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Global Health Crisis: MDD
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 Over 300 million MDD patients 

worldwide

 Most common disorder

 Most heavily burdened disorder

 Potential suicide risk

Frankish, et al., 2018. Lancet. GBD, 2017. Lancet. Whiteford et al., 2013. Lancet. WHO

Famous Physicist committed 

suicide after suffering MDD 

Diagnose of MDD

3Oquendo et al., 2014. Depress Anxiety

The current diagnostic criteria for MDD are mainly 

based on symptoms, calling for objective biomarkers

Biomarkers of MDD

Proinflammatory cytokine? HPA axis?

Cortisol?

MDD

BDNF?

Functional MRI? Structural MRI?

A Case
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A famous journalist: Jin Zhang

First visit: 

MDD
Medicine A: 

suicidal ideation

Switch to 

Medicine B: 

turn to mania

Diagnosed as 

bipolar disorder

Switch to 

Medicine C: 

recovery

Diagnose and 

treatment guided 

by brain imaing?

fMRI Studies on MDD
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Button et al., 2013. Nat Rev Neurosci Poldrack et al., 2017. Nat Rev Neurosci

 Small sample size and restricted power

 Flexibility in data analysis and inconsistent findings

 Inappropriate statistical thresholding leads to high 

false positive rates

Not a suitable biomarker for MDD now!
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Sample Size

Sample size matters

Between-subject designed study 

cannot get reliable results if its 

sample size is less than 80

Chen, Lu, Yan*, 2018. Human Brain Mapping

Roadmap for Applying fMRI in MDD
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Big data of MDD brain 

imaging + deep learning

Neuroimaging 

biomarkers for MDD

Neural 

underpinnings 

of MDD

Computational 

sharing 

platform

Head 

Motion
Standar

dization

Multiple 

comparison 

correction

Validating fMRI methodology

Prior Work

Ongoing Work

Methodological Issues: Head Motion
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Power et al, 2012. Neuroimage

Van Dijk et al, 2012. Neuroimage

Head motion is a critical factor in R-fMRI data processing. 

Need an effective motion correction strategy!

Methodological Issues: Head Motion

Yan et al., 2013a. Neuroimage

Proposed an effective head 

motion correction strategy

 Individual-level correction 

with the Friston-24 model

 Group-level correction with 

head motion covariate

 Cited: 705 times

 ESI Top 0.1% highly cited paper
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Methodological Issues: Standardization
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Yan et al., 2013b. Neuroimage

Biswal et al., 2010, PNAS

Methodological Issues: Standardization
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Proposed an effective 

standardization strategy

Mean regression + SD division 

The Impact of Standardization Procedures 

on Confound Variables: Site Effects

Yan et al., 2013b. Neuroimage

The Impact of Standardization Procedures 

on Variables of Interest: Age Effects 

 Cited: 216 times

 ESI Top 1% highly cited paper
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Eklund et al., 2016. PNAS

Reproducibility and Multiple Comparison Correction
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Provided guideline for how to 

perform multiple comparison 

correction for resting-state fMRI, 

to best balance family-wise 

error rate and reproducibility, 

i.e., permutation test with TFCE

Chen, Lu, Yan*, 2018. Human Brain Mapping

Ranked ESI Top 1% of highly cited 

papers

Reproducibility and Multiple Comparison Correction

Traditional fMRI Preprocessing Toolbox
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FreeSurfer

• Numerous steps and 

configurations

• High learning curve

• Big data era of 

neuroimaging calls for 

new pipelines

Computational sharing platform for fMRI
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Yan et al., 2016. Neuroinformatics

Corresponding author

 Incorporating DPARSF

Prior work, cited for 1715 times

 Adapting methodological updates

head motion (cited for 705 times)

Standardization (cited for 216 times)

Multiple comparison correction

 Standardized preprocessing pipeline

 Statistical toolbox

 Platform for data sharing

Peer Evaluation
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Seiji Ogawa

Inventor of fMRI BOLD

Cited by 336 times, ESI Top 1‰ top cited paper and hot paper

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、上海精神卫生中心、
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、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……

25 MDD research 

groups over China

REST-meta-MDD consortium contains 

neuroimaging data of 1,300 depressed 

patients and 1,128 normal controls from 

25 research groups in China, forming the 

word’s largest MDD R-fMRI dataset

Started a consortium for big data sharing on 

MDD. Connected by the preprocessing pipeline, 

DPARSF, cited for over 1700 times
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The R-fMRI Maps Project

19
Part of the Human Brain Data Sharing Initiative (HBDSI), IPCAS

20Yan et al., 2019, PNAS.

REST-meta-MDD

21Yan et al., 2019, PNAS.

Contradicting findings about DMN FC in MDD

22Yan et al., 2019, PNAS.

Meta-Analysis

23Yan et al., 2019, PNAS.

REST-meta-MDD

Linear Mixed Model:

y ~ 1 + Diagnosis + Age + 

Sex + Education + Motion + 

(1 | Site) + (Diagnosis | Site)

24Yan et al., 2019, PNAS.

By addressing the inconsistency of FC pattern 

in DMN for MDD, we suggest that DMN FC 

remains a prime target for understanding the 

pathophysiology of depression, with particular 

relevance to revealing mechanisms of effective 

treatments 

REST-meta-MDD
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25Yan et al., 2019, PNAS.

REST-meta-MDD

26Yan et al., 2019, PNAS.

REST-meta-MDD

ReHo

REST-meta-MDD

27Yan, et al., 2019. PNAS

REST-meta-MDD
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REST-meta-MDD

29 30

Proposals
1 用静态功能磁共振研究抑郁症小世界属性的异常 浙江大学医学院附属第一医院
2 抑郁症大脑功能连接侧化研究 湘雅二医院
3 严重抑郁症内侧前额皮层局部脑活动与功能连接变化 杭州师范大学；华西医院；浙江大学
4 抑郁症症状亚型的大脑功能异常探讨：基于HAMD的项目分 西南大学心理学部
5 基于静息态影像和深度学习方法的抑郁症预测研究 西南大学心理学部
7 抑郁障碍患者突显网络结构和功能连接的研究 首都医科大学附属北京安定医院
8 抑郁症脑功能生物学亚型的研究-基于多中心静息态脑影像学数据分析 四川大学华西医院

9
Abnormal interhemispheric connectivity in major depressive disorder: an voxel mirrored homotopic 
connectivity analysis of 2428 individuals from REST-meta-MDD working group 上海市精神卫生中心

10 不同性别抑郁症患者静息态脑功能研究 苏州市广济医院
11 抑郁症动态功能网络连接模式研究 中南大学湘雅二医院
12 抑郁症基于脑网络整体功能的静息态功能影像研究 重庆医科大学附属第一医院
14 不同年龄发病抑郁症患者的脑功能影像学研究 昆明医科大学第一附属医院
15 抑郁症自杀相关神经环路 东南大学附属中大医院

16 MDD的脑网络异常机制研究 北京大学第六医院

17 基于图谱的时间序列脑有效连接分析 西安交通大学第一附属医院
18 抑郁症内疚静息态功能网络：基于HAMD的条目 中南大学湘雅二医院

19 情绪调节环路在首发未服药抑郁障碍伴发焦虑的脑影像学机制研究：基于独立样本验证 山西医科大学第一医院
20 基于网络控制的抑郁症脑功能网络特征分析 中国医科大学附属第一医院

21 Integrating graphic measures and deep learning technology to detect MDD at the individual level 四川大学华西医院华西MR研究中心

22
Changes in local brain activity and functional connectivity in major depressive disorder patients with 

insomnia 首都医科大学附属北京安定医院

23 The structural and functional alterations of brain in MDD with gastrointestinal symptoms 山西医科大学第一医院

24
Evolution of Brain Network in Depression: An Age and Illness Duration-associated Cross-sectional 

Study 四川大学华西医院

26
Abnormal resting-state functional connectivity of nucleus accumbens in patients with major depressive 

disorder 湘雅二医院

28
Resting-State Functional Connectivity of the Habenula in Depressive Disorder Patients With and 

Without Suicide-Related Behaviors 重庆医科大学附属第一医院

29 Baseline time variability and co-activation pattern based evaluation of severity in patient with MDD 东南大学附属中大医院

30
Common and different patterns of altered functional activities in drug-naive and treated first-episode 

depressive patients 苏州市广济医院

31
Relationship of brain structure of MDD patients and metabolome expression in classical rodent models 

of MDD 重庆医科大学
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International Collaboration

32

International Collaboration

33

International Collaboration

International Conference on Brain Imaging of Depression

Beijing

July 28~29, 2019

Go to Surface

34

Go to Surface
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Why Surface-based Analysis

- Function has surface-based organization

- Inter-subject registration: anatomy, not intensity

- Smoothing

- Clustering 

- 2D ReHo other than 3D ReHo

36
Based on Freesurfer Course
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Why Surface-based Analysis

37

Why Surface-based Analysis

38Coalson et al., 2018. PNAS

Why Surface-based Analysis

39Coalson et al., 2018. PNAS

Widespread adoption of surface-based approaches has been 

slow: the desire to replicate or compare with existing studies that 

used the traditional volume-based approach; the relative lack of 

“turn-key” tools for running a surface-based analysis; the learning 

curve for adopting surface-based analysis methods; 

unawareness of the problems with traditional volume-based 

analysis; and uncertainty or even skepticism as to how much of a 

difference these methodological choices make.

Further Help

http://rfmri.org/Course

http://rfmri.org/wiki

The R-fMRI Journal Club

Official Account: RFMRILab
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DPABI特训营与DPABISurf加强营
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DPABI计算工作站：一天并行处理18个被试
http://deepbrain.com/DPABICore
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Thanks for your attention!
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