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Abstract

Background There is a rapid increase in the incidence of inflammatory bowel diseases (IBD) in newly industrialized
countries, yet epidemiological data is incomplete. We herein report the methodology adopted to study the incidence
of IBD in newly industrialized countries and to evaluate the effect of environmental factors including diet on IBD
development.

Methods Global IBD Visualization of Epidemiology Studies in the 21st Century (GIVES-21) is a population-based
cohort of newly diagnosed persons with Crohn’s disease and ulcerative colitis in Asia, Africa, and Latin America to be
followed prospectively for 12 months. New cases were ascertained from multiple sources and were entered into a
secured online system. Cases were confirmed using standard diagnostic criteria. In addition, endoscopy, pathology
and pharmacy records from each local site were searched to ensure completeness of case capture. Validated environ-
mental and dietary questionnaires were used to determine exposure in incident cases prior to diagnosis.

Results Through November 2022, 106 hospitals from 24 regions (16 Asia; 6 Latin America; 2 Africa) have joined the
GIVES-21 Consortium. To date, over 290 incident cases have been reported. All patients have demographic data,
clinical disease characteristics, and disease course data including healthcare utilization, medication history and envi-
ronmental and dietary exposures data collected. We have established a comprehensive platform and infrastructure
required to examine disease incidence, risk factors and disease course of IBD in the real-world setting.

Conclusions The GIVES-21 consortium offers a unique opportunity to investigate the epidemiology of IBD and
explores new clinical research questions on the association between environmental and dietary factors and IBD
development in newly industrialized countries.
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Introduction

Inflammatory bowel diseases (IBD) are chronic illnesses
with significant morbidities and impact on patients’ qual-
ity of life due to an unpredictable relapsing and remitting
course, development of complications, requirement of
hospitalisations, surgeries, and use of costly therapies. It
is estimated that more than 7 million people in Europe
and the United States will be suffering from IBD by
2030 [1], and its prevalence is estimated to be more than
0.3% in North America, Oceania, and many countries in
Europe by 2030 [2-4].

In the 21st century, newly industrialized countries in
Asia and Latin America are witnessing a rapidly rising
incidence mirroring the epidemiology of Crohn’s dis-
ease (CD) seen in the Western world in the latter half of
the twentieth century [2, 5, 6]. In contrast, countries in
the West are experiencing compounding disease preva-
lence whereby incidence has stabilized but prevalence is
forecasted to reach at least 0.5% of the population in the
next decade due to IBD incidence rates being in excess
of IBD mortality [7, 8]. This rise in the prevalence of IBD
will lead to a substantial increase in the burden of health
care systems and society. Mitigating the global burden of
IBD will require a concerted effort of disease prevention
and healthcare innovations that respond to the changing
demographics of IBD population across the world [9].

To date, most epidemiological studies have originated
from high income countries and countries in the West
whereas there are a lack of prospective, population-based,
incidence data from developing countries with lower
socioeconomic status [10], including Eastern and South-
ern Asia, the Middle East, Africa and Latin America [2,
5]. It is of paramount importance to understand the epi-
demiology of IBD in these regions where data remained
scanty in order to quantify the magnitude of the problem
globally, to appreciate the public health burden of IBD
and to allow appropriate allocation of resources. Defin-
ing epidemiology and environmental exposure in IBD
in developing and newly industrialized countries can
also potentially provide researchers with clues to disease
aetiology contributing to the rapid increase of IBD in
these regions. In this paper, we report the methodology
adopted to study the incidence of IBD in newly industri-
alized countries and developing countries and to evaluate
the impact of dietary factors on IBD development.

Materials and methods

Study design

Global IBD Visualization of Epidemiology Studies in the
21st Century (GIVES-21) is a global, prospective, popu-
lation-based inception cohort study involving 106 sites in
24 regions in Asia, Africa, and Latin America. The pri-
mary aim of GIVES-21 is to define the incidence of IBD
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in a rolling 12-month period starting from October 2021.
A buffer period of 3 months is included before and after
the study period for all sites to catch any delayed diag-
nosis impacted by the COVID-19 pandemic. The sec-
ondary aims are to determine rates of drug utilisation,
hospitalisation, surgery and environmental risk factors
including dietary patterns and food additive intake prior
to IBD development. Disease incidence is defined as the
number of new cases of IBD diagnosed within a specified
time period divided by the total size of the at-risk popula-
tion and will be reported as n per 100,000 persons. Each
new incident case within the one-year study period will
be followed up in the individual centre every six months
for one year after recruitment to confirm disease status.
The study design of GIVES-21 was similar to that of the
Asia—Pacific Crohn’s and Colitis Epidemiology Study
(ACCESS) cohort which had previously reported epi-
demiology of IBD in 13 countries/ regions across Asia
and Australia [6, 11]. We have expanded this well-built
and robust study infrastructure and platform to other
newly-industrialized and developing regions across Asia,
Africa and Latin America [2, 6, 12]. We also included
countries within the IBD Emerging Nations Consortium
(IBD-ENC) across South Asia, Southeast Asia and the
Middle East [13]. Both universities and non-universities
hospitals, hospitals in the public and private system were
included.

Study outcomes

The primary outcome is the incidence of IBD defined
as the number of new cases diagnosed and captured in
a rolling 12 month period starting from October 2021.
A buffer period of 3 months is included before and after
the study period for all sites to catch any delayed diag-
nosis impacted by the COVID-19 pandemic. Secondary
outcomes include medication utilization, rate of surgery
and hospitalization in the regions and environmental and
dietary risk factors associated with IBD development.

Study population and follow-up

Selection of custodians and catchment areas

A catchment area was defined as a pre-defined city or
town with a well-defined boundary geographically within
the country that has a stable population. Local census
data were used to define the specific population evalu-
ated. Clinical and demographic (including ethnicity) data
describing the population within the catchment area
were collected. All hospitals (either university, public
or private) provided care for at least 70% of the popula-
tion within the catchment area. A custodian was selected
from each catchment area for overseeing the study and
ensuring case ascertainment and accuracy of the data
captured.
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Case definition

A preliminary survey had been conducted at selected
regions and general practitioners were informed to refer
new cases to specialists within the study area. All inci-
dent cases who were 17 years or older, met the diagnostic
criteria of IBD and had provided informed consent were
recruited. The diagnosis of CD or UC was based on a
combination of clinical, biochemical, stool, endoscopic,
cross-sectional imaging and histological investigations
[14]. Cases of IBD were defined using standard inter-
national criteria. Cases of enterocolitis with identified
specific causes including gastrointestinal infections, gut
ischemia, non-steroidal anti-inflammatory drug-induced
enterocolitis and radiation colitis were excluded. Clinical
notes of all index cases were reviewed by study custodi-
ans to ensure an accurate diagnosis of IBD. Only patients
who met the diagnostic criteria of IBD and whose diag-
nosis remained confirmed at 6-month follow-up had
been included as incident cases. At study completion,
an audit will be performed by external investigator in six
randomly selected sites to confirm case diagnosis and
ascertainment.

Case ascertainment and verification

When a case of IBD was identified, demographic, clini-
cal symptoms, endoscopic, radiological and histologic
reports of the patients were retrieved from the custo-
dian and investigators in the study region and the results
would be reviewed by gastroenterologists and the custo-
dian in the study region. Follow-up review of case notes
was performed at least 3 months after diagnosis and at
every 3 months subsequently for complete case ascer-
tainment and to ensure that all inclusion criteria are met.
Finally, we searched all pharmacy records for any new
prescription of IBD-related medications (5-aminosal-
icylates acid, corticosteroids, thiopurines, methotrexate,
anti-tumour necrosis factor, anti-integrin, anti-1L12/23,
SI1P receptor modulators, and JAK inhibitors) and
reviewed all endoscopic and histologic reports at each
hospital for the study period using diagnostic keywords
including “inflammatory bowel disease,” “Crohn’s dis-
ease,” and “ulcerative colitis” to identify additional inci-
dent cases.

Data collection

Demographics data including age, gender, past medi-
cal history, date of diagnosis and type of IBD, disease
location and behaviour, smoking status, concomitant
medications, family history of IBD, rate of surgery and
hospitalization, were collected at the baseline visit. The
environmental questionnaire (GIVES-EN) (Appen-
dix A), a questionnaire on current food additive intake
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(Appendix B) and Dietary Screener (Appendix C) were
conducted at the baseline visit. During each follow up,
disease behaviour and location according to the Montreal
classification, disease activity, medications, surgery and
hospitalization since last follow-up would be recorded.
Any endoscopy which was performed during the study
period was also recorded.

Environmental and dietary factors

To study the role of environmental factors and dietary
food additives in IBD development, a nested case—con-
trol study was performed. Incident IBD subjects diag-
nosed between Oct 2021 and Nov 2022 and healthy
controls living in predefined, well-described geographical
areas were recruited in a 1:2 ratio. Healthy controls were
defined as asymptomatic subjects not having any chronic
medical illness and not on any long-term medications.
They were randomly selected in the streets, supermarkets
or department stores within the same residential area of
IBD case and matched by age (+ 3 years), gender, ethnic-
ity and geographic location with the IBD cases. Family
members of IBD cases were not be included as controls
as they might share the same environmental and dietary
factors with the IBD case. Demographic data including
age, gender, smoking status, past medical history, place
of residence and ethnicity were collected at recruitment.
The same Environmental questionnaire (GIVES-EN), a
questionnaire on current food additive intake and Die-
tary Screener is administered to cases and controls. No
subsequent follow-up was required for healthy controls.
All collected information were entered into the same
web-based database.

Development of environmental factors and dietary
questionnaires

GIVES-21 Environmental Questionnaire

The GIVES-21 Environmental Questionnaire (GIVES-
EN) had been developed and validated as a self-admin-
istered tool to be used regionally and internationally to
determine potential environmental risk factors associated
with development of IBD (Appendix A). Based on results
from a recent metanalysis [15] and the ACCESS study
[12], a total of 36 questions were developed to cover six
aspects including demographics, medical history, living
or working environment, sleep hygiene, stress level and
exercise and diet to be included in the questionnaire. A
panel of 10 gastroenterologists with extensive experience
in treating IBD were invited to evaluate the relevance of
each question, the appropriateness of the response for-
mat and the representativeness of each aspect as poten-
tial IBD risk factor in their locality. Consensus was
reached on 14 out of the 36 questions after the panel’s
evaluation. For test-retest reliability, fifteen patients with
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IBD and fifteen healthy controls were asked to complete
the questionnaire at two weeks apart. Cohen’s kappa was
calculated for dichotomous and categorical responses
and Intraclass Correlation Coefficient (ICC) was cal-
culated for ordinal or continuous responses. Twelve
questions showed moderate to excellent reliability with
Cohen’s kappa ranged from 0.67 to 1 or with ICC ranged
from 0.64 to 0.78. Though two questions fell below 0.4
for Cohen’s kappa at 0 (living on a farm with proximity
to farm animals beyond age 18) and at 0.51 (use of anti-
biotics beyond age 18), the panel of gastroenterologists
decided to retain these two questions due to its impor-
tance to detect any possible regional differences in terms
of IBD risk factors.

Current Additive Intake Questionnaire

The Current Additive Intake Questionnaire was a pur-
pose-built questionnaire developed by a collaboration
between Hong Kong and Australia with expert input
from two specialist dietitians to measure and quantify
the intake of food additives (Appendix B) [16]. To accom-
modate the diversity and availability of processed food
in various regions that participate in this study, regional
custodians and dietitians had reviewed and provided
relevant food names that were common among their
respective population’s diet. A dietitian from the study
team then reviewed the additive content of the proposed
items and included those that contain additives of inter-
est based on the same defined food categories.

Dietary Screener

We had developed a dietary screener questionnaire
which contained a total of nine questions assessing die-
tary intake of each participant in the past seven days
(Appendix C). Intraclass correlation coefficient (ICC)
estimates and their 95% confident intervals were based
on 2-way mixed-effects model to test for internal con-
sistency on the number of serves reported. ICC of 0.87
indicated a very good reliability. The screener adapted
the main traditional Greek diet characteristics, known as
MDS from de Groot et al., [17] which was also used in the
Hong Kong Chinese study conducted by Woo et al. [18]
The original 8-item surveys had been further modified.
The ratio of monounsaturated fatty acids to saturated
fatty acids were widely distributed among various food
groups, and typically assessed via weighted-food records
or food frequency questionnaire. Since it was difficult
to be assessed with a single question, the item had been
deleted. Two additional scores were applied to carote-
noid-rich and omega-3 rich food consumption based on
the Hong Kong Center for Food Safety NRI for vitamin
A [19] and the World Health Organization (WHO) rec-
ommendation for omega-3. For each item, consumption
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at or above the specified amount scored one point, oth-
erwise 0, except for ethanol where consumption below
the specified amount would be assigned one point, and
otherwise 0. A total of 0 to 9 scores were assigned to each
respondent with a score of 5 or more to be considered a
high score.

Translation

All questionnaires were sent to a professional translation
service to translate into the local languages of the par-
ticipating regions. Translated questionnaires had been
reviewed by custodians from each region to confirm the
accuracy of languages before dissemination. All of the
questionnaires had been translated into 14 languages
including, Arabic, Chinese (Simplified), Chinese (Tradi-
tional), Hindi, Indonesian, Kazakh, Malay, Nepali, Portu-
guese, Russian, Spanish, Thai, Tibetan and Viet.

Study governance

The research protocol had been reviewed by the Co-leads
of the Globalisation Cluster from International Organi-
zation for the Study of Inflammatory Bowel Disease
(IOIBD) (CB, ID, MA, DR, PK, GGK and RG) and Co-
leads of GIVES-21 consortium (SCN and GGK). A cus-
todian had been selected from each catchment area for
overseeing the study and ensuring completeness of case
capture and case ascertainment. The custodians arranged
meetings for gastroenterologists, paediatricians, and
surgeons within their region to inform them about the
study design and case recruitment before study initia-
tion. The custodian within each region cross checked the
information from general practitioners, gastroenterolo-
gists, paediatricians, surgeons, endoscopy, pathology, and
pharmacy records to ensure completeness of case capture
and verification. Every three months, custodians from
each region will meet with the principal investigators
to update the recruitment progress and difficulties. The
coordinating project team have regular meetings with
the custodians to streamline the study conduction and
ensure the strict protocol compliance. Moreover, the data
were downloaded and monitored regularly to confirm the
data accuracy and consistency.

Dissemination of results

The findings from the GIVES-21 consortium will be dis-
seminated in a variety of ways including abstracts, post-
ers and presentations at conferences and published
manuscripts in peer-reviewed journals. Besides, a web-
based interactive atlas showing data generated from the
GIVES-21 consortium has been created using ArcGIS
Online (www.esri.com/en-us/home) for data visualisa-
tion. A pilot interactive website for the burden of IBD
is provided in the following link: https://ucalgary.maps.


http://www.esri.com/en-us/home
https://ucalgary.maps.arcgis.com/apps/MapSeries/index.html?appid=93e520cd04624e128f7acbb238f7ef87

Mak et al. BMC Medical Research Methodology (2023) 23:129

arcgis.com/apps/MapSeries/index.html?appid=93e52
0cd04624€128f7acbb238f7ef87

Preliminary results

The GIVES-21 consortium represented custodians from
24 regions across Asia, Africa and Latin America. includ-
ing Argentina, Brazil, Brunei Darussalam, Chile, Colom-
bia, Ghana, Hong Kong SAR of China, India, Indonesia,
Kazakhstan, Kunming (China), Macao SAR of China,
Malaysia, Mexico, Nepal, Philippines, Saudi Arabia, Sin-
gapore, Taiwan, Thailand, United Arab Emirates, Uru-
guay, Vietnam and Zambia (Table 1). Recruitment started
in October 2021 and is currently ongoing. By the end of
November 2022, over 290 IBD incident cases had been
recorded in the REDCAP online database and 54% were
male. More than half of the subjects were diagnosed with
UC. The vast majority of subjects had diverse ethnici-
ties. Based on classification by the United Nations Geo-
scheme Region [20], 39% and 28%, respectively, of the
new IBD cases were from Eastern Asia and South-eastern
Asia. Around 16% of the new cases were identified from
regions from Central Asia and Southern Asia. Around
5% of the new IBD cases were reported to be from each
of Eastern Africa, Central America, South America
and Western Asia. The second stage of capturing addi-
tional incident cases by reviewing case notes, pharmacy
records, endoscopy and histology records is in progress.
Nearly 90% of the subjects had defined their disease phe-
notype based on Montreal classification.

The second aim of GIVES-21 was to develop a research
platform for defining environmental exposure includ-
ing dietary factors. Each incident case had provided
us with data on their environmental exposure and food
additive intake prior to diagnosis. The GIVES-EN ques-
tionnaire aimed to incorporate different aspects of the
environmental risk factors for IBD in different parts of
the world whereby lifestyle and globally may differ. The
questionnaire comprised 14 questions and covered soci-
oeconomic status and living conditions, early life expo-
sure such as weaning, pet exposure and antibiotic use,

Table 1 Preliminary progress of GIVES-21 by regions

Regions included in GIVES-21 (as of September 2022)

1. Argentina 11.Kunming, China  20.Thailand

2. Brazil 12.Macao SAR 21. United Arab Emirates
3. Brunei Darussalam ~ 13. Malaysia 22. Uruguay

4. Chile 14. Mexico 23.Vietnam

5. Colombia 15. Nepal 24. Zambia

6. Ghana 16. Philippines

7.Hong Kong SAR 17.Saudi Arabia

8.India 18. Singapore

9.Indonesia 19. Taiwan

10. Kazakhstan
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smoking history, exercise and stress level. To understand
exposure to food additives, we had collected data on food
habits in the last year prior to diagnosis especially of
non-homemade (processed) products. Up until Novem-
ber 2022, over 95% of enrolled IBD patients (cases) and
over 98% of enrolled healthy subjects (controls) had com-
pleted the GIVES-EN questionnaire, Dietary Screener
and Current Additive Intake Questionnaire at baseline.

Discussion

To the best of our knowledge, this is one of the most
diverse and comprehensive epidemiology platform cover-
ing more than 20 countries in Asia, Latin America and
Africa studying the epidemiology of IBD and environ-
mental and dietary factors associated with development
of IBD with a focus in newly industrialized and develop-
ing regions. The success of this initiative relied on the
development of a global network of gastroenterologists,
surgeons and primary care physicians who have clini-
cal and/or epidemiological interest in IBD. This global
network served as custodians to ensure the accuracy of
the data presented on our online atlas. Custodians from
regions that currently lacked population-based data had
taken on leading role in conducting ground-level epi-
demiological research to establish the burden of IBD in
their respective countries within GIVES-21. The unique
outcome of the GIVES-21 consortium would include
an updated incidence of IBD in knowledge-gap areas,
understanding the geographical effect on disease activ-
ity, differences in disease phenotype and understanding
the association of food additives with the development of
IBD in newly industrialized regions.

An ideal epidemiologic incidence study should be
population-based, with uniform diagnostic criteria and
strict case definitions, complete case ascertainment over
a defined period time based on a stable and well-defined
population. The low population incidence of IBD in many
low- and middle-income countries made this challeng-
ing so we adopted an approach to include custodians
who were capable to engage IBD specialists, pathologists,
radiologists, endoscopists and colorectal surgeons within
sentinel hospitals that diagnosed and followed-up IBD
patients, using a standardized criteria and infrastruc-
ture. We recognize that any missed new IBD incident
cases would contribute to under representation of inci-
dence data. To overcome missing incident cases, initia-
tion meetings were organized for all custodians and their
respective networks of investigators including surgeons,
gastroenterologists, pathologists and IBD nurses across
public and private sectors to raise awareness and enhance
the comprehensiveness of the enrolment of IBD incident
cases. This also involved identifying patients that had yet
to receive a formal IBD diagnosis (ie. Indeterminate cases
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or suspected cases) but had been treated with milder
form of IBD medications during the study period. Medi-
cal records were screened by the custodians and inves-
tigators to exclude cases whose final diagnosis were of
infectious causes. We anticipated that smaller and more
stable catchment areas that were geographically con-
tained with limited access to external IBD care would
achieve close to 100% capture of all incident IBD cases.
Most of the regions had a well-defined catchment area
and an established network of IBD healthcare provid-
ers that included public secondary and tertiary hospitals
with close network with primary care and would be able
to capture at least 90% of the incident cases during the
study period.

IBD is believed to be related to the activation of the
intestinal mucosal immune system in response to dysbio-
sis of the gastrointestinal tract in genetically susceptible
individuals [21, 22]. Various environmental risk factors
have been implicated in the pathogenesis of IBD, one of
which is diet [23]. Certain nutrients and food additives
can impact on the gut microbiome and their interac-
tions with the host may play a role in the pathogenesis
of IBD [24, 25]. Consumption of ultra-processed food
had increased over the last decade in industrialized
countries, and epidemiological studies had found asso-
ciations between ultra-processed food consumption and
chronic diseases. Emerging preclinical evidence show
that consumption of food additives was associated with
gut dysbiosis and may contribute to the development of
gut inflammation [26]. Two commonly used emulsifiers,
carboxymethylcellulose and polysorbate-80 (P-80) in
low concentration have been shown to induce low grade
inflammation in gut and colitis in predisposed mice via
alterations in the gut microbiome [27, 28], Further studies
are now required to identify the potential culprit in ultra-
processed food, such as a poor nutritional composition
or the presence of food additives. While evidence of vary-
ing quality had identified potential harmful or beneficial
dietary components, physicians and patients currently do
not have guidance as to which foods are safe, may be pro-
tective or deleterious for their apart from a recent guid-
ance document compiled by the nutrition cluster of the
International Organization for the Study of Inflammatory
Bowel Diseases (IOIBD) [29]. We have included the food
additive questionnaires to capture these data in a diverse
population that hoped to shed insight into diet impact on
different IBD populations.

Performing questionnaire study across different regions
and populations might have inherent issues due to cul-
tural and dietary differences. To limit this bias, we have
invited regional custodians and dietitians to review all
questionnaires to accommodate the diversity of environ-
mental and dietary factors and availability of processed
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food in each respective region. Like all questionnaire
studies, missing data and recall bias especially on ques-
tions regarding early life factors and dietary intake are
inevitable. The inception nature of this study lowers the
rate of recall bias when compared with hospital-based or
retrospective cohort, although any recall bias is unavoid-
able in questionnaire-based study. We believe that some
factors may be less affected by recall bias, such as breast
feeding, current food additives intake. Validation of ques-
tionnaires generally require forward and backward trans-
lation which was not formally performed in this study.
However, to overcome the potential pitfalls without for-
ward and backward translation, we have employed pro-
fessional translation service to translate them into local
languages and each regional custodian were actively
involved in reviewing each question to ensure the lan-
guages are adaptable and understandable by their respec-
tive population before disseminating them to our study
participants.

Unlike Nordic countries that have healthcare insur-
ance code and nationwide registry to capture IBD cases,
no such systems exist in most areas in the world whereby
IBD data are lacking. One of the major challenges in
conducting incidence study where by insurance of also
include potential difficulties such as identifying all inci-
dent IBD cases in the catchment areas, especially in areas
where technology or internet coverage is less developed.
Regions that had a mobile population or a disjointed
healthcare network with a diverse range of IBD care pro-
viders may face difficulties to capture all IBD incident
cases. We anticipate that a small proportion of centers
would only be able to provide hospital-based data on
incidence which would lead to an underestimation of
new cases. Nonetheless, there is a current knowledge gap
on the epidemiology and outcomes of patients with IBD
in these newly industrialized regions. Any hospital-based
data would still be valuable. Another potential chal-
lenges would be the continuation of follow-up for newly
recruited patients with IBD, especially during the cur-
rent COVID-19 pandemic. We anticipated that least 80%
of the newly recruited incident IBD cases will complete
6-month follow up and 50% will complete a 12-month
follow up by June 2023.

In conclusion, the burden of IBD is rising globally, with
substantial variation in levels and trends of disease in dif-
ferent countries and regions. Understanding these geo-
graphical differences is crucial for formulating effective
strategies for preventing and treating IBD. We believe
new data arising from the GIVES-21 consortium will
provide essential data to knowledge users, healthcare
providers, policy makers who can prepare their health-
care systems for the rising global burden of CD and UC.
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