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It is a pleasure to present this 2012 publication report of the Depart-

ment of Epidemiology of the Erasmus Medical Center. 2012 has been 

a very productive year, in no small measure due to the many articles 

reporting genomics studies, in particular of genome-wide associa-

tion studies. These studies are based on the three Erasmus Population 

Cohorts, the Rotterdam Study,  Generation R  and the ERF study, which 

have been highly successful elements of various international consor-

tia. 

In 2012 13 PhD students successfully defended their thesis. They 

worked in cardiovascular epidemiology (Suzette Elias-Smale), in clinical 

epidemiology (Tessa Genders, Nathalie Grootenboer), in genetic epide-

miology (Ayse Demirkan), neuro-epidemiology (Vincent Koppelmans, 

Marielle Poels, Renske Wieberdink), pediatric epidemiology (Edith van 

den Hooven), pharmaco-epidemiology (Eline Rodenburg, Rikje Ruiter) 

and psychiatric epidemiology (Tamara van Batenbrug-Eddes, Fleur 

Velders, Stefan Walter).

It is as always a great pleasure to acknowledge the work of many col-

laborators at Erasmus and elsewhere, and to thank all those involved in 

epidemiological studies at Erasmus for their creativity, dedication and 

hard work.

Albert Hofman,

Chairman 

Preface
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arcOGEN Consortium; arcOGEN Collaborators, Zeggini E, Panoutsopoulou K, 
Southam L, Rayner NW, Day-Williams AG, Lopes MC, Boraska V, Esko T, Evange-
lou E, Hoffman A, Houwing-Duistermaat JJ, Ingvarsson T, Jonsdottir I, Jonnson 
H, Kerkhof HJ, Kloppenburg M, Bos SD, Mangino M, Metrustry S, Slagboom 
PE, Thorleifsson G, Raine EV, Ratnayake M, Ricketts M, Beazley C, Blackburn H, 
Bumpstead S, Elliott KS, Hunt SE, Potter SC, Shin SY, Yadav VK, Zhai G, Sherburn 
K, Dixon K, Arden E,  Aslam N, Battley PK, Carluke I, Doherty S, Gordon A, Joseph 
J, Keen R, Koller NC, Mitchell S, O’Neill F, Paling E, Reed MR, Rivadeneira F, Swift 
D, Walker K, Watkins B, Wheeler M, Birrell F, Ioannidis JP, Meulenbelt I, Metspalu 
A, Rai A, Salter D, Stefansson K, Stykarsdottir U, Uitterlinden AG, van Meurs JB, 
Chapman K, Deloukas P, Ollier WE, Wallis GA, Arden N, Carr A, Doherty M, Mc-
Caskie A, Willkinson JM, Ralston SH, Valdes AM, Spector TD, Loughlin J. Identifi-
cation of new susceptibility loci for osteoarthritis (arcOGEN): a genome-wide 
association study.   
Lancet. 2012 Sep 1;380(9844):815-23. 

Bis JC, DeCarli C, Smith AV, van der Lijn F, Crivello F, Fornage M, Debette S, Shul-
man JM, Schmidt H, Srikanth V, Schuur M, Yu L, Choi SH, Sigurdsson S, Verhaaren 
BF, DeStefano AL, Lambert JC, Jack CR Jr, Struchalin M, Stankovich J, Ibrahim-
Verbaas CA, Fleischman D, Zijdenbos A, den Heijer T, Mazoyer B, Coker LH, 
Enzinger C, Danoy P, Amin N, Arfanakis K, van Buchem MA, de Bruijn RF, Beiser 
A,  Dufouil C, Huang J, Cavalieri M, Thomson R, Niessen WJ, Chibnik LB, Gislason 
GK,  Hofman A, Pikula A, Amouyel P, Freeman KB, Phan TG, Oostra BA, Stein JL, 
Medland  SE, Vasquez AA, Hibar DP, Wright MJ, Franke B, Martin NG, Thompson 
PM; Enhancing  Neuro Imaging Genetics through Meta-Analysis Consortium, 
Nalls MA, Uitterlinden AG, Au R, Elbaz A, Beare RJ, van Swieten JC, Lopez OL, Har-
ris TB, Chouraki V, Breteler MM, De Jager PL, Becker JT, Vernooij MW, Knopman 
D, Fazekas F, Wolf PA,  van der Lugt A, Gudnason V, Longstreth WT Jr, Brown MA, 
Bennett DA, van Duijn CM, Mosley TH, Schmidt R, Tzourio C, Launer LJ, Ikram 
MA, Seshadri S; Cohorts for Heart and Aging Research in Genomic Epidemiology 
Consortium. Common variants at 12q14 and 12q24 are associated with hippo-
campal volume.   
Nat Genet. 2012 Apr 15;44(5):545-51. 

Bradfield JP, Taal HR, Timpson NJ, Scherag A, Lecoeur C, Warrington NM, Hyppo-
nen E, Holst C, Valcarcel B, Thiering E, Salem RM, Schumacher FR, Cousminer DL, 
Sleiman PM, Zhao J, Berkowitz RI, Vimaleswaran KS, Jarick I, Pennell CE, Evans 
DM, St Pourcain B, Berry DJ, Mook-Kanamori DO, Hofman A, Rivadeneira F, Uit-
terlinden AG, van Duijn CM, van der Valk RJ, de Jongste JC, Postma DS, Boomsma 

Highlights
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DI, Gauderman WJ, Hassanein MT, Lindgren CM, Mägi R, Boreham CA, Neville CE, 
Moreno LA, Elliott P, Pouta A, Hartikainen AL, Li M, Raitakari O, Lehtimäki T, Eriks-
son JG, Palotie A, Dallongeville J, Das S, Deloukas P, McMahon G, Ring SM, Kemp 
JP, Buxton JL, Blakemore AI, Bustamante M, Guxens M, Hirschhorn JN, Gillman 
MW, Kreiner-Møller E, Bisgaard H, Gilliland FD, Heinrich J, Wheeler E, Barroso I, 
O’Rahilly S, Meirhaeghe A, Sørensen TI, Power C, Palmer LJ, Hinney A, Widen E, 
Farooqi IS, McCarthy MI, Froguel P, Meyre D, Hebebrand J, Jarvelin MR, Jaddoe 
VW, Smith GD, Hakonarson H, Grant SF; Early Growth Genetics Consortium. A 
genome-wide association meta-analysis identifies new childhood obesity loci.  
Nat Genet. 2012 May;44(5):526-31. 

Castaño Betancourt MC, Cailotto F, Kerkhof HJ, Cornelis FM, Doherty SA, Hart 
DJ, Hofman A, Luyten FP, Maciewicz RA, Mangino M, Metrustry S, Muir K, Peters 
MJ, Rivadeneira F, Wheeler M, Zhang W, Arden N, Spector TD, Uitterlinden AG, 
Doherty  M, Lories RJ, Valdes AM, van Meurs JB. Genome-wide association and 
functional studies identify the DOT1L gene to be involved in cartilage thickness 
and hip osteoarthritis.   
Proc Natl Acad Sci U S A. 2012 May 22;109(21):8218-23. 

Chowdhury R, Stevens S, Gorman D, Pan A, Warnakula S, Chowdhury S, Ward H, 
Johnson L, Crowe F, Hu FB, Franco OH. Association between fish consumption, 
long chain omega 3 fatty acids, and risk of cerebrovascular disease: systematic 
review and meta-analysis.  
BMJ. 2012 Oct 30;345:e6698.

Durik M, Kavousi M, van der Pluijm I, Isaacs A, Cheng C, Verdonk K, Loot AE, 
Oeseburg H, Bhaggoe UM, Leijten F, van Veghel R, de Vries R, Rudez G, Brandt R, 
Ridwan YR, van Deel ED, de Boer M, Tempel D, Fleming I, Mitchell GF, Verwoert 
GC, Tarasov KV, Uitterlinden AG, Hofman A, Duckers HJ, van Duijn CM, Oostra 
BA, Witteman JC, Duncker DJ, Danser AH, Hoeijmakers JH, Roks AJ. Nucleotide 
excision DNA repair is associated with age-related vascular dysfunction.  
Circulation. 2012 Jul 24;126(4):468-78. 

El Marroun H, Jaddoe VW, Hudziak JJ, Roza SJ, Steegers EA, Hofman A, Verhulst 
FC, White TJ, Stricker BH, Tiemeier H. Maternal use of selective serotonin reup-
take inhibitors, fetal growth, and risk of adverse birth outcomes.  
Arch Gen Psychiatry. 2012 Jul;69(7):706-14. 

Emerging Risk Factors Collaboration, Kaptoge S, Di Angelantonio E, Pennells L, 
Wood AM, White IR, Gao P, Walker M, Thompson A, Sarwar N, Caslake M, Butter-
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worth AS, Amouyel P, Assmann G, Bakker SJ, Barr EL, Barrett-Connor E, Benjamin 
EJ, Björkelund C, Brenner H, Brunner E, Clarke R, Cooper JA, Cremer P, Cushman 
M, Dagenais GR, D’Agostino RB Sr, Dankner R, Davey-Smith G, Deeg D, Dekker 
JM, Engström G, Folsom AR, Fowkes FG, Gallacher J, Gaziano JM, Giampaoli S, 
Gillum RF, Hofman A, Howard BV, Ingelsson E, Iso H, Jørgensen T, Kiechl S, Kita-
mura A, Kiyohara Y, Koenig W, Kromhout D, Kuller LH, Lawlor DA, Meade TW, 
Nissinen A, Nordestgaard BG, Onat A, Panagiotakos DB, Psaty BM, Rodriguez 
B, Rosengren A, Salomaa V, Kauhanen J, Salonen JT, Shaffer JA, Shea S, Ford I, 
Stehouwer CD, Strandberg TE, Tipping RW, Tosetto A, Wassertheil-Smoller S, 
Wennberg P, Westendorp RG, Whincup PH, Wilhelmsen L, Woodward M, Lowe 
GD, Wareham NJ, Khaw KT, Sattar N, Packard CJ, Gudnason V, Ridker PM, Pepys 
MB, Thompson SG, Danesh J. C-reactive protein, fibrinogen, and cardiovascular 
disease prediction.  
N Engl J Med. 2012 Oct 4;367(14):1310-20. 

Emerging Risk Factors Collaboration, Di Angelantonio E, Gao P, Pennells L, 
Kaptoge S, Caslake M, Thompson A, Butterworth AS, Sarwar N, Wormser D, 
Saleheen D, Ballantyne CM, Psaty BM, Sundström J, Ridker PM, Nagel D, Gillum 
RF, Ford I, Ducimetiere P, Kiechl S, Koenig W, Dullaart RP, Assmann G, D’Agostino 
RB Sr, Dagenais GR, Cooper JA, Kromhout D, Onat A, Tipping RW, Gómez-de-la-
Cámara A, Rosengren A, Sutherland SE, Gallacher J, Fowkes FG, Casiglia E, Hof-
man A, Salomaa V, Barrett-Connor E, Clarke R, Brunner E, Jukema JW, Simons LA, 
Sandhu M, Wareham NJ, Khaw KT, Kauhanen J, Salonen JT, Howard WJ, Nordest-
gaard BG, Wood AM, Thompson SG, Boekholdt SM, Sattar N, Packard C, Gudna-
son V, Danesh J. Lipid-related markers and cardiovascular disease prediction.  
JAMA. 2012 Jun 20;307(23):2499-506. 

Estrada K, Styrkarsdottir U, Evangelou E, Hsu YH, Duncan EL, Ntzani EE, Oei  L, 
Albagha OM, Amin N, Kemp JP, Koller DL, Li G, Liu CT, Minster RL, Moayyeri A, 
Vandenput L, Willner D, Xiao SM, Yerges-Armstrong LM, Zheng HF, Alonso N, Er-
iksson J, Kammerer CM, Kaptoge SK, Leo PJ, Thorleifsson G, Wilson SG, Wilson JF, 
Aalto V, Alen M, Aragaki AK, Aspelund T, Center JR, Dailiana Z, Duggan DJ, Garcia 
M, Garcia-Giralt N, Giroux S, Hallmans G, Hocking LJ, Husted LB, Jameson KA, 
Khusainova R, Kim GS, Kooperberg C, Koromila T, Kruk M, Laaksonen M, Lacroix  
AZ, Lee SH, Leung PC, Lewis JR, Masi L, Mencej-Bedrac S, Nguyen TV, Nogues 
X, Patel MS, Prezelj J, Rose LM, Scollen S, Siggeirsdottir K, Smith AV, Svensson 
O,  Trompet S, Trummer O, van Schoor NM, Woo J, Zhu K, Balcells S, Brandi ML, 
Buckley BM, Cheng S, Christiansen C, Cooper C, Dedoussis G, Ford I, Frost M, 
Goltzman D,  González-Macías J, Kähönen M, Karlsson M, Khusnutdinova E, 
Koh JM, Kollia P, Langdahl BL, Leslie WD, Lips P, Ljunggren Ö, Lorenc RS, Marc J, 
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Mellström D, Obermayer-Pietsch B, Olmos JM, Pettersson-Kymmer U, Reid DM, 
Riancho JA, Ridker PM, Rousseau F, Slagboom PE, Tang NL, Urreizti R, Van Hul 
W, Viikari J, Zarrabeitia MT, Aulchenko YS, Castano-Betancourt M, Grundberg E, 
Herrera L, Ingvarsson T, Johannsdottir H, Kwan T, Li R, Luben R, Medina-Gómez 
C, Palsson ST, Reppe S, Rotter JI, Sigurdsson G, van Meurs JB, Verlaan D, Williams 
FM, Wood AR,  Zhou Y, Gautvik KM, Pastinen T, Raychaudhuri S, Cauley JA, Chas-
man DI, Clark GR,  Cummings SR, Danoy P, Dennison EM, Eastell R, Eisman JA, 
Gudnason V, Hofman A, Jackson RD, Jones G, Jukema JW, Khaw KT, Lehtimäki T, 
Liu Y, Lorentzon M, McCloskey E, Mitchell BD, Nandakumar K, Nicholson GC, Oos-
tra BA, Peacock M, Pols HA, Prince RL, Raitakari O, Reid IR, Robbins J, Sambrook 
PN, Sham PC, Shuldiner AR, Tylavsky FA, van Duijn CM, Wareham NJ, Cupples LA, 
Econs MJ, Evans DM, Harris TB, Kung AW, Psaty BM, Reeve J, Spector TD, Streeten 
EA, Zillikens MC, Thorsteinsdottir U, Ohlsson C, Karasik D, Richards JB, Brown 
MA, Stefansson K, Uitterlinden AG, Ralston SH, Ioannidis JP, Kiel DP, Rivadeneira 
F. Genome-wide meta-analysis identifies 56 bone mineral density loci and re-
veals 14 loci associated with risk of fracture.   
Nat Genet. 2012 Apr 15;44(5):491-501. 

Genders TS, Steyerberg EW, Hunink MG, Nieman K, Galema TW, Mollet NR, 
deFeyter PJ, Krestin GP, Alkadhi H, Leschka S, Desbiolles L, Meijs MF, Cramer MJ, 
Knuuti J, Kajander S, Bogaert J, Goetschalckx K, Cademartiri F, Maffei E, Martini 
C, Seitun S, Aldrovandi A, Wildermuth S, Stinn B, Fornaro J, Feuchtner G, De 
Zordo T, Auer T, Plank F, Friedrich G, Pugliese F, Petersen SE, Davies LC, Schoepf 
UJ, Rowe GW, van Mieghem CA, van Driessche L, Sinitsyn V, Gopalan D, Nikolaou 
K, Bamberg F, Cury RC, Battle J, Maurovich-Horvat P, Bartykowszki A, Merkely 
B, Becker D, Hadamitzky M, Hausleiter J, Dewey M, Zimmermann E, Laule M.  
Prediction model to estimate presence of coronary artery disease: retrospective 
pooled analysis of existing cohorts.   
BMJ. 2012 Jun 12;344:e3485.  
 
Heuvers ME, Stricker BH, Aerts JG. Generalizing lung-cancer screening results.  
N Engl J Med. 2012 Jan 12;366(2):192-3. 

Holliday EG, Maguire JM, Evans TJ, Koblar SA, Jannes J, Sturm JW, Hankey GJ, 
Baker R, Golledge J, Parsons MW, Malik R, McEvoy M, Biros E, Lewis MD, Lincz LF, 
Peel R, Oldmeadow C, Smith W, Moscato P, Barlera S, Bevan S, Bis JC, Boerwinkle 
E, Boncoraglio GB, Brott TG, Brown RD Jr, Cheng YC, Cole JW, Cotlarciuc I, Devan  
WJ, Fornage M, Furie KL, Grétarsdóttir S, Gschwendtner A, Ikram MA, Longstreth 
WT Jr, Meschia JF, Mitchell BD, Mosley TH, Nalls MA, Parati EA, Psaty BM, Sharma 
P,  Stefansson K, Thorleifsson G, Thorsteinsdottir U, Traylor M, Verhaaren BF, 
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Wiggins KL, Worrall BB, Sudlow C, Rothwell PM, Farrall M, Dichgans M, Rosand 
J, Markus HS, Scott RJ, Levi C, Attia J; Australian Stroke Genetics Collaborative; 
International Stroke Genetics Consortium; Wellcome Trust Case Control Consor-
tium 2. Common variants at 6p21.1 are associated with large artery atheroscle-
rotic stroke.   
Nat Genet. 2012 Oct;44(10):1147-51. 

Ikram MA, Fornage M, Smith AV, Seshadri S, Schmidt R, Debette S, Vrooman HA, 
Sigurdsson S, Ropele S, Taal HR, Mook-Kanamori DO, Coker LH, Longstreth WT Jr, 
Niessen WJ, DeStefano AL, Beiser A, Zijdenbos AP, Struchalin M, Jack CR Jr, Rivad-
eneira F, Uitterlinden AG, Knopman DS, Hartikainen AL, Pennell CE, Thiering  E, 
Steegers EA, Hakonarson H, Heinrich J, Palmer LJ, Jarvelin MR, McCarthy MI, 
Grant SF, St Pourcain B, Timpson NJ, Smith GD, Sovio U; Early Growth Genetics 
Consortium, Nalls MA, Au R, Hofman A, Gudnason H, van der Lugt A, Harris TB, 
Meeks WM, Vernooij MW, van Buchem MA, Catellier D, Jaddoe VW, Gudnason V, 
Windham BG, Wolf PA, van Duijn CM, Mosley TH Jr, Schmidt H, Launer LJ, Bre-
teler MM, DeCarli C; Cohorts for Heart and Aging Research in Genomic Epide-
miology Consortium. Common variants at 6q22 and 17q21 are associated with 
intracranial volume.   
Nat Genet. 2012 Apr 15;44(5):539-44. 

IL6R Genetics Consortium Emerging Risk Factors Collaboration, Sarwar N, 
Butterworth AS, Freitag DF, Gregson J, Willeit P, Gorman DN, Gao P, Saleheen 
D, Rendon A, Nelson CP, Braund PS, Hall AS, Chasman DI, Tybjærg-Hansen A, 
Chambers JC, Benjamin EJ, Franks PW, Clarke R, Wilde AA, Trip MD, Steri M, Wit-
teman JC, Qi L, van der Schoot CE, de Faire U, Erdmann J, Stringham HM, Koenig 
W, Rader DJ, Melzer D, Reich D, Psaty BM, Kleber ME, Panagiotakos DB, Willeit J, 
Wennberg P, Woodward M, Adamovic S, Rimm EB, Meade TW, Gillum RF, Shaffer 
JA, Hofman A, Onat  A, Sundström J, Wassertheil-Smoller S, Mellström D, Gal-
lacher J, Cushman M, Tracy RP, Kauhanen J, Karlsson M, Salonen JT, Wilhelmsen 
L, Amouyel P, Cantin B, Best LG, Ben-Shlomo Y, Manson JE, Davey-Smith G, de 
Bakker PI, O’Donnell CJ, Wilson JF, Wilson AG, Assimes TL, Jansson JO, Ohlsson C, 
Tivesten Å, Ljunggren Ö, Reilly MP, Hamsten A, Ingelsson E, Cambien F, Hung J, 
Thomas GN, Boehnke M, Schunkert H, Asselbergs FW, Kastelein JJ, Gudnason V, 
Salomaa V, Harris TB, Kooner JS, Allin KH, Nordestgaard BG, Hopewell JC, Good-
all AH, Ridker PM, Hólm H, Watkins H, Ouwehand WH, Samani NJ, Kaptoge S, Di 
Angelantonio E, Harari O, Danesh J. Interleukin-6 receptor pathways in coronary 
heart disease: a collaborative meta-analysis of 82 studies.   
Lancet. 2012 Mar 31;379(9822):1205-13. 
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Kaptoge S, Di Angelantonio E, Pennells L, Wood AM, White IR, Gao P, Walker M, 
Thompson A, Sarwar N, Caslake M, Butterworth AS, Amouyel P, Assmann G, Bak-
ker SJL, Barr ELM, Barrett-Connor E, Benjamin EJ, Björkelund C, Brenner H, Brun-
ner E, Clarke R, Cooper JA, Cremer P, Cushman M, Dagenais GR, D’Agostino Sr RB, 
Dankner R, Davey-Smith G, Deeg D, Dekker JM, Engström G, Folsom AR, Fowkes 
FGR, Gallacher J, Gaziano JM, Giampaoli S, Gillum RF, Hofman A, Howard BV, 
Ingelsson E, Iso H, Jørgensen T, Kiechl S, Kitamura A, Kiyohara Y, Koenig W, Krom-
hout D, Kuller LH, Lawlor DA, Meade TW, Nissinen A, Nordestgaard BG, Onat A, 
Panagiotakos DB, Psaty BM, Rodriguez B, Rosengren A, Salomaa V, Kauhanen J, 
Salonen JT, Shaffer JA, Shea S, Ford I, Stehouwer CDA, Strandberg TE, Tipping RW, 
Tosetto A, Wassertheil-Smoller S, Wennberg P, Westendorp RG, Whincup PH, 
Wilhelmsen L, Woodward M, Lowe GDO, Wareham NJ, Khaw KT, Sattar N, Pack-
ard CJ, Gudnason V, Ridker PM, Pepys MB, Thompson SG, Danesh J.  C-Reactive 
Protein, Fibrinogen, and Cardiovascular Disease Prediction.   
New England Journal of Medicine. 2012;367(14):1310-20.

Kavousi M, Leening MJ, Witteman JC. Markers for prediction of cardiovascular 
disease risk.  
JAMA. 2012 Dec 26;308(24):2561-2.

Kavousi M, Elias-Smale S, Rutten JH, Leening MJ, Vliegenthart R, Verwoert GC, 
Krestin GP, Oudkerk M, de Maat MP, Leebeek FW, Mattace-Raso FU, Lindemans J,  
Hofman A, Steyerberg EW, van der Lugt A, van den Meiracker AH, Witteman JC. 
Evaluation of newer risk markers for coronary heart disease risk classification:  
a cohort study.   
Ann Intern Med. 2012 Mar 20;156(6):438-44. 

Koller MT, Leening MJ, Wolbers M, Steyerberg EW, Hunink MG, Schoop R, Hof-
man  A, Bucher HC, Psaty BM, Lloyd-Jones DM, Witteman JC. Development and 
validation of a coronary risk prediction model for older U.S. and European per-
sons in the Cardiovascular Health Study and the Rotterdam Study.  
Ann Intern Med. 2012 Sep 18;157(6):389-97. 

Den Ruijter HM, Peters SA, Anderson TJ, Britton AR, Dekker JM, Eijkemans MJ, 
Engström G, Evans GW, de Graaf J, Grobbee DE, Hedblad B, Hofman A, Holewijn 
S, Ikeda A, Kavousi M, Kitagawa K, Kitamura A, Koffijberg H, Lonn EM, Lorenz 
MW, Mathiesen EB, Nijpels G, Okazaki S, O’Leary DH, Polak JF, Price JF, Robertson 
C,  Rembold CM, Rosvall M, Rundek T, Salonen JT, Sitzer M, Stehouwer CD, Witte-
man JC, Moons KG, Bots ML. Common carotid intima-media thickness measure-
ments in cardiovascular risk prediction: a meta-analysis.   
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Schrijvers EM, Verhaaren BF, Koudstaal PJ, Hofman A, Ikram MA, Breteler MM.  
Is dementia incidence declining?: Trends in dementia incidence since 1990 in 
the Rotterdam Study.   
Neurology. 2012 May 8;78(19):1456-63. 

Stolk L, Perry JR, Chasman DI, He C, Mangino M, Sulem P, Barbalic M, Broer L, 
Byrne EM, Ernst F, Esko T, Franceschini N, Gudbjartsson DF, Hottenga JJ, Kraft P, 
McArdle PF, Porcu E, Shin SY, Smith AV, van Wingerden S, Zhai G, Zhuang WV, 
Albrecht E, Alizadeh BZ, Aspelund T, Bandinelli S, Lauc LB, Beckmann JS, Boban 
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lis MC, Corre T, Coviello AD, d’Adamo P, Davies G, de Faire U, de Geus EJ, Deary 
IJ, Dedoussis GV, Deloukas P, Ebrahim S, Eiriksdottir G, Emilsson V, Eriksson JG, 
Fauser BC, Ferreli L, Ferrucci L, Fischer K, Folsom AR, Garcia ME, Gasparini P, 
Gieger C, Glazer N, Grobbee DE, Hall P, Haller T, Hankinson SE, Hass M, Hayward 
C, Heath AC, Hofman A, Ingelsson E, Janssens AC, Johnson AD, Karasik D, Kardia 
SL, Keyzer J, Kiel DP, Kolcic I, Kutalik Z, Lahti J, Lai S, Laisk T, Laven JS, Lawlor DA, 
Liu J, Lopez LM, Louwers YV, Magnusson PK, Marongiu M, Martin NG, Klaric IM, 
Masciullo C, McKnight B, Medland SE, Melzer D, Mooser V, Navarro P, Newman 
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Rob Taal H, St Pourcain B, Thiering E, Das S, Mook-Kanamori DO, Warrington 
NM, Kaakinen M, Kreiner-Møller E, Bradfield JP, Freathy RM, Geller F, Guxens M, 
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Suzette Elias-Smale
Coronary artery calcification and cardiovascular risk prediction 
(Co)promotors: Witteman, JC / van der Lugt A
18 January 2012

The keystone of adequate cardiovas-
cular disease prevention is accurate 
risk prediction. The main purpose of 
the research described in my thesis 
was to explore the value of calcifica-
tion of the thoracic aorta and carotid 
arteries, as assessed by Computed 
Tomography scan, for their ability 
to improve of cardiovascular risk 
prediction beyond traditional risk 
factors in the general population. 
Most studies were conducted within 
the Rotterdam Study. My clinically 
most important work includes a 
large study with almost 10 years of 
follow-up showing that addition of 

coronary calcium to traditional cardiovascular risk factors leads to 
an accurate and substantial reclassification between coronary heart 
disease (CHD) risk categories, especially in persons at intermediate 
risk (absolute 10-year CHD risk of 10-20%). Over 50 percent of both 
men and women in the intermediate risk group were reclassified 
into the high (>20%) or low risk (<10%) category.
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Stefan Walter
Determinants of healthy ageing: studies of disability and survival 
among the elderly
(Co)promotors: Mackenbach JP, Hofman A, Tiemeier HW
18 January 2012

    Slowing ageing, i.e. postponing the 
disease onset, promises gains in 
quality of life. This thesis investigates 
risk factors that influence ageing. 
With data from up to 25.000 individu-
als, we were unable to identify genetic 
markers of ageing. Interestingly, 
cellular maintenance, cellular death, 
and in particular neural plasticity in 
the brain, feasibly responsible for 
coordinating downstream physiologi-
cal changes in the human body, could 
be responsible for ageing. Obesity, 
physical inactivity, and positive affect 
influence ageing. While adiposity is 
associated with higher disease 

incidence, it might protect from death initially at the price of increases 
in time spent with disabilities. As for physical activity, a conscious 
decision to do sports is needed to achieve compression of morbidity. 
The non-significant genetic findings are still very informative if seen in 
relation to other mortality risk indicators. While an individual´s present 
health is the best predictor of instantaneous mortality risk, socio-eco-
nomic position and lifestyle give insights into the health risks that turn 
into powerful predictors of future mortality. And underneath it all is 
the genetic layout. In conclusion, genes are important predisposing 
factors of our individual health and life span, but our actions largely 
determine whether this predisposition is a friend or a foe. 
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Mariëlle Poels
Population imaging of cerebral small vessel disease 
(Co)promotors: Breteler MMB / van der Lugt A / Vernooij MW
19 January 2012

In order to develop prevention strate-
gies for dementia and stroke, it is 
crucial to explore the early presympto-
matic phases of these diseases. Cerebral 
small vessel disease – i.e., pathologic 
alterations in the small penetrating 
arteries and arterioles of the brain – oc-
cupies an important position within the 
spectrum of presymptomatic brain pa-
thology as it has been associated with 
both dementia and stroke. In this thesis 
– conducted as part of the Rotterdam 
Scan Study - we gained new insights 
into the pathophysiology of small ves-
sel disease in the aging brain. This was 
accomplished by (i) examining cerebral 
microbleeds as new imaging marker of 
small vessel disease; (ii) identifying new 

vascular risk factors for cerebral small vessel disease; and (iii) exploring 
how these vascular risk factors and imaging markers of cerebral small 
vessel disease relate to clinical outcomes. In addition, the prevalence, 
determinants and clinical course of incidental findings in the Rotter-
dam Scan Study were examined. 



17

Tanneke Rikje Ruiter
Pharmaco-epidemiology as a tool in pharmacovigilance: studying 
cancer as adverse drug reaction
(Co)promotors: Stricker BHCh, Uitterlinden AG, Visser LE
1 February 2012

The aim of this thesis was to gain more 
insight with regard to the occurrence 
of cancer as potential adverse drug 
reaction of medicines by performing 
pharmaco-epidemiological studies. 
Numerous articles have been pub-
lished analyzing a possible relationship 
between use of hypoglycemic agents 
and the risk of cancer. In this thesis, a 
decreased risk of cancer in general for 
use of metformin was described. Fur-
thermore,  an increased risk of breast 
cancer for use of insulin glargine was 
presented. With regard to the risk of 
breast cancer, the association with use 
of NSAIDs  was described as well. For 
breast cancer survival in tamoxifen us-

ers, the effect of CYP2C19*2 genotype was assessed. Last, we describe 
the association between use of high-ceiling diuretics, which are known 
for their photosensitizing abilities, and the risk of basal cell carcinoma. 
When properly designed, to avoid potential bias and confounding, and 
if tentatively interpreted, observational pharmaco-epidemiological 
studies can be of important additive value to assess the incidence 
of cancer as adverse drug reaction. Within an aging population, an 
increasing number of drugs is used chronically, therefore, the limited 
knowledge of cancer as potential adverse drug reaction is a deficit. 
Hence, more efforts should be made to study cancer as potential ad-
verse drug reaction.
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Renske Wieberdink
Determinants of cerebral infarction and intracerebral hemorrhage, The 
Rotterdam Study
(Co)promotors: Breteler MMB / Koudstaal PJ / Ikram MA
1 maart 2012

Stroke is a frequent disorder in elderly 
people. Despite improvements in pri-
mary prevention, the burden of stroke 
remains high and is predicted to even 
increase in the near future due to aging 
of the population. Therefore, additional 
targets for primary prevention are 
urgently
needed. Most previous epidemiological 
studies have not specifically studied 
the two main subtypes of stroke, i.e., 
cerebral infarction and intracerebral 
hemorrhage, whereas differences in 
etiology between these subtypes sug-
gest that they may have different risk 
profiles. Therefore, primary prevention 
may benefit from the identification of 

subtype-specific determinants.
The main goals of my thesis were: (1) to study temporal trends in 
stroke incidence rates and conventional stroke risk factors in the Neth-
erlands during the past twenty years; (2) to identify new risk indicators 
for stroke and more specifically for cerebral infarction and intracer-
ebral hemorrhage. The studies described in this thesis were based on 
data from the large population based Rotterdam Study.
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Edith H. van den Hooven
Air pollution exposure and pregnancy complications. The Generation R Study
(Co)promotors: Hofman A, Steegers EAP, Jaddoe VWV, Pierik FH
19 April 2012

The objectives of this thesis were to exam-
ine the associations of air pollution exposure 
during pregnancy with the risks of maternal 
and neonatal complications, and to examine 
the mechanisms that underlie these associa-
tions. All studies in the thesis were embedded 
in the Generation R Study, a population-based 
prospective cohort study from early pregnancy 
onward in Rotterdam, involving 8880 pregnant 
women. Maternal exposures to PM10 and NO2 
for different prenatal periods were assessed at 
the home addresses, using advanced disper-
sion modelling techniques and continuous 
monitoring data. Our findings demonstrate 
that higher exposure to air pollution is associ-
ated with elevated C-reactive protein levels in 
maternal blood and fetal cord blood, suggesting 
an inflammatory response. We also observed in-

dications that air pollution exposure may affect placental growth and function, 
measured by placental weight and angiogenic growth factors, but the evidence 
is insufficient to identify this pathway as playing a major role in the associa-
tions of air pollution with pregnancy complications. Furthermore, higher PM10 
and NO2 exposure levels were associated with increased systolic blood pres-
sure levels in the different trimesters of pregnancy, but not with diastolic blood 
pressure. Also, higher PM10 exposure was associated with an increased risk 
of gestational hypertension. Finally, we observed indications for fetal growth 
restriction in different periods in pregnancy, and higher PM10 exposure was 
associated with increased risks of preterm birth and small size for gestational 
age at birth. To conclude, our findings demonstrate that air pollution exposure 
during pregnancy may adversely affect various aspects of maternal and fetal 
health, including fetal growth, inflammatory markers, maternal blood pressure, 
and the risks of gestational hypertension and preterm birth. This indicates that 
pregnant women and their unborn children may be more susceptible to the 
impact of air pollution. Future studies are needed to confirm our findings and 
to (further) elucidate the underlying mechanisms.  
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Vincent Koppelmans
Late effects of adjuvant chemotherapy on brain function and structure 
(Co)promotors: Breteler MMB / Schagen SB
20 April 2012

Adjuvant chemotherapy is widely used 
in the treatment of breast cancer and 
can induce cognitive problems up to 
years after treatment. Not much is 
known about the potential long-term 
cognitive effects of chemotherapy. 
Therefore, we compared cognitive 
functioning and brain structure of 
almost 200 former breast cancer 
patients to that of women from the 
Rotterdam Study who were never 
diagnosed with cancer. Breast cancer 
patients had completed adjuvant CMF 
(Cyclofosfamide-Methotrexaat-5-Flur-
ouracil) chemotherapy on average 21 
years ago. Study results showed that 
the chemotherapy-exposed breast 

cancer survivors performed generally worse than reference subjects 
from the Rotterdam Study on measures of verbal memory, psychomo-
tor speed, executive functioning and processing speed, and reported 
memory problems more often. Neuroimaging revealed that on average 
the chemotherapy-exposed breast cancer survivors had smaller brain 
volumes than women from the reference population. This global differ-
ence was driven by smaller gray matter volume. No group differences 
were observed in microstructural white matter integrity or cerebral 
perfusion. However, independent of age, white matter integrity 
deteriorated with accumulating time since treatment. These results 
suggest that brain structural alterations may underlie long-term cogni-
tive dysfunction following chemotherapy. From a patient’s perspective, 
physicians should be aware of the potential long-term cognitive effects 
of adjuvant chemotherapy.
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Tessa Genders
Diagnostic imaging strategies for patients with suspected coronary 
artery disease 
(Co)promotors:  Hunink MGM, Nieman K
29 June 2012

Our aim was to optimize the diagnos-
tic work-up for patients with chest 
pain who are suspected of having 
coronary artery disease (CAD). We 
showed that stress perfusion mag-
netic resonance imaging compares 
favorably to single-photon emission 
computed tomography in terms of 
diagnostic performance and demon-
strated that the coronary CT calcium 
score has predictive value beyond 
existing cardiovascular risk factors 
for diagnosing CAD. Coronary CT 
angiography was demonstrated to be 
cost-effective as triage test prior to 
catheter-based coronary angiography 
if the pre-test probability was below 
40%. CT coronary calcium scoring with 

or without subsequent coronary CT angiography was less expensive 
and equally effective compared to standard-of-care. The pre-test 
probability of CAD is traditionally estimated based on the Diamond & 
Forrester method or the Duke Clinical Score. We demonstrated that 
these prediction models systematically overestimate the probability of 
CAD and updated the models based on contemporary data. An online 
calculator was developed providing more accurate estimates.
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Eline M. Rodenburg
Sex differences in cardiovascular drug response
(Co) promotors: Stricker BHCh, Uitterlinden AG, Visser LE
19 September 2012

Drug response is not similar in men 
and women. The aim of this thesis 
was to study sex differences in risk 
of adverse drug reactions (ADRs). Sex 
differences were studied in hospi-
tal admissions attributed to ADRs. 
Major differences were observed for 
cardiovascular drugs. Admissions 
due to diuretics were in second place 
and showed a more than four times 
higher risk in women than in men and 
mainly concerned hyponatremia and 
hypokalemia. In the population of the 
Rotterdam Study, it was shown that 
age, body mass index, certain drug-
drug interactions and SNPs within the 
genetic region encoding the organic 
anion transporters, influenced the 

risk of hyponatremia. The risk of thiazide-induced hypokalemia was 
significantly higher in men than in women. Both thiazides solely and 
thiazides in combination with a potassium-sparing agent, showed an 
increased risk of hypokalemia. From the IPCI-data, it was shown that 
extra safety measurements to prevent hyponatremia and hypokalemia 
in subjects at risk were not performed as frequently as recommended 
by the ‘Dutch HARM-Wrestling Task Force’. In addition, sex differences 
were studied in genetic effects on myocardial infarction (MI) and also 
these associations were modified by sex. 
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Tamara van Batenburg-Eddes
Causes and consequences of infant neuromotor development
(Co)promotors: Tiemeier H, Verhulst FC
27 September 2012

The studies in this thesis aimed to 
extend existing knowledge on the 
prenatal and early neurodevelopmen-
tal basis of behavioural and cognitive 
problems. To evaluate the maturity of 
infants’ central nervous system, neuro-
motor development was assessed when 
infants were between 9 and 15 weeks 
old. The studies were conducted as part 
of the Generation R Study, a prospec-
tive population-based cohort study 
from fetal life onwards in Rotterdam, 
the Netherlands. The results suggest 
that a shorter gestational duration and 
a smaller foetal size - both within the 
normal range - increased the risk of a 
less optimal neuromotor development. 
Furthermore, our results suggest that 

subtle deviances from normal neuromotor development may be mark-
ers of subsequent behavioral or emotional problems and cognitive 
delays. Further research with a longer follow-up is necessary to deter-
mine whether these behavioral and emotional problems and cognitive 
delays due to less optimal infant neuromotor development will persist 

or attenuate over time.
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Fleur Velders
Genes, parental psychiatric symptoms and child emotional problems, 
nurture versus nature: there and back again
(Co)promotors: Tiemeier H, Verhulst FC
31 October 2012

The high comorbidity and the likelihood 
of a long-term vulnerability for mental 
health problems underscores the 
importance of a better understanding 
of the etiology of childhood disorders. 
To increase this understanding, the 
papers in this thesis report on the 
effects of common genetic variation, 
parental psychiatric symptoms, and 
gene-environment interaction dur-
ing pregnancy and early childhood on 
the risk of emotional and behavioural 
problems in children. These hypotheses 
were tested in the Generation R Study, 
a population-based cohort from fetal 
life onwards. With respect to gene-envi-
ronment interaction during pregnancy, 
our findings suggest that variation 

in genes (Glucocorticoid receptor gene, serotonin transporter gene) 
associated with the regulation of the hypothalamic- pituitary-adrenal 
axis moderate the association between prenatal psychiatric symptoms 
of the mother and the risk of child emotional problems, child cortisol 
levels and children’s basic ability to process emotions. These findings 
implicate that programming processes during pregnancy may affect 
child functioning later in life, which underscores the importance of the 
prenatal environment.
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Nathalie Grootenboer
Gender differences in presentation of disease and clinical outcome 
after vascular surgery
(Co)promotors: Hunink MGM, van Sambeek MRHM
7 November 2012

We wrote this thesis because cardio-
vascular disease was long considered a 
male disease, however for women too, 
cardiovascular disease is the leading 
cause of death. Due to the under-
representation of women in studies, 
treatment guidelines are based on a 
predominately male population and it 
is debatable whether these guidelines 
can simply be applied to women. We 
studied abdominal aortic aneurysms 
and carotid artery stenoses by means 
of reviews, systematic reviews and 
analyses of the largest registries in 
this field. We demonstrated women to 
have higher mortality rates following 
both elective open aneurysm repair and 
elective endovascular aneurysm repair 

(EVAR), and to have higher complication rates and re-intervention rates 
than men after EVAR. We believe that increasing awareness of gen-
der differences in cardiovascular disease and putting gender-specific 
guidelines into place will lead to better health care on the whole, not 
only for women but for men too.
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Ayşe Demirkan
A genetic epidemiologic study of lipids and depressive symptoms
(Co)promotors: van Duijn CM, Oostra BA, Isaacs A
14 November 2012

We wrote this thesis because cardio-
vascular disease was long considered a 
male disease, however for women too, 
cardiovascular disease is the leading 
cause of death. Due to the under-
representation of women in studies, 
treatment guidelines are based on a 
predominately male population and it 
is debatable whether these guidelines 
can simply be applied to women. We 
studied abdominal aortic aneurysms 
and carotid artery stenoses by means 
of reviews, systematic reviews and 
analyses of the largest registries in this 
field. We demonstrated women to have 
higher mortality rates following both 
elective open aneurysm repair and elec-

tive endovascular aneurysm repair (EVAR), and to have higher compli-
cation rates and re-intervention rates than men after EVAR. We believe 
that increasing awareness of gender differences in cardiovascular 
disease and putting gender-specific guidelines into place will lead to 
better health care on the whole, not only for women but for men too. 
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Albert Hofman 
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Arfan Ikram 
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Henning Tiemeier 
Meike Vernooij 
Jacqueline Witteman

General objectives 
This program includes scientific research in cardiovascular epidemiology, neuro-
epidemiology and ophthalmic epidemiology. Cardiovascular epidemiologic 
research focuses on the determinants of atherosclerosis and coronary heart 
disease in the elderly and on cardiovascular diseases in women. 
The research is based on the Rotterdan Study and addresses inflammation 
markers and hemostasis as determinants of cardiovascular diseases in the 
elderly, and the effect of menopause, endogenous hormones and hormone 
replacement therapy in women. 
Neuro-epidemiologic research focuses on the etiology of neurodegenrative 
and cerebrovascular diseases, including dementia and Alzheimer’s, Parkinson’s 
disease, stroke and cerebral white matter lesions. The research emphasizes the 
role of vascular factors in the etiology of these diseases, with use of state of art 
neuro-imaging techniques. 
Ophthalmic epidemiologic research focuses on determinants of macula degen-
eration and glaucoma. The emphasis is on the putative role of genetic factors 
and vascular factors in etiology of these diseases.

Keywords 
Atherosclerosis, Alzheimer’s disease, cardiovascular disorders, dementia, de-
pression, glaucoma, macular degeneration, Parkinsons’s disease, white matter 
lesions.
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