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In their letter to the editor, Vita and De Peri question whether new meta-analyses and mega-

analyses of magnetic resonance imaging (MRI) findings in schizophrenia increase our 

knowledge about the nature of the disease process. In general, meta-analyses and mega-analyses 

provide objective methods to critically summarize a body of evidence regarding a particular 

question. As there had been no coordinated meta-analysis of cortical thickness and surface area 

abnormalities in schizophrenia, it is our view that this new, collaboratively conducted meta-

analysis (1) contributes to our knowledge on this question and offers information on the cross-

site consistency of observed disease effects. Regional effects on cortical thickness and surface 

https://paperpile.com/c/KTPQsX/AXnRF


area can be difficult to summarize based on the traditional, literature-based, meta-analysis 

method, given the heterogeneity of analysis methods used in individual studies. 

The Enhancing Neuro Imaging Genetics through Meta Analysis (ENIGMA) approach of 

collaboratively conducting meta-analyses -in contrast to the traditional literature-based meta-

analysis- offers additional benefits. First, ENIGMA’s publicly available methods lend 

themselves well to independent replication of imaging findings (2, 3), which is crucial given the 

‘crisis of replication’ in neuroscience (4–6). Second, use of the same quality assurance, image 

processing, and statistical analysis methods across samples within and across ENIGMA working 

groups, minimizes method-related heterogeneity and offers the potential for straightforward 

cross-disorder comparisons (7–11). Third, use of similar meta-analytic methods across 

worldwide samples has generated imaging and genetics findings with sample sizes beyond the 

scope of any individual laboratory or consortium studying a single disorder (12–15).  

Vita and De Peri repeat one of the study weaknesses already listed in the discussion, namely that 

possible group differences in lateralization were not examined. This question is under 

investigation by the ENIGMA Laterality Working Group, which is currently examining healthy 

and disordered brain laterality (16, 17). ENIGMA coordinates publication efforts across working 

groups in order to avoid overlap. Moreover, numerous ENIGMA studies make important 

contributions showing between-disorder brain differences without addressing laterality. 

Vita and De Peri also mention that the meta-analysis does not address possible differential 

longitudinal trajectories between individuals with schizophrenia and healthy volunteers, which is 

also correct as this cross-sectional meta-analysis did not aim to examine longitudinal trajectories. 

There are ongoing efforts by the ENIGMA Plasticity Working Group to study genetic influences 

on individual differences in longitudinal brain changes (18). We agree that further investigation 

of questions regarding longitudinal trajectories of brain changes across the lifespan, especially 

prior to illness onset, e.g., in adolescents at clinical high risk for psychosis, as well as after a first 

psychotic episode, will provide valuable information with regard to schizophrenia pathogenesis 

and several such analyses are planned or already ongoing. 

Vita and De Peri further state that the meta-analysis does not add relevant information about the 

effects of antipsychotic medication on brain morphology but qualify that the reported findings 

seem compatible with findings from longitudinal MRI studies that suggest different effects of 

first versus second-generation antipsychotic treatments on cortical gray matter changes. We point 

out that prior meta-analyses did not dissociate effects of antipsychotic treatments on cortical 

surface area versus cortical thickness, whose product constitutes gray matter volume, and that the 

consistency of findings is important in the light of reports on non-replication in neuroscience. 

The comment that “the supposed huge statistical power of mega-analyses of MRI findings in 

schizophrenia may be undermined by the large variation of data obtained by different centers in 

disparate conditions” is incorrect. First, Van Erp et al. (2018) is a meta-analysis and not a mega-

analysis, which like any other meta-analysis, summarizes within-sample effects. In fact, joint 

meta-analyses tend to reduce method-related variation when compared to literature-based meta-
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analyses because similar analysis methods are applied across samples. Second, multiple imaging 

genetics meta-analyses replicate common genetic variants associated with measures of brain 

structure and find a greater number of common variants associated with these measures when 

additional independent samples are added (19–21). These findings suggest increased power as 

brain imaging data from independent samples are added. Finally, the suggestion that mega-

analyses of MRI data are undermined by between site variation is not borne out by the facts. 

Research from a decade ago showed the feasibility and the additional power gained by pooling 

legacy structural imaging data (22). More recent studies show that meta-analyses and mega-

analyses of structural imaging data, whether from prospective multi-scanner or independent 

samples, yield significant and very similar findings (23–25). Each analysis method has strengths, 

weaknesses, and pitfalls. Hence researchers must consider whether to conduct a meta-analysis, a 

mega-analysis, or both, to answer a particular question. The suggestion that meta-analyses and 

mega-analyses are not hypothesis-driven approaches is also incorrect. All of the published 

ENIGMA Schizophrenia Working Group meta-analyses to date list their hypotheses at the end of 

their introductions (1, 2, 26–28). Of note, nowhere in the manuscript do we state that “meta-

analyses provide better evidence than large, well designed, hypothesis-driven, high-quality 

individual trials”. On the contrary, all findings from meta-analyses depend on the quality of the 

studies on which they are based. Even so, meta-analyses can offer additional safeguards against 

false positive findings generated by individual studies with small or highly heterogeneous 

samples by taking into account each sample’s error terms. We do agree that missing data for 

known or supposed significant moderators can be an issue. However, this is a criticism of all 

analyses of scientific data, rather than of our study specifically. 

Finally, we respectfully disagree with the statement by Vita and De Peri “that the time has come 

for applying really new approaches to the study of the nature of the disease process underlying 

schizophrenia, rather than promoting redundant research on mega-databases which may even 

dilute or confuse established knowledge”. We believe there is value both in the relatively new 

approach of large-scale collaborative research on costly, already collected data, as well as 

applying other innovative approaches and experimentation in adequately powered samples. We 

believe that most scientists who contribute to ENIGMA or other consortia as well as the funding 

agencies who promote large-scale data sharing and analysis recognize that both approaches make 

valuable contributions to the field. 

 

COLLABORATORS 

 

Members of the Karolinska Schizophrenia Project (KaSP): Lars Farde1, Lena Flyckt1, 

Göran Engberg2, Sophie Erhardt2, Helena Fatouros-Bergman1, Simon Cervenka1, Lilly 

Schwieler2, Fredrik Piehl3, Ingrid Agartz1,4,5, Karin Collste1, Pauliina Victorsson1, Anna 

https://paperpile.com/c/KTPQsX/vv7dP+26IbD+shpCl
https://paperpile.com/c/KTPQsX/PJFVj
https://paperpile.com/c/KTPQsX/7hHQy+3zB0O+w21t
https://paperpile.com/c/KTPQsX/aGchf+AXnRF+nTp4T+a7RAn+xNVMR


Malmqvist2, Mikael Hedberg2, Funda Orhan2 

1Centre for Psychiatry Research, Department of Clinical Neuroscience, Karolinska 

Institutet, & Stockholm County Council, Stockholm, Sweden; 2Department of Physiology 

and Pharmacology, Karolinska Institutet, Stockholm, Sweden; 3Neuroimmunology Unit, 

Department of Clinical Neuroscience, Karolinska Institutet, Stockholm, Sweden; 

4NORMENT, KG Jebsen Centre for Psychosis Research, Division of Mental Health and 

Addiction, University of Oslo, Oslo, Norway; 5Department of Psychiatry Research, 

Diakonhjemmet Hospital, Oslo, Norway. 

 

ACKNOWLEDGMENTS AND DISCLOSURES 

The ENIGMA project is in part supported by the National Institute of Biomedical Imaging 

and Bioengineering of the National Institutes of Health (Grant No. U54EB020403). The 

content is solely the responsibility of the authors and does not necessarily represent the 

official views of the National Institutes of Health. All authors contributed edits and 

approved the contents of the manuscript. TGMvE has had a research contract with Otsuka 

Pharmaceutical. AP has served as a consultant for Boehringer Ingelheim. The remaining 

authors report no biomedical financial interests or potential conflicts of interest. 

  

REFERENCES 

 

1. van Erp TGM, Walton E, Hibar DP, Schmaal L, Jiang W, Glahn DC, et al. (2018): Cortical 

Brain Abnormalities in 4474 Individuals With Schizophrenia and 5098 Control Subjects via 

the Enhancing Neuro Imaging Genetics through Meta Analysis (ENIGMA) Consortium. 

Biol Psychiatry. . doi: 10.1016/j.biopsych.2018.04.023. 

http://paperpile.com/b/KTPQsX/AXnRF
http://paperpile.com/b/KTPQsX/AXnRF
http://paperpile.com/b/KTPQsX/AXnRF
http://paperpile.com/b/KTPQsX/AXnRF
http://paperpile.com/b/KTPQsX/AXnRF
http://paperpile.com/b/KTPQsX/AXnRF
http://paperpile.com/b/KTPQsX/AXnRF
http://paperpile.com/b/KTPQsX/AXnRF
http://dx.doi.org/10.1016/j.biopsych.2018.04.023
http://dx.doi.org/10.1016/j.biopsych.2018.04.023


2. van Erp TGM, Hibar DP, Rasmussen JM, Glahn DC, Pearlson GD, Andreassen OA, et al. 

(2016): Subcortical brain volume abnormalities in 2028 individuals with schizophrenia and 

2540 healthy controls via the ENIGMA consortium. Mol Psychiatry. 21: 585. 

3. Okada N, Fukunaga M, Yamashita F, Koshiyama D, Yamamori H, Ohi K, et al. (2016): 

Abnormal asymmetries in subcortical brain volume in schizophrenia. Mol Psychiatry. 21: 

1460–1466. 

4. Button KS, Ioannidis JPA, Mokrysz C, Nosek BA, Flint J, Robinson ESJ, Munafò MR (2013): 

Power failure: why small sample size undermines the reliability of neuroscience. Nat Rev 

Neurosci. 14: 365–376. 

5. Ioannidis JPA (2017): Acknowledging and Overcoming Nonreproducibility in Basic and 

Preclinical Research. JAMA. 317: 1019–1020. 

6. Dumas-Mallet E, Button KS, Boraud T, Gonon F, Munafò MR (2017): Low statistical power 

in biomedical science: a review of three human research domains. R Soc Open Sci. 4: 

160254. 

7. Hibar DP, Westlye LT, van Erp TGM, Rasmussen J, Leonardo CD, Faskowitz J, et al. (2016): 

Subcortical volumetric abnormalities in bipolar disorder. Mol Psychiatry. 21: 1710–1716. 

8. Schmaal L, Veltman DJ, van Erp TGM, Sämann PG, Frodl T, Jahanshad N, et al. (2016): 

Subcortical brain alterations in major depressive disorder: findings from the ENIGMA 

Major Depressive Disorder working group. Mol Psychiatry. 21: 806–812. 

9. Hibar DP, Westlye LT, Doan NT, Jahanshad N, Cheung JW, Ching CRK, et al. (2018): 

Cortical abnormalities in bipolar disorder: an MRI analysis of 6503 individuals from the 

ENIGMA Bipolar Disorder Working Group. Mol Psychiatry. 23: 932–942. 

10. Schmaal L, Hibar DP, Sämann PG, Hall GB, Baune BT, Jahanshad N, et al. (2017): Cortical 

http://paperpile.com/b/KTPQsX/aGchf
http://paperpile.com/b/KTPQsX/aGchf
http://paperpile.com/b/KTPQsX/aGchf
http://paperpile.com/b/KTPQsX/aGchf
http://paperpile.com/b/KTPQsX/aGchf
http://paperpile.com/b/KTPQsX/aGchf
http://paperpile.com/b/KTPQsX/aGchf
http://paperpile.com/b/KTPQsX/aREas
http://paperpile.com/b/KTPQsX/aREas
http://paperpile.com/b/KTPQsX/aREas
http://paperpile.com/b/KTPQsX/aREas
http://paperpile.com/b/KTPQsX/aREas
http://paperpile.com/b/KTPQsX/aREas
http://paperpile.com/b/KTPQsX/aREas
http://paperpile.com/b/KTPQsX/V2X6n
http://paperpile.com/b/KTPQsX/V2X6n
http://paperpile.com/b/KTPQsX/V2X6n
http://paperpile.com/b/KTPQsX/V2X6n
http://paperpile.com/b/KTPQsX/V2X6n
http://paperpile.com/b/KTPQsX/jca8b
http://paperpile.com/b/KTPQsX/jca8b
http://paperpile.com/b/KTPQsX/jca8b
http://paperpile.com/b/KTPQsX/jca8b
http://paperpile.com/b/KTPQsX/VY3ph
http://paperpile.com/b/KTPQsX/VY3ph
http://paperpile.com/b/KTPQsX/VY3ph
http://paperpile.com/b/KTPQsX/VY3ph
http://paperpile.com/b/KTPQsX/VY3ph
http://paperpile.com/b/KTPQsX/VY6rp
http://paperpile.com/b/KTPQsX/VY6rp
http://paperpile.com/b/KTPQsX/VY6rp
http://paperpile.com/b/KTPQsX/VY6rp
http://paperpile.com/b/KTPQsX/VY6rp
http://paperpile.com/b/KTPQsX/VY6rp
http://paperpile.com/b/KTPQsX/brHZR
http://paperpile.com/b/KTPQsX/brHZR
http://paperpile.com/b/KTPQsX/brHZR
http://paperpile.com/b/KTPQsX/brHZR
http://paperpile.com/b/KTPQsX/brHZR
http://paperpile.com/b/KTPQsX/brHZR
http://paperpile.com/b/KTPQsX/brHZR
http://paperpile.com/b/KTPQsX/AuavY
http://paperpile.com/b/KTPQsX/AuavY
http://paperpile.com/b/KTPQsX/AuavY
http://paperpile.com/b/KTPQsX/AuavY
http://paperpile.com/b/KTPQsX/AuavY
http://paperpile.com/b/KTPQsX/AuavY
http://paperpile.com/b/KTPQsX/AuavY
http://paperpile.com/b/KTPQsX/nifZc
http://paperpile.com/b/KTPQsX/nifZc
http://paperpile.com/b/KTPQsX/nifZc


abnormalities in adults and adolescents with major depression based on brain scans from 20 

cohorts worldwide in the ENIGMA Major Depressive Disorder Working Group. Mol 

Psychiatry. 22: 900–909. 

11. Sun D, Ching CRK, Lin A, Forsyth JK, Kushan L, Vajdi A, et al. (2018): Large-scale 

mapping of cortical alterations in 22q11.2 deletion syndrome: Convergence with idiopathic 

psychosis and effects of deletion size. Mol Psychiatry. . doi: 10.1038/s41380-018-0078-5. 

12. Stein JL, Medland SE, Vasquez AA, Hibar DP, Senstad RE, Winkler AM, et al. (2012): 

Identification of common variants associated with human hippocampal and intracranial 

volumes. Nat Genet. 44: 552–561. 

13. Bis JC, DeCarli C, Smith AV, van der Lijn F, Crivello F, Fornage M, et al. (2012): Common 

variants at 12q14 and 12q24 are associated with hippocampal volume. Nat Genet. 44: 545–

551. 

14. Hibar DP, Stein JL, Renteria ME, Arias-Vasquez A, Desrivières S, Jahanshad N, et al. 

(2015): Common genetic variants influence human subcortical brain structures. Nature. 

520: 224–229. 

15. Grasby KL, Jahanshad N, Painter JN, Bralten J, Hibar DP, Lind PA, et al. (2018): The 

genetic architecture of the human cerebral cortex. BioRxiv. . doi: 10.1101/399402. 

16. Guadalupe T, Mathias SR, vanErp TGM, Whelan CD, Zwiers MP, Abe Y, et al. (2017): 

Human subcortical brain asymmetries in 15,847 people worldwide reveal effects of age and 

sex. Brain Imaging Behav. 11: 1497–1514. 

17. Kong X-Z, Mathias SR, Guadalupe T, ENIGMA Laterality Working Group, Glahn DC, 

Franke B, et al. (2018): Mapping cortical brain asymmetry in 17,141 healthy individuals 

worldwide via the ENIGMA Consortium. Proc Natl Acad Sci U S A. 115: E5154–E5163. 

http://paperpile.com/b/KTPQsX/nifZc
http://paperpile.com/b/KTPQsX/nifZc
http://paperpile.com/b/KTPQsX/nifZc
http://paperpile.com/b/KTPQsX/nifZc
http://paperpile.com/b/KTPQsX/nifZc
http://paperpile.com/b/KTPQsX/AHmLC
http://paperpile.com/b/KTPQsX/AHmLC
http://paperpile.com/b/KTPQsX/AHmLC
http://paperpile.com/b/KTPQsX/AHmLC
http://paperpile.com/b/KTPQsX/AHmLC
http://paperpile.com/b/KTPQsX/AHmLC
http://paperpile.com/b/KTPQsX/AHmLC
http://paperpile.com/b/KTPQsX/AHmLC
http://paperpile.com/b/KTPQsX/AHmLC
http://paperpile.com/b/KTPQsX/y4u5
http://paperpile.com/b/KTPQsX/y4u5
http://paperpile.com/b/KTPQsX/y4u5
http://paperpile.com/b/KTPQsX/y4u5
http://paperpile.com/b/KTPQsX/y4u5
http://paperpile.com/b/KTPQsX/y4u5
http://paperpile.com/b/KTPQsX/y4u5
http://paperpile.com/b/KTPQsX/hjS8
http://paperpile.com/b/KTPQsX/hjS8
http://paperpile.com/b/KTPQsX/hjS8
http://paperpile.com/b/KTPQsX/hjS8
http://paperpile.com/b/KTPQsX/hjS8
http://paperpile.com/b/KTPQsX/hjS8
http://paperpile.com/b/KTPQsX/hjS8
http://paperpile.com/b/KTPQsX/Dr8P
http://paperpile.com/b/KTPQsX/Dr8P
http://paperpile.com/b/KTPQsX/Dr8P
http://paperpile.com/b/KTPQsX/Dr8P
http://paperpile.com/b/KTPQsX/Dr8P
http://paperpile.com/b/KTPQsX/Dr8P
http://paperpile.com/b/KTPQsX/Dr8P
http://paperpile.com/b/KTPQsX/hPaz
http://paperpile.com/b/KTPQsX/hPaz
http://paperpile.com/b/KTPQsX/hPaz
http://paperpile.com/b/KTPQsX/hPaz
http://paperpile.com/b/KTPQsX/hPaz
http://paperpile.com/b/KTPQsX/hPaz
http://dx.doi.org/10.1101/399402
http://dx.doi.org/10.1101/399402
http://paperpile.com/b/KTPQsX/Yh9v9
http://paperpile.com/b/KTPQsX/Yh9v9
http://paperpile.com/b/KTPQsX/Yh9v9
http://paperpile.com/b/KTPQsX/Yh9v9
http://paperpile.com/b/KTPQsX/Yh9v9
http://paperpile.com/b/KTPQsX/Yh9v9
http://paperpile.com/b/KTPQsX/Yh9v9
http://paperpile.com/b/KTPQsX/IdfcA
http://paperpile.com/b/KTPQsX/IdfcA
http://paperpile.com/b/KTPQsX/IdfcA
http://paperpile.com/b/KTPQsX/IdfcA
http://paperpile.com/b/KTPQsX/IdfcA
http://paperpile.com/b/KTPQsX/IdfcA
http://paperpile.com/b/KTPQsX/IdfcA


18. Brouwer RM, Panizzon MS, Glahn DC, Hibar DP, Hua X, Jahanshad N, et al. (2017): 

Genetic influences on individual differences in longitudinal changes in global and 

subcortical brain volumes: Results of the ENIGMA plasticity working group. Hum Brain 

Mapp. 38: 4444–4458. 

19. Stein JL, Medland SE, Vasquez AA, Hibar DP, Senstad RE, Winkler AM, et al. (2012): 

Identification of common variants associated with human hippocampal and intracranial 

volumes. Nat Genet. 44: 552–561. 

20. Bis JC, DeCarli C, Smith AV, van der Lijn F, Crivello F, Fornage M, et al. (2012): Common 

variants at 12q14 and 12q24 are associated with hippocampal volume. Nat Genet. 44: 545–

551. 

21. Hibar DP, Stein JL, Renteria ME, Arias-Vasquez A, Desrivières S, Jahanshad N, et al. 

(2015): Common genetic variants influence human subcortical brain structures. Nature. 

520: 224–229. 

22. Fennema-Notestine C, Gamst AC, Quinn BT, Pacheco J, Jernigan TL, Thal L, et al. (2007): 

Feasibility of multi-site clinical structural neuroimaging studies of aging using legacy data. 

Neuroinformatics. 5: 235–245. 

23. Boedhoe PSW, Schmaal L, Abe Y, Ameis SH, Arnold PD, Batistuzzo MC, et al. (2017): 

Distinct Subcortical Volume Alterations in Pediatric and Adult OCD: A Worldwide Meta- 

and Mega-Analysis. Am J Psychiatry. 174: 60–69. 

24. van Erp TGM, Greve DN, Rasmussen J, Turner J, Calhoun VD, Young S, et al. (2014): A 

multi-scanner study of subcortical brain volume abnormalities in schizophrenia. Psychiatry 

Res. 222: 10–16. 

25. Segall JM, Turner JA, van Erp TGM, White T, Bockholt HJ, Gollub RL, et al. (2009): 

http://paperpile.com/b/KTPQsX/1oxSm
http://paperpile.com/b/KTPQsX/1oxSm
http://paperpile.com/b/KTPQsX/1oxSm
http://paperpile.com/b/KTPQsX/1oxSm
http://paperpile.com/b/KTPQsX/1oxSm
http://paperpile.com/b/KTPQsX/1oxSm
http://paperpile.com/b/KTPQsX/1oxSm
http://paperpile.com/b/KTPQsX/1oxSm
http://paperpile.com/b/KTPQsX/vv7dP
http://paperpile.com/b/KTPQsX/vv7dP
http://paperpile.com/b/KTPQsX/vv7dP
http://paperpile.com/b/KTPQsX/vv7dP
http://paperpile.com/b/KTPQsX/vv7dP
http://paperpile.com/b/KTPQsX/vv7dP
http://paperpile.com/b/KTPQsX/vv7dP
http://paperpile.com/b/KTPQsX/26IbD
http://paperpile.com/b/KTPQsX/26IbD
http://paperpile.com/b/KTPQsX/26IbD
http://paperpile.com/b/KTPQsX/26IbD
http://paperpile.com/b/KTPQsX/26IbD
http://paperpile.com/b/KTPQsX/26IbD
http://paperpile.com/b/KTPQsX/26IbD
http://paperpile.com/b/KTPQsX/shpCl
http://paperpile.com/b/KTPQsX/shpCl
http://paperpile.com/b/KTPQsX/shpCl
http://paperpile.com/b/KTPQsX/shpCl
http://paperpile.com/b/KTPQsX/shpCl
http://paperpile.com/b/KTPQsX/shpCl
http://paperpile.com/b/KTPQsX/shpCl
http://paperpile.com/b/KTPQsX/PJFVj
http://paperpile.com/b/KTPQsX/PJFVj
http://paperpile.com/b/KTPQsX/PJFVj
http://paperpile.com/b/KTPQsX/PJFVj
http://paperpile.com/b/KTPQsX/PJFVj
http://paperpile.com/b/KTPQsX/PJFVj
http://paperpile.com/b/KTPQsX/7hHQy
http://paperpile.com/b/KTPQsX/7hHQy
http://paperpile.com/b/KTPQsX/7hHQy
http://paperpile.com/b/KTPQsX/7hHQy
http://paperpile.com/b/KTPQsX/7hHQy
http://paperpile.com/b/KTPQsX/7hHQy
http://paperpile.com/b/KTPQsX/7hHQy
http://paperpile.com/b/KTPQsX/3zB0O
http://paperpile.com/b/KTPQsX/3zB0O
http://paperpile.com/b/KTPQsX/3zB0O
http://paperpile.com/b/KTPQsX/3zB0O
http://paperpile.com/b/KTPQsX/3zB0O
http://paperpile.com/b/KTPQsX/3zB0O
http://paperpile.com/b/KTPQsX/3zB0O
http://paperpile.com/b/KTPQsX/w21t
http://paperpile.com/b/KTPQsX/w21t
http://paperpile.com/b/KTPQsX/w21t


Voxel-based morphometric multisite collaborative study on schizophrenia. Schizophr Bull. 

35: 82–95. 

26. Kelly S, Jahanshad N, Zalesky A, Kochunov P, Agartz I, Alloza C, et al. (2018): Widespread 

white matter microstructural differences in schizophrenia across 4322 individuals: results 

from the ENIGMA Schizophrenia DTI Working Group. Mol Psychiatry. 23: 1261–1269. 

27. Walton E, Hibar DP, van Erp TGM, Potkin SG, Roiz-Santiañez R, Crespo-Facorro B, et al. 

(2017): Positive symptoms associate with cortical thinning in the superior temporal gyrus 

via the ENIGMA Schizophrenia consortium. Acta Psychiatr Scand. 135: 439–447. 

28. Walton E, Hibar DP, van Erp TGM, Potkin SG, Roiz-Santiañez R, Crespo-Facorro B, et al. 

(2018): Prefrontal cortical thinning links to negative symptoms in schizophrenia via the 

ENIGMA consortium. Psychol Med. 48: 82–94. 

 

http://paperpile.com/b/KTPQsX/w21t
http://paperpile.com/b/KTPQsX/w21t
http://paperpile.com/b/KTPQsX/w21t
http://paperpile.com/b/KTPQsX/w21t
http://paperpile.com/b/KTPQsX/nTp4T
http://paperpile.com/b/KTPQsX/nTp4T
http://paperpile.com/b/KTPQsX/nTp4T
http://paperpile.com/b/KTPQsX/nTp4T
http://paperpile.com/b/KTPQsX/nTp4T
http://paperpile.com/b/KTPQsX/nTp4T
http://paperpile.com/b/KTPQsX/nTp4T
http://paperpile.com/b/KTPQsX/a7RAn
http://paperpile.com/b/KTPQsX/a7RAn
http://paperpile.com/b/KTPQsX/a7RAn
http://paperpile.com/b/KTPQsX/a7RAn
http://paperpile.com/b/KTPQsX/a7RAn
http://paperpile.com/b/KTPQsX/a7RAn
http://paperpile.com/b/KTPQsX/a7RAn
http://paperpile.com/b/KTPQsX/xNVMR
http://paperpile.com/b/KTPQsX/xNVMR
http://paperpile.com/b/KTPQsX/xNVMR
http://paperpile.com/b/KTPQsX/xNVMR
http://paperpile.com/b/KTPQsX/xNVMR
http://paperpile.com/b/KTPQsX/xNVMR
http://paperpile.com/b/KTPQsX/xNVMR

