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Introduction

“Reproducibility Crisis” 

Open Science Collaboration, 2015. Science

3

Introduction

False findings may be the majority majority of published 

research claims

Analysis of the reproducibility of published data in 67 in - house projects 

Prinz et al., 2011. Nat Rev Drug Discov 4

Introduction
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Button et al., 2013. Nat Rev Neurosci Poldrack, et al., 2017. Nat Rev Neurosci

Introduction

Defining reproducibility
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Site A Site B 

Test-retest reliability

Replicability
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Introduction

Defining reproducibility

7

Unthresholded statistical maps (A)

Unthresholded statistical maps (B)

Statistical threshold

Overlap statistical maps (B) 8

Introduction

Reproducibility and Multiple Comparison 
Correction

9

Multiple Comparisons
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Reproducibility and Multiple Comparison 
Correction

Multiple Comparisons

Bonferroni correction

11

Carlo Emilio Bonferroni

The Bonferroni correction rejects the null hypothesis for 

each pi≤α/m  , thereby controlling the FWER at ≤α  

Reproducibility and Multiple Comparison 
Correction

Multiple Comparisons

Gaussian Random Field Theory Correction

Monte Carlo simulations (AlphaSim)
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Winkler et al., 2016. Neuroimage

Permutation Test

Reproducibility and Multiple Comparison Correction

13

Ronald Aylmer Fisher

Smith et al., 2009. Neuroimage

Threshold-Free Cluster Enhancement (TFCE)

Reproducibility and Multiple Comparison Correction

14

Multiple Comparison Correction

Eklund et al., 2016. PNAS 15

Reproducibility and Multiple Comparison Correction

Eklund et al., 2016. PNAS 16

Introduction

Reproducibility is highly sensitive to the statistical threshold used to 

define significance 

Statistical thresholds 

Rombouts et al., 1998
17

Introduction

Small samples in neuroscience 

Median sample size: 15 for one group 

studies and 14.75 per group for two 

group studies (Carp, 2012) 

Poldrack et al., 2017 

18
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Introduction

Low power studies are unlikely reflecting a true effect 

John P. A. Ioannidis

19

Introduction

Small samples in neuroscience 

20

• The financial issue

• Good test-retest reliability 

…However, reliability cannot 

guarantee replicability 

21

Introduction

Summary

 The impact of multiple comparison correction strategy 

(considering FWER) on reproducibility (test-retest 

reliability and replicability)

 The impact of sample size on reproducibility (test-retest 

reliability)

Outline

• Introduction

• Materials and Methods

• Results

• Discussion

Introduction

Defining reproducibility

We sought to propose a quantitative method to calculate reproducibility of 

R-fMRI metrics 

Sex differences
Eyes open eyes closed 

(EOEC) differences

23

Materials and Methods

Participants and Imaging Protocols

Consortium for Reliability 

and Reproducibility (CORR) 
1000 Functional Connectomes Project (FCP) 

24
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Materials and Methods

CORR dataset 

Sample size: 420 (212 M vs. 208 F)

Scanned 2 times

Inclusion criteria (from 549): 

Age between 18 and 32

No extreme head motion

No poor T1 or functional images, low quality 

normalization or inadequate brain coverage

1000 Functional 

Connectomes Project 

(FCP) dataset 

Sample size: 716 (296 M vs. 420 F)

Same inclusion criteria 

Beijing EOEC1 dataset 

Sample size: 48

Eyes-open vs. eyes-closed

Same Inclusion criteria 

Beijing EOEC2 dataset 

Sample size: 20

Eyes-open vs. eyes-closed

Same inclusion criteria 

Chen, Lu, Yan*, 2017. Human Brain Mapping

Materials and Methods

Preprocessing 

1. The first 10 volumes were discarded

2. Slice-timing correction

shifted to the slice at the mid-point of each TR

3. Realignment

six-parameter (rigid body) linear transformation

two-pass procedure

4. Co-registration and segment

six degree-of-freedom linear transformation without 

re-sampling

5. Transformation from native space to MNI space

Diffeomorphic Anatomical Registration Through

Exponentiated Lie algebra tool (DARTEL)

26

Materials and Methods

Nuisance Regression

1. Head motion

Friston 24-parameter model and mean FD

2. Global Signal Regression (GSR)

Results both with and without GSR were evaluated

3. Other sources of spurious variance

WM and CSF signals

4. Linear trends

Temporal bandpass filtering (0.01–0.1 Hz)

All time series except for ALFF and fALFF analyses

A General Linear Regression 

Model including:

27

Materials and Methods

A Broad Array of R-fMRI Metrics

ALFF: 

The mean of amplitudes within a specific frequency domain (here, 0.01–

0.1Hz) from a fast Fourier transform of a voxel’s time course

fALFF:

A normalized version of ALFF and represents the relative contribution of 

specific oscillations to the whole detectable frequency range

ReHo:

A rank-based Kendall’s coefficient of concordance that assesses the 

synchronization among a given voxel and its nearest neighbors’ (here,

26 voxels) time courses

Degree Centrality:

The number or sum of weights of significant connections for a voxel. The 

weighted sum of positive correlations with a threshold of r>0.25

VMHC:

The functional connectivity between any pair of symmetric inter-

hemispheric voxels

28

Computational Methodology

Amplitude of low frequency fluctuations 

Zang et al., 2007
29

Computational Methodology

ALFF

ALFF
(Zang et al., 2007)

PET
(Raichle et al., 2001)

noise
30
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Computational Methodology

Improvement: fractional ALFF

Suprasellar
cistern

PCC

Zou et al., 2008. J Neurosci Methods
31

Computational Methodology

Regional Homogeneity (ReHo)

Similarity or coherence of  the time courses 
within a functional cluster

(Zang et al., 2004) 32

Computational Methodology

ReHo: motor task state vs. pure resting state

Rest > Motor

Motor > Rest

a)  Higher ReHo in bilateral primary motor cortices 
during motor task
b)  Higher ReHo in default mode network (PCC, 
MPFC, IPL) during rest (Raichle et al., 2001; Greicius et al., 2003)

(Zang et al., 2004)
33

Computational Methodology

Degree centrality

Buckner et al., 2009. J Neurosci

Cole et al., 2010. Neuroimage

Tomasi et al., 2010. PNAS

Zuo et al., 2011. Cereb Cortex34

Computational Methodology

Gee et al., 2011 Zuo et al., 2010

• Voxel-mirrored homotopic connectivity (VMHC)

35

Materials and Methods

Strategies to Correct for Multiple Comparisons

Voxel Threshold Cluster Threshold

（One Tailed）

P < 0.01 (Z > 2.33) P < 0.05

P < 0.005 (Z > 2.58) P < 0.05

P < 0.001 (Z > 3.09) P < 0.05

P < 0.0005 (Z > 3.29) P < 0.05

P < 0.01 (Z > 2.33) P < 0.025

P < 0.005 (Z > 2.58) P < 0.025

P < 0.001 (Z > 3.09) P < 0.025

P < 0.0005 (Z > 3.29) P < 0.025

AFNI 3dClustSim

DPABI AlphaSim

GRF theory

24 kinds (8 x 3) 

（Two Tailed）

P < 0.02 (Z > 2.33) P < 0.05

P < 0.01 (Z > 2.58) P < 0.05

P < 0.002 (Z > 3.09) P < 0.05

P < 0.001 (Z > 3.29) P < 0.05

PT Cluster Extent Correction 

4 kinds

PT Threshold-Free Cluster Enhancement (TFCE) 

PT Voxel-Wise Correction (VOX) 

FDR 

36

Monte Carlo 

Simulation 
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Materials and Methods

Evaluating FWER of Different Strategies to Correct for 

Multiple Comparisons

106 females

40 females

20 females 20 females

FCP dataset: Beijing site 

Significant differences? False Positive!

Multiple Comparison 
Correction

Permutation, 

repeated for 1000 

times

37

Materials and Methods

Test-retest reliability 

V1 V2
Voverlap

Sex differences in test and retest

Statistical significant voxels

V1: significant 

voxels in test

V2: significant 

voxels in retest

Voverlap: voxels 

significant in both 

test and retest
38

Materials and Methods

Replicability

Site A Site B 

V1 V2
Voverlap

Statistical significant voxels

V1: significant 

voxels in site A

V2: significant 

voxels in site B

Voverlap: voxels 

significant in both 

site A and B
39

Materials and Methods

Influences of Sample Size on Test–Retest Reliability, 

Sensitivity and PPV

116 males

“SWU 4” site in the CORR dataset

105 femalesk/2 k/2

randomized 100 times
randomized 100 times

k∈{30,40,50,60,7
0,80,90,100,120,1
40,160,180,200} 

Session 1

Session 2

Session 1

Session 2

Retest Statistical map

Test statistical map

Test-retest reliability (Dice 

coefficient)

40

Materials and Methods

Influences of Sample Size on Test–Retest Reliability, 

Sensitivity and PPV

CORR session 1 FCP datasetCORR session 2

PT with TFCE

“Gold standard”

FP
Gold 

standard
TP

Statistical 

significant 

voxels

FN

41

FT

Positive Predictive Value, PPV

After a research finding has been claimed based on achieving formal statistical 

significance, the post-study probability that it is true 

PPV = (1 − β)R ⁄ (R − βR + α) 

Introduction
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Outline

• Introduction

• Materials and Methods

• Results

• Discussion

Results

FWER calculated with ALFF without GSR (4mm FWHM smoothing kernel)
44

Results

45

Results

Test-retest reliability of between-subject sex difference

 Moderate test-retest reliability

 ALFF, fALFF, ReHo are better than DC and VMHC
46

212 M vs. 208 F × 2 times

Test-retest Reliability

47
Chen, Lu, Yan*, 2017. Human Brain Mapping

Results

Replicability of between-subject sex difference

 Poor replicability

48
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Results

49

Results

 Female’s PCC demonstrate more spontaneous activity than male 

50

Results

Replicability of within-subject EOEC difference

 Higher than between-subject sex difference but still not moderate

51

Results

Within-subject design has larger effect size 

52

Results

53

Results

 Eyes open > Eyes closed in bilateral occipital cortices

 Eyes open < Eyes closed in bilateral pre- and post-central gyrus

54
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PT with TFCE outperforms

Permutation test TFCE, a strict 

multiple comparison correction 

strategy, reached the best balance 

between family-wise error rate 

(under 5%) and test-retest 

reliability / replicability

55
Chen, Lu, Yan*, 2017. Human Brain Mapping

Sample Size Matters

Randomly draw k subjects 

from the “SWU 4” site in the 

CORR dataset, which has 

two sessions of 116 males 

and 105 females

56
Chen, Lu, Yan*, 2017. Human Brain Mapping

Results

FWER calculated with ALFF without GSR (8mm FWHM smoothing kernel) 57

Results

Friedman test of 10 different correction strategies on test-retest reliability regarding

sex difference 

4mm smoothing 8mm smoothing

58

Results

Friedman test of 10 different correction strategies on replicability regarding 

sex difference

4mm smoothing 8mm smoothing

59

Results

Friedman test of 10 different correction strategies on replicability regarding 

EOEC difference

4mm smoothing 8mm smoothing

60
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Results

4mm smoothing 8mm smoothing 61

Outline

• Introduction

• Materials and Methods

• Results

• Discussion

Discussion

 Liberal correction strategies yield unacceptable high FWERs

 PT with TFCE reach the best balance between FWER and reproducibility

 Between-subject design has moderate test-retest reliability but poor replicability

 Within-subject design has better replicability but still not moderate

 Larger sample size increases reproducibility, sensitivity as well as PPV

Main findings:

63

Discussion

What correction strategy can be used?

According to FWER…

 GRF correction with strict p values (voxel wise P<0.0005 and cluster 

wise P<0.025 for each tail)

 Four kinds of PT with extent thresholding

 PT with TFCE

 PT with VOX

 FDR correction

According to reproducibility…

Strict strategies cannot achieve moderate reproducibility, except PT with 

TFCE

64

Permutation Test with TFCE

65

Yan* et al., 2016. Neuroinformatics

ESI Top 1% highly cited (>60 times)

Integrated from PALM 

(Winkler et al. 2016. Neuroimage)

Discussion

One- or two-tailed?

FWER cannot be controlled to the norminal

level by doing one tailed correction twice

66
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Discussion

Results from a sample size <80 (40 per group) should be considered 

preliminary, given their low reliability (< 0.23), sensitivity (< 0.02) and 

PPV (< 0.26)

67

Discussion

4mm smoothing 8mm smoothing

Larger smoothing kernel (8 mm) improves 

reproducibility and is more likely reflecting true effect

68

Discussion

 PT with TFCE reach the best balance between FWER and reproducibility

 Within-subject design has better replicability and larger effect size

 Larger sample size (>80, 40 in each group) increases reproducibility, 

sensitivity as well as PPV

Take-home message:

69

Discussion

All statistical maps have been shared through the R-fMRI Maps project 

(http://rfmri.org/maps)

Key source code have been shared through (https://github.com/Chaogan-

Yan/PaperScripts/tree/master/Chen_2017_HBM)

Thus our findings could be easily reproduced by any researchers

70

The R-fMRI Maps Project

71Part of the Human Brain Data Sharing Initiative (HBDSI), IPCAS

The R-fMRI Maps Project

72

Shared data of 4770 subjects:
1. Amplitude of low frequency fluctuations (ALFF)

2. Fractional ALFF (fALFF)

3. Regional Homogeneity (ReHo)

4. Voxel-mirrored homotopic connectivity (VMHC)

5. Degree Centrality (DC)

6. Functional Connectivity Matrices

a. Automated Anatomical Labeling (AAL) atlas

b. Harvard-Oxford atlas

c. Craddock’s clustering 200 ROIs

d. Zalesky’s random parcelations

e. Dosenbach’s 160 functional ROIs

In addition, gray matter, white matter and CSF 

density and volume files were shared Downloaded by 

593 researchers

https://github.com/Chaogan-Yan/PaperScripts/tree/master/Chen_2017_HBM)
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The R-fMRI Maps Project

73

REST-meta-MDD

74

Yan and Zang, 2010. 
Front Syst Neurosci.
Cited: > 1200 times

DPARSF

Haris I. Sair

Johns Hopkins 

University

DPARSF Citations

76

> 1200 times

108 depression studies were 

identified

Year First Author Journal Institute
2016 Wei Cheng Brain School of Mathematical Sciences and Centre for Computational Systems Biology, Fudan University
2016 Clifford I. Workman Neuropsychopharmacology The University of Manchester & Manchester Academic Health Sciences Centre, School of Psychological Sciences, Neuroscience and Aphasia Research Unit, Manchester, UK; Institute of Psychiatry, Psychology, and Neuroscience, Department of Psychological Medicine, Centre for Affective Disorders, King’s College London, London, UK
2016 Yamamura, T Translational Psychiatry A novel resting-state functional magnetic resonance imaging signature of resilience to recurrent depression. 

2016 Hermesdorf, M. Human Brain Mapping Institute of Epidemiology and Social Medicine, University of M€unster, Albert-Schweitzer-Campus,Munster, Germany.
2016 Haichen Yang Journal of Affective Disorders Department of Affective Disorders,Shenzhen Mental Health Centre;Mental Health Institute,Second Xiangya Hospital,CentralSouth University
2016 Shuang Zhang BMC psychiatry Department of Psychiatry, First Affiliated Hospital of Chongqing Medical University

2016 Lian Du The Journal of ECT Key Laboratory of Cognition and Personality(SWU),Ministry of Education,Chongqing
2016 Chienhan Lai Brain Imaging and Behavior Department of Psychiatry, Cheng Hsin General Hospital, Taipei City;Department of Biomedical Imaging and Radiological Sciences,National Yang-Ming University, Taipei
2016 Lijuan Wang Journal of International Medical Research Huaxi Mental Health Centre, Department of Psychiatry, West China Hospital of Sichuan University
2016 Zhenghua Hou Frontiers in aging neuroscience Department of Psychosomatics and Psychiatry,Institute of Psychosomatics,Zhongda Hospital,Medical School of Southeast University

2016 Dongsheng Lv Journal of Affective Disorders Guangdong Provence Key Laboratory of Computational Science, Schoolof Mathematics and Computational Science,SunYat-sen University,Guangzhou;Institute of Mental Health,Second Xiangya Hospital,State Key laboratory of Medical Genetics,Central South University
2016 Yunhui Chen Data in Brief Department of Psychiatry,Qiqihar Medical University
2016 Xue Du PsychiatryResearch:Neuroimaging Key Laboratory of Cognition and Personality(SWU),Ministry of Education,Chongqing
2016 Workman C. Psychological Medicine Department of Psychological Medicine, Institute of Psychiatry, Psychology, and Neuroscience, Centre for Affective Disorders, King's College London, London, UK

2016 Coutinho, J. F. Brain Imaging and Behavior Neuropsychophysiology Lab, CIPsi, School of Psychology, University of Minho, Braga, Portugal
2016 Borchardt,V Human Brain Mapping Clinical Affective Neuroimaging Laboratory, Leibniz Institute for Neurobiology, Otto-von-Guericke University, ZENIT building 65, Leipziger Str. 44, 39120 Magdeburg, Germany.
2016 Zhan Feng Progress in Neuro-Psychopharmacology & Biological PsychiatryDepartment of Radiology, First Affiliated Hospital of College of Medical Science, Zhejiang University

2016 Ho N. S. P Journal of Affective Disorders Laboratory of Neuropsychology,The University of Hong Kong
2016 Chuanchih Yang Neural Plasticity Departamento de Psicolog´ıa B´asica, Cl´ınica y Psicobiolog´ıa, Universitat Jaume I,Spain
2016 Li Wang Metabolic Brain Disorder National Clinical Research Center for Mental Disorders (Peking University Sixth Hospital/ Institute of Mental Health), and the Key Laboratory of Mental Health, Ministry of Health (PekingUniversity)
2016 Li Wang Neuroscience Letters Peking University Institute of Mental Health, Key Labo-ratory of Ministry of Health (Peking University);Center for Collaboration and Innovation in Brain andLearning Sciences, Beijing Normal University

2016 Song, Z Translational Psychiatry Department of Radiology, 2nd Affiliated Hospital, Zhejiang University School of Medicine
2016 Zhongwei Guo Experimental Gerontology Tongde Hospital of Zhejiang Province;The Seventh Hospital of Hangzhou;Mental Health Center, Zhejiang University School of Medicine
2016 Lian Du Scientific reports Department of Psychiatry, the First Affiliated Hospital of Chongqing Medical University

2016 Liliana Ramona DemenescuEuropean Archives of Psychiatry and Clinical NeurosciencesClinical Affective Neuroimaging Laboratory, Leipziger Str.;Department of Neurology, Otto von Guericke University,Leipziger Str. Magdeburg, Germany
2016 Zhenghua Hou PsychiatryResearch:Neuroimaging Department of Psychosomatics and Psychiatry,Zhongda Hospital,Medical School of Southeast University
2015 Yu Chen Journal of Affective Disorders Schoolof Psychology, Nanjing Normal University
2015 Xiao Yang Neuropsychiatric Disease and Treatment Psychiatric Llaboratory and Department of Psychiatry, West Cchina Hhospital, Ssichuan University

2015 Wenbin Guo Australian & New Zealand Journal of PsychiatryMental Health Center, the First Affiliated Hospital, Guangxi Medical University
2015 Chienhan Lai Journal of Affective Disorders Department of Biomedical Imaging and Radiological Sciences, National Yang Ming University
2015 Mingli Li;ChaohuaHuangJournal of Affective Disorders CentreforTranslationalNeuroimaging,Instituteof Mental Health,Division of Psychiatry & Applied Psychology,University of Nottingham;The Mental Health Center and the Psychiatric Laboratory,West China Hospital,Sichuan University

2015 Chunhong Liu Behavioural Brain Research Beijing Anding Hospital, Capital Medical University;Center for Biomedical Imaging Research, Tsinghua University School of Medicine
2015 Ying Wang Acta Psychiatrica Scandinavica Medical Imaging Center, First Affiliated Hospital of Jinan University, Guangzhou; Medical Imaging Center, First Affiliated Hospital of Jinan University, Guangzhou

2015 Li Wang, Mingrui XiaHuman Brain Mapping Clinical Psychopharmacology Division, Institute of Mental Health, Peking University;State Key Laboratory of Cognitive Neuroscience and Learning & IDG/McGovern Institute for Brain Research, Beijing Normal University
2015 Wenbin Guo Journal of Affective Disorders Mental Health Center, the First Affiliated Hospital, Guangxi Medical University
2015 Wenbin Guo Journal of Affective Disorders Mental Health Center, the First Affiliated Hospital, Guangxi Medical University

2015 Liu Chonghun Brain research Beijing Anding Hospital,Capital Medical University;Rehabilitation College of Capital Medical University,and China Rehabilitation Research Center
2015 Hongna Zheng BioMed Research International College of Information Science and Technology, Beijing Normal University
2015 Yinfeng Zhang Complementary Therapies in Medicine Beijing Friendship Hospital Affiliated to the Capital Medical University

2015 Yingying Yue BioMed Research International Department of Psychosomatics and Psychiatry, Affiliated Zhongda Hospital of Southeast University, Medical School of Southeast University
2015 Yingying Yin Journal of Affective Disorders Department of Neuropsychiatry,Affiliated ZhongDa Hospital o f Southeast University
2015 Yingying Yin Journal of Neural Transmission Department of Psychosomatics and Psychiatry, Affiliated Zhongda Hospital of Southeast University, Medical School of SoutheastUniversity
2015 Jinfeng Wu Frontiers in human neuroscience Key Laboratory of Cognition and Personality,Faculty of Psychology,Southwest University

2015 Ying Wang Bipolar Disorders Clinical Experimental Center, First Affiliated Hospital of Jinan University
2015 Jakub Späti Neuropsychopharmacology Neuroscience Center, University and ETH Zurich, Zurich, Switzerland
2015 Desmond J. Oathes Biological psychiatry Department of Psychiatry and Behavioral Sciences, Stanford University

2015 Yi Liu; Lian Du Medicine Department of Psychiatry, the First Affiliated Hospital of Chongqing Medical University
2015 JW Hwang; N EgorovaTranslational Psychiatry School of Acupuncture-Moxibustion and Tuina, Beijing University of Chinese Medicine;Department of Psychiatry, Massachusetts General Hospital, Harvard Medical School
2015 Wenbin Guo Medicine Mental Health Center, the First Affiliated Hospital, Guangxi Medical University
2014 Ting Shen;Meihui QiuNeuroReport:Clinical neuroscience Division of Mood Disorders, Shanghai Mental Health Center, Shanghai Jiao Tong University School of Medicine

2014 Xiaolan Huang; Peiyu HuangInternational Journal of Psychophysiology Department of Neurology, First Affiliated Hospital,Chongqing Medical University
2014 Chien-Han Lai International Journal of NeuropsychopharmacologyDepartment of Biomedical Imaging and Radiological Sciences, National Yang Ming University
2014 Nixon N. L. The British Journal of Psychiatry Division of Psychiatry, Institute of Mental Health, University of Nottingham 
2014 Iwabuchi, S. J. European Neuropsychopharmacology Division of mood disorders,Shanghai Mental Health Center,Shanghai JiaoTong University Schoolof Medicine; Division of Psychiatry,Institute of Mental Health,University of Nottingham

2014 Xinyi Zhu; Rui Li PsyCh Journal Institute of Psychology, Chinese Academy of Sciences
2014 Peiyao Zhang BioMed Research International Department of Neuroradiology, Beijing Tiantan Hospital, Capital Medical University;State Key Laboratory of Cognitive Neuroscience and Learning & IDG/McGovern Institute for Brain Research, Beijing Normal University
2014 Zhijian Yao; Rui Yan Clinical Neurophysiology Department of Psychiatry, Affiliated Nanjing Brain Hospital of Nanjing Medical University, Nanjing;Research Centre of Learning Science, Southeast University

2014 Xinhua Wei; Huicong ShenPLoS one Department of Radiology, the affiliated Guangzhou first hospital, Guangzhou Medical University;Faculty of Health Management, Guangzhou Medical University
2014 Q Wei; Y Tian; Y Yu Translational Psychiatry Department of Neurology, The First Affiliated Hospital of Anhui Medical University
2014 L. Wang; K. Li Psychological Medicine Clinical Psychopharmacology Division, Institute of Mental Health, Peking University
2014 Lifeng Wang Human Brain Mapping Mental Health Institute, The Second Xiangya Hospital, Central South University;State Key Laboratory of Cognitive Neuroscience and Learning, Beijing Normal University  

2014 Hao Shu;Yonggui YuanJournal of Affective Disorders Neurologic Department of Affiliated ZhongDa Hospital,Neuropsychiatric Institute and Medical School of Southeast University
2014 Ke Sheng; Weidong FangPLoS one Department of Neurology, The First Affiliated Hospital, Chongqing Medical University
2014 Jie Liu; Ling Ren Human Brain Mapping Department of Psychiatry, Yale University School of Medicine;Department of Radiology, The First Affiliated Hospital of China Medical University

2014 Rui Li Psychiatry Research: Neuroimaging Institute of Psychology,Chinese Academy of Sciences
2014 Wenbin Guo PLoS one Mental Health Center, the First Affiliated Hospital, Guangxi Medical University
2014 Wenbin Guo Progress in Neuro-Psychopharmacology & Biological PsychiatryMental Health Center, the First Affiliated Hospital, Guangxi Medical University
2014 Yun Gong; Lili Hao Shanghai Archives of Psychiatry Shanghai Mental Health Center, Shanghai Jiao Tong University School of Medicine

2014 Longlong Cao Psychiatry and Clinical Neurosciences Mental Health Institute of The Second Xiangya Hospital, Hunan Province Technology Institute of Psychiatry, Key Laboratory of Psychiatry and Mental Health of Hunan Province
2013 Shuixia Guo Brain and Behavior Department of Computer Science, University of Warwick,Coventry, U.K.
2013 van To, M.J.; Li M. Psychological Medicine Department of Psychiatry and Leibniz Institute for Neurobiology, Otto von  Guericke University, Magdeburg,Germany

2013 Tao H; Guo S ; Ge T; Kendrick, K. M. Molecular Psychiatry Centre for Computational Systems Biology, Fudan University;Department of Computer Science, Warwick University, Coventry, U.K.;Institute of Mental Health, Second Xiangya Hospital, Central South University Second Xiangya Hospital, Central South University 
2013 Li Wang PLoS one Institute of Mental Health, Peking University;The Key Laboratory for Mental Health, Ministry of Health
2013 Zhenling Ma; Rui Li PLoS one Institute of Psychology,Chinese Academy of Sciences
2013 Minjie Liang PLoS one Medical Imaging Center, First Affiliated Hospital of Jinan University, Guangzhou, Guangdong

2013 Mitzy Kennis F1000Research Research Centre-Military Mental Healthcare, Ministry of Defence, Netherlands;Brain Center Rudolph Magnus, University Medical Center Utrecht, Netherlands
2013 Bin Jing; Chunhong LiuBrain research School of Biomedical Engineering,Capital Medical University;Department of Radiology,Beijing Anding Hospital,Capital Medical University;Beijing Key Laboratory of Brain Major Disorders–State Key Lab Incubation Base,Capital Medical University
2013 Wenbin Guo Journal of Affective Disorders Mental Health Center, the First Affiliated Hospital, Guangxi Medical University
2013 Wenbin Guo; Feng Liu; Zhimin XuePLoS one Mental Health Institute of the Second Xiangya Hospital, Key Laboratory of Psychiatry and Mental Health of Hunan Province, Central South University;Mood and Anxiety Clinic in the Mood Disorders Program of the Department of Psychiatry at Case Western Reserve University School of Medicine/University Hospitals Case Medical Center;The

2013 Wenbin Guo Progress in Neuro-Psychopharmacology & Biological PsychiatryMental Health Center, the First Affiliated Hospital, Guangxi Medical University
2013 Kristina M. Deligiannidis;Anthony J. RothschildJournal of Psychiatry Research Center for Psychopharmacologic Research & Treatment, University of Massachusetts Medical School and UMass Memorial Health Care
2013 Jun Chen American journal of medical genetics:neuropsychiatric geneticsNational Laboratory of Medical Molecular Biology, Institute of Basic Medical Sciences, Chinese Academy of Medical Sciences, Peking Union Medical College, Tsinghua University

2012 Chaoqiong Ma PLoS one Key Laboratory for NeuroInformation of Ministry of Education, School of Life Science and Technology, University of Electronic Science and Technology of China;Mental Health Institute, The Second Xiangya Hospital, Central South University
2012 Jindong Chen,Feng Liu, Guanglei XunJournal of Affective Disorders Mental Health Center,the First Affiliated Hospital,Guangxi Medical University;Mental Health Institute,the Second Xiangya Hospital, Central South University 
2012 Zufu Zhu Brain research Department of Neurology,The Affiliated Jiangyin Hospital,Medical College of Southeast University
2012 Li Wang PLoS one Institute of Mental Health, Peking University;The Key Laboratory for Mental Health, Ministry of Health

2012 Milan Scheidegger PLoS one Institute for Biomedical Engineering, University and ETH Zurich, Zurich, Switzerland;Clinical Affective Neuroimaging Laboratory (CANLAB), Center for Behavioral and Brain Sciences,  Magdeburg, Germany
2012 Daihui Peng Chinese Medical Journal Division of Mood Disorder,Shanghai Mental Health Center, Shanghai Jiao Tong University School of Medicine;Huashan Hospital, Medical School of College, Fudan University
2012 Anton Lord PLoS one Division of Mental Health Research, Queensland Institute of Medical Research, Brisbane, Queensland, Australia;University of Queensland, Queensland, Australia

2012 ChunHong Liu PLoS one College of Information Science and Technology, Beijing Normal University;Beijing Key Lab of Mental Disorders, Beijing Anding Hospital, Capital Medical University
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REST-meta-MDD Conference

赵靖平中南大学湘雅二医院

谢光荣中南大学湘雅二医院

刘哲宁中南大学湘雅二医院

王传跃安定医院

陈纬浙江大学邵逸夫医院

司天梅北京大学第六医院

蒙华庆重庆医科大学

臧玉峰杭州师范大学

傅小兰中科院心理所

刘勋中科院心理所

……

REST-meta-MDD
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北京大学第六医院、北京安定医院、中南大学湘雅二
医院、四川大学华西医院、东南大学附属中大医院、
浙江大学医学院附属第一医院与附属邵逸夫医院、南
京脑科医院、苏州广济医院、暨南大学附属第一医院、
中国医学科学研究院、上海精神卫生中心、无锡市精
神卫生中心、中国医学科学院、中国医科大学、重庆
医科大学、安徽医科大学、山西医科大学、昆明医学
院、西安交通大学、西南大学、复旦大学、杭州师范

大学……

Accumulated R-fMRI Maps of 

1300 MDD data and 1128

healthy controls

The biggest in the world
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Further Help

http://rfmri.org/Course

http://rfmri.org/wiki

The R-fMRI Journal Club

Official Account: RFMRILab
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数据分析与深度培训

http://deepbrain.com

WeChat Official Account: RFMRILab

The R-fMRI Lab
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