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Abstract: In order to systematically evaluate the risk factors for irritable bowel syndrome, We searched
CNKI, Wanfang, Weipu and PubMed databases for risk factors for irritable bowel syndrome in China,
Newcastle-Ottawa Scale (NOS) used the most comprehensive data collection based on relevant case-
control trials, combined with inclusion and exclusion criteria to evaluate the quality of the extracted
literature, included the literature with a score of >7, and finally meta-analyzed using RevMan 5.4. In the
end, 15 articles met the inclusion criteria, with a cumulative number of 5171 cases and 3088 controls,
respectively. It was concluded that history of alcoholism, spicy food, seafood, irregular diet,
gastrointestinal infection, drug history, anxiety (long-term tension), sleep disorder (insomnia),
personality sensitivity (introversion), family history of IBS, smoking, psychiatric (psycho-depressive
factors), and family and marital events were independent risk factors for IBS, and controlling the above
factors could effectively reduce the risk of IBS patients.

Keywords: Irritable bowel syndrome; IBS; risk factors, Case-control studies

1. Introduction

Irritable Bowel Syndrome (IBS) is an organic disease in which abdominal pain, bloating, or
abdominal discomfort is the main symptom, associated with or accompanied by changes in bowel habits
such as frequency and/or stool characteristics, and organic diseases that can explain these symptoms have
not been detected through routine clinical examination [, It is currently believed that the onset of IBS
may be related to the interaction of various factors such as intestinal motility abnormalities, visceral
paresthesia, inflammation, infection, neuro-endocrine, genetics, and diet 1. IBS is endemic worldwide,
but its prevalence varies between countries or regions and populations, and the overall prevalence of IBS
in Chinese groups is 6.5% ©l. Although there are many reports on the risk factors of IBS at home and
abroad, the relevant systematic analysis in recent years is still incomplete. This study conducted a meta-
analysis of the DOR research literature published from January 2000 to November 2022, aiming to screen
for TOR-related risk factors and confirm the strength of the association between each factor, so as to
provide theoretical support for the reduction of DOR prevalence.

2. Information and methodology
2.1. Literature search strategies

Beginning with "Irritable bowel syndrome" or "Irritable Bowel Syndromes" or "Syndrome, Irritable
Bowel" or "Syndromes, Irritable Bowel" or "Colon, Irritable" or "Irritable Colon" or "Colitis, Mucous"
or " Colitides, "Mucous" or "Mucous Colitides" or "Mucous Colitis" and "dangerous factor" or "risk
factors" or "influence factors" or "association factors" or "related factors" were searched in English.
Chinese searches were conducted by combining the subject words "irritable bowel syndrome" and "risk
factors" with free words (irritable bowel syndrome, irritable bowel syndrome, irritable bowel syndrome,
irritable colon syndrome, irritable bowel syndrome, influencing factors, etiology, related factors, risk
factors, clinical trials, case-control studies, clinical trials).
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2.2. Inclusion and exclusion criteria

2.2.1. Inclusion Criteria

(1) The design type is a case-control study; (2) IBS patients confirmed in various medical institutions,
the control group is 5 years old with an age difference of < from the case, living in the same area. Or
patients receiving treatment in the same hospital during the same period with a large similarity with the
case in the above conditions were included; (3) Data in the study results that can be converted to 95%
CI, OR value, and standard error (SE).

2.2.2. Exclusion criteria

(1) Literatures with incomplete research data, no control group and excessive follow-ups were
excluded; (2) Republished literatures were excluded; (3) review literatures were excluded; (4) non-
Chinese or English literatures were excluded; (5) Literatures from the same region and year were
excluded.

2.3. Literature screening, data extraction and quality evaluation

Exclude irrelevant literature and duplicate published clinical research results, read the full text, and
identify the literature that meets the inclusion criteria. Studies meeting the inclusion criteria were then
assessed by two reviewers with reference to the NOS scale [,

2.4. Data Processing

Review Manager 5.4 was used for meta-analysis. Heterogeneity between studies was analysed using
Cochrane Q and the size of heterogeneity was assessed using I2. If the P>0.1 and I><50%, it means that
there is no statistical heterogeneity among studies, so a fixed-effect model (FE) is used; Conversely, a
random effects model (RE) was used; The odds ratio (OR) was selected for dichotomous data as a pooled
statistic, and each effect size was expressed as a 95% confidence interval (CI). Publication bias detection
used funnel plots and Egger's methods to detect and assess publication bias. The sensitivity analysis was
performed by changing the data model to test the stability of the research results.

3. Results
3.1. Literature search results

A preliminary search was carried out in the database, 408 articles were obtained, 361 documents were
initially screened out after the duplicate literature was eliminated, 316 documents were eliminated after
reading the title and abstract, 45 articles were included in the second screening, 30 articles were
eliminated after reading the full text, and finally a total of 15 documents that met the conditions were
included.

3.2. Basic characteristics and quality evaluation of literature inclusion

Among the 18 included literatures, all were case-control studies, published from 2001 to 2022, with
a cumulative total of 5171 cases in the case group and 3088 cases in the control group. See Table 1.

Table 1: General characteristics of the studies included in the meta-analysis

NO. First author Yegr O.f Study area Case | Control Research factors NOS
publication group | group score
1 Chenz[g’?g’“an 2014 Sanya 85 120 | (HR)SENG)T)B)9) | 9
2 | CuiLihong[6] | 2014 Beijing | 3242 | 1520 @)(11) 7
3 Guo Hong [7] 2011 urumchi 100 100 10)(12) 7
4 | Wei Xiaojing [8]| 2014 Ningbo 72 72 @) 7
5 | Zhao Wenju [9] 2021 Wannan 300 150 @O (®)(12) 8
6 Zheng Jie [10] 2016 Baotou 105 96 an 7
7 |WangSiling [11]] 2017 Weifang 118 100 2 7
8 Qi Lingzhi [12] 2016  |Changchun| 50 50 (7H(11)(12) 8
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9 | Yao Lujing [13] 2012 Luoyang 150 150 2)(13) 7
10 | Lv Hongjie [14] 2014 Wenzhou 90 90 (DHRBG)OG)(TH(®)(9) 8
11 | Jin Jianjun [15] 2003 Luoyang 132 132 (MHM(®)(13) 9
12 Lin Hong [16] 2016 Xiamen 101 101 (5)(8) 7
13 | Liu Chang [17] 2017 Shihezi 139 139 (HM(®)(12) 8
14 Luo Xu [18] 2015 Baotou 85 170 (10) 7
15 |Xu Xiaoxing [19]] 2005 Shanghai | 402 98 (H(5)(10)(12)(13) 8

Note: (1) Having a history of alcoholism; (2) Liking spicy food; (3) Liking to eat seafood; (4) Having
irregular diet; (5) Having a history of gastrointestinal infection; (6) Having drug history; (7) Having
anxiety (long-term stress); (8) Having sleep disorders (insomnia); (9) Having sensitive personality
(introverted); (10) Having family history; (11) Having a history of smoking; (12) Having psychiatric
(psycho-depressive) factors; (13) Having family, marriage events

3.3. The results of the meta-analysis of risk factors for irritable bowel syndrome

There was no heterogeneity in the risk factors of irritable bowel syndrome, such as preference for
spicy food, history of gastrointestinal infection, history of long-term medication, anxiety (long-term
stress), family history of IBS, smoking, mental-psychological factors, family-marital events, irregular
diet, and preference for seafood (P>0.1, 1><50%), while a fixed-effect model was used, while a history
of alcoholism, sleep disorders (insomnia), and introversion (sensitivity) were the opposite, and a random-
effects model was used.

3.3.1. Relationship between history of alcohol abuse and irritable bowel syndrome

A total of 8 studies were included, and after heterogeneity analysis, P=<0.00001, 1>=86%, using a
random-effects model, by plotting forest plots, see Figure 1.

Odds Ratio Odds Ratio

Study or Subgroup log[Odds Ratio] SE_Weight IV, Random, 95% CI IV, Random. 95% CI
Chen Zongxian2014 1167827 0.217606 15.8% 3210210, 4.93] "
Cui Lihong2014 0393393 0.086259 18.9% 1.48101.25,1.79] -
Jin Jianjun2003 2660959 0553139 7.8% 14.31[484,4231) .
Lin Chang2017 1522354 0590334 T7.2% 4.58[1.44, 14.58] -
Lu Hongjie2014 1.192103 0.270185 14.4% 3.29101.94, 559 -
Vang Siling 2017 0449163 0.077195 19.0% 1.57[1.35,1.87] -
Hu Miaoxing 2005 1.085189 0477501 9.2% 296 [1.16,7.59] e
“fao Lujing2012 2600465 0553139 7.8% 1347456, 39.83] I
Tatal {95% CI) 100.0%  3.11[2.11,4.59] <>

i Rz F= = 2= b + + d
Heterogeneity: Tau?= 0.20; Chi*= 5097, df=7 (P = 0.00001); PF= 86% nm 1 10 I

Test for overall effect: Z=5.70 (P = 0.00001) Favours [experimental] Favours [contral]

Figure 1: Forest map of the history of alcoholism
3.3.2. The relationship between spicy food and IBS

A total of 3 studies were included, P=0.26, [>=25% after heterogeneity test analysis, using a fixed
effect model, and the forest map was plotted, as shown in Figure 2.

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Chen Zongxian2014 (1) 1.365062 0.200955 445% 3.88[2.61, 575 —a—
Liu Chang2017 2178608 0480838 7.B% B.83[344 2267]
Lu Hongjie2014 1367876 0194172 47.7% 3.83[2.68, 5.7 -
Total {95% CI) 100.0%  4.16 [3.20, 5.41] L
Heterageneity ChiF= 2,86, df= 2 (P = 0.26); F= 25% o p pis 00

Testfor overall effect: Z=10.63 (P < 0.00001} Favours [experimental] Favours [contral]

Figure 2: Diagram of a forest that likes spicy food
3.3.3. The relationship between seafood preference and IBS

3 studies were included in the study, which were analyzed by heterogeneity test. P=0.46, 1>=0%, using
a fixed-effect model, by plotting the forest map, see Figure 3.

Odds Ratio Odds Ratio

Study or Subgroup _log[Odds Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Jin Jianjun2003 2735665 0580595 506% 1542 [4.85 45.07] —
‘Wang Siling2017 0345715 1.876622 50%  1.41[0.04, 55.91]
Yao Lujing2012 2745346 0631038 444% 1557 [4.52, 53.63) —
Total {95% CI) 100.0% 13.74 [6.03, 31.31] -

i _ _ . ! | | )
Heterogeneity, ChiF= 1.55, di= 2 (P = 0.46); F= 0% i A & e

Testfor overall effect: £=6.23 (P = 0.00001) Favours [experimental] Favours [control]

Figure 3: Diagram of seafood-loving forests
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3.3.4. Association between dietary irregularity and IBS

4 studies were included, which were analyzed by heterogeneity test. P=0.05, [>=62%, using a fixed-
effect model, by plotting the forest map, see Figure 4.

Odds Ratio Odds Ratio
Study or Subgroup lon[Odds Ratio] SE_Weight IV. Random. 95% Cl IV, Random. 95% C1
Cui Lihong2014 0.398105 0.0BEZEE  43.0% 1.49[1.31,1.70] L
Lin Hong2016 164577 0520866 98%  519[1.87 14.39] e —
Wi ianjing 2014 (1) 0271542 0201293 29.5% 1.25[0.84, 1.85] ™
Zhao Wenju2021 0.81315 0344032 17.6% 226115, 4.43] —
Total {95% CI) 100.0%  1.72[1.20,2.47] <>
Heterogeneity: Tau®= 0.07; Chi*=7.81, df = 3 (P = 0.08); F= 2% =0 o 0’1 1’0 mui

Testfor overall effect: £= 2.94 (P =0.003)

Favours [experimental] Favours [control]

Figure 4: Illustration of a forest with an irregular diet

3.3.5. Relationship between history of gastrointestinal infection and IBS

4 studies were included, analyzed by heterogeneity test, P=1.00, 1>=0%, using a fixed-effect model,

by plotting the forest, see

Figure 5.
Odds Ratio Odds Ratio

Study or Subgroup log[Odds Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Chan Zongxian2014 1520062 0405805 31.0% 462[1.7512.21] —
Lin Hong 2016 1708197 NBTAO?  173% A&2[1 47 207A) e —
Lu Hangiie2014 {1} 1.585965 0499701 31.4% 4.88[1.83,132.01] —
U Miaoxing 2008 1.607436 0634754 10.5% 4.89[1.44 17.31] e —
Total (95% Cl) 100.0% 4.92 [2.84, 8.52] -

e o — | . . |
Heterogeneity, ChiF= 0.05, df = 3 (P = 1.003; *= 0% b o b P

Test for overall effect £=5.69 (P = 0.00001)

Favours [experimental] Favours [control]

Figure 5: Forest diagram of gastrointestinal infection history

3.3.6. Relationship between long-term drug history and IBS

A total of 3 studies were included, and after heterogeneity test analysis, P=0.17, [>=44%, using a
fixed-effect model, by plotting forest maps, see Figure 6.

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE_Weight IV, Fixed. 95% CI IV, Fixed. 95% CI
Chen Fongxian2014 1611037 0251778 35.3% 501 [3.06,8.20] —a—
Lu Hongjie2014 {13 1638967 0.213506 48.0% 516[3.30,7.84] -
Ma Hongying 2001 0851437 03FF327  157% 234[112, 491] —
Total (95% CI) 100.0% 4.51[3.36, 6.04] L 4
Heterogeneity: Chi*=398, df=2{F=017); F= 44% 'D T 0‘1 1'0 WDD‘

Testfor overall effect: Z=10.07 (P = 0.00001)

Favours [experimental] Favours [control]

Figure 6: Forest diagram of long-term drug history

3.3.7. Association between anxiety (chronic stress) and IBS

8 studies were included, analysed by heterogeneity test, P=0.19, ’=30%, using a fixed-effect model,
by plotting the forest map, see Figure 7.

0dds Ratio Odds Ratio

Study or Subaroup loa[0dds Ratiol SE_Weight IV, Fixed, 85% CI IV. Fixed, 95% CI
Chen Zongxian2014 0033049 0256276 1R7% 267 [162,4.42] ——
Jin Jianjun2003 1736051 0420824  B.2% 5.68(2.49,12.06]
Liu Chang2017 1510059 0.536328  3.8% 4.53[1.58,12.05]
Lu Hongjie2014 (2} 0886126 0222799 220% 243[1.57,3.77] —
Qi Lingzhi201 6 1288783 0617661 29% 363[108,1218]
Wil Xiaojing2014 (1) 0040398 018394 323%  2.56[1.79,3.67] —-—
‘fao Lujing2012 1731656 0.367651  B.A% 6.65(2.75,11.61] e
Zhao Wenju2021 16756 0369905  8.0% 5342591103 —_—
Total (95% CI) 100.0% 3.13[2.55,3.84] *

2 — = = 2= F + } |
Heterogeneity, Chi*= 10,05, df= 7 (P = 0.19); = 30% o o Y o

Testfor overall effect: Z=10.90 (F = 0.00001}

Favours [experimental] Favours [control]

Figure 7: Forest diagram of anxiety (chronic stress)

3.3.8. Association between sleep disorders (insomnia) and IBS

9 studies were included, analysed by heterogeneity test, P<0.00001, I’=95%, using a random-effects
model, by plotting the forest, see Figure 8.
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Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight [V, Random, 95% CI IV, Random, 95% CI
Chen Zonoxian2014 2043037 0167585 128%  7.71([5.85,10.71] —-
Cui Lihang2014 0847584 0053234 133% 2.33[2.10,2.59] -
Jir Jianjun2003 3017983 NA7BA86  A6% 2045[RAZ7 A319] —_—
Lin Hong201 6 2235269 0458084  9.8%  9.35([3.81,22.84 I
Liu Changzd1 7 1165024 0530685  91% 22110112, 9.07)
LuHongjie2014 {13 2137003 0146711 12.8%  £.47 [6.36,11.30] -
YU Hianng 2005 053A493 0128387 130% 171 [1 33, 2.20) -
a0 Lujing2012 3245323 0454081 10.0% 2567 [10.54, 62.51] e
Zhao Wenju2021 1.80632 042187 103%  6.08[2.66, 1397 —
Total {95% CI) 100.0%  6.16 [3.54, 10.73] -
Heteropeneity, Tau®= 060 Chi*= 165.29, df= 8 (P = 0.00001); F= 35% =DD1 0’1 1’0 100’

Testfor overall effect 2= 6.42 (P < 0.00001) Favours [experimental] Favours [control]

Figure 8: Forest diagram of sleep disorders (insomnia)
3.3.9. Relationship between personality sensitivity (introversion) and IBS

4 studies were included, analyzed by heterogeneity test, P<0.00001, 1>=94%, using a random-effects
model, by plotting the forest, see Figure 9.

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight [V, Random, 95% CI IV, Random, 95% CI
Chen Zongdanz014 0.680062 0.203774 26.8% 1.97 [1.32,2.84] -
Jin Jianjun2003 3195812 0450085 241% 2443 [10.11,59.03] —
LuHongjie2014 (1) 0.204572 0.2001582 26.8% 1.23[0.83,1.82] =
‘an Lujing2012 3002708 0.574417 22.3% 2014 [B.53, 62.00] L
Total (95% Cl) 100.0%  5.35[1.59,18.03] —~i——
Heterogeneity: Tau®= 1.38; Chi*= §2.23, df= 3 (P = 0.00001); F= 94% =n T n=1 110 mn}

Testfor overall effect: 2= 2.70 (F = 0.007) Favours [experimental] Favours [control]

Figure 9: Forest diagram of sensitive (introverted) personalities IBS

3.3.10. Relationship between family history and IBS

3 studies were included, which were analyzed by heterogeneity test, P=0.49, I>=0%, using a fixed-
effect model, by plotting the forest map, see Figure 10.

Odds Ratio Odds Ratio

Study or Subgroup __log[Odds Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Guo Hong2011 1870725 0.650958 22.8% 6.48 [1.81,23.26] —_—
Lun Chang2015 0885817 0416586 56.7% 2.68[1.18, 6.06] ——
¥ XiaoKing2005 1479329 0669496 21.5% 4.39[1.18,16.31] e —
Total (95% CI) 100.0% 3.65[1.98, 6.71] -

I U | , , |
Heterogeneity Chi==1.41, df= 2 (P = 0.48);, F= 0% = . ; s p

Testfor averall effect: 2= 4.16 (7 < 0.0001) Favours [experimental] Favours [control]

Figure 10: IBS Forest diagram of family history
3.3.11. Association between smoking and IBS

3 studies were included, tested for heterogeneity, P=0.29, 1>=18%, using a fixed-effect model, by
plotting the forest, see Figure 11.

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed. 95% CI
CuiLihong2014 0153579 0.036473 864% 1.17[1.08,1.25]
Qi Lingzhi2016 (1) 030822 0129974 B.8% 1.36[1.05,1.76]
Zheng Jie2016 030822 0129974 6.8% 1.36[1.05,1.76]
Total (95% CI) 100.0% 1.9 [1.11,1.27] \
Heterogeneity: Chi®= 2.45 df= 2 (P =0.29); F=18% 01 o 7 o P

Testfor averall effact 7= 515 (F < 0.00001) Favours [experimental]l Favours [contral]

Figure 11: Diagram of a smoking forest
3.3.12. Relationship between psychiatry (psycho-depression) and IBS

5 studies were included, analysed by heterogeneity test, P=0.09, >=50%, using a fixed-effect model,
by plotting the forest, see Figure 12.

Odds Ratio Odds Ratio
Study or Subgroup _log[Odds Ratiol SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Guo Hong 2011 [07RE182 0376243 267% 218 [1.05, 450] =
Liu Chang2017 3798561 0721172 73% 16.42 [4.00, 67.49]
Qi Lingzhi201 6 0995102 0411152 234%  271[1.31, 6.06] —
AN g 2015 1E54411 0448910 188%  5.23[217,1261] —
Zhao Wenju2021 0502408 0390567 248%  244[1.14,535) —
Total (95% CI) 100.0%  3.22[2.20,4.71] <>
Heterogeneity: Chi®= 7 99, df= 4 (P =0.09), *= 50% hD1 D'1 1h ‘H][II

Testfor overall efiect. 2= 8,01 (F < 0.00001) Favours [experimental] Favours [control]

Figure 12: Forest diagram of psychiatric (psycho-depressive) factors
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3.3.13. Relationship between family, marital events and IBS
3 studies were included, and the heterogeneity test was analyzed. P=0.99, 1’=0%, using a fixed-effect
model, by plotting the forest map, see Figure 13.

Odds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 85% CI
JinJianjun2003 2749832 04TETTI 285% 145.64 [6.14,39.87) I—
HU Hiaoxing2005 2770712 0077521 96.2% 1597 [13.72,18.99] .
Yao Lujing2012 2699346 0.683605 1.2%  14.87[3.89, 56.78)
Total (95% CI) 100.0% 15.95 [13.74, 18.51] *
ity Chif= = = == k u t |
Heterogeneity: Chif=0.01, df= 2 (P = 0.849), F=0% 0.01 o 10 100

Testfor overall effect: 2= 36.42 (P < 0.00001) Favours [experimental] Favours [control]

Figure 13: Forest diagram of family, marital events
3.3.14. Sensitivity analysis

The fixed and random-effects models were used to pool the OR values and 95% Cls, and the results
were highly similar, reflecting the general reliability of the pooled results obtained in this study. See
Table 2 for details.

Table 2: Sensitivity analysis

Fixed-effect model Random-effects model
Risk factors Merge OR 95%CI Merge OR 95%CI
values values
History of alcoholism 1.75 1.57-1.94 3.11 2.11-4.59
Likes spicy food 4.16 3.20-5.41 4.26 3.09-5.87
Likes seafood 13.74 6.03-31.31 13.74 6.03-31.31
Irregular diet 1.51 1.34-1.70 1.72 1.20-2.47
History of gastrointestinal infection 4.92 2.84-8.52 4.92 2.84-8.52
History of long-term medication 4.51 3.36-6.04 4.30 2.85-6.47
Anxiety (chronic stress) 3.13 2.55-3.85 3.35 2.57-4.36
Sleep disturbances 291 2.67-3.18 6.16 3.54-10.73
Personality Sensitive (Introverted) 2.26 1.74-2.92 5.35 1.59-18.03
Family history of IBS 3.65 1.98-6.17 3.65 1.98-6.17
Smoking 1.19 1.11-1.27 1.21 1.10-1.34
Mental factors 3.22 2.20-4.71 3.51 2.20-6.11
Family, matrimonial events 15.59 13.74-18.51 15.59 13.74-18.51

3.4. Analysis of publication bias

The results of the symmetry test for 13 factors included in Eeggr's test using Stata 17.0 software
showed a p<0.05 for the symmetry test of alcohol history, preference for spicy food, anxiety (chronic
stress), and mental-psychological factors, suggesting possible publication bias. The funnel plots of other
risk factors generally maintained a symmetrical relationship, reflecting the good stability of the meta-
analysis results. Funnel plots were plotted and symmetry tests were performed for sleep disorder
(insomnia), a risk factor indicator with more studies, and p0.05>0.05 was performed, indicating that
publication bias was basically well controlled, as shown in Figure 14.

Funnel plot with pseudo 95% confidence limits
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Figure 14: Funnel chart for sleep disorder (insomnia) analysis
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4. Discussions

The pathogenesis of IBS is closely related to the interaction of multiple factors. This study collected
the latest epidemiological literature of IBS population at home and abroad in the past 20 years, and
comprehensively summarized the risk factors for the incidence of IBS in the Chinese population in recent
years.

4.1. Family, matrimonial events

Xiong Lishou et al. 2% used univariate analysis to investigate patients with irritable bowel syndrome
in Guangdong and found that their onset was related to marital status such as divorce, mental and
psychological disorders, and negative coping styles, which shows that family and marital harmony are
crucial to the physical and mental health of the Chinese population.

4.2. Alcoholism, smoking and other bad habits

The nicotine in tobacco can excite the sympathetic nervous system, thereby inhibiting the movement
of the gastrointestinal tract of smokers, affecting the normal secretory function of the digestive glands,
and leading to gastrointestinal dysfunction. Alcohol is lipophilic and lipolytic, which can cause damage
to intestinal epithelial cells and intramucosal bleeding, edema, destruction of the intestinal mucosal
barrier. In the small intestine, alcohol reduces impedance wave movement (the muscles that preserve
food for further digestion) but does not affect propulsion wave movement (the movement that pushes
food through the intestines), which can lead to diarrhea in long-term drinkers !1. In addition, alcohol is
also believed to cause damage to the intestinal mucosa of animals, and studies have shown that smoking
reduces blood flow, adversely affects the mucous membranes, and releases free radicals that slow down
cell proliferation, which can lead to gastrointestinal diseases 221,

4.3. Personal eating habits such as spicy food, seafood and irregular diet

Frequent consumption of spicy food may be induced onset of food allergies or food intolerances,
followed by IBS symptoms; Seafood contains a lot of protein and cholesterol, which can easily stimulate
the immune system of the intestinal mucosa to produce an immune response 231, Liu Chunbin etal 124
conducted a face-to-face survey using random, cluster, and stratified sampling methods, and found that
factors such as preference for preserved seafood, raw and cold food, fruits, dairy products, dietary factors,
and frequent poor mood were the main influencing factors for IBS in the community area of Nanning
City, Guangxi.

4.4. Emotional factors such as anxiety, sleep disorders, personality sensitivities, and mental-
psychological factors

Chen Feixue ! identified the involvement of anxiety-induced BDNF-CRF brain-gut interaction in
the pathogenesis of visceral hypersensitivity of IBS from the brain-gut axis (central and peripheral) levels,
which further indicated that the brain-gut peptide BDNF regulates brain-gut interaction. By regulating
the brain-gut interaction of BDNF-CRF on the brain-gut axis, it is expected to balance the abnormal
brain-gut interaction in IBS patients and improve the symptoms of anxiety and visceral hypersensitivity,
indicating that there is a two-way correlation between anxiety and IBS. Massimo Bellini et al 2 used
questionnaires to demonstrate a strong positive correlation between IBS symptom severity and sleep
disturbances. Chang Yuanyuan and others *”) found that patients with irritable bowel syndrome are more
likely to have certain psychological abnormalities than people without irritable bowel syndrome, and
patients with irritable bowel syndrome generally have abnormal psychology such as anxiety, depression,
fear, obsessive-compulsive thoughts, and interpersonal sensitivity, among which anxiety and depression
are the most prominent.

4.5. History of gastrointestinal infection, long-term drug use and family history of IBS

The infection state can damage the intestinal mucosal epithelial cells, significantly affect and destroy
the intestinal mucosal barrier function (%], Studies have shown that 33% of patients have a family history
of IBS 21, From the perspective of preventing IBS, it is necessary to maintain a happy mood, avoid
smoking and alcohol, and eat modestly, so as to reduce the prevalence of IBS.
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Limitations of this study: (1) risk factors such as spicy food, seafood, family history, and smoking
were included in the literature in a small number of literatures, which could only affect the conclusions
of the meta-analysis; (2) The study area included in the literature was 15 urban areas in China, and the
research scale was small. (3) The included literature was case-controlled, and it was difficult to
comprehensively analyze the risk factors of irritable bowel syndrome; (4) Among the published literature,
some of the literature does not have available data, or the research results are incomplete, so they cannot
be applied to the analysis, resulting in the loss of information, or the inclusion of the literature has a large
time span, and it is inevitable to face various biases, such as alcoholism history, preference for spicy food,
anxiety (long-term stress), psycho-psychological factors and other risk factors.
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