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ABSTRACT

This epidemiological thesis firstly reviews the disease Multiple Sclerosis (MS): its history,
pathology, clinical expression, and the current views on immunopathogenesis, aetiology and
treatment. A separate review on ultraviolet radiation (UVR) and MS indicates that recent work
in photoimmunology provides evidence that UVR can attenuate T helper 1 cell mediated
processes through several mechanisms, and that epidemiological features of MS, such as the
striking latitudinal gradient and seasonal variation in month of birth, MS onset and disease
activity, are at least in part consistent with the hypothesis that UVR exposure may reduce the
risk of MS. An ecological analysis was conducted as part of the PhD to demonstrate that
regional variation in MS prevalence in the continent of Australia could be closely predicted by
regional UVR levels, but analytical epidemiological studies are required to further investigate
the UVR hypothesis.

The project central to this thesis was a population based case-control study on Multiple
Sclerosis, conducted in Tasmania, Australia. It examined: (i) whether high past sun exposure
was associated with a reduced risk of MS, (ii) whether sibship structure and past infections
influenced the risk of MS and (iii) whether having had children and differences in prevalence
and strength of MS risk factors between men and women could explain the sex difference in
MS. Interviews were conducted with 136 cases with MS and 272 controls randomly drawn
from the community and matched on sex and birth year. In one of the methodology chapters,
a measure-retest and method comparison was conducted to examine aspects of reliability of
the sun exposure measures used in the case-control study. A separate study on 104 healthy
volunteers was carried out to examine the effect of seasonal variation and body hair on
melanin density estimates based on skin reflectance.

The case-control study showed that higher past sun exposure, particularly during childhood
and early adolescence, was associated with a reduced risk of MS, which is compatible with
UVR having a protective role against MS. Having younger siblings, but not older siblings, was
also associated with a reduced risk of MS, while having had glandular fever or having high
antibody titers against the Epstein-Barr virus was associated with an increased risk of MS.
Among women, a negative association was found between having had children and MS.

The finding of an inverse association between sun exposure during childhood and early
adolescence and MS, if confirmed in future work, will have important public health
implications.



ACKNOWLEDGEMENTS

In 1998, | joined the Menzies Centre for Population Health Research on a one year Australian-
European Program Award to conduct epidemiological research and to bring back my newly
acquired knowledge to the Netherlands. Rather than returning to the Netherlands, Professor
Dwyer (director of the Menzies Centre) gave me the opportunity to conduct research on
Multiple Sclerosis. There are a number of people | would like to acknowledge for their
contributions they have made to the research | have conducted at the Menzies Centre.

Firstly, my supervisors, Professor Dwyer and Associate Professor Anne-Louise Ponsonby.
Professor Dwyer has not only given me the opportunity to conduct my PhD at the Menzies
Centre, but has also contributed greatly to my increased epidemiological knowledge as well as
being central in providing feedback on statistical analyses, publications and thesis chapters.

Thanks must also go to my second supervisor, Anne-Louise Ponsonby. | am deeply grateful to
Anne-Louise for the incredible amount of time devoted to supervising me. Her constructive
criticism and eye for detail has resulted in high quality research, which is reflected in some
excellent results in this thesis. | have benefited in areas such as research methods,

publication writing and statistical analyses as well as the invaluable skill of improving efficiency
when working part-time. With Anne-Louise located in Canberra, our contact was mostly by
phone and email. This was refined to a fine art (with only the very occasional glitch in the
system).

| would like to sincerely thank the research team involved in the fieldwork. High quality work
can only be done with a high quality team. Trish Groom and Jane Pittaway conducted the
interviews in a professional and personable manner. They made many evening phone calls
and pursued every avenue to obtain high response rates. Thanks to Natasha Newton for her
excellent data entry and both Natasha and Emma Stubbs for their administrative assistance.
Tim Albion created a solid database for our complex work, which never failed.

Dr Rex Simmons from the Canberra Hospital was invaluable in the recruitment stages of our
research. | observed how pleased people with MS were with his initial presentation as often
they learned more about MS than they had in many years. Associate Professor Trevor
Kilpatrick from the Walter and Eliza Hall Institute is one of the crucial instigators of research on
MS in Tasmania, and has been essential in the diagnostic components of this study, together
with Helmut Butzkueven and Bruce Taylor. | look forward to many more years of collaboration.

A special thanks to the biostatisticians who helped me, Leigh Blizzard and Jim Stankovich.
Leigh was always available for meetings to discuss the statistical issues of the thesis and
publications, and Jim was my helping hand for complicated STATA programming or for
passing statistical advice in the corridor.

Finally, a huge thanks to Peter, for his patience and support, for all those Saturdays and
evenings that we could not spend together or with Aaron, and... for all the tea and biscuits that
were brought to me in order to complete this huge but satisfactory task.



TABLE OF CONTENTS

DECIArALION ...ttt i
AULNOTIEY OF ACCESS ...uvvivieiieie ettt i
ADSITACE ...ttt i
ACKNOWIEAGEMENLS.......vviieiieiere st ii
Table Of CONTENES ... iv
Publications and presentations at scientific meetings............ccooeveeeeiceceeseee e, iX
Honours received in the course of thisS WOrK ..o X
ADDIEVIBLIONS ...t Xi
Chapter 1 INtroduCtion ... —————— 1
1.1 The current state of Multiple Sclerosis research ..o, 1
1.2 Tasmania as a location to conduct epidemiological research on MS.............ccccooviiinnee 1
1.3 The project central {0 this theSiS ..o 2
1.4 Main objectives of the project central to this thesis...........ccccveeeeeiecccceceecc 2
1.5 OULNE Of the thESIS ... e 2
1.6 REFEIEINCES ..ot 3
Chapter 2 A review of Multiple Sclerosis: History, diagnosis, clinical expression,
pathogenesis, aetiology and treatment. ... ——— 4
2.1 PIEIACE ..ttt 4
2.2 INTFOAUCHION ..ottt 4
2.3 HISTOTY .ttt 4
2.4 PatNOIOGY ..ottt 6
2.5 DiagnOSHC CIIEEIA ....cveveviiicvereiei et bene s 6
2.6 ClINICAI FEAIUMES ... 9
2.7 Clinical factors influeNCING PrOGNOSIS .........ccvviviriecicieicieecete e 10
2.8 IMMUNOPALNOGENESIS ......cecveiiircieieireeieie et 11
2.9 MS morbidity in time, place and PErSON ... 14
2.10 Genes or gene regions influencing the development of MS..........ccccovviienniinnn. 21
2.11 Environmental factors influencing the development of MS ... 21
2.12 Immunomodulatory treatments ............cocviirrnce e 24
2.13 Recent developments and opportunities in epidemiological research on risk factors of
VIS ARttt R ettt n s 25
204 SUMMATY ..ttt 26
215 POSESCIIPL ...ttt et rs 26
2,16 REFEIENCES ..ottt 26
Chapter 3 Ultraviolet radiation and Multiple Sclerosis: Insights from epidemiological
LETT=T: 1 PP 33
3.1 PIEIACE ..ot 33
3.2 INTFOAUCHION ..ot 33
3.3 Effects of UVR on the immune SYSIEM .......c.ccerereccrcesccse s 34
3.4 Studies on latitude, seasonal variation and MS ...........ccooeeeciiie i 36
341 LAtiHUAC v e 36
3.4.2 Seas0Nal Variation ..........ccccerriiirirriceesises e 36
3.4.3 Conclusions from studies on latitude, seasonal variation and MS ...........cccoeennn. 40
3.5 Analytical studies on UVR @and MS ..o 40
3.6 Influence of genetic faCtOrS ..........ciueriicie s 41
3.7 CONCIUSION ...ttt nnnens 43
3.8 SUMMAIY ..ottt 43



3.9 POSESCIIPL ....etieiei ettt b e 43

3.10 REFEIENCES. .....vieceeieiecieie sttt 43
Chapter 4 Regional variation in Multiple Sclerosis prevalence in Australia and its
association with ambient ultraviolet radiation. ...........ccccorrrninnnnnnnn———— 49
A PrEfACE......i it 49
4.2 INTFOAUCHION <ottt esenenis 49
4.3 MENOGAS ..ottt 51
4.3.1 S0UICES Of data.......coeiiiiccece s 51
4.3.2 DAta @NAIYSIS ......cvviririeiiicie e 52
B4 RESUIES ...ttt 53
4.4.1 Relationship between climatic variables and MS prevalence..............ccccceevevinnee. 53
4.4.2 Comparison of melanoma and MS prevalence with regard to UV radiation............ 55
4.5 DISCUSSION.....cveieieieeeeeese sttt b e sttt ee st s et s s e e s e s e e s e e e nnnnens 56
4.6 SUMIMAIY.....iieiieieieieiete ettt bbbttt sttt as 58
A7 POSISCIIPE ...ttt 58
4.8 RETEIENCES.......ocuieiiieiee ettt 58
Chapter 5 Methodology of the Tasmanian Multiple Sclerosis case-control study........ 61
0.1 PIEIACE. ...ttt 61
0.2 SHUAY AESIGN ...ttt 61
5.3 TIMEIINE 1.ttt ettt 62
5.4 Concurrent genetic StUAY ..o 62
5.5 Source population and study SAMPIE .........cccevierieereierceee e 63
5.5.1 S0UCE POPUIALION ..o 63
5.5.2 ReCTUItMENt Of CASES .....vviiiceci e 63
5.5.3 Recruitment of CONrOIS ..........cvvvieiiiiccie e 64
5.5.4 Case asCertaiNMENt...........ccoovviviiiiiieie e 65
5.6 Data collection and study MEasUreMENtS ...........cccerrirrnnieer s 66
5.6.1 MaIN INTEIVIEWS ..ot 66
5.6.2 ProXY INTEIVIBWS.........oviieeieiii ittt 66
5.6.3 REPEALINTEIVIEWS ......viiiiieie et 66
5.6.4 EValuation fOrMS ........ccooiiiiiiii s 67
5.6.5 Personal residence and Work Calendars ............ccceeeerrnnnnnssnsessessen 67
5.6.6 INfOrmation Dias ............coeeriirerriice e 67
5.6.7 Study MEASUMEMENES ......cvcveviececieeieces e 68
0.7 Data @NAIYSIS .....ocvvieeeieesieiese sttt 73
5.7.1UnmatChed @nalYSiS........coiirrirriiieeiriiee s 73
5.7.2 MatChed @NAIYSIS ... 73
5.7.3 Assessment of cONfOUNAING...........ccoveiiiiiiiiiccceee e 75
5.7.4 Assessment Of INtEraction .........ccovreernieesces e 76
5.7.5 Odds ratios and test for trend............cocveeercicceccee e 77
0.8 SUMMAIY ...ttt bbbttt 77
8.9 POSISCIIPE ... 78
5.10 REFEIBNCES.......oiiiiiseee bbbttt 78
Chapter 6 Reliability of measurements of sun exposure in a case-control study of
MUItiple SCIBrOSIS.......ccoceeeeeere e e 80
8.1 PIEIACE. ...t 80
6.2 INEFOAUCHION ...ttt sn e ae e 80
8.3 MEHNOUS ...t 82
B8.3.1 SUDJECES ... 82
6.3.2 MEASUIEMENES ...ttt 82
6.3.3 Reliability method 1: Measure-retest Comparisons .............c.cceerneeenneennnenns 83



6.3.4 Reliability method 2: Method CompariSon............cocovvrirrnniinceceeeeeeees 84

6.3.5 Data @NAIYSIS ......cooveeeeeieseeeer s 84
8.4 RESUIS ..ottt 88
6.4.1 Characteristics of the SAMPIES.........cccocveeiiiiiiccc e 88
6.4.2 Agreement of measurements of SUN EXPOSUIE .........ceveriivririnnieieesreeee e 88
6.4.3 Agreement of measurement of other factors ............cccceeeeeecccccccc e 91
6.4.4 Agreement of measurements of self-reported sun exposure by subgroups............ 98
8.5 DISCUSSION ...ttt 105
6.5.1 Measure-retest reliability of the total Sample ... 105
6.5.2 Method comparison of self-reported sun exposure of the total sample................. 107
6.5.3 Agreement of self-reported sun exposure by disease status............cccceerererenennn. 108
6.5.4 Agreement of self-reported sun exposure by other subgroups............ccooevuvricnee 109
6.5.5 Limitations Of this StUAY ..........cceriiiiiiiic e, 109
6.5.6 CONCIUSIONS ..ottt en 110
8.6 SUMMAIY ...ttt 110
B.7 POSESCIIPL ... 111
B8.8 REFEIBNCES ... 111
Chapter 7 Misclassification due to body hair and seasonal variation on melanin
density estimates for skin type using spectrophotometry. ........cccococeeeevererereresessinnnnnnns 113
T PIEIACE .ot 113
7.2 INTrOQUCHION ..ot 113
7.3 MEENOGS ...ttt 116
7.3.1 SUDJBCES ..t 116
7.3.2 Spectrophotometric measurements and body hair assessment.............cccccccvennee 116
7.3.3 Estimation of melanin density ..., 116
7.3.4 Data @NalYSIS .....ccoviiiecririiiicteee s 117
T4 RESUIS ...ttt 120
7.4.1 Effect of body hair on the melanin density estimates..........c.cooovevvvrenneennne. 120
7.4.2 Seasonal variation in the melanin density estimates .........c.cccovvvevvrriesrirennnn. 121
7.5 DISCUSSION ...ttt sttt a et e e a et s e s s sesans 126
7.8 SUMMATY ..ottt 127
7.7 POSISCIID. ...ttt 127
7.8 REFEIENCES ... 128
Chapter 8 Past sun exposure, skin phenotype and risk of Multiple Sclerosis: a case-
CONLIOl STUAY. ..o s 129
8.1 PrEfACE ..t 129
8.2 INTrOAUCHION ..ot 129
8.3 MEHNOGS ...t 131
8.3.1 SUDJECES ...t 131
8.3.2 MEASUIEMENTS ......ocvivieiicieieiete et 131
8.3.3 Data @NaIYSIS .. ... 132
B4 RESUIS ...ttt 135
8.4.1 Characteristics of the SamMPIE .........cccceeeeeieires e 135
8.4.2 Risk for measures of sKin PheNOtYPE.......cccvvvveiririrrrrrrere e 135
8.4.3 Risk for measures of sun exposure in childhood and adolescence....................... 136
8.4.4 Risk for measures of lifetime Sun eXpPOSUre............cccovevvveivivieiceceeeeeeeeeceeeis 138
8.4.5 Risk for measures of sun exposure immediately prior to MS onset...................... 139
8.4.6 Risk for measures of occupational SUn XPOSUIE ............ccevveieeeeeeecicieieenenas 139
8.4.7 Other factors associated With MS............coorrr s 140
8.4.8 Effect of confounders and disease duration on the relationship between sun
EXPOSUIE @NA MS ... 141

Vi



8.4.9 Relative importance of sun exposure in childhood and early adolescence, and

ACHNIC AMAGE ...t ev vttt 143
8.4.10 Effect of sun exposure on age at onset among Cases ..........cocovveeerneeerennnnns 143
8.4.11 Population attributable fraction...........cccccevieciiiiccc e, 143
8.5 DISCUSSION......euiiitetetiiiite ettt ettt b bt e bbb e s bbb e s e e s bt ene e 144
8.6 SUMMAIY.....cviviiiteietetetete ettt b bbbt bbbt bbb b s b n s 146
8.7 POSESCIIPL ...ttt 146
8.8 REMEIENCES..... .o 146
Chapter 9 Sibship structure, past infections and risk of Multiple Sclerosis................. 149
9.1 PIEIACE. ...ttt 149
9.2 INIFOAUCHION ...ttt 149
9.2.1 Family size and sibship StUCIUE ... 149
9.2.2 SpeCifiC INfECHONS/VIFUSES .......vvvvevevcveeisce st 151
9.3 MENOGS ...ttt 155
0.3.1 SUDJECES ... 155
9.3.2 MEASUIEMENES .....ovvviieieietetee ettt nenes 155
9.3.3 Data @NAIYSIS .....vvveveieriiieieieie e 155
0.4 RESUIS ...ttt ettt 157
9.4.1 Risk for measures of SibShip StrUCIUIe ...........cccvrierrieeee e 157
9.4.2 Risk for specific viral INfECHONS ..........cvrrrierieeecs e 161
9.4 3 Effect of confounders and disease-related factors on the relationship between
younger sibling number and MS, and Epstein-Barr virus and MS............cccccooovvrnine. 171
9.4.4 Do the effects of younger sibling number and Epstein-Barr virus operate
independently from the effect of sUN €XPOSUIE? ........covvviveviieeree e 173
9.4.5 Effect of younger sibling number and Epstein-Barr virus on age at onset among
(072 TSSO 173
9.4.6 Population attributable fraction..............ccccoerrinineee 174
0.5 DUSCUSSION......cvvrriieieteteteteisis ettt ettt 175
9.5.1 SIbSIP StTUCIUE ... 175
9.5.2 EPSLEIN-BAIT VIFUS ..ottt 177
9.5.3 CONCIUSIONS .....vvvvicieieieieieteieie ettt sttt 178
0.8 SUMMAIY ...ttt bbbttt bbbt 178
0.7 POSISCIIPE ..o 178
9.8 REFEIBNCES.......ocvveiee ettt 179

Chapter 10 The female excess in Multiple Sclerosis: (i) A comparison of prevalence
and strength of MS risk factors between females and males; (ii) female specific

FACHOIS. ..o ————————————— 182
10T PrEfACE. ... s 182
10.2 INEFOAUCHION ... 182
10.2.1 Sex difference iN MS ..o s 182
10.2.2 Effect of puberty development on MS FiSK..........cccvvirrnniinnreceeeeens 183
10.2.3 Effect of parity 0n MS FSK .......covviirecee s 183
10.2.4 Effect of the use of oral contraceptives on MS risK .........cccevvvrennencesinn 183
10.2.5 Effect of pregnancy on MS progreSSion .........c.ccveeernieiennecieeneseesiseenes 184
10.2.6 Effect of breastfeeding on MS progression ...........c.oeevieennccenneesnenenen, 184
10.2.7 Effect of menstrual cycle on MS progression..........cceeveennineeenensennens 185
10.2.8 Effect of the use of oral contraceptives, hormone replacement therapy and
MENOPAUSE ON MS PrOGrESSION ....vvvevvceeeriercreieisisese st enes 185
10.2.9 Possible MEChANISMS ..ot s 185
10.3 MEHOAS ... 188
10.3.1 SUDJECES ...t 188
10.3.2 MEASUIEMENLS ......eoveeiiiiseeeses ettt 188



10.3.3 Data @NAIYSIS ......cveveereieieieieieieieie et 188

104 RESUIES ...ttt ee 190
10.4.1 Female 10 Male ratio........ccururueieieirireeeee e 190
10.4.2 Puberty development and risk of MS..........cccoeerrennneressee s 190
10.4.3 Childbirth and breastfeeding history and risk of MS...........ccccovivrnniinnnnne 191
10.4.4 Sex differences in prevalence and strength of MS risk factors ..............ccco....... 196

10.5 DISCUSSION ....evvviiiieieieieieie ettt 200
10.5.1 Female t0 Male ratio.........cccvueueurieieirrrireee e 200
10.5.2 Puberty development and risk 0f MS ..o 200
10.5.3 Childbirth and breastfeeding history and risk of MS..........cccccovinnninnnnnne 200
10.5.4 Sex differences in prevalence and strength of MS risk factors .............cccceeveeeee. 201
10.5.5 Conclusions and future reSearch ... 202

10.6 SUMMAIY ..ot 203

10.7 POSISCIIPE ...ttt 203

10.8 REEIENCES ...t 203

Chapter 11 Main findings, future research and public health implications.................. 206

11.1 Main findings concerning UVR and MS ... 206

11.2 Causal inference with regard to UVR and MS ..o, 206

11.3 Future research with regard to UVR and MS ..o 207

11.4 Public health implications of the inverse association between UVRand MS............... 209

11.5 Other main findings of this thesIS..........cccoiriiii e, 210

11.6 Overall limitations of the Tasmanian MS case-control study..............cccoeovrrirrricene. 211

11.7 The future of epidemiological research of MS............cccoiiinniinineeen, 212

11,7 RETEIENCES ...ttt 212

Appendices

Appendix A Main QUESTIONNAINE .........cvovieieirises s A1

Appendix B Supplement on childbirth and breastfeeding history .............ccccovvvviennecnennne. B1

Appendix C Examination fOrM ..o s C1

Appendix D Personal residence and work Calendar .............cooveeeeeeeeeeeeeseeeseeens D1

Appendix E Proxy qUESHIONNAIE...........cccoueiiiirieirieieic e E1

Appendix F Repeat qQUESHIONNAINE. .........c.cceviiiiiciciiccce e e F1

Appendix G Evaluation fOrms ............ccoooioiiiiicccccccccce e G1

Appendix H Copies of publiCationS ...........ccccoiiieieiiiiiccc e H1

viii



PUBLICATIONS AND PRESENTATIONS AT SCIENTIFIC MEETINGS

Publications

Ponsonby A-L, van der Mei IAF, Dwyer T, Blizzard, BV Taylor, Kemp A, Simmons RD,
Kilpatrick T. High infant contact during early life is associated with a reduced risk of multiple
sclerosis. Manuscript submitted to JAMA.

“What affects your MS? — Responses to an anonymous, Internet-based epidemiological
survey.” Simmons RD, Ponsonby AL, van der Mei IAF, Sheridan P. Multiple Sclerosis
2004;10:202-211

van der Mei IAF, Ponsonby A-L, Dwyer T, Blizzard L, Simmons R, Taylor BV, Butzkueven H,
Kilpatrick T. Past sun exposure, skin phenotype and risk of multiple sclerosis: a case-control
study. BMJ 2003;327:316-320

Ponsonby A-L, McMichael A, van der Mei IAF. Ultraviolet radiation and autoimmune disease:
insights from epidemiological research. Toxicology 2002;181-182:71-78

van der Mei IAF, Blizzard L, Stankovich J, Ponsonby A-L, Dwyer T. Misclassification due to
body hair and seasonal variation on melanin density estimates for skin type using
spectrophotometry. J Photochem Photobiol 2002;68:45-52

Rubio JP, Bahlo M, Butzkueven H, van der Mei IAF, Sale MM, Dickinson JL, Groom P,
Johnson LJ, Simmons RD, Tait B, Varney M, Taylor B, Dwyer T, Williamson R, Gough NM,
Kilpatrick TJ, Speed TP Foote SJ. Genetic dissection of the HLA region using haplotypes of
Tasmanians with Multiple Sclerosis. Am J Hum Genet 2002;70:1125-1137

van der Mei IAF, Ponsonby AL, Blizzard L, Dwyer T. Regional variation in Multiple Sclerosis
prevalence in Australia and its association with ambient Ultraviolet radiation.
Neuroepidemiology 2001;20:168-174.

Scientific presentations

van der Mei IAF, Ponsonby AL, Dwyer T, Blizzard L, Simmons R, Taylor BV, Butzkueven H,
Kilpatrick T. Past sun exposure, skin phenotype and risk of multiple sclerosis: a case-control
study. The Royal Australian College of General Practitioners 46t National convention &
Annual General Meeting Balance, Hobart, October 2003 (Oral presentation)

van der Mei IAF, Ponsonby AL, Dwyer T, Blizzard L, Simmons R, Taylor BV, Butzkueven H,
Kilpatrick T. Past sun exposure, skin phenotype and risk of multiple sclerosis: a case-control
study. Australasian Epidemiological Association Annual Meeting, Perth, September 2003 (Oral
presentation, Awarded with travel bursary)

van der Mei IAF, Ponsonby AL, Dwyer T, Blizzard L, Simmons R, Taylor BV, Butzkueven H,
Kilpatrick T. Past sun exposure, skin phenotype and risk of multiple sclerosis: a case-control
study. International Society for Environmental Epidemiology, Perth, September 2003 (Poster



presentation)

van der Mei IAF, Ponsonby A-L Current epidemiological research in Australia to assess the
role of exposure of ultraviolet radiation and other environmental factors on Multiple Sclerosis.
Scientific meeting on “Progress in Multiple Sclerosis Research”, Sydney, October 2002 (Oral
presentation)

van der Mei IAF, Stankovich J, Ponsonby A-L, Dwyer T. An approach to study gene-
environment interactions in the Tasmanian Multiple Sclerosis Research Program. Australasian
Epidemiological Association Annual Meeting, Canberra, November 2000 (Oral presentation)

van der Mei IAF, Ponsonby A-L, Blizzard L, Dwyer T. Regional variation in Multiple Sclerosis
prevalence in Australia and its association with ambient Ultraviolet radiation. Scientific meeting
on ‘Progress in Multiple Sclerosis Research’, Melbourne, November 2000 (Oral presentation)

HONOURS RECEIVED IN THE COURSE OF THIS WORK

Travel bursary for Australasian Epidemiological Association Annual Meeting, Perth,
September 2003 for oral presentation: Past sun exposure, skin phenotype and risk of multiple
sclerosis: a case-control study.

Travel bursary for Australasian Epidemiological Association Annual Meeting, Canberra,
November 2000 for oral presentation: An approach to study gene-environment interactions in
the Tasmanian Multiple Sclerosis Research Program.



ABBREVIATIONS

AF
CGRP
Cl
CMV
CNS
CSF
DSS
EAE
EA-R
EA-D
EBNA
EBV
EDSS
HHV
HLA
HSV
ICC
IDDM
Ig

IL

IM
INF
K
MBP
MED
MHC
MOG
MRI
MS
ON
OR
PLP
RR
SD
SE
Th
TNF
TGF
UVR
VCA
VZV

Attributable fraction

calcitonin gene related peptide
confidence interval

cytomegalovirus

central nervous system

cerebrospinal fluid

Disability Status Scale
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