Supplemental table 1. Methodological Quality Assessment by the Newcastle-Ottawa Scale

Selection Comparability Exposure
Th‘? case Controls Cases and Cases and . Same method Similar Total
Studies definition is Represen C . controls . Ascertain  of ;
. . ommunity - controls with . non-respons  quality
adequate with  tativeness X with ment of ascertainment
; Controls history of comparable e rate for score
independent of cases comparable outcome for cases and
S age both groups
validation gender controls
Akkus et al, 2004 1 1 0 1 0 1 1 1 1 7
Chen and Zou et al, 2007 1 1 0 1 0 0 1 1 1 6
Chen and Wang et al, 2007 1 1 0 1 1 1 1 1 1 8
Gongalves de Medeiros et
al. 2012 1 1 0 1 0 0 1 1 1 6
Hao al, 2015 1 1 0 1 1 1 1 1 1 8
Jin et al, 2004 1 1 0 0 0 0 1 1 1 5
Kilkens et al, 2013 1 1 0 1 1 1 1 1 1 8
Li and Chen et al, 2015 1 1 0 0 1 1 1 1 1 7
Li etal, 2015 1 1 0 1 1 1 1 1 1 8
Liu et al, 2013 1 1 0 0 1 1 1 1 1 7
Mao et al, 2010 1 1 0 1 0 0 1 1 1 6
Mu et al, 2003 1 1 0 0 0 0 1 1 1 5
Shi et al, 2012 1 1 0 1 1 1 1 1 1 8
Shi and Zhang et al, 2012 1 1 0 1 0 0 1 1 1 6
Song et al, 2015 1 1 0 0 1 1 1 1 1 7
Tian et al, 2011 1 0 0 1 1 1 1 1 1 7
Tosic-Golubovic et al, 2010 1 1 1 0 1 1 1 1 1 8
Wan et al, 2005 1 1 0 0 0 1 1 1 1 6
Wang et al, 2012 1 1 0 1 0 0 1 1 1 6
Wang et al, 2014 1 1 0 1 1 1 1 1 1 8
Xu et al, 2012 1 1 0 1 1 1 1 1 1 8



Xu et al, 2014
Xu et al, 2017
Zhang et al, 2007




Supplemental figure 1. Funnel plot

Funnel Plot of Standard Error by Std diff in means
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Supplemental figure 2. Depression symptoms of IBS patients: forest plot of HAMD factors

Std. Mean Difference

Study or Subgroup  Weight IV, Random, 85% Cl

5td. Mean Difference
IV, Random, 95% ClI

2.1.1 Anxiety/Somatization

Jin 2004 B.7% 5 65 [4.46, 6.54]
Mu 2003 5.09% 336 [2.56, 4.16]
Zhang 2007 7.0% .39 [2.80, 3.99]
Subtotal (95% Cl) 20.5% 4.03 [2.85, 5.21]

Heterogeneity: Tau®= 0.89; Chi®=12.03, df= 2 (F=0.00Z); *=83%
Testfor overall effect Z=6.70 (P = 0.00001)

2.1.2 Weight
Jin 2004 7.0% 1.67 [1.05, 2.29]
Mu 2003 B.6% 6.46 [5.16, 7.75]
Zhang 2007 B.8% 6.3 [5.29, 7.29]
Subtotal (95% Cl) 20.4% 4.78 [1.28, 8.29]

Heterogeneity: Tau®= 5.34; Chi®= 89.591, df= 2 (P = 0.00001); F= 98%
Test for overall effect £= 2,68 (F = 0.007)

2.1.3 Cognitive disturbance

Jin 2004 B.9% 3.40[2.57, 4.27]
Mu 2003 0% 0.54 [0.03, 1.06]
Zhang 2007 7.0% 0.47 [0.07, 0.87]
Subtotal (95% Cl) 20.9% 1.42 [-0.02, 2.87]

Heterogeneity: Tau®= 1.53; Chi®= 40.86, df= 2 (P = 0.00001); F= 95%
Testfor overall effect £=1.93 (P = 0.09)

2.1.5 Psychomotor retardation

Jin 2004 5.9% 388272, 4.47]
Mu 2003 5.8% 4,52 [3.55, 5.50]
Zhang 2007 5.9% 456 [3.84, 5.27]
Subtotal (95% Cl) 20.6% 4.23 [3.59, 4.86]

Heterogeneity: Tau®= 0.13; Chi®= 3.37, df= 2 (P=0.19); F=41%
Testfor overall effect Z=13.10 (P = 0.00001}

2.1.6 Sleep disturbance

Jin 2004 B.8% 4,43 [3.44,5.47]
Mu 2003 B.4% 8.47 [6.82,10.11]
Zhang 2007 45%  28.48[24.72, 32.29]
Subtotal (95% Cl) 17.7%  13.54 [4.63, 22.45]

Heterogeneity: Tau®= 60.52; Chi*=153.08, df= 2 (P = 0.00001}; *= 99%
Test for overall effect £=2.98 (F=0.003)

Total (95% Cl) 100.0% 5.11 [3.78, 6.44]

Heterogeneity: Tau®= 6.50; Chi*=603.32, df=14 (P = 0.000013; *= 98%
Test for overall effect Z=7.55 (P = 0.00001)

Testfor subaroup differences: ChF=1713. df =4 (F=0002%. F=76.7%
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Supplemental figure 3. Forest plot of depressive symptoms in patients with different IBS subtypes vs. healthy

controls

Std. Mean Difference 5td. Mean Difference
Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% CI
31.11B5C
Gongalves de Medeiros 2012 4.5% 1.87 [0.88, 3.14]
Liu 201 3a 6.0% 1.95[1.38, 2.50] -
Shi 2012 A.9% 178117, 2.38] _—
Shi and Zhang 2012 6.1% 0.24 [[0.29, 0.7E] T
Wiang 2012 5.3% 4 65 [3.74, 5.57] -
Hu 2012 7% 3.91[3.18, 463] -
Subtotal (95% CI) 33.6% 2.38 [1.10, 3.67] ~a—
Heterogeneity: Tau®=2.41; Chi*=103.22, df=5 (P = 0.00001); F= 95%
Testfor overall effect Z= 364 (P=0.0003)
31.21B5-D
Gongalves de Medeiros 2012 46% 1.41[0.18, 2.64] -
Li20s 6.0% 1.63[1.08, 2.20] .
Liu 201 3a 6.2% 1.97 [1.83, 2.41] -
Shi 2012 A.59% 1.74[1.14, 2.34] -
Wiang 2012 59% 333 [2.71, 3.96] -
Hu2012 8.9% 318 [2.85, 3.81] —
Hu 2T 6.0% 1.13 [0.87, 1.64] -
Subtotal (95% CI) 40.6% 2.08 [1.46, 2.70] <9
Heterogeneity: Tau®= 0.8, Chi®= 4295 df=6 (F = 0.00001}); F= 86%
Testfor overall effect Z=6.47 (P = 0.00001)
31.31B5-M
Gongalves de Medeiros 2012 3.8% 3.24 [1.681, 4.86] -
Liu 201 3a 5.8% 2.70[2.02,3.34] I
Hu 2012 A.3% 1.93[1.03, 2.87] -
Subtotal (95% CI) 14.9% 2.50 [1.86, 3.14] .
Heterogeneity: Tau®=0.09; Chi®= 271, df= 2 (P =0.26), F= 26%
Testfor overall effect Z=7.70 (P = 0.00001)
31.41B5-U
Liu 2013a 6.0% 2.27 [1.88, 2.89] -
Hu2012 a.0% 2.00[0.93, 3.08] -
Subtotal {95% CI) 10.9% 2.21[1.69,2.72] .
Heterogeneity: Tau®= 0.00; Chi*= 014, df=1 {F = 0.6E); F= 0%
Testfor overall effect Z=8.44 (P = 0.00001)
Total (95% CI) 100.0% 2.251.77,2.73] .
Heterogeneity: Tau?= 093; Chif= 15252, df=17 (P < 0.00001); F= 89% 4 2 ! 2 4

Test for overall effect Z=9.11 (P = 0.00001)
Test for subarous differences: Chi*= 096 df= 3 F =081 F=0%
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Supplemental figure 4.

Forest plot of depressive symptoms in refractory of IBS patients vs. healthy controls

Std. Mean Difference

5td. Mean Difference

Study or Subgroup Weight 1V, Random, 95% CI IV, Random, 95% CI
3.2.1 refractory IBS

Chen and Wang 2007 1% 267 [1.96, 3.34] -

Jin 2004 4.0% 619 [4.91, 7 47] -
Liu 201 3a A.6% 1.75[1.38, 2.11] -
Subtotal (95% CI) 14.8% 3.43 [1.50, 5.36] ~
Heterogeneity: Tau®=2.71; Chi*=44.75, df= 2 (P = 0.00001); F= 96%

Testfor overall effect £=3.49 (P = 0.0005)

3.2.2 non-refractory IBS

Akkus 2004 A.5% 1,35 [0.90, 1.84] -

Chen and Zou 2007 5.3% 1.76[1.12, 2.39] -
Gongalves de Medeiros 2012 4.9% 0.8y [0.02,1.724] —

Hao 2014 5.3% 1.30 [0.67,1.92] -

Kilkens 2013 A.3% 1.18[0.85,1.81] -

Liand Chen 2015 87% 0.47[0.14,0.81] I

Liu 201 3b 7% 0.98 [0.68,1.27] -

Mao 2010 5.5% 1.458[1.03,1.94] -

Wy 2003 4 6% 4,58 [3.88, 5.47] -
Song 2014 87% 1.30 [1.00, 1.60] -

Tian 2011 4.9% 1.24 [0.41, 2.07] -
Tosic-Golubowic 2010 8.2% 2.83[1.83,3.21] -

Witan 2004 1% 243 [1.67,317] -
Wang 2014 87% 249218, 2.87] -

Hu 2017 7% 0.66 [0.35, 0.94] -

Zhang 2007 1% 4,83 [4.08, 5.54] -
Subtotal (95% CI) 85.2% 1.80 [1.32, 2.27] L
Heterogeneity: Tau®=0.85; Chi®= 248,68, df=15 (P = 0.00001); F=94%

Testfor overall effect Z=7.37 (P = 0.00001)

Total (95% CI) 100.0% 2.02 [1.56, 2.48] L
Heterogeneity: Tau?= 0.95; ChiF= 315,82, df =18 (P < 0.00001); = 94% + p ! "

Test for overall effect £=8.55 (P = 0.00001)

v ealthy control] Fave 5]
Tast for subaroun difierences: ChiF= 2,60, df=1 (P = 0119, F= 61.5% Favours [healthy controll Favours [IBS]



Supplemental figure 5. Forest plot of depressive symptoms in IBS patients using different diagnostic criteria

Std. Mean Difference

5td. Mean Difference

Study or Subgroup Weight 1V, Random, 95% CI IV, Random, 95% CI
3.3.2 ROME |

Akkus 2004 A.5% 1,35 [0.90, 1.84] -
Subtotal (95% CI) 5.5% 1.39 [0.90, 1.88] L 4
Heterogeneity: Mot applicable

Test for overall effect: £=5.91 (P = 0.00001)

3.3.3 ROME Il

Chen and Wang 2007 a81% 267 [1.96, 3.34] -
Chen and Zou 2007 5.3% 1.76[1.12, 2.349] I
Gongalves de Medeiros 2012 4.9% 087 [0.02,1.73] —

Jin 2004 4.0% 6.19[4.91, 7.47] -
Kilkens 2013 5.3% 1.18[0.85,1.81] B

Mu 2003 4 6% 4 58 [3.48, 5.56] I
Tosic-Golubowic 2010 A.2% 2.82[1.83,3.21] .
Wian 2004 1% 242 1.687, 3.17] -
Zhang 2007 a81% 4,83 [4.08, 5.54] —
Subtotal (95% CI) 44 6% 2.95[1.95, 3.95] S
Heterogeneity: Tau®= 2.16; Chi®= 12194, df= 8 {P = 0.00001); F= §3%

Testfor overall effect Z=579 (P = 0.00001)

3.3.4 ROME I

Hao 2014 A.3% 1.30 [0.67,1.92] I
Liand Chen 2015 87% 0.47[0.14,0.81] -

Liu 201 3a A.6% 1.75[1.38, 2.11] -

Liu 201 3b 7% 0.98 [0.68,1.27] -

Mao 2010 A.5% 1.48[1.03, 1.94] -

Song 2014 87% 1.30 [1.00, 1.60] -

Tian 2011 4.9% 1.24 [0.41, 2.07] -
Wiang 2014 7% 248218, 2.87] -
Hu 2014 A7% 0.66 [0.38, 0.94] -

Subtotal (95% CI) 49.9% 1.30 [0.85, 1.74] *
Heterogeneity: Tau®=0.42; Chi®=104.51, df= 8 (P = 0.00001); F= 92%

Test for overall effect: £=5.62 (P = 0.00001)

Total (95% CI) 100.0% 2.02 [1.56, 2.48] L

Heterogeneity: Tau®= 0.95; Chi*= 31581, df=18 (P = 0.00001%; F= 94%
Test for overall effect: £= 8.5 (F = 0.00001)
Testfor subaroup differences; ChF=812. df=2(F =001 F=781%

4 2 0 2 4
Favours [healthy contral] Favours [IBS]



Supplemental figure 6. Forest plot of depressive symptoms assessed by different HAMD versions in IBS

patients
Std. Mean Difference Std. Mean Difference
Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% CI
3.4.1 HAMD-17T
Akkus 2004 5.5% 1.397[0.90,1.88] -
Jin 2004 4.0% B.19[4.91, 7.47] -
Kilkens 2013 5.3% 1.181[0.585,1.81] -
Liu 2013a 5.6% 1.76[1.38, 2.11] -
Liu 2013k 5.7% 0.98[0.68,1.27] -
Subtotal (95% CI) 26.2% 2,06 [1.19, 2.94] -

Heterogeneity: Tau®=0.85; Chi®= 65,32, df= 4 (P = 0.00001); F= 94%
Test for overall effect: £=4.61 (P = 0.00001)

3.4.2 HAMD-24

Chen and Zou 2007 5.3% 1.76[1.12, 2.39] —
Li and Chen 2015 5.7% 0.47[0.14, 0.81] -
Song 2015 5.7% 1.30 [1.00, 1.60] -
WU 2017 57% 0.66 [0.39, 0.94] -
Subtotal (95% Cl) 22.4% 1.00 [0.51, 1.49] L

Heterogeneity: Tau®=0.21, Chi®=22.73,df= 3 (P = 0.00013, F=87%
Testfor overall effect: £=4.02 (P = 0.0001}

3.4.3 HAMD-HR

Chen and Wang 2007 1% 267 [1.96, 3.34] -
Gongalves de Medeiros 2012 4.9% 087 [0.02,1.73] —

Hao 2014 5.3% 1.30 [0.67,1.92] —

Mao 2010 8.5% 1.45[1.03,1.94] -

Mu 2003 4 6% 4 58 [3.48, 5.56] I
Tian 2011 4.9% 1.24 [0.41, 2.07] B
Tosic-Golubowic 2010 58.2% 2.482[1.83, 3.21] .

Wian 2005 a81% 242 [1.67,3.17] —

Wiang 2014 7% 248218, 2.87] -

Zhang 2007 1% 4,83 [4.08, 5.54] -
Subtotal (95% CI) 51.4% 242 [1.74,3.10] <>

Heterageneity: Tau®=1.08; Chi®=106.07, df=9 {F = 0.00001); F= 92%
Test for overall effect: £=6.95 (P = 0.00001)

Total (95% CI) 100.0% 2.02 [1.56, 2.48] *
Heterogeneity: Tau®= 0.95; Chi®= 315.81, df= 18 (P = 0.00001); "= 94% VR
Test for overall effect: £= 8.5 (F = 0.00001)

Testfor subaroun differences: Chi*=12.43. df= 2 (F= 0002 = 83.9%

Favours [healthy contral] Favours [IBS]



Supplemental figure 7. Forest plot of depressive symptoms of IBS patients from different sources

Std. Mean Difference

5td. Mean Difference

Study or Subgroup Weight 1V, Random, 95% CI IV, Random, 95% CI
3.5.1 outpatients

Akkus 2004 5.5% 1,358 [0.90,1.84] -
Chen and Zou 2007 A.3% 1.76[1.12, 2.349] -
Gongalves de Medeiros 2012 4 9% 087002172 —
Kilkens 2013 5.3% 1.18[0.85,1.81] B
Liand Chen 2015 7% 0.47[0.14,0.81] —

Liu 201 3a A.6% 1.75[1.38, 2.11] -
Liu 2013k AT7% 0.98 [0.68,1.27] -

Mu 2003 4. 6% 4 58 [3.58, 5.56] -
Song 2014 7% 1.30[1.00, 1.60] -
Tosic-Golubowic 2010 A.2% 2.82[1.83,3.21] -
Wian 2004 1% 242167, 317] -
Hu 2017 7% 0.66 [0.35, 0.94] -
Subtotal (95% CI) 64.3% 1.57 [1.14, 1.99] L 4

Heterogeneity: Tau®= 0.47; Chif= 117.12, df = 11 (P = 0.00001%; *= 91%

Testfor averall effect: Z=7.26 (P = 0.00001)

3.5.2 inpatients

Hao 2015 53% 1.30 [0.67,1.93]
Mao 2010 55% 1.491[1.03,1.95]
Subtotal {95% CI) 10.8% 1.42 [1.05, 1.79]

Heterogeneity: Taw®*=0.00; Chi#=0.24, df=1 (F=0.62); F= 0%
Testfor overall effect: £= 7.3 (F = 0.00001)

3.5.3 mixed

Chen and Wang 2007 51% 267 [1.96, 3.38]
Jin 2004 4.0% 6.19[4.91,7.47]
Subtotal (95% CI) 9.2% 4,39 [0.94, 7.84]

Heterogeneity: Tau®=5.92; Chi*= 2221, df=1 (P = 0.00001%; F= 95%
Testfor overall effect Z=2. 49 (P =0.01)

3.5.4 other
Tian 2011 4.9% 1.24[0.41, 2.07]
WWang 201 4 5.7% 249216, 2.82]
Zhang 2007 51% 4.83[4.08, 5.58]
Subtotal (95% Cl) 15.7% 2.85 [1.16, 4.54]

Heterogeneity: Tau®=2.12; Chi*= 44 41, df= 2 (P = 0.00001%; F= 95%
Test for overall effect £=3.31 (P = 0.0009)

Total (95% Cl) 100.0% 2.02 [1.56, 2.48]

Heterogeneity: Tau®= 0.95; Chi®= 31581, df=18 (P = 0.00001); 7= 94%

Test for overall effect Z=8.95 (P = 0.00001)
Testfor subaroup differences; ChF=935. df = 2P =019 F=43.9%
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Supplemental figure 8. Forest plot of depressive sympotms in IBS patients in different countries

Std. Mean Difference

5td. Mean Difference

Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% CI
3.6.1 China

Chen and Wang 2007 5.1% 267 [1.96, 3.38] -
Chen and Zou 2007 5.3% 1.76[1.12,2.39] -

Hao 2015 5.3% 1.30[0.67,1.92] -

Jin 2004 4.0% B.19[4.91,7.47]

Li and Chen 2015 5.7% 0.47 [0.14, 0.81] -

Liu 2013a 5.6% 1.75[1.38,2.11] -

Liu 2013k 5.7% 0.98 [0.68, 1.27] -

Mao 2010 5.5% 1.48[1.03,1.95] -

Mu 2003 4.6% 4.58[3.59, 5.57] B
Songy 2015 5.7% 1.30[1.00, 1.60] -

Tian 2011 4.9% 1.24 [0.41, 2.07) -

Wan 2005 5.1% 242 [1.67,3.17] —
Wang 2014 5.7% 2.49[2.16,2.82] -

¥u 2014 5.7% 0.66 [0.39, 0.94] -

Zhang 2007 5.1% 4.53 [4.08, 5.58] -
Subtotal (95% CI) 79.2% 247 [1.62,2.71] . g
Heterogeneity: Tau?= 1.07; Chi*= 304.04, df= 14 (P < 0.00001); = 85%

Testfor overall effect Z=7.75 (P = 0.00001)

3.6.2 other countries

Akkus 2004 5.5% 1.39[0.90, 1.88] -
Gongalves de Medeiros 2012 4.9% 0.87 [0.02,1.72] —
Kilkens 2013 5.3% 1.18[0.55,1.81] -
Tosic-Golubovic 2010 5.2% 2.52[1.83,3.21] —
Subtotal (95% CI) 20.8% 1.50 [0.86, 2.15] <
Heterogeneity: Tau?= 0.32; Chi*= 11.76, df = 3 (P = 0.008); = 74%

Testfor overall effect Z=4.57 (P = 0.00001)

Total (95% CI) 100.0% 2.02 [1.56, 2.48] *
Heterogeneity: Tau?= 0.95; Chi*= 315.82, df= 18 (P = 0.00001); = 94% L

Test for overall effect £=8.55 (P = 0.00001)

Testfor suboroup differences; Chf=2.36. df =1 (F=012). F=57.7%
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