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Summary
Background The multifactorial nature of inflammatory bowel disease (IBD), which manifests differently in individuals
creates a need for a better understanding of the behaviour and pattern of the disease due to environmental factors.
The current study aimed to study the changes in IBD behaviour, presentation, and characteristics in patients over the
past two decades with a goal of improving patients’ diagnosis, management and outcomes.

Methods During a 6-month period (1/02/2022–30/07/2022), the information of patients with IBD who attended IBD
outpatient clinics of 11 referral centre’s in six countries was collected, and based on the first time of diagnosis with
IBD, they were allocated as group A (those who were diagnosed more than 15 years ago), group B (those who were
diagnosed with IBD between 5 and 15 years ago) and group C (IBD cases who diagnosed in recent 5 years). Then the
most prevalent subtypes and characters of the disease are evaluated and compared to make clear if the presenting
pattern and behaviour of the disease has changed in the last 2 decades.

Findings Overall 1430 patients with IBD including 1207 patients with ulcerative colitis (UC) (84.5%) and 205 patients
with Crohn’s disease (CD; 14.3%) included. Mean age of participants at the first time of diagnosis with IBD was 30
years. The extra-intestinal involvement of IBD in groups A and B was more prevalent in comparison with group C.
Most of those in groups A & B had academic education but in group C, the most prevalent educational status was
high school or diploma (P = 0.012). In contrast to groups A and B, the relative prevalence of medium
socioeconomic level in group C had decreased (65%). Relative prevalence of UC subtypes was similar among
groups A and B (extensive colitis as most prevalent) but in group C, the most prevalent subtype is left side colitis
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(38.17%). The most prevalent subtype of CD in groups A and B was ileocolic involvement while in group C, upper GI
involvement is significantly increased. The rate of food sensitivity among groups A and B was more than group C
(P = 0.00001). The relative prevalence of patients with no flare has increased with a steady slope (P < 0.00001).
Relative prevalence of presenting symptoms among patients with UC in group C differs and nowadays the rate
abdominal pain (70.7%) and bloating (43.9%) have increased and frequency of diarrhoea (67.4%) has decreased.

Interpretation In the recent 5 years, the pattern of UC presentation has changed. The rate of upper GI involvement in CD
and relative prevalence of patients with no disease flare increased and the rate of extra intestinal involvement decreased.

Funding None.

Copyright © 2024 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Research in context

Evidence before this study
The authors searched PubMed and google scholar on
November 1st 2021 until April 30 2023; the Montreal
classification criteria was used to include or exclude studies
and the search terms were related to inflammatory bowel
disease (IBD), ulcerative colitis (UC) and Crohn’s disease (CD),
disease behaviour and environment in English language,
considering the impact of climate changes on the behaviour
of multifactorial disorders including IBD.

Added value of this study
We found that there is lack of any multinational chronological
study in the field of IBD and this article can help
understanding of IBD as a multifactorial disease.

Implications of all the available evidence
Findings of the current work provide evidence about changing
of IBD behavior in line with the changing environment and
climate.
Introduction
Inflammatory Bowel disease (IBD) is a collective term
for chronic gastrointestinal inflammatory diseases
including, but not limited to, Crohn’s disease and ul-
cerative colitis.1,2 Usually characterised by prolonged
inflammation of the gastrointestinal (GI) mucosa, these
subsets of diseases could be present with a variety of
symptoms such as abdominal pain, diarrhea, fatigue,
joint pain, night sweats, vomiting, and bleeding.3

Because of its ability to turn into a life-threatening
condition with disease progression, it is vital to di-
agnose and provide treatment in a timely manner.2

Due to the heterogeneity of this disease, mecha-
nisms involved in IBD are poorly understood and
morbidity rates are rapidly increasing, making it not
only an important concern for healthcare practitioners
but also for healthcare facilities around the globe.4 This
is even more concerning given the fact that the relative
risk of death related to IBD has not decreased despite
several advances in the field and the development of
new drugs for its treatment.5 Therefore, it is vital to
understand various risk factors that affects the course of
these diseases, which will in turn inform us to formu-
late better treatment plan for the patients.

It has been reported that environmental factors play
an important role in the development of IBD by altering
intestinal permeability and disrupting native
microbiota.6 Although smoking, public hygiene, air
pollution, and rapidly changing environmental factors
have been isolated as the common aggravating factors in
IBD, it is unclear how these factors affect the progres-
sion and change of the course of the disease in patients
during the last several decades.7–9 On the other hand, the
phenomena of global warming and associated and pre-
dictable climate changes in the last decades have been
characterised by extreme weather events such as the
increase in temperature, rainfall, the length of the
warmest season, and droughts and subsequently
epidemiological disease cycles and patterns have
changed.10 The multifactorial nature of IBD manifesting
differently in individuals creates a need for a better
understanding of the behavior and pattern of the disease
due to such environmental factors. Given the rise of
cases and death rates concerning IBD, this study aimed
to isolate and study the changes in IBD behavior, pre-
sentation, and characteristics in patients over the last
two decades with a goal of improving patients’ diag-
nosis, management and outcomes.
Methods
Study design and participants
During a 6-month period (1/02/2022–30/07/2022), the
information of patients with IBD who attend IBD
www.thelancet.com Vol 70 April, 2024

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.thelancet.com


Articles
outpatient clinics of 11 referral centres in 6 countries
was collected, and based on the first time of diagnosis
with IBD, they were allocated as group A (those who
were diagnosed more than 15 years ago), group B (those
who involved with IBD between 5 and 15 years ago) and
group C (IBD cases who diagnosed in recent 5 years).
Different IBD centres joined the study via social media
announcing. The diagnosis and type of IBD (ulcerative
colitis (UC) vs Crohn’s disease (CD)) allocation
confirmed by academic gastroenterologist based on pa-
tients history, previous documents and endoscopic and
pathologic reports.

Procedures and outcomes
After obtaining a consent form, the participants were
requested to fill out the study questionnaire which was
designed by 3 expert gastroenterologists. Then the most
prevalent subtypes and characters of the disease are eval-
uated and compared to make clear if the presenting
pattern and behavior of the disease have changed in the
last 2 decades.

Statistical analysis
We used Statistical Package for the Social Sciences
(SPSS) software version 16.0 for data analysis. Data was
checked for normality using Kolmogorov–Smirnov and
Shapiro–Wilk tests. Mann Whitney U test and indepen-
dent two-sample t-test were employed for comparing two
quantitative variables. The chi-square test was used to
evaluate the association between two qualitative variables.
Analyses were declared significant for P value <0.05.

Ethics information
This study followed the Declaration of Helsinki, and all
participants signed written informed consent forms
before data collection began. The study was approved by
the ethical committee of Ahvaz Jundishapur University
of Medical Sciences (IR.AJUMS.REC.1400.269).

Role of the funding source
This research performed under supervision and
approval of Alimentary Tract Research Centre (ATRC)
in Ahvaz Jundishapur University of medical Sciences
without any financial support and there was no funding
source for this study. All of the authors had full access to
all of the data in the study and accept responsibility for
the decision to submit for publication.
Results
During this multinational observational study, overall
information of 1430 patients with IBD including 1207
patients with UC (84.5%), 205 patients with CD (14.3%),
and 18 cases with indeterminate colitis (1.3%) from 11
referral centres of 6 countries (Egypt, India, Iran,
Pakistan, Poland, Vietnam) were included. The partici-
pants were originally citizens of 9 countries (Fig. 1) and
www.thelancet.com Vol 70 April, 2024
48.1% of them (687 cases) were male. The mean age was
37.2 years (range 3–83) (Table 1) and 45.8% of them were
Caucasian in descent (Table 2). Mean number of family
members per living area was 5 persons (range 1–18). The
mean age of participants at the first time of diagnosis
with UC among groups A, B, and C were 31, 31.5, and
33.6 y respectively (P > 0.05), and about patients with CD
were 27, 28.6, and 26.7 y respectively which was also
similar in 3 groups (P > 0.05). The extra-intestinal
involvement of IBD in groups A and B was more prev-
alent in comparison with group C (19.6% and 19.2% vs
13.7%) (P = 0.08 & 0.009 respectively) (Table 1).

Educational status
Most of those who were diagnosed more than 5 years ago
(groups A & B) had academic education (41.6% and 42.3%
respectively) but among those whose disease began in 5
most recent years, the most prevalent educational status
was high school or diploma (45.07%, P = 0.012) (Fig. 2).

Economic status
Among groups A and B, most of the patients belong to
the medium socioeconomic class (83% & 74% respec-
tively) but in group C (those who were involved during
the last 5 years), the relative prevalence of medium so-
cioeconomic level decreased (65%). Subsequently, in
recent years (group C) more people with high or low
monthly income diagnosed as IBD in comparison with
group A (15% vs 6%, P = 0.004 and 20% vs 11%,
P = 0.015 respectively) (Fig. 3).

Subtypes of IBD
a. Ulcerative colitis

Relative prevalence of UC subtypes based on
anatomic involvement was almost similar among
groups A and B with E3 (extensive colitis) as the most
prevalent subtype (48.73% and 48.47% respectively) but
among those who involved in recent 5 years (group C),
the most prevalent subtype is left side colitis (E2,
38.17% vs 24.55% as E1 and 37.27% as E3; Montreal
Classification) (Fig. 4).

b. Crohn’s Disease

The most prevalent subtype of CD in groups A and B
was ileocolic involvement (L3, 25%, and 25.3% respec-
tively; Montreal Classification) while among those who
involved during the last 5 years (group C), upper GI
involvement (L3 + L4) is significantly increased (30.89%
vs 8.3% in group A and 6.3% in group B; P = 0.09 &
0.0009 respectively) (Fig. 5).

Food sensitivity
The rate of food sensitivity among groups A and B (25%
and 22.3% respectively) was more than group C (9.4%)
(P = 0.00001, Table 1).
3
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Fig. 1: Original country of participants.
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Habitual behavior
The rate of recreational behavior such as smoking and
drinking alcohol was similar between the 3 groups
(P > 0.05) (Table 1).

Disease flare
The relative prevalence of patients who have not expe-
rienced disease flare raised among study groups with a
Character Group A Group B Group C

Male 54 236 397

Female 80 241 422

Male/Female ratio 54/80 236/241 397/422

Mean Age (range) 49.5 (24–77) 40.1 (3–83) 33.4 (6–75)

BMI (mean) 26.22 26.28 24.63

Food sensitivity 25% 22.30% 9.40%

Family History of IBD 11.30% 13.30% 7.20%

Smoking 9% 11.20% 9.20%

Alcohol drinking 4.50% 4.60% 3.60%

extra intestinal involvement 19.60% 19.20% 13.70%

Table 1: Demographic characteristics of participants; group A: those
who diagnosed with IBD more than 15 years ago, group B: those who
diagnosed with IBD between 5 and 15 years ago, group C: IBD cases
who diagnosed in recent 5 years; BMI, body Mass Index.
steady slope (group A 15.9%, group B 22.9%, and group
C 42.38%, P < 0.00001; Fig. 6).

Presenting symptoms
Regardless of bleeding, the relative prevalence of the
majority of presenting symptoms among patients with
UC in recent 5 years (group C) differs from those who
were diagnosed more than 15 years ago (group A)
(Table 3) and nowadays the rate of symptoms such as
abdominal pain (70.7% vs 54.1%, P = 0.0003), bloating
Race number Percent

Caucasian 655 45.8%

Arab 489 34.50%

Indian 111 7.83%

Asian 80 5.64%

Turk 60 4.19%

African 26 1.83%

Afghan 8 0.56%

Spanish 1 0.07%

Table 2: Race of participants (this racial categorization was taken from
Fig. 2 in Irritable Bowel Syndrome Demographics; https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC9489318/).

www.thelancet.com Vol 70 April, 2024
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Fig. 2: Educational condition of participants.
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(43.9% vs 20.8%, P = 0.00001) and fatigue (28.9% vs
13.3%, P = 0.0003) have increased and frequency of
diarrhea (67.4% vs 80.8%, P = 0.003) has decreased.

Among patients with CD, the relative prevalence of
presenting symptoms is almost similar between new
cases in recent years (group C) and those who were
diagnosed earlier (Table 4).
Discussion
IBD is an increasing health-care problem all over the
world and environmental factors have a considerable
role in the pathophysiology of these disorders.11 In the
Recent decades, the world encountered with phenom-
ena of global warming and its predictable impact on the
behavior of not only vital species but also epidemiology
and presentation of different disorders including
Fig. 3: Relative proportion of IBD among different socioec

www.thelancet.com Vol 70 April, 2024
IBD.10,12,13 So, it is expected that the clinical presentation
and behavior of various subtypes of IBD be modified
and this item highlights the necessity of following the
behavior of these disorders in a chronological way for
better understanding and management.

Based on the findings of the current study, while the
average age of the first presentation of IBD has not
changed during the last 2 decades, the rate of extra in-
testinal involvement has decreased during the last 5
years (19.6% and 19.2% vs 13.7%; P = 0.08 & 0.009
respectively). Regardless of etiology, extra-intestinal
manifestation (EIM) could affect quality of life and
may require additional healthcare resources.14 So the
decreased prevalence of EIM with considering the rela-
tive stability of its risk factors such as female gender, too
high or too low body mass index, moderate-to-severe
disease activity, extensive Crohn’s disease, lower
onomic condition (IBD, inflammatory bowel disease).

5
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Fig. 4: Relative proportion of UC subtypes (UC, ulcerative colitis; Montreal Classification; E1, ulcerative Proctitis; E2, left sided UC; E3, Extensive UC).
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hemoglobin level, lower serum albumin, and higher C-
reactive protein level, could be a harvest of earlier diag-
nosis and more effective management of IBD in recent
years15 while it may present later on the disease course.

Previously, IBD was more prevalent among those
with academic education (groups A & B 41.6% and
42.3% respectively) and related to more tension in life,16

but in recent years the relative prevalence of those who
were diagnosed as IBD without any higher level edu-
cation has raised (45.07%, P = 0.012) and could illustrate
the role of social media and broadcasting in creating not
only awareness but also anxiety, depression and stress
especially among the younger generation.17,18 On the
other hand, recently more people with low or high so-
cioeconomic levels have been diagnosed with IBD and
this item could also be because of changes in the
epidemiology of social stress.19,20

In recent years the most prevalent subtype of ulcer-
ative colitis has been left-side colitis (E2, 38.17%) and
Fig. 5: Relative proportion of CD subtypes (CD, Crohn’s disease; GI, gastr
Ileocolon; L4, upper GI; L1 + L4, Terminal Ilium + Upper GI; L2 + L4, Co
could be a reflection of better awareness, more rapid
diagnosis, and development of more potent and effec-
tive medication.21,22 Mutually the relative prevalence of
upper GI involvement by CD has increased (31% vs 8%
in group A and 6% in group B; P = 0.09 & 0.0009
respectively). This is in concordance with the findings of
the Greuter et al. study which reported male sex and
young age as main risk factors.23 In this regard, another
study in 2019 found the female sex as a protective factor
and advised more aggressive initial therapy for L4
phenotype.24 The authors of the current study believe
that more research is necessary to identify the potential
causes of increase the incidence upper GIT involvement
in cases of CD which we think may be related to better
health care awareness and screening of upper GIT in
such cases.

The rate of food sensitivity has decreased among
recent cases (9.4% vs 25% and 22.3% in groups A & B
respectively; P = 0.00001). The potential reason could be
ointestinal; Montreal Classification; L1, Terminal Ilium; L2, Colon; L3,
lon + Upper GI; L3 + L4, Ileocolon + Upper GI).

www.thelancet.com Vol 70 April, 2024
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Fig. 6: The rate of disease flare per year.
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a better understanding of the anti-inflammatory proper-
ties of foods and providing patients with IBD with better
evidence on which foods they should eat or avoid to
reduce flares.25,26 The rate of recreational behavior such
as smoking and drinking alcohol saw no changes in the
last 2 decades and necessitates further focus and public
education regarding awareness about their hazards.
Symptom Group A Group B Group C P value

Bleeding 90% 90.07% 84.76% 0.132

Diarrhea 80.80% 78.41% 67.45% 0.003

Abdominal pain 54.10% 57.56% 70.71% 0.0003

Weight loss 30% 23.07% 19.08% 0.0065

Bloating 20.80% 29.52% 43.93% 0.00001

Fever 18.30% 8.68% 4.28% 0.00001

Fatigue 13.30% 23.57% 28.99% 0.0003

Articular pain 12.50% 11.66% 9.02% 0.232

Mucus discharge 12.50% 7.69% 2.66% 0.00001

Nausea & Vomiting 10.83% 10.66% 4.88% 0.01

Hair loss 5.83% 3.47% 5.32% 0.820

Anorexia 5.83% 5.95% 3.10% 0.135

Constipation 4.16% 5.45% 1.62% 0.067

Skin involvement 1.66% 2.23% 0.88% 0.430

Oral ulcer 1.66% 3.72% 1.33% 0.771

Blurred vision 0.83% 0.74% 0.73% 0.912

Miscellaneous 5.83% 4.96% 1.92% 0.011

Bold indicates significance level <0.05.

Table 3: Relative proportion of clinical symptoms during the first
presentation of UC (UC, ulcerative colitis; total percentage is more
than 100% because most of participants presented with more than
one symptom).

www.thelancet.com Vol 70 April, 2024
Multiple lifestyle factors may significantly impact natural
history and clinical outcomes in patients with established
IBD. So, a conscious and deliberate assessment of these
lifestyle factors is warranted for every patient with IBD
and serves as a key aspect in engaging patients in
adjunctive self-management of their disease.27

The relative prevalence of those patients who have not
experienced disease flares has risen in the last 2 decades
with a steady slope and again could reflect more effective
Symptom Group A Group B Group C P value

Diarrhea 75% 73.84% 71.20% 0.780

Abdominal pain 75% 86.15% 84.60% 0.377

Fatigue 75% 55.38% 37.60% 0.018

Bleeding 41.60% 43.07% 24.80% 0.204

Weight loss 41.60% 66.15% 50.40% 0.398

Bloating 33.30% 49.23% 32.80% 0.970

Anorexia 33.30% 32.30% 15.20% 0.108

articular pain 25% 26.15% 23.20% 0.888

Nausea & Vomiting 25% 36.92% 17.60% 0.526

Fever 16.60% 36.92% 16% 0.952

Skin involvement 16.60% 15.38% 6.40% 0.191

Hair loss 8.30% 20% 15.20% 0.519

Constipation 8.30% 1.53% 2.40% 0.243

Oral ulcer 8.30% 23.07% 18.40% 0.380

Blurred vision 8.30% 4.61% 1.60% 0.127

Bold indicates significance level <0.05.

Table 4: Relative proportion of clinical symptoms during the first
presentation of CD (CD, Crohn’s disease; total percentile is more than
100% because most of participants presented with more than one
symptom).
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management and availability of more potent
medications.28–30 On the other hand, the relative preva-
lence of most of the presenting symptoms, regardless of
rectal bleeding, has changed among patients with UC and
could be a warning sign to avoid misdiagnosis of the
disease. Nowadays more patients present with previously
considered nonspecific symptoms such as bloating and
fatigue and the frequency of diarrhea has decreased.
These findings are in concordance with the study of Song
et al. about different behaviors and course of the disease.31

In contrast to UC, the presenting symptoms and clinical
pattern of CD have not changed in the last 2 decades.

The current study focused on the changes in IBD
behavior in the last decades but have also some limita-
tions. We have no data from territories of Europe or
America and performing similar studies with the
participation of more countries and more cases could
help in better understanding and management of IBD.

While in recent 5 years, the pattern of UC presen-
tation has changed and the rate of upper GI involvement
by CD increased but also the relative prevalence of pa-
tients with IBD who have not experienced disease flare
increased and the rate of extra intestinal involvement
decreased which means better understanding and
management of disease.
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