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ABSTRACT

Background. Irritable bowel syndrome (IBS) is the most common gastrointestinal disorder that is driven by the gut-
brain axis and affects 1-20% of the population. Most patients note that various foods elicit abdominal symptoms,
and they eliminate these products from their diets. A diet that is low in fermentable oligosaccharides, disaccharides,
monosaccharides and polyols (FODMAP) is currently one of the mainstays in IBS treatment.

Objective. The aim of this study was to assess the knowledge of IBS patients about the disease, treatment and the
principles of the low-FODMAP diet that can alleviate gastrointestinal symptoms.

Material and methods. The participants were adults diagnosed with IBS, the inclusion criteria were: absence of
comorbidities requiring an elimination diet, age over 18 years, and consent to participate in the study. The respondents
filled out an anonymous questionnaire containing questions about the IBS diagnosis, disease history and treatment, as
well as 45 questions assessing the participants’ knowledge about the low-FODMAP diet.

Results. In 28% of the cases, IBS was diagnosed by a general practitioner; in nearly 40% of the cases — by a gastroenterology
specialist; in 10% ofthe cases — by a dietitian, whereas the remaining respondents had arrived at the diagnosis independently
or with the help of support groups for IBS patients. After diagnosis, only every fourth respondent sought treatment in
a gastroenterology clinic. In the studied population, 237 of the respondents had followed to the low-FODMAP diet, and
the differentiating factors were sex (p=0.002), place of residence (city with a population higher than 100,000 vs. rural
area; p=0.0001) and education (university vs. vocational school p=0.0043). Respondents who had been recently diagnosed
with IBS (less than 12 months vs. more than 12 months before the study) were more likely to follow the FODMAP diet.
Conclusions. The surveyed population was characterized by high levels of knowledge about the low-FODMAP diet,
but many respondents did not strictly comply with dietary guidelines, in particular the duration of each dietary phase.
Age was significantly correlated with the respondents’ knowledge, and the participants’ familiarity with low-FODMAP
guidelines decreased with age. Nutritional consultations did not significantly improve the respondents’ knowledge about
the low-FODMAP diet.
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STRESZCZENIE

Wprowadzenie. Zespot jelita drazliwego (IBS- irritable bowel syndrome) okresla si¢ jako najczgstsza czynnosciowa
chorob¢ przewodu pokarmowego wystepujacy u okolo 1-20% populacji. Wigkszo$¢ pacjentow zauwaza, ze rdzne
pokarmy wywotuja objawy brzuszne i eliminuja te produkty ze swojej diety. Dieta uboga w fermentujace oligosacharydy,
disacharydy, monosacharydy i poliole (FODMAP) jest obecnie jednym ze sposobow leczenia IBS.

Cel. Celem przeprowadzonego badania byla ocena wiedzy os6b chorujacych na zespoét jelita drazliwego na temat samej
choroby, jej leczenia i postgpowania zywieniowego z zastosowaniem diety o niskiej zawartosci FODMAP, ktore moze
przyczyniaé si¢ do fagodzenia objawow.

Materialy i metody. W badaniu wzigty udzial osoby ze zdiagnozowanym zespolem jelita drazliwego, kryterium
wlaczenia do badan byl brak innych choréb wymagajacych stosowania diety eliminacyjnej, wiek powyzej 18 lat oraz
wyrazona zgoda na udzial w badaniach. Wykorzystano anonimowy kwestionariusz ankiety zawierajacy metryczke
dotyczaca diagnozowania choroby, jej przebiegu i leczenia, oraz czgs¢ wlasciwa skladajaca si¢ z 45 pytan dotyczacych
wiedzy na temat diety low-FODMAP.
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Wyniki. Diagnoze u 28% pacjentéow postawit lekarz rodzinny, w prawie 40% przypadkow lekarz gastroeneterolog,
u co 10 osoby dietetyk, a pozostate osoby zdiagnozowaty si¢ samodzielnie lub na grupach wsparcia dla osob z IBS. Po
rozpoznaniu choroby tylko co 4 chory deklarowal, ze jest pod opieka poradni gastroenterologicznej. Respondenci jako
jedna z metod leczenia stosowali diete o niskiej zawarto§ci FODMAP, taki sposob leczenia zywieniowego wskazato 237
0sob, czynnikami réznicujacymi byta pte¢ (p=0.002), miejsce zamieszkania (miasto powyzej 100 tysiecy mieszkancow
vs wies, p=0.0001) i wyksztalcenie (wyzsze vs zawodowe, p=0.0043). Diete low-FODMAP czg¢éciej stosowaly osoby,
u ktoérych niedawno rozpoznano IBS (ponizej 12 m-cy od diagnozy vs powyzej 12 m-cy).

Whioski. Wiedza na temat diety low-FODMAP w badanej populacji byta dobra, ale jej zastosowanie w praktyce w wielu
przypadkach byto btgdne, szczegolnie w zakresie dtugosci trwania etapow diety. Wiek byt istotnie statystycznie powigzany
z poziomem wiedzy, im wyzszy wiek ankietowanych tym nizsza wiedza na temat diety w IBS. Opicka dietetyka podczas
stosowania diety o niskiej zawartosci FODMAP nie wptyneta znaczaco na poziom wiedzy respondentow.

Stowa kluczowe: zespof jelita drazliwego, dieta low-FODMAP; weglowodany tatwofermentujgce; objawy zolgdkowo-

Jelitowe.

INTRODUCTION

Irritable bowel syndrome (IBS) is the most
common gastrointestinal disorder that is driven by
the gut-brain axis and affects 1-20% of the population.
In North America, IBS is diagnosed in 5-10% of the
population, and it is three to four times more prevalent
in women [1,17]. In Poland, up to 13% of the adult
population may be affected by IBS, and gut motility
disorders are the most prevalent condition diagnosed
in gastroenterological patients (up to 50% of the cases)
[1]. Half of the patients experience the first symptoms
before the age of 35, and the prevalence of IBS in this
age group is 25% higher than among patients older
than 50 [21]. Around 5-6% of the affected population
meet Rome IV Criteria for the diagnosis of IBS,
including recurrent abdominal pain at least 1 day per
week during the previous three months on average,
with onset at least six months previously [1,13,18,28].

Irritable bowel syndrome is a chronic disease,
and symptoms can recur throughout the patient’s
life. Effective management of IBS requires a correct
diagnosis and the patient’s cooperation with aphysician,
dietitian and, in some cases, a psychotherapist [1].

Pharmaceuticals such as bulking agents,
anticholinergics, antispasmodics and antidiarrheals
are mostly ineffective in IBS treatment, and many
gastroenterologists recommend dietary management
[14,15]. In addition to dietary changes, the use of
peppermint oil preparations is recommended to
reduce IBS symptoms [29]. Most patients note that
various foods elicit abdominal symptoms, and they
eliminate these products from their diets. A diet that
is low in fermentable oligosaccharides, disaccharides,
monosaccharides and polyols (FODMAP) is currently
one of the mainstays in IBS treatment [4,9,29]. These
compounds can lead to osmotic stress, increased water
absorption, intestinal wall stretching and pain. They
are fermented by intestine bacteria which produce
excess gas [19]. In the low-FODMAP diet, these
products are eliminated or restricted to minimize

symptoms, and the patient’s individual response is
assessed.

The aim of this study was to assess the knowledge
of IBS patients about the disease, treatment and the
principles of the low-FODMAP diet that can alleviate
gastrointestinal symptoms.

MATERIAL AND METHODS

Study site and period
The study was conducted in Poland between
January and June 2020.

Methods

The participants were adults diagnosed with IBS
who were members of patient support groups on
Facebook and Instagram as well as patients of the
nutrition clinic at the University of Life Sciences
in Lublin. The inclusion criteria were: confirmed
diagnosis of IBS, absence of comorbidities requiring
an elimination diet, age over 18 years, and consent to
participate in the study.

The respondents filled out an anonymous
questionnaire containing questions about the IBS
diagnosis, disease history and treatment, as well as 45
questions assessing the participants’ knowledge about
the low-FODMAP diet (fermentable oligosaccharides,
disaccharides, monosaccharides and polyols; their
dietary sources and impact on IBS symptoms), dietary
habits, lifestyle and well-being during treatment.
The questionnaire contained single- and multiple-
choice closed-ended questions as well as open-ended
questions. A total of 336 respondents completed
the questionnaire, and 259 correctly filled out
questionnaires were returned and used in the analysis.

Statistical analysis

A total of 259 correctly filled out questionnaires
were returned, and the resulting data were subjected
to mathematical and statistical analyses in the
Statistica 10 program. The relationship between the
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respondents’ knowledge about the low-FODMAP
diet and environmental factors was evaluated by
calculating Spearman’s rank correlation coefficients.
The odds ratios (ORs) and 95% confidence intervals
(95% Cls) were calculated. The significance of ORs
was assessed by Wald’s statistics. The levels of
statistical significance were set at P < 0.05 (*), P<
0.01 (**) and P< 0.001 (***). The Shapiro-Wilk test
was used to test the normality of distributions. The
average nutritional status of groups was compared in
ANOVA, and frequency distributions were evaluated
in Pearson’s chi-squared (y?) test. Two-tailed p-values
<0.05 were considered statistically significant in
all tests. Analyses were performed using Statistica
software (version 13.1 PL; StatSoft Inc., Tulsa, OK,
USA,; StatSoft, Krakow, Poland).

RESULTS

A total of 195 women (75.3%) participated in the
study (Table 1). The average BMI in the surveyed
population was 23.17+5.04 kg/m? (min — 17.8 kg/m?,
max —38.54 kg/m?). The average BMI was significantly
lower among female (22.61 kg/m?) than male (26.8 kg/
m?) respondents (p=0.001). Normal BMI values were
significantly more often noted among respondents
who resided in cities with a population higher than
100,000 (p<0.05), had university education (p<0.05)
and had been diagnosed with IBS 3-9 months before
the study (p<0.05). A significantly higher number

Table 1. Description of the study group

of overweight participants had been diagnosed with
IBS several years before the study (p<0.05) and had
secondary school education (p<0.05). In the studied
population, the average time since IBS diagnosis
was 4 years and 3 months (minimum — 7 months,
maximum — more than 10 years in a 46-year-old male
patient). In 28% of the cases, IBS was diagnosed by
a general practitioner; in nearly 40% of the cases — by
a gastroenterology specialist; in 10% of the cases —
by a dietitian, whereas the remaining respondents had
arrived at the diagnosis independently or with the help
of support groups for IBS patients. After diagnosis,
only every fourth respondent sought treatment in
a gastroenterology clinic (most of these patients had
been diagnosed in the previous 12 months; p<0.05),
whereas only 20% of the respondents had consulted
a dietitian. Most participants sought additional
information about IBS and disease management on
the Internet or among friends.

The respondents assessed their health status
subjectively, and the results revealed that their
subjective well-being improved with an increase in
the length of time since diagnosis (p=0.002) and that
disease symptoms were less likely to exert a negative
impact on their quality of life. Nearly a third of
the surveyed subjects were physically active and
engaged in recreational activities such as Nordic
walking, jogging and cycling. More than 75% of
the respondents used dietary supplements to boost
immunity and improve digestive function. The use

Women (n=195) Men (n=64) p-value

Age ns
18-30 106 34
31-65 89 30

BMI (kg/m?) <0.01

<19.99 15 3
20-24.99 157 37
>25 23 24

Education ns
University 150 39
Secondary school 32 11
Vocational school 13 14

Place of residence <0.05

City > 100,000 111 26
City < 100,000 50 26
Rural area 34 12

Time since diagnosis ns
< 12 months 73 28
13-24 months 82 25
>24 months 40 11
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Circumstances in which symptoms were most
frequently experienced

1%

o>

Figure 1. Symptoms experienced before diagnosis/treatment

of dietary supplements was highest among women
younger than 30 (p<0.05) who were overweight and
had university education (p<0.05). The most popular
dietary supplements were herbal blends and herbs
such as lemon balm, mint, chamomile, oak bark and
yarrow, as well as vitamin and mineral supplements.
Nearly every seventh participant had been prescribed
a course of antibiotics unrelated to IBS at least once
a year (not all antibiotic therapies were combined with
probiotic supplementation), which gives serious cause
for concern. Pharmacotherapy was effective in less
than 50% of the surveyed population: it eliminated
bloating in 60% of the cases, relieved constipation in
1/3 of the cases, and eliminated diarrhea in 44% of the
cases.

The symptoms experienced by the patients before
diagnosis were analyzed in the next stage of the study.
The majority of the respondents had experienced
digestive symptoms, mostly diarrhea (64%) and
constipation (59%). The studied population represented
all IBS sub-types classified based on the predominant
stool pattern according the Bristol Stool Form Scale
(124 diarrhea-predominant patients, 75 constipation-
predominant patients, 41 mixed-type patients, whereas
the remaining patients were unsubtyped).

In the studied population, 85% of the participants
had experienced bloating, and more than 75% - stomach
growling. Other symptoms, including flatulence,
nausea, weight loss and fatigue, were also reported. In

W After a meal
[ During defecation

m Before going to sleep

62%  mat night
[ in the morning, immediately
after waking

most cases, these symptoms were experienced under
the specific circumstances described in the literature
(Figure 1), mainly in the first half of the day, after
waking and after eating a meal, often after breakfast
(p=0.001) or a large meal consumed during the day
(p=0.004).

In the studied population, 237 of the respondents
had followed to the low-FODMAP diet, and the
differentiating factors were sex (p=0.002), place of
residence (city with a population higher than 100,000
vs. rural area; p=0.0001) and education (university
vs. vocational school p=0.0043). The remaining
participants eliminated various foods from their
diets, but they did not strictly comply with FODMAP
guidelines, and some foods were eliminated on several
occasions or over a period of several weeks/months.

Respondents who had been recently diagnosed
with IBS (less than 12 months vs. more than 12 months
before the study) and who had consulted a dietitian
were more likely to follow the low-FODMAP diet
(Table 2).

A sound knowledge of food products that should
be eliminated from the diet, adherence to the
prescribed dietary regimen and the reintroduction
of selected food products play an important role in
the low-FODMAP diet. The respondents’ overall
knowledge of the low-FODMAP diet was calculated
as the percentage of correct answers in the questions
addressing the low-FODMAP diet. The percentage of

Table 2. The relationship between adherence to the low-FODMAP diet and population characteristics based on the results

of the Chi-squared test

e df p A%
Sex 0.03 1 0.867 0.01
Do you follow the low- Education 7.30 3 0.063 0.19
FODMAP diet? Time since diagnosis 12.60 2 0.002 0.25
Have you consulted a dietitian? 7.75 1 0.005 0.19

- Chi-square statistic, df- degrees of freedom, p- level of significance, V- Cramer’s V
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correct answers ranged from 38.46% to 100% (77.01%
+ 11.49% on average), and every third respondent
correctly answered at least 80% of the questions. Age
was significantly correlated with the participants’
knowledge about the low-FODMAP diet, which
was found to decrease with age. The respondents’
knowledge was not differentiated by education,
time since diagnosis, BMI or subjective well-being
(p>0.05).

An analysis of the results (Table 3) indicates
that consultations with a dietitian did not affect the
respondents’ knowledge about the low-FODMAP diet.
This observation was further confirmed by the fact that
the surveyed subjects sought additional information
about the disease on the Internet or among friends, and
only every fifth participant had consulted a dietitian.

The consumption of fermentable carbohydrates,
including monosaccharides, disaccharides,
oligosaccharides and polysaccharides, is limited

or eliminated in the low-FODMAP diet. A sound
knowledge of food products containing these
compounds is required for the low-FODMAP diet to
be administered safely and effectively (Table 4).

The respondents found it most difficult to correctly
identify the dietary sources of oligosaccharides and
polyols. More than half of the surveyed subjects
were unaware that garlic and onions contain
oligosaccharides, and that these products should
not be consumed by IBS patients. More than 50%
of the participants were also unaware that artificial
sweeteners, chewing gum and mushrooms contain
polyols.

Half of the respondents who followed the low-
FODMAP diet adhered to this dietary regime only
once, and the elimination phase lasted 4 weeks and
3 days on average (minimum — 3 weeks, maximum
— more than 9 weeks). The reintroduction phase
lasted 11 weeks and 2 days on average (maximum —

Table 3. Analysis of the correlations between the respondents’ knowledge about the low-FODMAP diet, adherence to the
dietary regimen, consultations with a dietitian, physical activity and pharmacotherapy

No Yes
Level of knowledge V4 p
M [%] SD [%] M [%] SD [%]

dDiz g"“ follow the low-FODMAP 72.65 13.14 80.13 8.97 413 0.000
Have you consulted a dietitian 76.89 11.02 77.42 13.11 0.65 0.518
after diagnosis?

Are you physically active? 7798 11.06 76.47 11.72 0.81 0.416
Do you take any medication 76.64 1146 77.37 11.56 0.26 0793
approved for IBS?

M- mean, SD- standard deviation, Z- Z-score in the Mann-Whitney U-test, p- level of significance

Table 4. Correlation between the respondents’ age and time since diagnosis vs. their knowledge of fermentable

carbohydrates that are eliminated in the FODMAP diet

Level of knowledge* (max 5 points) Dietary
Mot | Dl | Ol b oot i | s
sources sources sources food sources 20 points)
Age

18-30 4.2 4.5 3.9 3.3 18.4
31-65 3.8 3.7 1.8 2.1 13.6
Difference 0.4 0.8 2.1 1.2 4.8

p-value >0.05 <0.05 <0.01 <0.05 <0.01

Time since diagnosis

< 12 months 4.4 4.7 2.6 31 16.9
13-24 months 4.0 42 3.3 33 18.7
>24 months 4.1 4.0 4.0 2.9 17.3
Difference 0.4 0.7 1.4 0.4 1.8

p-value >0.05 <0.05 <0.05 >0.05 >0.05

* expressed as the average number of points in the knowledge test (separately for each carbohydrate group that is eliminated
in the low-FODMAP diet)
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18 weeks). The remaining respondents skipped the
elimination phase (17%) or prolonged the elimination
phase beyond 6 weeks, mainly due to the fear of
symptom recurrence. The participants who did not
strictly comply with low-FODMAP guidelines had
never consulted a dietitian or had attended only one
consultation after diagnosis.

DISCUSSION

The low-FODMAP diet should be introduced only
once during treatment as the first-line therapy for IBS.
The diet should involve a personalized eating plan
to eliminate all IBS symptoms. The low-FODMAP
is not a life-long diet, and the entire therapeutic
program should be supervised by an experienced
dietitian [7,12,24]. In the studied population, only
20% of the respondents adhering to the elimination
diet had consulted a dietitian, and in this group, only
36 individuals had regularly visited a nutrition clinic
during the entire treatment and the reintroduction
phase. The skills of a dietitian in dietary assessment,
knowledge of FODMAP food composition and
experience with the low-FODMAP dietary approach
are likely to impact on the success of the diet [2,26,30].
Experience in gastrointestinal disorder management,
consideration of symptom types, severity, baseline
FODMAP intake, and overall nutritional content and
meal pattern are vital in the assessment. If a strict
low-FODMAP diet is deemed necessary, it should
only be introduced for an initial period of 4 to 6
weeks. Research suggests that a strict long-term, low-
FODMAP diet may negatively impact the intestinal
microbiome, and if it is used for a long time - it is a diet
that exposes the patient to a deficiency of vitamins and
minerals.

The low-FODMAP diet is an effective tool in IBS
management. In the studied population, 75% of the
respondents who had followed the low-FODMAP
diet reported a decrease or complete disappearance
of symptoms associated with IBS such as abdominal
pain, flatulence, diarrhea and stomach growling.
Similar results were reported by Halmos [9] in the
Australian population, by Staudacher [25] in the
British population, and by Gibson [7], in whose study,
IBS symptoms significantly subsided in 70-75% of the
respondents who adhered to the low-FODMAP diet
for 6 weeks.

The main goal of the elimination phase of the low-
FODMAP diet is to silence the symptoms of disease.
In the next stage, selected foods are reintroduced to
identify products rich in fermentable carbohydrates
that are tolerated by the patient. In the studied
population, nearly 25% of the participants delayed the
reintroduction phase in fear of symptom recurrence.
The long-term goal of low-FODMAP diet education

is to reintroduce high-FODMAP foods to personal
tolerance [2]. Recent research has highlighted the
potential negative impact of a strict low-FODMAP
diet on the intestinal microbiome [8, 25]. Therefore,
the restrictive phase of the diet should only be
continued until symptoms improve, usually within
4-6 weeks. There is evidence to suggest that prolonged
adherence to a restrictive elimination diet can increase
the risk of eating disorders [23]. Dunn and Bratman
[5] hypothesized that in patients with good dietary
management and disordered eating, gastrointestinal
symptoms may create food aversion and cause
alterations to eating patterns. Such behaviors have
recently been linked to orthorexia nervosa, a condition
in which people restrict their diet. This condition is
associated with symptoms such as an “obsessive focus
on food choice, planning, purchase, preparation, and
consumption; food regarded primarily as [a] source
of health rather than pleasure; [and] exaggerated faith
that inclusion or elimination of particular kinds of food
can prevent or cure disease or affect daily well-being”
[23]. In this study, eating disorders were reported by
15 respondents, most of whom had been diagnosed
with IBS in the previous 6 months (more than 3
months after the first symptoms) and who belonged to
the diarrhea-predominant subtype of IBS.

Fructans and galacto-oligosaccharides have
prebiotic properties. A reduction in their intake can
decrease bacterial counts of the genera Lactobacillus
and Bifidobacterium in the gut microbiome [8, 10,
20, 22]. Furthermore, the production of butyrate-
producing bacteria is markedly reduced in absolute
and relative terms, and the counts of mucus-degrading
bacteria are increased with a strict reduction in
FODMAP intake [11]. In the present study, more than
90% of the participants were aware that gut microbiota
can affect IBS, and 50% of the respondents took
dietary supplements containing probiotic bacteria,
mostly Lactobacillus rhamnosus GG, Saccharomyces
cerevisiae and Bifidobacterium longum WI11. The
results of clinical trials comparing the efficacy of
single- and multi-strain probiotics are ambiguous [6].
The British Dietetic Association published a systematic
review which indicated that no strain or dose-specific
probiotic was consistently effective in improving
any IBS symptoms or the quality of life (QoL) [16].
Tiequn et al. [27] reported that Lactobacillus strains
were more effective than placebo, whereas Cayzeele-
Decherf et al. [3] concluded that Saccharomyces
cerevisiae CNCM 1-3856 significantly minimized
abdominal pain and discomfort in IBS patients. In
contrast, a meta-analysis conducted by Yuan et al.
[31] demonstrated that Bifidobacterium infantis 35624
was not more effective than placebo in alleviating IBS
symptoms.
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CONCLUSIONS

The surveyed population was characterized by high
levels of knowledge about the low-FODMAP diet, but
many respondents did not strictly comply with dietary
guidelines, in particular the duration of each dietary

phase.
Age was significantly correlated with the
respondents’ knowledge, and the participants’

familiarity with FODMAP guidelines decreased with
age.

Nutritional consultations did not significantly
improve the respondents’ knowledge about the low-
FODMAP diet.

The low-FODMAP diet can be an effective tool for
managing irritable bowel syndrome, but patients who
do not fully comply with FODMAP guidelines are at
higher risk of malnutrition or even eating disorders.
Prolonged elimination of cereal-based products, dairy
products, legumes, fruit and vegetables can alleviate
the symptoms of diseases, but it can also compromise
the patients’ health.
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