 

Note: **p<=0.001 

Fig. 1  The model of functional gastrointestinal symptoms, health anxiety, orthorexia nervosa, emotional eating, body mass index and gender 
with standardised path coefficients and explained variance of the variables The dashed line represents the non-significant path
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[47] and an Italian university sample (M = 36.6, SD = 4) 
[48]. The mean total score on the Emotional Eating subscale 
of the TFEQ was 29.82 (SD = 25.78), which is similar to the 
mean score reported in an other Hungarian university popu-
lation (M = 29.5, SD = 24.61) [42]. The mean score obtained 
by the total participants regarding the SHAI was 34.95 
(SD = 7.33), higher than the mean score reported in Hun-
garian students (M = 33.02, SD = 6.28) [44] and lower than 
the mean score of a study conducted among patients with 
anxiety disorders (M = 36.6, SD = 13.2) [49]. According to 
our results, functional gastrointestinal symptoms showed a 
positive relationship with symptoms of orthorexia nervosa 
and emotional eating. These findings are in line with previ-
ous studies demonstrating a positive relationship between 
somatoform disorders and orthorexic eating behaviour [50], 
between irritable bowel syndrome and eating disorders [11, 
14, 15], or disordered eating behaviours [5, 13]. Our results 
also support guidelines that point out the possible risk for 
orthorexia nervosa in IBS [17]. However, the effect size of 
these correlations was small. This could be due to the fact 
that symptoms of orthorexia nervosa and emotional eating 
could be influenced by several factors, such as vegetarian or 
vegan diets [21], body weight concerns or internalization 
of the thin body ideal [19] that were not measured in the 
current study. Moreover, the ORTO-15 questionnaire has 
received a certain amount of criticism [22]. The develop-
ment of a scale able to distinguish between the adaptive and 
pathological aspects of healthy eating is the focus of the 
research field, which could lead to a better understanding 
of the characteristics and correlates of orthorexic eating 
behaviour [51].

Despite the increasing number of studies investigating 
the comorbidity of FGIDs, IBS, and eating disorders, the 
mechanisms in the background of these associations remain 
unclear. Therefore, we also aimed at testing some potential 
mediators. The relationship between functional gastrointes-
tinal symptoms and symptoms of orthorexia was partially 
mediated by health anxiety when adjusting for BMI and 

gender. These findings are in line with views emphasizing 
the bidirectional associations between health anxiety and 
food preoccupations [24, 25]. Orthorexia nervosa was also 
defined by its function to enhance perceived control, cope 
with health anxiety and prevent illnesses [23]; however, this 
approach lacks empirical evidence [50]. Besides, the asso-
ciation between functional gastrointestinal symptoms and 
symptoms of emotional eating was partially mediated by 
symptoms of orthorexia when adjusting for BMI and gender. 
Previous studies suggested a relationship between dietary 
restraint and orthorexia with emotional eating [30], high-
lighting the specific dynamics of orthorexic individuals that 
are organized around anxiety and feelings of guilt regarding 
eating, and the fear of the loss of control [52].

Our findings suggest an association between functional 
gastrointestinal symptoms and maladaptive eating behav-
iours. However, further investigation is needed regarding the 
mechanisms responsible for this comorbidity. For instance, it 
is noteworthy how the perception of physiological sensations 
and bodily processes shapes eating behaviour in functional 
somatic symptoms. Some theories emphasize the relevance 
of inadequate perception of somatic signals or negative atti-
tudes toward bodily processes in the etiology of eating dis-
orders. These mechanisms could lead to the dominance of 
external stimulus and emotional states in regulating eating 
behaviour [53, 54]. According to previous findings, FGID 
patients can be characterized by increased visceral sensitiv-
ity, attentional focus on somatic signals [32], bodily shame 
experiences, and unfamiliarity of the body [55]. In addition, 
previous empirical results also demonstrated associations 
between functional gastrointestinal symptoms, inadequate 
interoception, and negative attitudes toward bodily processes 
[56].

In conclusion, the etiology of maladaptive eating 
behaviours among FGID patients is thought to be hetero-
geneous, where the dynamic interactions between several 
physiological and psychological factors have a critical rel-
evance, including the specific characteristics of functional 

Table 3  The mediation model of functional gastrointestinal symptoms, symptoms of orhtorexia and symptoms of emotional eating with total, 
direct and indirect effects (N = 644)

**p < 0.001, β standardized regression weights, 95% CI bootstrapped confidence intervals

Total effect Direct effect Mediator Indirect effect

β 95% CI β 95% CI β 95% CI

IBS-related symp-
toms—> Emotional 
eating

0.164** [0.110, 0.218] 0.093** [0.041, 0.146] Orthorexia 0.05** [0.031, 0.07]

Health anxiety
Orthorexia

0.02** [0.011, 0.029]

IBS-related symp-
toms—> Ortho-
rexia

0.176** [0.123, 0.229] 0.126** [0.074, 0.177] Health anxiety 0.051** [0.027, 0.074]



1119Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2022) 27:1113–1121 

1 3

gastrointestinal symptoms. These symptoms strongly influ-
ence dietary habits and lifestyle, are related to increased 
attentional focus on bodily sensations, and may have an asso-
ciation with diminished interoception, which mechanisms 
can contribute to the onset of disordered eating patterns.

Strengths and limitations

To the best of our knowledge, this is the first study inves-
tigating the relationship between IBS-related functional 
gastrointestinal symptoms and symptoms of two types of 
maladaptive eating behaviours, orthorexia nervosa, and emo-
tional eating.

However, our study has several important limitations. 
First of all, this study applied a cross-sectional design, 
which does not permit causal inferences. Considering the 
possible bidirectional relationships between functional gas-
trointestinal symptoms and eating disorders, this point is of 
great relevance and longitudinal studies would be needed 
to test the directionality between the variables. Despite the 
relatively big sample size, the gender ratio was unbalanced, 
and our sample consisted of university students who are at 
increased risk for developing maladaptive eating behaviours. 
These aspects could affect the generalizability of the results. 
In addition, this study relied on volunteers from university 
courses, therefore participants who met the diagnostic cri-
teria for irritable bowel syndrome were underrepresented 
in the sample. Future studies should test the comorbidity of 
symptoms of orthorexia nervosa and functional gastrointes-
tinal disorders in a clinical population or in different cultural 
settings to test the replicability of our findings.

What is already known on this subject?

The comorbidity of functional gastrointestinal symptoms 
with disordered eating behaviours has been demonstrated. 
Some studies also raise attention to the possible risks for 
developing orthorexic symptoms as a result of rigid dietary 
suggestions in FGIDs. However, to date, no study has inves-
tigated the association of FGIDs with symptoms of ortho-
rexia nervosa or emotional eating. It is also not clear which 
mechanisms are responsible for the greater prevalence of 
eating disorders among FGID patients.

What this study adds?

Our findings support previous empirical results on the asso-
ciations between FGID and eating disorders and highlight the 
possible risks for developing orthorexia symptoms, which 
could lead to other types of disordered eating patterns, such 
as emotional eating. Our results underscore the possible role 
of health anxiety in these relationships. However, future stud-
ies should concentrate on a more complex investigation of 

factors that could increase the risks of developing these dis-
ordered eating styles among FGID patients paying attention 
to interoception, and body awareness. It is also important to 
note the practical implications of these findings. Although 
elimination diets could be relevant options in functional gas-
trointestinal symptoms, their use should take into account 
some considerations. The psychological screening and con-
stant monitoring of patients should be a critical element of 
these dietary protocols, including assessing health anxiety, 
bodily attitudes, body image, and symptoms of different eat-
ing disorders. These considerations could be relevant in the 
case of all somatic health conditions or chronic diseases, 
where dietary restrictions are suggested or required.

Funding Open access funding provided by Eötvös Loránd University. 
PG, NR and AR did not receive support from any organization for the 
submitted work. ITK was supported in the preparation of this manu-
script by a Horizon Postdoctoral Fellowship from Concordia University 
and by funding from the Social Sciences and Humanities Research 
Council of Canada (435-2018-0368).

Declarations 

Conflict of interest The authors have no relevant financial or non-fi-
nancial interests to disclose.

Ethics approval This study was performed in line with the principles 
of the Declaration of Helsinki. Approval was granted by the Research 
Ethical Committee of ELTE, Eötvös Loránd University, Faculty of 
Education and Psychology.

Consent to participate Written, informed consent was obtained from 
each participant.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Sperber AD, Bangdiwala SI, Drossman DA et al (2020) World-
wide prevalence and burden of functional gastrointestinal disor-
ders, results of Rome Foundation Global Study. Gastroenterology. 
https:// doi. org/ 10. 1053/j. gastro. 2020. 04. 014

 2. Van Oudenhove L, Crowell MD, Drossman DA et  al (2016) 
Biopsychosocial aspects of functional gastrointestinal disorders. 
Gastroenterology. https:// doi. org/ 10. 1053/j. gastro. 2016. 02. 027

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1053/j.gastro.2020.04.014
https://doi.org/10.1053/j.gastro.2016.02.027


1120 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2022) 27:1113–1121

1 3

 3. Duncanson KR, Talley NJ, Walker MM, Burrows TL (2018) Food 
and functional dyspepsia: a systematic review. J Hum Nutr Diet 
Off J Br Diet Assoc 31:390–407. https:// doi. org/ 10. 1111/ jhn. 
12506

 4. Gibson PR, Shepherd SJ (2010) Evidence-based dietary man-
agement of functional gastrointestinal symptoms: the FODMAP 
approach. J Gastroenterol Hepatol 25:252–258. https:// doi. org/ 10. 
1111/j. 1440- 1746. 2009. 06149.x

 5. Reed-Knight B, Squires M, Chitkara DK, van Tilburg MAL 
(2016) Adolescents with irritable bowel syndrome report 
increased eating-associated symptoms, changes in dietary com-
position, and altered eating behaviors: a pilot comparison study 
to healthy adolescents. Neurogastroenterol Motil 28:1915–1920. 
https:// doi. org/ 10. 1111/ nmo. 12894

 6. Feinle-Bisset C, Azpiroz F (2013) Dietary and lifestyle factors in 
functional dyspepsia. Nat Rev Gastroenterol Hepatol 10:150–157. 
https:// doi. org/ 10. 1038/ nrgas tro. 2012. 246

 7. Manning LP, Biesiekierski JR (2018) Use of dietary interven-
tions for functional gastrointestinal disorders. Curr Opin Phar-
macol 43:132–138. https:// doi. org/ 10. 1016/j. coph. 2018. 09. 003

 8. Chey WD, Kurlander J, Eswaran S (2015) Irritable bowel syn-
drome: a clinical review. JAMA 313:949–958. https:// doi. org/ 
10. 1001/ jama. 2015. 0954

 9. Simrén M, Törnblom H, Palsson OS, Whitehead WE (2017) 
Management of the multiple symptoms of irritable bowel syn-
drome. Lancet Gastroenterol Hepatol 2:112–122. https:// doi. 
org/ 10. 1016/ S2468- 1253(16) 30116-9

 10. Pourmand H, Esmaillzadeh A (2017) Consumption of a low 
fermentable oligo-, di-, mono-saccharides, and polyols diet and 
irritable bowel syndrome: a systematic review. Int J Prev Med. 
https:// doi. org/ 10. 4103/ ijpvm. IJPVM_ 175_ 17

 11. Melchior C, Desprez C, Riachi G et al (2020) Anxiety and 
depression profile is associated with eating disorders in patients 
with irritable bowel syndrome. Front Psychiatry. https:// doi. org/ 
10. 3389/ fpsyt. 2019. 00928

 12. Reme SE, Darnley S, Kennedy T, Chalder T (2010) The devel-
opment of the irritable bowel syndrome-behavioral responses 
questionnaire. J Psychosom Res 69:319–325. https:// doi. org/ 10. 
1016/j. jpsyc hores. 2010. 01. 025

 13. Soltani S, Hassanzadeh Keshteli A, Esmaillzadeh A, Adibi P 
(2019) Food item avoidance of patients with irritable bowel 
syndrome compared with healthy people. Arch Iran Med 
22:369–375

 14. Spillebout A, Dechelotte P, Ladner J, Tavolacci MP (2019) 
Mental health among university students with eating disorders 
and irritable bowel syndrome in France. Rev DÉpidémiologie 
Santé Publique 67:295–301. https:// doi. org/ 10. 1016/j. respe. 
2019. 04. 056

 15. Perkins SJ, Keville S, Schmidt U, Chalder T (2005) Eating disor-
ders and irritable bowel syndrome: is there a link? J Psychosom 
Res 59:57–64. https:// doi. org/ 10. 1016/j. jpsyc hores. 2004. 04. 375

 16. Mari A, Hosadurg D, Martin L et al (2018) Adherence with a low-
FODMAP diet in irritable bowel syndrome: are eating disorders 
the missing link? Eur J Gastroenterol Hepatol 31:1. https:// doi. 
org/ 10. 1097/ MEG. 00000 00000 001317

 17. Chey W (2019) Elimination diets for irritable bowel syndrome: 
approaching the end of the beginning. Am J Gastroenterol 114:1. 
https:// doi. org/ 10. 14309/ ajg. 00000 00000 000099

 18. Bratman S (1997) Healthy Food Junkie: obsession with dietary 
perfection can sometimes do more harm than good, says one who 
has been there. Yoga J 136:42–46

 19. Håman L, Barker-Ruchti N, Patriksson G, Lindgren E-C (2015) 
Orthorexia nervosa: an integrative literature review of a lifestyle 
syndrome. Int J Qual Stud Health Well-Being 10:26799. https:// 
doi. org/ 10. 3402/ qhw. v10. 26799

 20. Cena H, Barthels F, Cuzzolaro M et al (2019) Definition and diag-
nostic criteria for orthorexia nervosa: a narrative review of the 
literature. Eat Weight Disord EWD 24:209–246. https:// doi. org/ 
10. 1007/ s40519- 018- 0606-y

 21. Brytek-Matera A (2019) Vegetarian diet and orthorexia nervosa: 
a review of the literature. Eat Weight Disord EWD. https:// doi. 
org/ 10. 1007/ s40519- 019- 00816-3

 22. Strahler J (2019) Sex differences in orthorexic eating behaviors: a 
systematic review and meta-analytical integration. Nutr Burbank 
Los Angel Cty Calif 67–68:110534. https:// doi. org/ 10. 1016/j. nut. 
2019. 06. 015

 23. Bratman S (2017) Orthorexia vs. theories of healthy eating. 
Eat Weight Disord EWD 22:381–385. https:// doi. org/ 10. 1007/ 
s40519- 017- 0417-6

 24. Hadjistavropoulos H, Lawrence B (2007) Does anxiety about 
health influence eating patterns and shape-related body checking 
among females? Personal Individ Differ 43:319–328. https:// doi. 
org/ 10. 1016/j. paid. 2006. 11. 021

 25. Koven NS, Abry AW (2015) The clinical basis of orthorexia ner-
vosa: emerging perspectives. Neuropsychiatr Dis Treat 11:385–
394. https:// doi. org/ 10. 2147/ NDT. S61665

 26. Kiss-Leizer M, Tóth-Király I, Rigó A (2019) How the obsession 
to eat healthy food meets with the willingness to do sports: the 
motivational background of orthorexia nervosa. Eat Weight Dis-
ord Stud Anorex Bulim Obes 24:465–472. https:// doi. org/ 10. 1007/ 
s40519- 019- 00642-7

 27. Tóth-Király I, Gajdos P, Román N et al (2019) The associa-
tions between orthorexia nervosa and the sociocultural attitudes: 
the mediating role of basic psychological needs and health 
anxiety. Eat Weight Disord EWD. https:// doi. org/ 10. 1007/ 
s40519- 019- 00826-1

 28. Barthels F, Horn S, Pietrowsky R (2021) Orthorexic eating behav-
iour, illness anxiety and dysfunctional cognitions characteristic of 
somatic symptom disorders in a non-clinical sample. Eat Weight 
Disord - Stud Anorex Bulim Obes. https:// doi. org/ 10. 1007/ 
s40519- 020- 01091-3

 29. Kerin JL, Webb HJ, Zimmer-Gembeck MJ (2019) Intuitive, 
mindful, emotional, external and regulatory eating behaviours 
and beliefs: an investigation of the core components. Appetite 
132:139–146. https:// doi. org/ 10. 1016/j. appet. 2018. 10. 011

 30. van Strien T (2018) Causes of emotional eating and matched treat-
ment of obesity. Curr Diab Rep 18:35. https:// doi. org/ 10. 1007/ 
s11892- 018- 1000-x

 31. Arhire LI, Popa GT (2015) Orthorexia nervosa: the unhealthy 
obsession for healthy food. Med-Surg J 119:632–638. https:// 
www. revme dchir. ro/ index. php/ revme dchir/ artic le/ view/ 369

 32. Elsenbruch S, Rosenberger C, Bingel U et al (2010) Patients with 
irritable bowel syndrome have altered emotional modulation of 
neural responses to visceral stimuli. Gastroenterology 139:1310–
1319. https:// doi. org/ 10. 1053/j. gastro. 2010. 06. 054

 33. Parra-Fernández M-L, Rodríguez-Cano T, Onieva-Zafra M-D et al 
(2018) Prevalence of orthorexia nervosa in university students and 
its relationship with psychopathological aspects of eating behav-
iour disorders. BMC Psychiatry 18:364. https:// doi. org/ 10. 1186/ 
s12888- 018- 1943-0

 34. Lipson S, Sonneville K (2017) Eating disorder symptoms among 
undergraduate and graduate students at 12 U.S. colleges and uni-
versities. Eat Behav 24:81–88. https:// doi. org/ 10. 1016/j. eatbeh. 
2016. 12. 003

 35. Hoek HW, van Hoeken D (2003) Review of the prevalence and 
incidence of eating disorders. Int J Eat Disord 34:383–396. https:// 
doi. org/ 10. 1002/ eat. 10222

 36. Nagl M, Jacobi C, Paul M et al (2016) Prevalence, incidence, and 
natural course of anorexia and bulimia nervosa among adolescents 

https://doi.org/10.1111/jhn.12506
https://doi.org/10.1111/jhn.12506
https://doi.org/10.1111/j.1440-1746.2009.06149.x
https://doi.org/10.1111/j.1440-1746.2009.06149.x
https://doi.org/10.1111/nmo.12894
https://doi.org/10.1038/nrgastro.2012.246
https://doi.org/10.1016/j.coph.2018.09.003
https://doi.org/10.1001/jama.2015.0954
https://doi.org/10.1001/jama.2015.0954
https://doi.org/10.1016/S2468-1253(16)30116-9
https://doi.org/10.1016/S2468-1253(16)30116-9
https://doi.org/10.4103/ijpvm.IJPVM_175_17
https://doi.org/10.3389/fpsyt.2019.00928
https://doi.org/10.3389/fpsyt.2019.00928
https://doi.org/10.1016/j.jpsychores.2010.01.025
https://doi.org/10.1016/j.jpsychores.2010.01.025
https://doi.org/10.1016/j.respe.2019.04.056
https://doi.org/10.1016/j.respe.2019.04.056
https://doi.org/10.1016/j.jpsychores.2004.04.375
https://doi.org/10.1097/MEG.0000000000001317
https://doi.org/10.1097/MEG.0000000000001317
https://doi.org/10.14309/ajg.0000000000000099
https://doi.org/10.3402/qhw.v10.26799
https://doi.org/10.3402/qhw.v10.26799
https://doi.org/10.1007/s40519-018-0606-y
https://doi.org/10.1007/s40519-018-0606-y
https://doi.org/10.1007/s40519-019-00816-3
https://doi.org/10.1007/s40519-019-00816-3
https://doi.org/10.1016/j.nut.2019.06.015
https://doi.org/10.1016/j.nut.2019.06.015
https://doi.org/10.1007/s40519-017-0417-6
https://doi.org/10.1007/s40519-017-0417-6
https://doi.org/10.1016/j.paid.2006.11.021
https://doi.org/10.1016/j.paid.2006.11.021
https://doi.org/10.2147/NDT.S61665
https://doi.org/10.1007/s40519-019-00642-7
https://doi.org/10.1007/s40519-019-00642-7
https://doi.org/10.1007/s40519-019-00826-1
https://doi.org/10.1007/s40519-019-00826-1
https://doi.org/10.1007/s40519-020-01091-3
https://doi.org/10.1007/s40519-020-01091-3
https://doi.org/10.1016/j.appet.2018.10.011
https://doi.org/10.1007/s11892-018-1000-x
https://doi.org/10.1007/s11892-018-1000-x
https://www.revmedchir.ro/index.php/revmedchir/article/view/369
https://www.revmedchir.ro/index.php/revmedchir/article/view/369
https://doi.org/10.1053/j.gastro.2010.06.054
https://doi.org/10.1186/s12888-018-1943-0
https://doi.org/10.1186/s12888-018-1943-0
https://doi.org/10.1016/j.eatbeh.2016.12.003
https://doi.org/10.1016/j.eatbeh.2016.12.003
https://doi.org/10.1002/eat.10222
https://doi.org/10.1002/eat.10222


1121Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2022) 27:1113–1121 

1 3

and young adults. Eur Child Adolesc Psychiatry 25:903–918. 
https:// doi. org/ 10. 1007/ s00787- 015- 0808-z

 37. Turner PG, Lefevre CE (2017) Instagram use is linked to increased 
symptoms of orthorexia nervosa. Eat Weight Disord EWD 
22:277–284. https:// doi. org/ 10. 1007/ s40519- 017- 0364-2

 38. Ambwani S, Shippe M, Gao Z, Austin SB (2019) Is #cleaneating 
a healthy or harmful dietary strategy? Perceptions of clean eating 
and associations with disordered eating among young adults. J Eat 
Disord 7:17. https:// doi. org/ 10. 1186/ s40337- 019- 0246-2

 39. Palsson OS, Whitehead WE, van Tilburg MAL et al (2016) Rome 
IV diagnostic questionnaires and tables for investigators and clini-
cians. Gastroenterology. https:// doi. org/ 10. 1053/j. gastro. 2016. 02. 
014

 40. Donini LM, Marsili D, Graziani MP et al (2005) Orthorexia ner-
vosa: validation of a diagnosis questionnaire. Eat Weight Disord 
EWD 10:e28-32. https:// doi. org/ 10. 1007/ BF033 27537

 41. Varga M, Thege BK, Dukay-Szabó S et al (2014) When eating 
healthy is not healthy: orthorexia nervosa and its measurement 
with the ORTO-15 in Hungary. BMC Psychiatry 14:59. https:// 
doi. org/ 10. 1186/ 1471- 244X- 14- 59

 42. Czeglédi E, Urbán R (2010) Hungarian adaptation of three-factor 
eating questionnaire revised 21-item. Magy Pszichol Szle 65:463–
494. https:// doi. org/ 10. 1556/ mpszle. 65. 2010.3.2

 43. Stunkard AJ, Messick S (1985) The three-factor eating question-
naire to measure dietary restraint, disinhibition and hunger. J 
Psychosom Res 29:71–83. https:// doi. org/ 10. 1016/ 0022- 3999(85) 
90010-8

 44. Köteles F, Simor P, Bárdos G (2011) A Rövidített 
Egészségszorongás-kérdőív (SHAI) magyar verziójának kérdőíves 
validálása és pszichometriai értékelése = Validation and psycho-
metric evaluation of the Hungarian version of the Short Health 
Anxiety Inventory (SHAI). Mentálhig És Pszichoszomatika 
12:191–213

 45. Salkovskis PM, Rimes KA, Warwick HMC, Clark DM (2002) The 
Health Anxiety Inventory: development and validation of scales 
for the measurement of health anxiety and hypochondriasis. Psy-
chol Med 32:843–853

 46. Cohen J (1988) Statistical power analysis for the behavioral sci-
ences, 2nd edn. Routledge, New York

 47. Parra Carriedo A, Tena-Suck A, Barajas-Márquez MW et al 
(2020) When clean eating isn’t as faultless: the dangerous obses-
sion with healthy eating and the relationship between Orthorexia 

nervosa and eating disorders in Mexican University students. J Eat 
Disord 8:54. https:// doi. org/ 10. 1186/ s40337- 020- 00331-2

 48. Gorrasi ISR, Bonetta S, Roppolo M et al (2020) Traits of ortho-
rexia nervosa and muscle dysmorphia in Italian university stu-
dents: a multicentre study. Eat Weight Disord EWD 25:1413–
1423. https:// doi. org/ 10. 1007/ s40519- 019- 00779-5

 49. Abramowitz JS, Olatunji BO, Deacon BJ (2007) Health anxiety, 
hypochondriasis, and the anxiety disorders. Behav Ther 38:86–94. 
https:// doi. org/ 10. 1016/j. beth. 2006. 05. 001

 50. Barthels F, Müller R, Schüth T et al (2019) Orthorexic eating 
behavior in patients with somatoform disorders. Eat Weight Dis-
ord EWD. https:// doi. org/ 10. 1007/ s40519- 019- 00829-y

 51. Rogoza R, Donini LM (2021) Introducing ORTO-R: a revi-
sion of ORTO-15: Based on the re-assessment of original data. 
Eat Weight Disord EWD 26:887–895. https:// doi. org/ 10. 1007/ 
s40519- 020- 00924-5

 52. Donini LM, Marsili D, Graziani MP et al (2004) Orthorexia ner-
vosa: a preliminary study with a proposal for diagnosis and an 
attempt to measure the dimension of the phenomenon. Eat Weight 
Disord EWD 9:151–157. https:// doi. org/ 10. 1007/ BF033 25060

 53. Daubenmier JJ (2005) The relationship of yoga, body awareness, 
and body responsiveness to self-objectification and disordered 
eating. Psychol Women Q 29:207–219. https:// doi. org/ 10. 1111/j. 
1471- 6402. 2005. 00183.x

 54. Herbert BM, Blechert J, Hautzinger M et al (2013) Intuitive eating 
is associated with interoceptive sensitivity. Effects Body Mass 
Index Appetite 70:22–30. https:// doi. org/ 10. 1016/j. appet. 2013. 06. 
082

 55. Håkanson C (2014) Everyday life, healthcare, and self-care man-
agement among people with irritable bowel syndrome: an integra-
tive review of qualitative research. Gastroenterol Nurs Off J Soc 
Gastroenterol Nurses Assoc 37:217–225. https:// doi. org/ 10. 1097/ 
SGA. 00000 00000 000048

 56. Gajdos P, Chrisztó Z, Rigó A (2020) The association of different 
interoceptive dimensions with functional gastrointestinal symp-
toms. J Health Psychol. https:// doi. org/ 10. 1177/ 13591 05320 
929426

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s00787-015-0808-z
https://doi.org/10.1007/s40519-017-0364-2
https://doi.org/10.1186/s40337-019-0246-2
https://doi.org/10.1053/j.gastro.2016.02.014
https://doi.org/10.1053/j.gastro.2016.02.014
https://doi.org/10.1007/BF03327537
https://doi.org/10.1186/1471-244X-14-59
https://doi.org/10.1186/1471-244X-14-59
https://doi.org/10.1556/mpszle.65.2010.3.2
https://doi.org/10.1016/0022-3999(85)90010-8
https://doi.org/10.1016/0022-3999(85)90010-8
https://doi.org/10.1186/s40337-020-00331-2
https://doi.org/10.1007/s40519-019-00779-5
https://doi.org/10.1016/j.beth.2006.05.001
https://doi.org/10.1007/s40519-019-00829-y
https://doi.org/10.1007/s40519-020-00924-5
https://doi.org/10.1007/s40519-020-00924-5
https://doi.org/10.1007/BF03325060
https://doi.org/10.1111/j.1471-6402.2005.00183.x
https://doi.org/10.1111/j.1471-6402.2005.00183.x
https://doi.org/10.1016/j.appet.2013.06.082
https://doi.org/10.1016/j.appet.2013.06.082
https://doi.org/10.1097/SGA.0000000000000048
https://doi.org/10.1097/SGA.0000000000000048
https://doi.org/10.1177/1359105320929426
https://doi.org/10.1177/1359105320929426

	Functional gastrointestinal symptoms and increased risk for orthorexia nervosa
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 
	Level of evidence 

	Introduction
	Methods
	Participants and procedure
	Measures
	Data analysis

	Results
	Correlates of functional gastrointestinal symptoms
	Mediation model

	Discussion
	Strengths and limitations
	What is already known on this subject?
	What this study adds?


	References




