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Background: Recent epidemiological data have revealed a dramatically rising
prevalence and incidence of inflammatory bowel diseases (IBDs) in Mainland China, a
rapidly growing industrialized region, over the last two decades.

Objectives: We performed a systematic review to investigate the changing trends in the
incidence of IBD in Mainland China and summarized the recent findings in risk factors
associated with Chinese IBD.

Methods: Relevant references were obtained from an electronic database search via
MEDLINE and EMBASE (for English literatures), the China Academic Journals Full-text
Database (CJFD) and the China Science Periodical Database (CSPD) in Wanfang Data
(for Chinese literatures).

Results: Total 1,584 abstracts in Chinese and 171 abstracts in English were collected.
Eight full-text with epidemiological data, 25 with risk factor data in Chinese and 7 full-text
with epidemiological data, 12 with risk factor data in English were finally identified and
included for analysis. Data from included epidemiological studies has showed a striking
increase in the incidence rate of IBD in Mainland China over time, and current incidence
rates for IBD, UC, and CD were 1.80 (IBD), 1.33 (UC), and 0.46/1,000,000 (CD), though
it varies among regions and ethnic minority populations. In addition, several risk factors
including environmental factors, diet, intestinal infectious agents, hygiene, stress, and
lifestyle have been reported to be associated with the increased incidence of Chinese
IBD.

Conclusion: This systematic review revealed an increased incidence of IBD in Mainland
China. Although it is still lower than that in the Western world, however, China has a huge
population; therefore, the total number of IBD patients might not be so little as previously
thought and the disease burden of IBD in China is likely underestimated.

HIGHLIGHTS

e Recent epidemiological data have revealed a dramatically rising prevalence and
incidence of inflammatory bowel diseases (IBD) in Mainland China, a rapidly growing
industrialized region, over the last two decades.
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IBD in China

e This systematic review based on recent epidemiological data has revealed a striking
increase in the incidence rate of IBD in Mainland China, though it varies among regions
and ethnic minority populations.

e Several potential risk factors of IBD including environmental factors, diet, intestinal
infectious agents, hygiene, stress, and lifestyle have been reported to be associated
with the increased incidence of Chinese IBD.

e This systematic review on epidemiologic and risk factor studies has expanded
understanding of the occurrence, distribution, geographic variance and risk factors of
Chinese IBD and will provide clinicians important information in understanding current
status of IBD in Mainland China.
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INTRODUCTION

Inflammatory bowel diseases (IBD) are a group of chronic
intestinal inflammatory diseases that mainly include ulcerative
colitis (UC) and Crohn’s disease (CD) (1). Although the
etiology of IBD remains unclear, it is widely considered that
environmental factors, genetic predisposition, and dysregulated
immune response may strongly increase the risk for the
development of IBD (2). Pathologically, the inflammation in
patients with UC is limited to the colonic and/or rectal mucosa,
while in patients with CD, it may affect any part of the digestive
tract. IBD includes a variety of symptoms such as abdominal pain,
diarrhea, stool with blood and mucus, episodes of remission and
relapse and a generally poor quality of life. The treatment for IBD
relies on medicines including five aminosalicylic acids (5-ASAs),
glucocorticoids, immunomodulators and immunotherapeutic
agents. However, drug resistance and disease relapse occur very
often, which makes the treatment for some patients difficult.

The timing of the expansion of IBD varies between Western
and Eastern countries. IBD was initially identified in Western
countries during the industrial revolution but was rarely reported
in Asia, including China, for a long period. Therefore, IBD
was traditionally considered a common intestinal inflammatory
disorder of Western countries. China’s first case of UC was
described in 1936, and the first case of CD in approximately
1950 (3). The incidence and prevalence of IBD remained low for
a long period. Therefore, gastroenterologists were not familiar
with IBD, and their diagnostic pathway was one of exclusion.
In addition, many medical students could only read about IBD
in textbooks and Western literature but had no much chance to
observe it in patients. Before the 1970s, only case reports were
available, and they were predominately on the clinical diagnosis
and management. Basic studies on the etiology, pathogenesis,
risk factors, genetics and immunology were often ignored or
unavailable.

However, the geographic spread of IBD has rapidly changed
over the last two decades (4-7). A striking increase in IBD
in Asia has been observed (4, 8). Similarly, recent hospital-
based reports from Mainland China have noted an increasing
incidence of IBD (9, 10). IBD has become a common and

Abbreviations: IBD, inflammatory bowel diseases; UC, ulcerative colitis; CD,
Crohn’s disease; NOD2, nucleotide-binding oligomerization domain-2.

important health problem in China and is a current challenge for
patients, clinicians and health administrators. However, today,
most Chinese health administration districts do not conduct the
registration of IBD patients, one of reasons for the lack of nation-
wide population-based epidemiological data. In addition, most
existing reports have been written and published in Chinese,
which limits the spread of information to other non-Chinese-
speaking populations. We have therefore systematically reviewed
the recent literature, summarized the current progression of
clinical epidemiology and risk factors associated with IBD that
predominantly occurs in Mainland China.

METHODS

Literature Search

For this review, relevant references published in English were
obtained from an electronic database search via MEDLINE
and EMBASE by the authors using the search terms
“inflammatory bowel diseases,” “ulcerative colitis,” “Crohn’s
disease,” and “Chinese.” Additionally, relevant references
published in Chinese were obtained from an electronic database
search via China Academic Journals Full-text Database (CJFD)
in the China Knowledge Resource Integrated Database, China
Science Periodical Database (CSPD) in the Wanfang database by
the authors using the same search terms in Chinese following
PRISMA methodology (Figure 1). The search period comprised
between 1980 and 31st December 2017. After screening the
abstracts, the articles deemed relevant were cross-referenced for
additional manuscripts.

Eligibility Criteria

We used the following eligibility criteria to include papers in this
systematic review: (1) article written in English or Chinese; (2)
original data from Mainland China; (3) only studies performed in
humans; (4) individual patient information; (5) full-text available;
(6) studies that encompass both pediatric and adult patients
diagnosed with IBD.

Data Collection and Extraction

Data collection included the first author’s name, year of
publication, language of publication, study location, number of
subjects, mean age of subjects, proportion of male subjects.
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FIGURE 1 | PRISMA flow diagram of literature selection.

Two independent reviewers extracted the data of included
studies and discrepancies in data interpretation were resolved by
consensus. The quality of the incidence and prevalence studies
were assessed by whether the clinical diagnostic criteria were
clearly defined and used.

Synthesis of the Evidence

We extracted the same information from the included studies.
A meta-analysis of all included studies was not be conducted
because of study population heterogeneity and the relevant
differences on the methodology of the included studies.

RESULTS

Description of Studies

The searches yield a total of 1,584 abstracts in Chinese collected
from Wanfang data or other additional sources and 171 abstracts
in English collected from MEDLINE and EMBASE. After reading
titles and abstracts, duplicates, non-English or Chinese articles,
animal or immunologic studies, studies not involving Chinese
UC, CD, or IBD were excluded. Total 1,584 abstracts in Chinese
collected from Wanfang data or other additional sources for
further evaluation. Eight full-text with epidemiological data,
35 with risk factor data literatures in Chinese and 7 full-text
with epidemiological data, 12 with risk factor data literatures in
English were finally included for analysis (Figure 1).

Incidence and Prevalence of IBD in
Mainland China

IBD Incidence and Prevalence in Different Districts of
Mainland China

We first analyzed current IBD incidence rate of IBD, UC, and CD
in mainland China, average incidence rates were 1.80 (IBD), 1.33

(UC), and 0.46/1,000,000 (CD) during the period of 2010-2013
based on included epidemiological data.

Variations of IBD incidence and prevalence between different
districts of Mainland China was examined. Among included
epidemiological studies, the lowest incidence of IBD was reported
in Sichuan (Chengdu city, located in South-western China) and
Shanxi (Xian city, located in Western China) provinces, at a
rate of 0.54~0.60/1,000,000; the highest incidence rate was in
Guangdong province (Southern China) at a rate of 1.97~3.44
(see Figure 2). Whereas the incidence rate of IBD in Yunnan
(South-western China), Hubei (central China) and Heilongjiang
(Northern China) was between 0.61 and 1.96/1,000,000. In
detail, incidence rates of UC and CD at 2.05/100,000 and
1.09/100,000 person-years in Guangdong province (Southern
China) (11), 1.64/100,000 (UC) and 0.13/100,000 (CD) person-
years in Daqing City, Heilongjiang Province (Northern China)
(10), and 1.45/100,000 (UC) and 0.51/100,000 (CD) person-years
in the central Chinese region of Wuhan (12). Ng et al. have
reported a very similar annual IBD incidence of 0.58/100 000
(UC: 0.43 and CD 0.14/100,000, respectively) in Chengdu (a city
located in South-western China), and 0.54/100,000 for IBD (UC:
0.42 and CD 0.07/100,000, respectively) in Xian (Western China)
(5). From those data, we find that both the UC and CD incidences
in Mainland China appear to be higher in Southern China
(regions with the greatest urbanization and most economic
development) than in the Northern region (13) (see the summary
in Table 1).

Time changing trend of IBD incidence rate in Mainland
was further examined. One of included studies has investigated
the changing trends of the incidence and prevalence of IBD
between 1998 and 2013 (total 16 years) in Yunnan province
(located in South-western China) (15). A striking increase trend
in the incidence rate of IBD over time was illustrated (see
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FIGURE 2 | Geographic variance of IBD incidence in different geographic regions in Mainland China.

Figure 3). They found that both the prevalence and incidence
in this province showed a significant increasing trend in this
province (15). The prevalence of IBD, UC and CD per 100,000
people has remarkably risen from 0.246 (for IBD), 0.241 (for
UC) and 0.005 (for CD) in 1998 to 7.453 (for IBD), 7.035 (for
UC) and 0.418/100,000 (for CD) in 2013. In the meantime, the
incidence of IBD in this province also increased from 0.068 (for
IBD), 0.068 (for UC), and 0/100,000 (for CD) in 1998 to 1.152
(For IBD), 1.075 (for UC), and 0.077/100,000 (for CD) in 2013
(Figure 2). Compared to other developed provinces in Mainland
China, the prevalence and incidence of IBD, UC and CD in
Yunnan province are lower. Another included study analyzing
3,618 Chinese CD patients on the Mainland has also suggested
an uneven distribution of IBD cases; patients were predominately
in the northern, eastern, and southern regions of China (16).
This could be due to the rapidly expanding urbanization and
developing industry occurring in the above regions.

IBD in Different Chinese Ethic Populations

China is a country with 56 ethnic minorities; many ethnic
minorities live in regions with different geographic features,
economic development levels, genetic predispositions,
environments, and lifestyle habits. Thus, it is important to

analyze changed IBD incidence and prevalence in different
Chinese ethnic populations.

Yunnan Province, located in South-western China, has
51 ethnic minorities, and populations of ethnic minorities
account for 33.41% of its total population. Among the ethnic
minorities, 26 have a population of more than 5,000 within
a fixed living region. The epidemiological data from this
province showed that among 18 different ethnic minorities,
the highest prevalence of total IBD was observed in the Han
population (9.463/100,000), followed by the Hui (Muslim)
minority population (8.563/100,000), Man minority population
(7.092/100,000) and Bai minority population (5.271/100,000).
The highest prevalence of UC was also found in the Han
nationality (8.918/100,000), followed by the Hui population
(7.720/100,000), Man population (7.092/100,000), and Bai
population  (5.083/100,000). The highest prevalence of
CD was recorded in the Tibetan ethnic minority group
population (1.376/100,000), followed by the Hui minority group
(0.842/100,000 and Han: 0.545/100,000) (15, 17).

IBD in Chinese Children
Approximately 25% of IBD patients were diagnosed under the
age of 18 years, presenting with more extensive distribution and
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TABLE 1 | Incidence and prevalence (per 1,000,000) of IBD in different geographic regions in Mainland China.
Region Study period Crude incidence Crude prevalence
IBD CD uc IBD CD uc

Mainland China (14) 1950-2000 0.28 1.38
Zhongshan (Guangdong 2011-2012 3.14 1.09 2.05 - - -
Province,
Southern China) (11)
Guangzhou 2011-2012 3.44 1.22 2.22 - - -
(Guangdong province,
Southern China) (7)
Wuhan (Hubei province, 2010-2011 1.96 0.51 1.45 - - .
Central China) (9)
Xian (Shanxi province, 2011-2012 0.54 0.07 0.42 - - -
North western China) (7)
Chengdu (Sichuan 2011-2012 0.58 0.14 0.43 - - -
Province, Southwestern
China) (7)
Yunnan (Yunnan 1998-2013 0.07 0 0.07 0.25 0.24 0.005
Province (1998) (1998) (1998) (1998) (1998) (1998)
Southwestern 1.15 0.08 1.08 7.45 7.04 0.42
China) (15) (2013) (2013) (2013) (2013) (2013) (2013)
Daging (Heilongjiang 2012-2013 1.77 0.13 1.64 - - -
Province, Northern
China) (10)
Geographic region (reference numbers).
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FIGURE 3 | The incidence changing trend of UC, CD, and IBD from 1998 to 2013 in Yunnan province, China.

severity of disease than adult onset. Therefore, we have analyzed
the pediatric IBD in Mainland China. We found only one
published study that examined the increasing trend in pediatric
IBD incidence in Shanghai (the biggest city located in eastern
China) from 2000 to 2010 (18). The year-specific incidence rate of
IBD in 0-14-year-old children is rising steadily, from 0 in 2000 to
6.051/100,000 in 2010 (18). The authors also analyzed the clinical
characteristics of pediatric IBD in Shanghai (18). They found that
most pediatric patients with IBD had a mild or moderately active
disease (18).

Potential Risk Factors Associated With
Chinese IBD

Several risk factors for Chinese IBD have been postulated in
included studies from mainland China (19-22), and we have
summarized these in Table 2.

Family History
Family history could be a risk factor for Chinese IBD (23, 24).
Yuan et al. analyzed the risk factors in a cohort of 196 Chinese

Frontiers in Medicine | www.frontiersin.org

June 2018 | Volume 5 | Article 183


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles

Cui and Yuan

IBD in China

TABLE 2 | Current potential risk and protective factors for Chinese IBD patients.

Factors

CcDh uc

Risk

Protective Protective

Family history

Infectious bowel disorders
Smoking

Specie food

Tap water consumption
Heavy sugar consumption
Drinking tea
Breastfeeding

Often feeling stress
Crowded living conditions +
Use of toothpaste +i
Daily consumption of eggs +
Frequent gastrointestinal and respiratory infection during childhood +
Bean consumption

Regular physical activity

Inconsistent dining hours

Often eating fried food

History of allergy

Using antibiotics frequently before the age of 14 years

Appendectomy +(19)

+(15,31) +(1

+(26, 27)

+(28)
+(28)

+(26,27,29)

+(26,27)
+(28)

+(30)
+(15,31)

+(reference numbers).

patients with UC and found that only 5.6% of patients had a
positive family history, which is lower than the reported rate of
10~20% in Western countries (23).

Smoking

Unlike the reports from western counties, whether smoking
is a protective factor or a risk factor for IBD in the Chinese
population is still unsettled (26, 27).

History of Infectious Bowel Disorders in the Past
Surveys performed in Chinese IBD patients reported that
infectious diarrhea in the past may be a risk factor (24-27). Miao
et al. reported that a history of allergies, intestinal infectious
diseases and using antibiotics frequently before the age of 14 years
may increase the risk for UC later (15, 31).

Diet

Several analyses suggested that heavy fried food intake, spicy
food intake, too much sugar intake, daily consumption of eggs
and milk intake might be risk factors (25-28), whereas drinking
tap water was a protective factor for UC (28). Families with
refrigerator showed a lower risk for CD (25). Another study
analyzed the risk of consuming different foods in 41 Chinese
cases of CD and found that bean consumption was a protective
factor, potentially due to the high content of omega-3 (30).
A case-control study performed in multiple Chinese medical
centers confirmed that heavy consumption of sugary foods and
meats could increase the incidence of CD (21). Miao et al.
performed a nested case-control study in Yunnan province to
examine environmental risk factors in patients with IBD (15, 31).
They revealed that an inconsistent dining time might be a risk

factor in both UC and CD (15, 31). They found that peoples with
dining not on time >3 times/week was associated with increased
risk of UC (Odds ratio 2.087, 95%CI 1.394~3.127) and of CD
(Odds ratio 1.876, 95%CI 1.807~3.236) (15).

Genetic Predisposition

In recent years, the important role of genetic background in
the development of CD has been hypothesized (32). However,
current evidence from Chinese CD patients suggests that
individual genetic background may have a slight effect on
the pathogenesis of IBD in China (7, 33, 34). For example,
studies from Western nations have suggested a close relationship
between NOD?2 (nucleotide-binding oligomerization domain 2)
/CARD15 gene polymorphisms and CD. Several studies have
assessed such relationship in Zhuang patients with CD (one of
Chinese ethic populations in Guangxi Province) (35) and Han
patients with CD (36, 37). However, these studies found that
the common variants in NOD2/CARD15 found in Caucasians
with CD are not associated with CD in the both Chinese
Zhuang and Han population. Further analysis also revealed
that CARD15 gene polymorphism was not associated UC in
Chinese populations (38, 39). Studies comparing IBD-related
susceptibility genes between Chinese patients and Western
patients might answer this question in the future.

Others

There are studies showing that regular physical activity is a
protective factor, while stress is a risk factor (15, 31). In addition,
drinking tea may be a protective factor for UC, and a history of
appendectomy may be an independent risk factor for CD (15, 31).
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DISCUSSION

To the best of our knowledge, high-quality, national-wide,
population-based studies of the prevalence, and incidence of
IBD that cover Mainland China are currently unavailable. When
summarizing the existing epidemiological data in this systematic
review, it demonstrated that the incidence and prevalence of IBD
in different districts of Mainland China have shown an overall
upward trend (3, 40, 41), though they are still lower than the
reported rates in European countries and the United States (2).

Recently, Li et al. have performed a meta-analysis to
summarize the incidence of Chinese IBD (42), and they found
that the incidence rate for all IBDs is 1.74/100,000, while for CD
and UG, the rates are 0.40/100,000 and 1.18/100,000, respectively,
based on the recently published epidemiological data for UC and
CD in different Chinese regions. Our current analysis revealed
that the incidence rates in Chinese populations were 1.33 (UC)
and 0.46/1,000,000 (CD) during the period of 2010-2013 based
on included epidemiological studies and comparable to the
overall incidence rates of CD and UC between 2000 and 2010
in Taiwan, which were 0.208 and 0.838/100 000 (43). These
data are also similar to the incidence of UC and CD (1.95 and
0.51/100,000, respectively) reported during the year 1991 in Japan
(44) and Korea populations (1.74 and 0.52/100,000, respectively)
between 1986 to 2005 (45). The incidence rate of UC and
CD in industrialized regions of China for example Guangdong
province are 1.09 for CD, 2.05/1,000,000 for UC during the
period of 2011-2012 (11); which are still lower than that in
Korean population (4.6 and 3.2/100,000) during the period of
2006-2012 (46).

A geographic influence is evident in different ethnic
populations (47). China is a large country with the biggest
population in the world, and geographical differences are
quite large between regions. Indeed, regional variations in IBD
prevalence and incidence in different districts across Mainland
China have been reported (16). Previously, some analyses
have revealed the variance in incidence rates between different
geographic regions including Chinese populations in both Hong
Kong and Taiwan (42). From current analysis, we were able to
confirm such geographic variance and find that both the UC
and CD incidences in Mainland China appear to be higher in
Southern China (regions with the greatest urbanization and most
economic development) than in the Northern region (13) (see the
summary in Table 1). This could be due to the rapidly expanding
urbanization and developing industry occurring in Southern
China regions.

In general, although the incidence and prevalence are still
lower than those in most Western countries [see review (48)],
an overall upward trend is emerging (14, 49, 50), particularly
considering the fact that China is a developing country with
the biggest population in the world. The total number of IBD
patients in China might not be much less than that in the Western
world.

The variation in the incidence and prevalence of IBD between
different ethnic populations has been previously demonstrated in
Western nations (2). China is a country with 56 ethnic minorities;
many ethnic minorities live in regions with different geographic

features, economic development levels, genetic predispositions,
environments, and lifestyle habits. Epidemiological data from
Yunnan Province showed that among 18 different ethnic
minorities, the highest rate of both prevalence and prevalence
of total IBD and UC were found in Han population. However,
CD is more frequently seen in the Tibetan ethnic minority group
population. This study provides first time the difference of IBD
incidence and prevalence in different Chinese ethic populations.
However, this information is preliminary and limited by the
small sample size and geographic regions. Further studies are still
needed.

Since 25% of IBD patients were diagnosed under the age
of 18 years, the incidence, prevalence and clinical outcomes of
pediatric IBD have emerged as the key clinical issues (51, 52).
Results from different Western counties have shown that in
children with IBD, especially children with CD, the incidence
has significantly increased over time (53). Because there are no
large population-based epidemiological data available in Chinese
children, the true disease burden of IBD among them remains
unclear. One included study in this review has examined the
pediatric IBD incidence in Shanghai from 2000 to 2010 has
revealed an increasing trend in this biggest city located in eastern
China over time (18). However, Shanghai is a well-developed
industrial city and may have a higher incidence of pediatric IBD
than other regions of Mainland China; more studies performed
in other regions still needed.

Epidemiologic studies from different Chinese regions have
investigated the potential risk factors for Chinese IBD (19-22), in
which some factors are similar to that reported in Western IBD
patients and some factors have not been confirmed in Chinese
IBD patients. For instance, only 5.6% of Chinese UC patients
had a positive family history, which is lower than the reported
rate of 10~20% in Western countries (23). Moreover, whether
smoking is a protective factor or a risk factor for IBD in the
Chinese population is still unsettled (26, 27). In Chinese patients,
it has been reported that a history of allergies, intestinal infectious
diseases and using antibiotics frequently before the age of 14
years may increase the risk for UC later (15, 31). In addition,
diet taking not on time >3 times/week and physical activity have
been found to be the risk factors of UC and CD for Chinese
populations, which might partial explant the increase incidence
in some regions of China (15). Regarding the role of genetic
predisposition, current Chinese studies suggests that individual
genetic background has a slight effect on the pathogenesis of
IBD in China (7, 33, 34). Strong epidemiological evidence have
supported the view that increased IBD burden among Asians
could be a result of environmental factors i.e. the westernization
of lifestyle and changing diet habits, and possibly also relating to
fast industrialization (54). There are some studies to investigate
the incidence rate of IBD in migrants from low incidence areas
for example Asia to high incidence countries (Western nations),
and found that first-generation immigrants had a higher chance
of developing IBD than people in original countries (55, 56).
These findings may remain us that epidemiological comparison
of IBD incidence between Chinese immigrants living in Western
countries and Mainland China should be considered in the
future.
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In conclusion, growing evidences show that IBD is
dramatically increasing in Mainland China, although the
incidence and prevalence of IBD remain lower than those in
developed countries. In addition, several risk factors including
environmental factors, diet, intestinal infectious agents, hygiene,
stress, and lifestyle have been reported to be associated with
the increased incidence of Chinese IBD. As a big county with a
large population and ongoing rapidly expanding urbanization
and westernization and changing environmental factors, China
may have a much higher number of IBD cases than previously
thought. The true disease burden of IBD in Mainland China
should not be underestimated. It is time for us to sound the alarm
and the priority for the future is to register patients with IBD
in different geographic locations and undertake a nation-wide

REFERENCES

1. Kaplan GG. The global burden of IBD: from 2015 to 2025. Nat Rev
Gastroenterol Hepatol. (2015) 12:720-7. doi: 10.1038/nrgastro.2015.150

2. Ananthakrishnan AN. Epidemiology and risk factors for IBD. Nat Rev
Gastroenterol Hepatol. (2015) 12:205-17. doi: 10.1038/nrgastro.2015.34

3. Chen M, Mao R. Diagnosis and treatment of Chinese Inflammatory Bowel
Disease for 100 years. Chin ] Dig. (2015) 35:6-7.

4. Ooi CJ, Fock KM, Makharia GK, Goh KL, Ling KL, Hilmi I, et al. The
Asia-Pacific consensus on ulcerative colitis. J Gastroenterol Hepatol. (2010)
25:453-68. doi: 10.1111/j.1440-1746.2010.06241.x

5. Ng SC, Tang W, Ching JY, Wong M, Chow CM, Hui AJ, et al. Incidence
and phenotype of inflammatory bowel disease based on results from the
Asia-pacific Crohn’s and colitis epidemiology study. Gastroenterology (2013)
145:158-165.¢152. doi: 10.1053/j.gastro.2013.04.007

6. Abu Freha N, Schwartz D, Elkrinawi J, Ben Yakov G, Abu
Tailakh M, Munteanu D, et al. Inflaimmatory bowel disease among
Bedouin Arabs in southern Israel: urbanization and
prevalence rates. Eur ] Gastroenterol Hepatol. (2015)
doi: 10.1097/MEG.0000000000000263

7. Ng WK, Wong SH, Ng SC. Changing epidemiological trends of
inflammatory bowel disease in Asia. Intest Res. (2016) 14:111-9.
doi: 10.5217/ir.2016.14.2.111

8. Thia KT, Loftus EV Jr, Sandborn WJ, Yang SK. An update on the epidemiology
of inflammatory bowel disease in Asia. Am J Gastroenterol. (2008) 103:3167-
82. doi: 10.1111/j.1572-0241.2008.02158.x

9. Jiang L, Xia B, Li J, Ye M, Yan W, Deng C, et al. Retrospective
survey of 452 patients with inflammatory bowel disease in
Wuhan city, central China. Inflamm Bowel Dis. (2006) 12:212-7.
doi: 10.1097/01.MIB.0000201098.26450.ae

10. Yang H, Li Y, Wu W, Sun Q, Zhang Y, Zhao W, et al. The incidence of
inflammatory bowel disease in Northern China: a prospective population-
based study. PLoS ONE (2014) 9:e101296. doi: 10.1371/journal.pone.0101296

11. Zeng Z, Zhu Z, Yang Y, Ruan W, Peng X, Su Y, et al. Incidence and
clinical characteristics of inflammatory bowel disease in a developed region
of Guangdong Province, China: a prospective population-based study. J
Gastroenterol Hepatol. (2013) 28:1148-53. doi: 10.1111/jgh.12164

12. Jiang L, Xia B, Li J, Ye M, Deng C, Ding Y, et al. Risk factors
for ulcerative colitis in a Chinese population: an age-matched and
sex-matched case-control study. J Clin Gastroenterol. (2007) 41:280-4.
doi: 10.1097/01.mcg.0000225644.75651.f1

13. Kaplan GG, Ng SC. Understanding and preventing the global increase
of inflammatory bowel disease. Gastroenterology (2017) 152:313-321.e312.
doi: 10.1053/j.gastro.2016.10.020

14. Zhao J, Ng SC, Lei Y, Yi E Li J, Yu L, et al. First prospective, population-
based inflammatory bowel disease incidence study in mainland of China:
the emergence of “western” disease. Inflamm Bowel Dis. (2013) 19:1839-45.
doi: 10.1097/MIB.0b013e31828a6551

increasing
27:230-4.

population-based epidemiological study that covers most areas
of Mainland China.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct and intellectual
contribution to the work, and approved it for publication.

FUNDING

This study was supported by Innovation Scientists and
Technicians Troop Construction Projects of Henan Province,
China (CXTD20150009) and Nature and Science Foundation of
Henan, China (2018-3).

15. Miao J, Miao Y. The Epidermiological Characteristics, Environmental Factors
and Relaps Factors in Inflammatroy Bowel Disease in Yunnan Province.
Kunming Medical University Press (2015).

16. Zheng]], Zhu XS, Huangfu Z, Shi XH, Guo ZR. Prevalence and incidence rates
of Crohn’s disease in mainland China: a meta-analysis of 55 years of research.
J Dig Dis. (2010) 11:161-6. doi: 10.1111/j.1751-2980.2010.00431.x

17. Tang Y, Li H, Zhang Y, He P, Wang E, Zhao L, et al. Preliminary analysis of 2
679 cases of inflammatory bowel disease in Yunnan province. Chin J Dig Dis.
(2015) 35:401-6.

18. Wang XQ, Zhang Y, Xu CD, Jiang LR, Huang Y, Du HM, et al
Inflammatory bowel disease in Chinese children: a multicenter analysis
over a decade from Shanghai. Inflamm Bowel Dis. (2013) 19:423-8.
doi: 10.1097/MIB.0b013e3182869f2

19. Wang YE Ouyang Q, Hu RW. Progression of inflammatory bowel disease in
China. ] Dig Dis. (2010) 11:76-82. doi: 10.1111/j.1751-2980.2010.00421.x

20. Ouyang Q, Xue LY. Inflammatory bowel disease in the 21(st) century in
China: turning challenges into opportunities. ] Dig Dis. (2012) 13:195-9.
doi: 10.1111/j.1751-2980.2012.00579.x

21. Wang Y, Ouyang Q, Hu RW, Wen Z. Advances in study on epidemiology of
inflammatory bowel disease. Chin ] Gastroenterol. (2013) 18:48-51.

22. NgSC, Tang W, Leong RW, Chen M, Ko Y, Studd C, et al. Environmental risk
factors in inflammatory bowel disease: a population-based case-control study
in Asia-Pacific. Gut (2015) 64:1063-71. doi: 10.1136/gutjnl-2014-307410

23. Yuan A, Xia B, Li ], Peng S, Luo H. A study of the lifestyle of the patients with
ulcerative colitis in Hubei area. Chin ] Dig. (2003) 23:245-6.

24. Group CIW. A case - control study on the risk factors of ulcerative colitis.
Chin ] Dig. (2008) 28:108-110.

25. Shi X, Zheng ], Guo Z, Chen F, Wang Z. Correlated pathogenetic factors of
Crohn’S Disease: a case-control study. Chin ] Gastroenterol. (2008) 13:293-6.

26. LiY,LiuJ, Zhang X, Fang Y, Li T, Han Y, et al. Epidemiological investigation on
the risk factors of inflammatory bowel disease. Chin ] Gastroenterol Hepatol.
(2007) 16:381-3.

27. Chen M, Wang C. A case - control study on risk factors of ulcerative colitis in
Fujian province. Chin ] Gastroenterol Hepatol. (2010) 19:390-3.

28. Wang YE Ou-Yang Q, Xia B, Liu LN, Gu E Zhou KF, et al. Multicenter
case-control study of the risk factors for ulcerative colitis in China. World J
Gastroenterol. (2013) 19:1827-33. doi: 10.3748/wjg.v19.i11.1827

29. LuJ, Gao E Liu X, Huang X, Li L, Munila M. Demographic analysis of 998
Uygur and Han patients with ulcerative colitis. Int ] Dig Dis. (2014) 34:341-3,
350.

30. Wang Z. Risk factors of Crohn’s disease: a case-control study. Chin ] Digestol.
(2006) 14:3030-3.

31. Niu J, Miao J, Tang Y, Nan Q, Liu Y, Yang G, et al. Identification of
environmental factors associated with inflammatory bowel disease in a
Southwestern Highland Region of China: a nested case-control study. PLoS
ONE (2016) 11:e0153524. doi: 10.1371/journal.pone.0153524

32. Franke A, Mcgovern DP, Barrett JC, Wang K, Radford-Smith GL, Ahmad
T, et al. Genome-wide meta-analysis increases to 71 the number of

Frontiers in Medicine | www.frontiersin.org

June 2018 | Volume 5 | Article 183


https://doi.org/10.1038/nrgastro.2015.150
https://doi.org/10.1038/nrgastro.2015.34
https://doi.org/10.1111/j.1440-1746.2010.06241.x
https://doi.org/10.1053/j.gastro.2013.04.007
https://doi.org/10.1097/MEG.0000000000000263
https://doi.org/10.5217/ir.2016.14.2.111
https://doi.org/10.1111/j.1572-0241.2008.02158.x
https://doi.org/10.1097/01.MIB.0000201098.26450.ae
https://doi.org/10.1371/journal.pone.0101296
https://doi.org/10.1111/jgh.12164
https://doi.org/10.1097/01.mcg.0000225644.75651.f1
https://doi.org/10.1053/j.gastro.2016.10.020
https://doi.org/10.1097/MIB.0b013e31828a6551
https://doi.org/10.1111/j.1751-2980.2010.00431.x
https://doi.org/10.1097/MIB.0b013e318286f9f2
https://doi.org/10.1111/j.1751-2980.2010.00421.x
https://doi.org/10.1111/j.1751-2980.2012.00579.x
https://doi.org/10.1136/gutjnl-2014-307410
https://doi.org/10.3748/wjg.v19.i11.1827
https://doi.org/10.1371/journal.pone.0153524
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles

Cui and Yuan

IBD in China

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

confirmed Crohn’s disease susceptibility loci. Nat Genet. (2010) 42:1118-25.
doi: 10.1038/ng.717

Guo QS, Xia B, Jiang Y, Qu Y, Li J. NOD2 3020insC frameshift
mutation is not associated with inflammatory bowel disease in Chinese
patients of Han nationality. World ] Gastroenterol. (2004) 10:1069-71.
doi: 10.3748/wjg.v10.i7.1069

Wang YE Zhang H, Ouyang Q. Clinical manifestations of inflammatory
bowel disease: east and West differences. J Dig Dis. (2007) 8:121-7.
doi: 10.1111/j.1443-9573.2007.00296.x

Long WY, Chen L, Zhang CL, Nong RM, Lin M]J, Zhan LL, et al.
Association between NOD2/CARDI15 gene polymorphisms and Crohn’s
disease in Chinese Zhuang patients. World ] Gastroenterol. (2014) 20:4737-44.
doi: 10.3748/wjg.v20.i116.4737

Leong RW, Armuzzi A, Ahmad T, Wong ML, Tse P, Jewell DP,
et al. NOD2/CARD15 gene polymorphisms and Crohn’s disease in
the Chinese population. Aliment Pharmacol Ther. (2003) 17:1465-70.
doi: 10.1046/j.1365-2036.2003.01607.x

Gao M, Cao Q, Luo LH, Wu ML, Hu WL, Si JM. [NOD2/CARDI15
gene polymorphisms and susceptibility to Crohn’s disease in Chinese Han
population]. Zhonghua Nei Ke Za Zhi (2005) 44:210-2.

Li M, Gao X, Guo CC, Wu KC, Zhang X, Hu PJ. OCTN and CARD15 gene
polymorphism in Chinese patients with inflammatory bowel disease. World |
Gastroenterol. (2008) 14:4923-7. doi: 10.3748/wjg.14.4923

Xu S, Zou H, Zhang H, Zhu S, Zhou R, Li J. Investigation of inflammatory
bowel disease risk factors in 4 families in central China. Exp Ther Med. (2018)
15:1367-75. doi: 10.3892/etm.2017.5582

Zheng J], Zhu XS, Huangfu Z, Gao ZX, Guo ZR, Wang Z. Crohn’s disease in
mainland China: a systematic analysis of 50 years of research. Chin J Dig Dis.
(2005) 6:175-81. doi: 10.1111/j.1443-9573.2005.00227.x

Ouyang Q, Tandon R, Goh KL, Pan GZ, Fock KM, Fiocchi C,
et al. Management consensus of inflammatory bowel disease for
the Asia-Pacific region. ] Gastroenterol Hepatol. (2006) 21:1772-82.
doi: 10.1111/j.1440-1746.2006.04674.x

Li X, Song P, Li J, Tao Y, Li G, Li X, et al. The disease burden and clinical
characteristics of inflammatory bowel disease in the chinese population: a
systematic review and meta-analysis. Int ] Environ Res Public Health (2017)
14:E238. doi: 10.3390/ijerph14030238

Kuo CJ, Yu KH, See LC, Chiu CT, Su MY, Hsu CM, et al. The trend of
inflammatory bowel diseases in Taiwan: a population-based study. Dig Dis Sci.
(2015) 60:2454-62. doi: 10.1007/s10620-015-3630-z

Morita N, Toki S, Hirohashi T, Minoda T, Ogawa K, Kono S, et al.
Incidence and prevalence of inflammatory bowel disease in Japan: nationwide
epidemiological survey during the year 1991. ] Gastroenterol. (1995) 30(Suppl.
8):1-4.

Yang SK, Yun S, Kim JH, Park JY, Kim HY, Kim YH, et al. Epidemiology
of inflammatory bowel disease in the Songpa-Kangdong district, Seoul,
Korea, 1986-2005: a KASID study. Inflamm Bowel Dis. (2008) 14:542-9.
doi: 10.1002/ibd.20310

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Kim HJ, Hann HJ, Hong SN, Kim KH, Ahn IM, Song JY, et al. Incidence
and natural course of inflammatory bowel disease in Korea, 2006-2012: a
nationwide population-based study. Inflamm Bowel Dis. (2015) 21:623-30.
doi: 10.1097/MIB.0000000000000313

Damas OM, Avalos DJ, Palacio AM, Gomez L, Quintero MA, Deshpande
AR, et al. Inflammatory bowel disease is presenting sooner after immigration
in more recent US immigrants from Cuba. Aliment Pharmacol Ther. (2017)
46:303-9. doi: 10.1111/apt.14145

Burisch J, Jess T, Martinato M, Lakatos PL, Epicom E. The burden of
inflammatory bowel disease in Europe. ] Crohns Colitis (2013) 7:322-37.
doi: 10.1016/j.crohns.2013.01.010

Jiang XL, Cui HF. An analysis of 10218 ulcerative colitis cases in China. World
] Gastroenterol. (2002) 8:158-61. doi: 10.3748/wjg.v8.i1.158

Ouyang Q, Tandon R, Goh KL, Ooi CJ, Ogata H, Fiocchi C. The emergence
of inflammatory bowel disease in the Asian Pacific region. Curr Opin
Gastroenterol. (2005) 21:408-13.

Coughlan A, Wylde R, Lafferty L, Quinn S, Broderick A, Bourke B, et al. A
rising incidence and poorer male outcomes characterise early onset paediatric
inflammatory bowel disease. Aliment Pharmacol Ther. (2017) 45:1534-41.
doi: 10.1111/apt.14070

Duricova D, Fumery M, Annese V, Lakatos PL, Peyrin-Biroulet L, Gower-
Rousseau C. The natural history of Crohn’s disease in children: a review
of population-based studies. Eur | Gastroenterol Hepatol. (2017) 29:125-34.
doi: 10.1097/MEG.0000000000000761

Ghione S, Sarter H, Fumery M, Armengol-Debeir L, Savoye G, Ley D, et al.
Dramatic increase in incidence of Ulcerative Colitis and Crohn’s Disease
(1988-2011): a population-based study of French Adolescents. Am ]
Gastroenterol. (2017). doi: 10.1038/ajg.2017.228

Bernstein CN, Shanahan F. Disorders of a modern lifestyle: reconciling
the epidemiology of inflammatory bowel diseases. Gut (2008) 57:1185-91.
doi: 10.1136/gut.2007.122143

Jayanthi V, Probert CS, Pinder D, Wicks AC, Mayberry JF. Epidemiology
of Crohn’s disease in Indian migrants and the indigenous population in
Leicestershire. Q ] Med. (1992) 82:125-38.

Probert CS, Jayanthi V, Pinder D, Wicks AC, Mayberry JF. Epidemiological
study of ulcerative proctocolitis in Indian migrants and the indigenous
population of Leicestershire. Gut (1992) 33:687-93. doi: 10.1136/gut.33.5.687

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2018 Cui and Yuan. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (CC BY). The use, distribution
or reproduction in other forums is permitted, provided the original author(s) and the
copyright owner are credited and that the original publication in this journal is cited,
in accordance with accepted academic practice. No use, distribution or reproduction
is permitted which does not comply with these terms.

Frontiers in Medicine | www.frontiersin.org

June 2018 | Volume 5 | Article 183


https://doi.org/10.1038/ng.717
https://doi.org/10.3748/wjg.v10.i7.1069
https://doi.org/10.1111/j.1443-9573.2007.00296.x
https://doi.org/10.3748/wjg.v20.i16.4737
https://doi.org/10.1046/j.1365-2036.2003.01607.x
https://doi.org/10.3748/wjg.14.4923
https://doi.org/10.3892/etm.2017.5582
https://doi.org/10.1111/j.1443-9573.2005.00227.x
https://doi.org/10.1111/j.1440-1746.2006.04674.x
https://doi.org/10.3390/ijerph14030238
https://doi.org/10.1007/s10620-015-3630-z
https://doi.org/10.1002/ibd.20310
https://doi.org/10.1097/MIB.0000000000000313
https://doi.org/10.1111/apt.14145
https://doi.org/10.1016/j.crohns.2013.01.010
https://doi.org/10.3748/wjg.v8.i1.158
https://doi.org/10.1111/apt.14070
https://doi.org/10.1097/MEG.0000000000000761
https://doi.org/10.1038/ajg.2017.228
https://doi.org/10.1136/gut.2007.122143
https://doi.org/10.1136/gut.33.5.687
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles

	A Systematic Review of Epidemiology and Risk Factors Associated With Chinese Inflammatory Bowel Disease
	Introduction
	Methods
	Literature Search
	Eligibility Criteria
	Data Collection and Extraction
	Synthesis of the Evidence

	Results
	Description of Studies
	Incidence and Prevalence of IBD in Mainland China
	IBD Incidence and Prevalence in Different Districts of Mainland China
	IBD in Different Chinese Ethic Populations
	IBD in Chinese Children

	Potential Risk Factors Associated With Chinese IBD
	Family History
	Smoking
	History of Infectious Bowel Disorders in the Past
	Diet
	Genetic Predisposition
	Others


	Discussion
	Author Contributions
	Funding
	References


