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ANNUAL	  REPORT:	  
	  
INTRODUCTION:	  
	  
The	  purpose	  of	  the	  protocol	  funded	  by	  the	  training	  award	  was	  to	  determine	  the	  influence	  of	  vitamin	  D	  status	  and	  
related	  genetic	  polymorphisms	  on	  overall	  risk	  of	  prostate	  cancer	  and	  risk	  of	  aggressive	  forms	  of	  prostate	  cancer.	  	  It	  
involves	  three	  Chicago	  area	  academic	  affiliated	  urology	  clinics	  where	  2025	  men	  will	  be	  recruited.	  Thus	  far,	  we	  have	  
recruited	  	  	  from	  all	  sites.	  Age	  40-‐79	  year	  old	  men	  are	  recruited	  prior	  to	  prostate	  biopsy	  and	  serum	  vitamin	  D	  and	  blood	  
for	  genetic	  analysis	  is	  drawn.	  Also	  questionnaires	  on	  medical	  history/demographic	  information,	  sun	  exposure,	  and	  
dietary	  calcium	  and	  vitamin	  D	  intake	  are	  ascertained.	  Finally,	  the	  melanin	  content	  of	  the	  skin	  is	  measured	  using	  a	  skin	  
reflectance	  meter	  called	  a	  Dermaspectrometer,	  to	  measure	  baseline	  skin	  melanin	  content,	  which	  is	  known	  to	  inhibit	  
vitamin	  D	  synthesis	  from	  sunlight.	  This	  physician	  research-‐training	  award	  would	  provide	  the	  recipient,	  Dr.	  Adam	  
Murphy,	  with	  mentorship	  from	  Dr.	  Kittles	  from	  cancer	  genetics	  and	  from	  Dr.	  Catalona	  in	  clinical	  research	  in	  prostate	  
cancer.	  This	  has	  resulted	  in	  several	  abstracts	  over	  the	  past	  year	  and	  one	  publication.	  As	  part	  of	  his	  training	  program,	  he	  
will	  also	  be	  receiving	  some	  formal	  laboratory	  training	  from	  Dr.	  Kittles	  on	  several	  genetic	  data	  analysis	  techniques.	  This	  
coming	  year	  will	  focus	  on	  laboratory	  techniques	  involved	  with	  genotyping.	  The	  training	  program	  also	  provided	  for	  
several	  opportunities	  to	  deepen	  his	  connection	  with	  other	  research	  collaborators	  across	  institutions.	  I	  have	  been	  
working	  on	  a	  community	  based	  participatory	  research	  project	  with	  Marcus	  Murray	  at	  Project	  Brotherhood,	  Inc	  focused	  
on	  barriers	  to	  HIV	  and	  prostate	  cancer	  screening	  which	  is	  funded	  by	  our	  Northwestern	  University	  Specialized	  Program	  of	  
Research	  Excellence	  in	  Prostate	  Cancer.	  I	  also	  have	  been	  awarded	  a	  new	  investigator	  award	  by	  the	  NIH	  Office	  of	  AIDS	  
Research	  in	  collaboration	  with	  two	  Infectious	  Diseases	  physicians	  at	  Northwestern	  University.	  Moreover,	  it	  is	  providing	  
for	  time	  for	  taking	  classes	  in	  the	  Masters	  of	  Science	  in	  Clinical	  Investigation	  program	  at	  Northwestern	  University	  to	  
improve	  his	  skills	  in	  biostatistics,	  epidemiology	  and	  research	  methods.	  	  
	  
Note:	  Please	  recall	  that	  there	  were	  multiple	  delays	  with	  the	  approval	  for	  the	  protocol	  since	  there	  was	  so	  many	  
institutions	  involved	  and	  since	  the	  primary	  mentor	  left	  University	  of	  Chicago	  and	  went	  to	  University	  of	  Illinois	  at	  Chicago.	  
Dr.	  Murphy	  initially	  tried	  to	  seek	  approval	  for	  all	  four	  participating	  institutions,	  which	  proved	  to	  be	  formidable.	  Dr.	  
Murphy	  spent	  much	  of	  my	  time	  initially	  obtaining	  signatures	  from	  laboratory	  managers,	  biohazard	  and	  safety	  personnel	  
to	  get	  the	  necessary	  forms	  signed	  for	  environmental	  compliance.	  	  There	  was	  also	  confusion	  as	  to	  whether	  the	  PI	  needed	  
to	  submit	  the	  protocols	  for	  every	  participating	  site.	  Ultimately	  Dr.	  Melissa	  Baker	  decided	  that	  since	  the	  DOD	  was	  solely	  
funding	  me	  to	  do	  the	  project	  and	  that	  their	  funds	  were	  not	  going	  to	  the	  other	  institutions.	  Thus,	  monitoring	  the	  other	  
sites	  now	  falls	  under	  the	  Northwestern	  IRB	  purview.	  It	  was	  finally	  decided	  in	  July	  2011	  that	  since	  the	  protocol	  was	  
identical	  at	  each	  site	  and	  since	  the	  principal	  investigator	  was	  responsible	  for	  most	  of	  the	  recruiting	  at	  each	  site	  that	  the	  
other	  sites	  would	  not	  be	  under	  the	  purview	  of	  the	  Department	  of	  Defense.	  The	  only	  site	  that	  then	  required	  HRPO	  
approval	  was	  Northwestern	  University,	  which	  occurred	  in	  Month	  10.	  	  	  
	  
BODY:	  	  
	  

Year	  2	  accomplishments:	  (Months	  13	  -‐	  24)	  
1. Recruitment:	  began	  recruitment	  under	  the	  DOD	  approved	  protocol	  and	  consent	  form	  at	  all	  participating	  sites.	  
2. Additional	  Training	  

a. Worked	  in	  Dr.	  Kittles’	  laboratory	  to	  learn	  some	  of	  the	  lab	  techniques	  for	  DNA	  extraction,	  genotyping,	  and	  
data	  analysis	  techniques	  for	  epidemiologic	  studies.	  

b. Taking	  coursework	  at	  Northwestern	  University’s	  Master’s	  of	  Science	  in	  Clinical	  Investigation	  (Months	  13	  –	  
22)	  



i. Intermediate Biostatistics 
ii. Intermediate Epidemiology 

iii. Drug Development Process 
	  

3. Secondary	  Aim	  analysis	  of	  effects	  of	  socioeconomic	  status,	  insurance	  status,	  education	  level	  and	  race	  on	  
aggressiveness	  of	  prostate	  cancer	  on	  biopsy	  and	  on	  prostatectomy	  surgical	  pathology	  has	  been	  
postponed	  due	  to	  lack	  of	  significance	  of	  endpoints	  on	  preliminary	  analysis.	  	  

4. I	  performed	  a	  data	  analysis	  on	  vitamin	  D	  and	  prostate	  cancer	  risk	  for	  an	  abstract	  for	  the	  Intercultural	  
Cancer	  Council	  Biennial	  Symposium	  on	  Minorities,	  the	  Medically	  Underserved	  &	  Health	  Equity.	  

a. Specimen	  processing	  at	  ARUP	  laboratories	  in	  Salt	  Lake	  City,	  Utah	  
b. Trained	  research	  assistant	  to	  gather	  data	  on	  initial	  pathology	  review	  and	  post	  prostatectomy	  pathology	  

for	  Quality	  Control	  
c. Genitourinary	  pathologists	  at	  participating	  sites	  evaluated	  pathology	  samples.	  
d. Worked	  with	  Dr.	  Kittles	  and	  Dr.	  Catalona	  on	  selection	  of	  control	  patients,	  data	  analysis,	  and	  

interpretation	  and	  podium	  presentation.	  
e. PhD	  epidemiologist,	  Iman	  K.	  Martin	  PhD,	  assisted	  with	  statistical	  analysis	  for	  abstract.	  

5. IRB	  Renewal	  at	  Northwestern	  University	  (lead	  institution	  over	  participating	  sites).	  
a. Continuing	  Review	  completed	  in	  Month	  18	  

	  
KEY	  RESEARCH	  ACCOMPLISHMENTS:	  
	  

o I	  have	  completed	  the	  continuing	  review	  for	  Northwestern	  University	  and	  the	  participating	  sites	  for	  2012	  and	  
have	  data	  on	  356	  patients	  from	  my	  preliminary	  data	  phase	  pre-‐approval	  (103	  cases/176	  controls/77	  negative	  
biopsies).	  Since	  HRPO	  approval	  I	  have	  recruited	  93	  cases/291	  controls/93	  negative	  biopsies.	  Of	  the	  483	  men	  
recruited	  this	  past	  year	  195	  are	  African	  American	  men	  and	  204	  are	  European	  American	  men,	  and	  84	  others.	  4	  AA	  
and	  3	  EA	  have	  pending	  biopsy	  results.	  
	  

o I	  have	  submitted	  the	  following	  abstracts	  at	  national	  scientific	  meetings:	  
• Murphy,	  A,	  Martin,	  I,	  Nyame,	  Y,	  Shah,	  E,	  Ruden,	  M,	  Newsome,	  J,	  Agate,	  S,	  Dixon,	  M,	  Hollowell,	  CMP,	  

Catalona,	  W,	  Kittles,	  R.	  Vitamin	  D	  Deficiency	  and	  Prostate	  Cancer	  Risk	  in	  African	  American	  Men.	  Biennial	  
Symposium	  on	  Minorities,	  The	  Medically	  Underserved	  and	  Health	  Equity	  Abstract,	  June	  2012.	  

	  
• Nyame,	  Y,	  Kittles,	  R,	  Murphy,	  A.	  Evaluating	  Vitamin	  D	  Levels	  And	  Risk	  of	  Renal	  Cell	  Carcinoma	  Using	  An	  

Electronic	  Data	  Warehouse.	  Biennial	  Symposium	  on	  Minorities,	  The	  Medically	  Underserved	  and	  Health	  
Equity	  Abstract,	  June	  2012.	  

	  
• Murphy,	  A,	  Nyame,	  Y,	  Smith,	  D,	  Castaneda,	  L,	  Kelley,	  B,	  Minaya,	  K,	  Hollowell,	  CMP,	  Kittles,	  R.	  Biological	  and	  

Environmental	  Correlates	  of	  Vitamin	  D	  Status	  in	  African	  American	  and	  European	  American	  Men	  in	  Chicago.	  
AACR	  Abstract,	  September	  2011.	  

	  
• Batai,	  K,	  Beisner,	  E,	  Shah,	  E,	  Castaneda,	  L,	  Smith,	  D,	  Murphy,	  A,	  Kittles,	  R.	  IL-‐16	  variants	  associated	  with	  

prostate	  cancer	  risk	  in	  African	  Americans.	  AACR	  Abstract,	  September	  2011.	  
	  

o I	  have	  published	  a	  paper	  based	  on	  this	  data	  on	  predictors	  of	  vitamin	  D	  status:	  



• Murphy	  AB,	  Kelley	  B,	  Nyame	  YA,	  Martin	  IK,	  Smith	  DJ,	  Castaneda	  L,	  Zagaja	  GJ,	  Hollowell	  CM,	  Kittles	  RA.	  
Predictors	  of	  Serum	  Vitamin	  D	  Levels	  in	  African	  American	  and	  European	  American	  Men	  in	  Chicago.	  Am	  J	  
Mens	  Health.	  2012	  Mar	  8.	  (See	  Appendix	  1)	  

	  
o I	  have	  hired	  a	  research	  assistant	  named	  Michael	  A.	  Dixon	  to	  aid	  in	  clerical,	  data	  management	  and	  recruiting	  efforts.	  	  

	  
o I	  have	  also	  been	  involved	  in	  several	  articles	  with	  Dr.	  Kittles	  and	  Infectious	  Diseases	  colleagues	  at	  Northwestern	  

University:	  
• Taylor	  AK,	  Zembower	  TR,	  Nadler	  RB,	  Scheetz	  MH,	  Cashy	  JP,	  Bowen	  D,	  Murphy	  AB,	  Dielubanza	  E,	  Schaeffer	  AJ.	  

Targeted	  antimicrobial	  prophylaxis	  using	  rectal	  swab	  (RS)	  cultures	  in	  men	  undergoing	  transrectal	  ultrasound	  
guided	  prostate	  biopsy	  (TRUSP)	  significantly	  reduces	  the	  incidence	  of	  post	  procedure	  infectious	  
complications	  and	  cost	  of	  care.	  J	  Urol.	  2012	  Apr;187(4):1275-‐9.	  

• Murphy	  AB,	  Ukoli	  F,	  Freeman	  V,	  Bennett	  F,	  Aiken	  W,	  Tulloch	  T,	  Coard	  K,	  Angwafo	  F,	  Kittles	  RA.	  8q24	  risk	  alleles	  
in	  West	  African	  and	  Caribbean	  men.	  Prostate.	  2012	  Jan	  10.	  doi:	  10.1002/pros.22486.	  	  

• N’Diaye,	  A,	  Chen,	  GK,	  Palmer,	  CD,	  Ge,	  B,	  Tayo,	  B,	  Mathias,	  RA,	  Kittles,	  RA,	  Murphy,	  A,	  Nyante,	  S,	  Ogunniyi,	  A	  et	  al.	  
Identification,	  replication,	  and	  fine-‐mapping	  of	  loci	  associated	  with	  adult	  height	  in	  individuals	  of	  African	  
ancestry.	  Nature,	  April	  2011.	  

• Haiman,	  CA,	  Chen,	  GK,	  Blot,	  WJ,	  Strom,	  SS,	  Berndt,	  SI,	  Kittles,	  RA,	  Rybicki,	  BA,	  Isaacs,	  WB,	  Ingles,	  SA,	  Stanford,	  JL,	  
Diver,	  WR,	  Witte,	  JS,	  Chanock,	  SJ,	  Kolb,	  S,	  Signorello,	  LB,	  Yamamura,	  Y,	  Neslund-‐Dudas,	  C,	  Thun,	  MJ,	  Murphy,	  A,	  
Casey,	  G,	  Sheng,	  X,	  Wan,	  P,	  Pooler,	  LC,	  Monroe,	  KR,	  Waters,	  KM,	  Le	  Marchand,	  L,	  Kolonel,	  LN,	  Stram,	  DO,	  
Henderson,	  BE.	  Characterizing	  genetic	  risk	  at	  known	  prostate	  cancer	  susceptibility	  loci	  in	  African	  Americans.	  
PLoS	  Genet.	  2011	  May;7(5):e1001387.	  	  

• Haiman,	  CA,	  Chen,	  GK,	  Blot,	  WJ,	  Strom,	  SS,	  Bernt,	  S,	  Kittles,	  RA,	  	  Murphy,	  A,	  Rybicki,	  BA,	  Isaacs,	  W,	  Ingles,	  SA,	  
Stanford,	  JL,	  Diver,	  R,	  et	  al:	  Genome-‐wide	  association	  study	  of	  prostate	  cancer	  in	  men	  of	  African	  ancestry	  
identifies	  a	  susceptibility	  locus	  at	  17q21.	  Nat	  Genet.	  2011	  Jun;43(6):570-‐3.	  

	  
REPORTABLE	  OUTCOMES:	  
	  
Published	  Article	  
Murphy	  AB,	  Kelley	  B,	  Nyame	  YA,	  Martin	  IK,	  Smith	  DJ,	  Castaneda	  L,	  Zagaja	  GJ,	  Hollowell	  CM,	  Kittles	  RA.	  Predictors	  of	  
Serum	  Vitamin	  D	  Levels	  in	  African	  American	  and	  European	  American	  Men	  in	  Chicago.	  American	  Journal	  of	  Men’s	  
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Abstract:	  Vitamin	  D	  deficiency	  is	  epidemiologically	  linked	  to	  prostate,	  breast,	  and	  colon	  cancer.	  When	  compared	  with	  
European	  American	  (EA)	  men,	  African	  American	  (AA)	  men	  have	  increased	  risk	  of	  prostate	  cancer,	  but	  few	  studies	  
evaluate	  vitamin	  D	  status	  in	  AA	  men.	  The	  authors	  evaluate	  the	  biological	  and	  environmental	  predictors	  of	  vitamin	  D	  
deficiency	  in	  AA	  and	  EA	  men	  in	  Chicago,	  Illinois,	  a	  low	  ultraviolet	  radiation	  environment.	  Blood	  samples	  were	  collected	  
from	  492	  men,	  aged	  between	  40	  and	  79	  years,	  from	  urology	  clinics	  at	  three	  hospitals	  in	  Chicago,	  along	  with	  
demographic	  and	  medical	  information,	  body	  mass	  index,	  and	  skin	  melanin	  content	  using	  a	  portable	  narrow-‐band	  
reflectometer.	  Vitamin	  D	  intake	  and	  ultraviolet	  radiation	  exposure	  were	  assessed	  using	  validated	  questionnaires.	  The	  
results	  demonstrated	  that	  Black	  race,	  cold	  season	  of	  blood	  draw,	  elevated	  body	  mass	  index,	  and	  lack	  of	  vitamin	  D	  
supplementation	  increase	  the	  risk	  of	  vitamin	  D	  deficiency.	  Supplementation	  is	  a	  high-‐impact,	  modifiable	  risk	  factor.	  Race	  
and	  sunlight	  exposure	  should	  be	  taken	  into	  account	  for	  recommended	  daily	  allowances	  for	  vitamin	  D	  intake.	  
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CONCLUSIONS:	  
	  
The	  HRPO	  approval	  to	  begin	  recruiting	  participants	  was	  just	  provided	  in	  month	  11	  of	  year	  1.	  However,	  preliminary	  data	  
collection	  was	  good	  and	  since	  approval,	  recruitment	  has	  been	  going	  pretty	  well.	  I	  have	  worked	  with	  my	  mentors	  on	  
research	  training	  goals	  including	  learning	  DNA	  extraction,	  SNP	  selection,	  genetic	  data	  analysis,	  paper	  and	  abstract	  and	  
podium	  presenting	  and	  review	  of	  the	  literature.	  I	  have	  also	  enrolled	  in	  multiple	  classes	  in	  the	  program	  in	  Master’s	  of	  
Science	  in	  Clinical	  Investigation	  at	  Northwestern	  University.	  We	  are	  set	  up	  to	  continue	  with	  the	  Department	  of	  Defense	  
approved	  protocol.	  
	  
In	  Chicagoland,	  63%	  of	  African	  American	  men	  and	  18%	  of	  European	  American	  men	  are	  deficient	  using	  the	  stringent	  
Institute	  of	  Medicine	  definition,	  25	  hydroxyvitamin	  D	  <	  20ng/ml	  in	  40-‐79	  y/o	  men	  presenting	  to	  the	  urology	  clinics.	  The	  
African	  American	  men	  are	  vitamin	  D	  deficient	  at	  relatively	  high	  rates	  in	  the	  warm	  months	  in	  Chicago.	  The	  season	  was	  the	  
biggest	  predictor	  of	  vitamin	  D	  level	  followed	  by	  use	  of	  vitamin	  D	  supplements	  in	  European	  Americans.	  The	  biggest	  
predictor	  of	  vitamin	  D	  deficiency	  in	  African	  American	  men	  was	  skin	  color	  and	  they	  were	  more	  likely	  to	  be	  deficient	  using	  
any	  of	  the	  potential	  cutoffs.	  This	  project	  will	  provide	  adequate	  numbers	  of	  men	  for	  detecting	  the	  effects	  of	  vitamin	  D	  
status	  on	  prostate	  cancer	  risk.	  	  
	  
Moreover,	  we	  recently	  presented	  preliminary	  data	  on	  the	  risk	  of	  vitamin	  D	  deficiency	  on	  prostate	  cancer	  risk	  in	  
European	  American	  and	  African	  Americans.	  The	  overall	  findings	  show	  increased	  prostate	  cancer	  risk	  among	  European	  
Americans	  when	  they	  were	  vitamin	  D	  deficient	  in	  the	  low	  UV	  months.	  The	  risk	  of	  prostate	  cancer	  risk	  was	  elevated	  for	  
African	  Americans	  when	  they	  were	  deficient	  in	  the	  high	  UV	  months	  and	  there	  risk	  of	  aggressive	  disease	  went	  up	  when	  
vitamin	  D	  deficient	  in	  the	  warm	  UV	  months.	  There	  was	  a	  trend	  for	  increased	  disease	  aggressiveness	  among	  European	  
Americans	  in	  the	  low	  UV	  months	  too	  but	  the	  confidence	  intervals	  were	  too	  wide.	  This	  should	  improve	  with	  further	  
participant	  accrual.	  
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Predictors of Serum Vitamin D Levels in 
African American and European American 
Men in Chicago 
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• Demetria J. Smith. HA 2• Lauren Castaneda. HA 1 • 

Gregory J.Zag •• MD1
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Abttr"att 
Viwnin D deficiency is epidemiolog;gJiy linlced 1ID prona~e. Drmst. and c:mlon Cllnur. W!en c.ompued with EuropeAn 
Amerign (EA) men, Afi.iCill'l American (AA) men hil'W'e incrssed risk of pros1a1e gncer, but few rt.udim ev.tluat.e 
vitamin D sutus in AA men. The authora evaltAte the biological and el'llfironmental predc10rs of vitamin D deficiency 
in AA and EA men in Chi~ Illinois, a low utriM~et rlldiation er'Mronment. ~ood svnples were cdlected from 492 
men, oged between ..0 and 79 yean, &am urology dirks at three hospical:s in Chia.so. ~ong with derno811PNC and 
medigJ infDrmatio"'body man ndex.,o.nd tlcin mdanin content usif'6a poruble narrow~d reAectJOmeter.Viwnin D 
intake o.nd ulvlwiolet radiiltion eocposure w-ere a»eesed using valica1ed ~eetioruliiru. The reswcs dernonstr'Q:ted lhilt 
Bb.ck race, CDid seuon or blood dMl¥1( elevated body mus inde:K. and b.ck or vitamin D supplementation i~n!I.Uie 1he 
risk of vitamin D deflcie~y. S14>plementoLtion is a h~mp;a.u. modifiahle risk ~ctJOr. Race and sunlight eMpOSure should 
be et~n in11D acoount fOr recummended daily allow;mc_es fDr vitamin D intai.A 

Keywords 

heillth ine~ality/disp;a.rity1 heal1h care issues, health promotion and diseue pretenliot'\, nuuitio"' pre'¥'en~ medicine, 
p.J:>Iic health 

Introduction 

Vibtmin 0 mgula~JetJ perathytoid bcxmone ~h nd is 
bown to bevo a role io bcoe fotmatiOD, re«U:ptian, aod 
miumfuatiou. VilamJu D dd'iciellty 1HUlbl m dKAUe<l 
bOJie d.msily, aod it w lhe primary <!llue ol ricbb in 
obilclte11 and osb!om.alada ~11d ~is in achiU:s 
(Heney, 2004 • In n<:eo l ~ 110imt:isbt have been 
inveriglltiug the mle of vi bo:Dm D m ~ pr'C'.'UbOD. 

Vibtmin D dettdenoy bu been implicabed in dia.bdl!e, 
bypedle111iou, end1blge tenal clilleu&, tubeJOllbis, aod 
peripbeml arlay di-...e (Holick, 2006; Holick .t. Cbe.n, 
2008; Melamed et Ill, 2009; :ae· Mio.h011, von Mu.hleJI, 

.t. MIUe~ 2008 . Shulie.~ bave abo bmd inaeued iooi
den(te of~ colon, ud pro~~btte etU:ll:!eT 4100Q,g pecple 

living a1 bigbt>T ~ io the UIJi ted St4tlee (Holick, 
2006; Sclbwut:z: It Hu.lb, 1990 . MIUa el Ill ( 1992 
foUDd lbtd ptcelate eelli bevo the vi bo:Din D ~eplar 
{VDR), ud the VDR bas bem found in aliWllbeTof olh« 
noucenal t~. Olh« thlcliee ng~t lhai 1,25l0H)'l-D, 
fbo most active melllbolibe of vitamin D , liPJietlr'l to 

p~ oe1l cilll'ereo tiatiou aod mhtbit p:rolibmatian 
{Holi~k, 20 • Multiple •ta.xl.iee b«ve ~ d.denni
nnb of low 25-hydroxyvilmnio D (25--0H D lena 
(Beujamin et Ill, 200~ Bi.cboff-Femui, Dietrich, Onrv, 
.t. 01lWIII!m" HugbM, 2004; Cbapuy et Ill, 1997; Dmnon
~bee, 2 004; o~:wwan-Hugll. el Ill, 2005. Hmman 
et a.1, 2008; Ha.nis, Sot:eriadee, Cool~ M~ It 
Dawsoo-Hugbee., 2000; Hot~ 2006; HoUde et aL, 
2005; .Kum.sri, Judd, a. Tn@Prkha, 2008; MalabiDUlll, 
VmmW., 4!t Ho1iclc, 1998; Netiby..O"Dell et al., 2002; 
Seadi et ~1., 2006; Vietb, Le.dak, It Wel£isb, 200J; Z.ad•bir, 

1Noruww.n Unlwnlty.OIIi:JlU.II •• USA 
1Unlwntty ~ lltloleat CN~ CMcqo.lt., USA 
1Unlwntty ~ Olk:qo Hosptale, OIIQcO.Il, USA 
'=ook Cou~ Hill ttl and HaspU5 9yltllm. Ctlt:qo, ll, USA 

co,...,ondln&JWU.or: 
Adam 9. M~ DtipMI1UIIU ~ U"'ioC)', RlhbiiJ Sdlool ~ McildiGIAQ, 
Nol1hW~Drn UlhWiky, )0) E. 0111'1.110 ._lila. 16-liQ.CNcqo.IL 
60611,\JSA 
Emal:a.l'l'«..rJ'I'Il@"nd.nontlwaarn.8Cal 



 

Mflltht et ol 

'liee11, Pm, Noni-, &t M.a:rti~ 2005). The. .tudieellave 
be~ canied out tDJLinly ia Caucuin vroo:aen ucl have 
dem.cJUba~ Ibid B£P, --, etbnioity, latibLde., •ee.au, 
body man iDdes. (BMl), nd dietary GOd IUpplcmcotal 
vitamin D in.takewem important f'aotom ~il\gv~ 
mm D .tatu.. There are a few .tudiM cvaluat~g the 
~V1llmooofvitamin D itsu&ioie11cy ia me11 (Bmjamin 
et at., 2009; Holick &: Cbeu, 2008; MtUer et aL, 1992; 
Na.tioual lutil:uiH of Hee]fb, 2010; lW1 et al, 2008; 
Schwartz &: Hulh, 1990 aud Ear: fewer in AfriciiD 
Americn (AA) mea (Benjamin et tal, 20@9 • 

Tbele are a numb«- of &.dlcn that ~t cinrulatins 
levch of.enm~ vibrmin D . ln ILdditiolllogeuetioVllriatiao 
i11 the vitamin 0 pafbway, three primary modi.£ie. of 
Rnml vitamin D kwh am diet, atp01111D11io tw rad illtm 
(UVR). and *in rolot. 11::11& Neticx:al Iuti.l:uiH of HM1Ib 
(NIH} litt. £'tsb 1iva ails cmd :fitl:ty 6s11, wch as IIAlmco, 
tuna, and macla!nl,s fbe beebCIW'Cet~ of delmyvibuoiu D. 
V~tami11 D CIID ol:Jo be £ound i11 q;p, inadioted UIUib
toOtD., yeast, aod to k41RT amouot. in fortified CQIIIff•l 

milk ('NIH. 2010). On Novemb«- 30, 2010, the laltitute 
of MediciliO {20 11 reJe,sed thci:T upd.a!N 0 elmy 
Relemwe Iutab, whkh 1't\0Cimtllmd• that ioc1.ividualll 
yo~ lbtm 70 yean of~ oblllill 600 ru of vi bo:DiD D 
£rom their diet. Tbiltepre«nhl a 200 ru incnuo ia ptevi
OUilMJOmrDendecldailyiL~forvilamia o,. Tbi.s i.s 
ouly expeoted to increuo 1erum 25-byd_roK.yvibtmiu D 
(25-0HO level» by 1.4n&'ml ouavuo.p.Ablo,beoaue 
of a ~eptuci ty of~el1 eoride.nce for del'miDgvita
mill 0 de£ici.ncy, lheln.l:itule ofMedicine hu ~ 
the defici.e:ncy GU!o1l' for 1erum 25-0H D levels from > 
.30 upL to >20 llt(mL. Obe.ily ;. as.ociated witb v~ 
miD 0 de:&oimcy. Ooly 28% of obetieadoleecrenhlmaohed 
nffieienl vibo:DiD D Rnml 1e~111 whco giveu da.ily sup
plemeo bili011 of vitmnio 0 800 ru; Hattl, f"l..mogJm, 
f cmria; It: Barel, 20 11). In a 1m:ge ~ )JTOIItale can

cer- •tudy, it w.• 1howu lbld me:u liv-iog al b)sb latitude 
have high ]retrakoae of vilamia 0 ddicieooy. T.ftlml 
topfbeT, with d.aiD ao Sweilsb )JTOIItate oaae« nd with 
iJiudietl done on women £rom the United Amb Bmi:mlH, 
tbe data IU8s'Nt Ibid the.& l'CCCilJIIIcodaiioulm isflt 11eed 
to be oltuW baed on BMI, IUD atPOirlln\ and lkiu color 
SIUldi et ol., 2006). 

&posut:e to tN1l acoounts for approx:itMteJy 9()% o£ 
dmula.ti11g kwh of25-0H D {Holick, 2003 . 1'bi!l at~ 
IJ1JrO is ~ted by Ute time that one IJl'Cod.t cublido, the 
amouu t cl clothing aae WMDa, aod the UR of nuaeat. 
Iudividuall who live i!aTfbor £rom the equakr receive Je. 
UV OIKpOSUte on IIVmap tbiiD tb~ wbo moido olasu b:> 
it. Alti bLdO) looAl 'W'Oil.fbeT hew, nd latitude allo tdfed 
UVR ~nre. livins 11orfb of abou.t J7° latitude limit. 
U~ B mdiatiou exponrelrom arowxlNovem ber tbreqgb 
T ebnuny beet~W~ e the IUD ... Zle1lith anste i• 10 low thallhe 
olmoiphete ab.arba m011t UV-B uryw befme ii maohee lbe 
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Barlb"l ~. Dar.br llkill pigum&ftticn 1HU1tit~g from 
io.,.-.eued melanin prod:-uctiao io !he lkio mebmocyte. can 
aMuoe the etl"Lca.cy oftN-B mdiatiott-<indu.eed vitamia D, 
~YUthet~il. Skin 'W'ifb hisb melanin co11 klnt atll TCduoe vita
miD 0

1 
~ecis by-up b:> 99%, toUCh ia theWfiY fb.at SPf

LS ( IUD ~tlaa f~ 15) IIIUBCTOeo doe. (Holidc, 2006). 
Although vHmnio 0 <Wici.e:ncy eHeds a signi.fioant 

portiao cl vorioalpapulalio11.s wmldwid~Milmve be~ 
idenlifaed u a group with a partieulatly high ri&k of v~ 
mio D deficiency (Holick, 2006). A •tudy dane io ycuns 
wome11 iD Bolko fouud the 1muu 25-0H 0 lcvell of 
~lt WOtDCD to be te. than half that of the.ir: While 
couole-tpartl m~• of -.scm (Ham• et ILl, 2000 • 
Additiooally, liWIY of the d~ thought b:> be saocl
oted with vibu:uiD 0 de£'a.citmcy me n:xxepmvokot amana 
Alvt (Mda.med et at, 2009). Thee& ot:.ervati0111 bipligbt 
the importauoecl ia~ the epiclemioJosyofv~ 
mio 0 de:Soicooy inAAa; hO'WCtreT, them a1e IUI!prisingly 
few ltucliee i:ovolvil\g thilpopulalic:m, eepecially AA men. 
P•vical • tucl.iN bavelXIt bad a suf:licieut muu ber of A.A. 
to al.bw-uca:by-ipeci£iclltfttisticelmo~i•, or they b~ 
uot thoro.ly iuvstipbed Ehe effect of nanaeDetic U.O.. 
ton {l'l.mril et ol, 2000; Jolm, Sc:bwarlz, K.oo, VIID Dftl 
Berg, &: [Dgl.ee, 2005}. Iu thi.s • tudy, we atplare the !hue 
pol:eotial COVttc)llmn-talmc:xiiBeu of RnliD vibu:ui11 D 
letrel:J iD AA tDCD b:> help Dlll\tlleT tbi.s q_uerion. 

Study Population 
Thil i.s a etc. sectional 1hldy evaluatiog modiJleUJ o! 
~~~m~m vitamin D 'W'ithiD a 1a:qpn o~~t:iaoftl •b.xiy 
enlu.aliog fbe biologicelll.lld euvirom:neo talll:Jiedialonl or 
llmltD vitmoio D nd ~tabe etm~ risk. Tbe •tudy 
popubd:ion co111iltl of 40- b:> 79-yett~old, .mbulalory, 
uretabed men in Clti~, IlliDoj-. ~tmftlt took 
place a.t Nortbwetit:em Memorial Holpillll, Cook County 
Heolth aod Haspitall Sywtem, nd Uu iveui ly of Ch~ 
HospitAl, io Clticego, Illinois, throusb the lelpCOtive ~ 
patie11t wolcsr olin.i.-a A nb.t of lhe coutml ~-t. 
wu recr.uited throusb pr011tate ccmcet: liiCCftDil\g eveahr. 
All paliftltl recruilred wen~ mote. that .e~ideot:iiied u 
AA, Elll'OpND Ame1:ic11D {BA), or HispanJc aod «Jll
~~mted b:> fbe veaipu.11c~ ad the iut:itu.tiarull mview 
bomd ORB}-~ 1tudy. \lle01cluded the 66 Hisprmkl 
t:Den from thi.s anal)Cis to IIWM furlbeT ~ &.olusiau 
criteria. 'lllrOle patient. will! bype-rpanthymidilm, liveT 
f~ ohrouio kidney di~e~~.~~ hiJtory of ricbt., Mncen 

ate-. u01110&1tu:x:tma akin caot~:r, 4Dd hisiay of inbam 
mw of ~jllm orvilllm~ia D metaboli.sm. five buodred 
and fltly~ight :patkot. (282 AA, 210 EAa, aod 66 
Hisptmio men 'lllrOle notUi~ io total The ltu.dy wu 
apprwed by e.ach of the inlt:ilut:iao •• !RB, aod all partU: i
ptllbt prcwided wrilte11 informed to111011l 



 

Methods 

R.eeeen:b coord.iaalian c~ io-pcno11 i:o1Jervi6,. at 
the time of ~itme11t cuul ctdmill~le-.N 1tru.dured que. 
lio1111AiJH thAi ucetlainedoalc:ium tmd vibttoio Dsuppl& 
toe:~~bttio11 iatalte, ~ &mily hl.tory oC cancer, 
medial! b~tmy, ~ion, io.7a:ne. eduattiou, alcohol 
cousumpti011 and tobo.cco use, marital.t.aha, ud tif:et.ime 
b~tory of n11 apoeute. Beccue of p~ou d4.t.a impli
atlillg io..-~ body fist conbmt u a ccmtributiog ~ 
to vibo:oiD D c:Je,£kieru:y (Holio.k, 2006), 1bmdiogbeigb1 
D.Dd weight 1lfU'e ~ for Blt.fi oalculatiaos. UV1l 
e-xposure -wu _._d usi11g o. Vlllidal:led qustionoaire 

Oto.t recorded. ~d. cumubtlive sun ap011t11e ov« 
vmolll "-9' ~· Skin colc:r,.,... aho meuured,- it 
bu be<o sbowu fho.t i:ocne..ed. akin pigme11tatiao ~ 

the cuiaoeouii'}'O the.il of vibamio D (Clemens, Adam•, 
Hen demon, It Holiok, 1982 . Slcin ~mbilio11 -wu me. 
IU1M u~g a. portable ~bD.Dd td'leo~t« called 
the Denoupecl:~tn:D&t« (Cybe.tdenn, Broo:ma.Il, a-..). The 
D~tmmeter ~ slcio color throu,gb akin 
tdlecla11ce, wbele outpu.t i1 apn.ed ill l:nmt of e~ 
themo. (B) and mda.ni:o ~ iodi.cu iom ~ to 10"", 
wbele higher V1l1u8 de110ie higher pigJllmt co11~ot 
(TcUciwalci, 1998). Tme l:lle06U.~toe11.ls of lllcin pigmen
tation wen ~aha at the inner upper m:m D.Dd tbne a.t the 
ce11ler of fb& £~bead to establish oaastih&tive tmd ~~ 
tative piSJlleo bilicm, t8peclively. The ~1e1tce beilften 
faauJbtlive aod co111tilutive M ind.ice. wu \Bed to c~ 
la!Je ll1l M ioctes, 'Wbicb npaweob fb& a.d.diliolllll melmtin 
ptodn.c<ed in ~aqoeed mo, and it would be pocitively 
cotnlated with lbe c;umulative suo ezposure a pemon btB 
~erie1toed ovu b.il or her lifetime. This melall.in 
ooolle111:-de:rived index~ m objeotive, qu&Dtiht.live index 
to measure cumul4tivo li&t:ime UVR ~· The 
~orted ad fb& mr&laoio ccob!o~ed tNR sponre 
iodk.ee ~ ued. in alliiDAlywee. 

A B1oclt oalcium aod viht.toio D ~ener a.dapted from 
lt!wi-al HNkh ITI'Jd Nt~rlliort.E:xtn~ti'MtilNI s~ 1999-
200 l die buy nco.ll data ad Vlllickted for u.e io the AA 
populati011 a•e.ed unal2.5-0H D illtab dutiQg the~ 
eml06 yu-r, detioed • the YlMIT prior to RO:ruitmmi ioiD 
the.t1ldy{Blocketal, l986; Block, Hartman,~ NaugJl bm, 
1990. Coe!H et at, 1991). Tb& IICC'eGI« «muted of 19 food 
ile101, J tuppl&mnbl qu.eriolls, cud. qUNtiODJ to adjust 
for food.fc:rtiScation tnclioe.. 

A peripheral blood aamp1e wu «illeclled. at fb& time of 
DeGUitmeot for llelVIII 2>0H D ~l Serum 
1mrple. wem 5~ io maa1l lett tubee o.t - 2o=c uobl 
2_s..oH D meature.me-ul Total 25..0H D w• aae.Rd 
by cbemihml.ine.cout itomu.llootny by the A.ociated. 
R.egi.olllll tmd Uoaremily- Pafbciicsisb labot11to-ry io can
jWictioll with the UOaremity of utah.. The teuoll of blood 
dnrw wu e-velwd:ed in tw-o IJe4UICOS u cold (1 Novemb« 

AmeOOin Jcxaml of Met* HediJ 6(S) 

Ibm ugh 30 ApriQ a.lld. 'W1Iml (1 May fbrougb 31 Octobft') 
ba..ed an UVR dahl from Cb~. 

111 our ooh.art of EA. cmd AA me11 with vi bo:oiD D da.ba, 
8L4% of all to.ell meet the labolJlby dettnilion of vi~ 
toio D de-Gcieucy wilb lovebl <30 "Q1jmt. ..ee Tablo 1). 
Niuty-tbree pereeot of AA men aod 6()% of BA would 
beccmid.end de&ieol Unna the lnritute of Medicine 
de£mi lion of d.e:Scimcy boiog<20 ~' 18% of the BA 
toell we-re de£icie11t veuu 63% oi AA mea. The 1DMn 

ndmedin .rum 2>0H D leve-l -wu 2L n&'mL. The 
toediallle¥el fat AA men wa~ 17.2 us'mL, wbereu for 
EA. men il: wu 24.2 nWmt. (p < .00 1). The-m w• a ~ 
1cmal pe.liem wi!Deaed io eerum 2>0H D leveh (llee 
Figure 1). The meao md mediao £or d.i&buy viht.toio 0 
iotaewu248TUtday md 174 fU/day, f'KJieclively. The 
meen total vibun.in D iotab (dietary and supplements) 
wu 410 lt.Vday, with a. mediu of 166 IlVday. For AA 
men, the mean total vil:mnio 0 i.ota.k:e w• 240 Ill' day, 
with a median o£74 rtlfday. BA mm bad o.mee.11 ilotal 
vibo:oi11 D intab of572 rt.Vday {med.illll of225 IU/day). 
The ~ru:e. boblree11 BA andAA men io tupp1eme. 
tal i.otab.'W'«'e statistically sigoi:6cllll t (Tablo 1 ). 

Peanco coc:xn,lllt:icx:a foT the ilotal ~ -rev-eel that 
biglle.rvil:mnio D l.evels W'ere si,goitt.anily llq9ltively ()Q{

mhlled. with BMI and positively ~JOcia.teci with itl«)me, 
the 1.llle of vitamin D tupplemeo latiao, and total Jifel:imo 
l1l1l aqonre u ~d bymelalliD coo.be11t d~ 
io am-a:pc:Md and~ llkio all p < .0 1). The 
distributi<Xlll of vi bo:oi11 D l&vel, eli& buy nd supplemental 
vibo:oio 0 iotab, and income "/~~rem mlatinly distiOGt 
bel:wea~ BAnd AA m.m. ~ of Ibis, we Jtnti£ed 
the pai:Iwise ca:relat:icx:B by nee wil:b ~~e_parabe ana.ly-. 
for AAand BA mm (tee Table 2). lnAA men, t::IOO& of the 
covni~ no.cbed. .tatisticalligoinCimce- for lb&ir C<Xr'e" 

1Aii011 with 2>0HO l&vUr.Amona BA me11, cmly iooom.e 
wu pa.i lively caaelalled. with vi brmio 0 level» (p- .04). 

On 1111iva.ri.tde linearte~icm (f~le l ), 25-0HO lev
e.ls were 'll.ll»t ttrc:JQgly~iclled by AA nee(~ - -6.95, p 
< .0005). 'Ibe liDNr model w~ oc:aln»ted with gra.c!.ual 
a.dditian c:l the oovuia~ The -.elai:io-uhip betl!N'ee11 AA 
to.ce @- - 4.B.S,p- .ol) tmd. 25-0H 0 level w• weeka:led 
by addit:iou o£ IJMIOD of blood dmw ad ~ use. 
Wi.lb the a.ddilion of total vibrmio D suwkmeat in.l:a.1e to 
lb.e model, AA nee reta.iu bcx-d.erlio.e siglitlalllC'e @
- 3.68, p- .()66). Wtlh the addit:io11 ofba~~eJioe *in mela,
llio coll.bmt aod nported lifetime JUD exposure (beth p ..: 
.OS),AAnu:e lceell ibtigniSCAmee(p - .74). 

When •tntitled by lit«\ the Jioeu ~nao (If-
0...30) £cr BA. reveell that 25--0 H D ~1» uemo.t tlmngly 
p«®l:ed by~ af'blood dmw (JJ- 6.'14,p ..: .000:5). Tb..8 

wm £ollov.oed io tirengib by the t.i iode.-detmd li&lime 
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Tablo 1. CharactM1srlc Compat110n &.tweon Mrtcan Amorkan and filropean Amorkan Mon 

Nrtc.-.Arntirltan &.rop-.n An-.11<an 
Clancro11n1c Mon (II = 282) Mon =210) p'hlue 

A&o~) S9.0:i: 11.1 ~S:i:8.S .959 
BMI (~) ?81.±51. 27.8±.5.4 .041• 
Serum 2.5-0H 'ftcamln D !M.I (n&"ml} 17.1 ±8. 1 2+.2:i: 10.1 ~cot• 

Dt.wy mrnn D tncdoe (lJI~ 9B±89.8 100..4± 101.9 .I IS 
Supplomanlal 'ftcamln D 1ntalolt I &8..5 :i: 582..5 475.2 :i: 29t..5.8 ~cot• 

Multlwt1amln use. ~ (contllnJ «XliU 'ftnrnn D,) en (H) 110 (53) .Ol&• 
Vhamln D 11.4>P6ernlr« us;a.o ~ 98~ 115 (55) .01~ 

Caldum supp .. mont uso, "~ IQS (-49) 122 (5~ .OJ&+ 
Sunscr-. use4o ~ 17 (11) 1-42. (~ ~00 1• 

Hiatt ,..... 40CpCISU"._G (%) (reponed lJV..eposur. Sl.(lO) 21 (10) .an• 
lndGC~ 10) 

MD. BMI: body n.s I hiS a; IU : lratnriiOnll ll'lk; UV: UliWioiiiC raclltlo~ l>OH Wllmrl D : l>IWJ'diCI)()'Ittamrl 0. 

'<.OS. 

EAmen 

High UVR months 
:11:1 . , . , l If 

Fi1un 1. £iln:>f*lll Amol1aan and Mrtcan Amorkan 'ftnrnn 
D lm.ls br monlh 

IUD~@- 5.BJ p- .02), income p- 1.13, p
.002);11Dd.BMI(P - -0.47,p- .009). The linear~ 
foxAA men -mre.ols fbtt 25-0H D ler.reb (If - 0.43 wen 
aJECia6!d with ~iota re.icleaa~ in tbe lropi.:. (~- 5.60, 
p- 114), &t:.ry vibnoio D iobsb @- 0.01, p- ,OJ); IIILd 
supplmu1Ji& villlmill D ioblb (J3- 0.05, p- .01). 

On binomial lcsistie nesr-iOJJ for vitamin D deJl.. 
deney (25--0H D < 20 na'mL), we oorsirucl:ed fbe 
nsre•ial model wi lb RUOJI u lbe ~jc.IDT nd also 
.-trati:Sed the aoal}'fl1 "by nace. bJ BA men, vitamin D 
defidenoywupredicW bycolciii!M.an ofblood dnw 
(odO udio [OR) - 3.34, p- .02) and lry the lAck of 

vitmnio D suppktamt use OR- 2.38, p - .035). Iu 
AA men, vi bunia D deilden.oywujmdicW by the lade 
of vi bn::ain 0 t uppleme11t ts& on1y (OR - 550 LO 
p- .05). 

Disausion 
f ody-four puca1 t of 011rpopultd:ico wu vitllmin D deii
cient using the mcently d.e:GD.ed Jasti~ of MWjoiae 
de£icimay oldotF (25-0H D < 20 ne'lDL). Ut~ fbe 
labom.tay ti:IUidA.Jd cldin.itiao ~JO ue'mL , mote than 
90~'o of the AA meo bave dei"ude.uc:y. The medilm total 
vitamin D inbab wa• 166 fU/clay ia 011r popula1i011. Tbo 
med:i1111 25-0H D level wu 21 nft'ml., wbiclJ il wen 
below the uualJO u@'lDL vilamia D .-u&imoy kYel. If 
we u.ume that the men coanmed aD a.dditicoal 434 ru 
to .t «e:ty'Oile io cut PJPllation to the 600 ru tuQID

meo.ded. daily a11cwanc~ we Wtlllld apeclmt in.o:tHJ~e o£ 
3 .04n!J'mL io t~etum 25---QB D l~els {0:J n&'mLper 100 
l1U of Ctllclt'«ol co~. ru. would keve37.1% a£ 
men clencieut Uli:ng < 20 u~mL u lhe d.e£icieuc:y cutoa: 
Tbil il net liD ILpproprild:e R001Dtll!lldfttiao far thit popu
lA.Iiou of men. 

Vitamin D lore.l it pud.ioted by RUOJJ, AA ~ 
i11eome, BMl, Olld vibmtin D nppl.emeulal intlib. 
Beclll15e the di.-trilndiou of vi brmi:n 0 l~eb wae clil:'&:r
ent~lween BAILuciAAmen, wenm n~sn-ious .tnilify
ing by mce. Wbeo .tmlifymg "by •~ and conbolli:ng 
for ~~ we tiod lb4t BA IUici AA meo have 1. dif:'Sem11t 
CODJb!.llat:km of V111'iahH UIOciakd with lbeir vi brmi11 D 
.-l:afus. for EA me:n, 1mtime ll1D exposure (M illds.) and 
iucome nctcb .-ta.tistiiool • isni:Sca110lew-itb 110all beta. coe~ 
tiNieabl (Jk l, p < .02, for bolb) wilb 8» ~ e~ for 
tee.~ao ofbloocl dt11W 03- JAO,p- .W ). Wbm .tnmfled 
by •eucm, vitllmia D 1UpJieme11t use <P - 6.3~ p- .02) 



 

AmerJcan Jwmol of Merh HeoiiJ 6(5) 

Tablo l. Penon Con-ela11onsWlth Serum 25-0H'Atll'l'lh D and Odter Canr1ue In .Afrkan .,_r1tan Men (thlsba!ctedAml) 
and &.ropean.Anwtan Hen (~Arect) 

o .. vy &wlemenu.l A.epor11td 
'Atll'l'lh VnmlnD uv Comori>ldty Pack Yean of .,. 25-0H D D lnuka lnrat. BMI Minda &posure Indo !imokliiJ Income .,. 1.00 .I) -m .II -.OS .09 .05 .)~ ,-g. -.m 

25-0H D .01 1.00 111 .14 -.oa .II .06 - .01 -.11 • 
o .. vymamln - .17 . 13 LOO .G) -.oa .05 -.06 .01 -· .m 

D lntaka 
S...pplemenlal -~05 :n .()4 1.00 JS1 .001 -.001 - .01 - . I) ..01 
'lttll'l'tn D 
I MaJ. 

8MI -.13 .01 -~ ~ LOO .05 - .01 .I .. Dl -..OS 

Minda ·"· - .Ol -m ..OS JJ1 1.00 -.Ol . ll~< .C¥) -.10 Jlf 
Reported uv .02 .Ol ~ .0.5 . 10 -~0' 1.00 -.05 .II -..OS 

«)(pOISUnl 
Comorblctty .39• - .04 .01 J:S .10• .07 -~Ol 1.00 -..GI 

Indo 
PDck.,-n of - .07 - .05 -.01 -J1l -JJt, . 10 - .04 - .05 -.1 .. 
smo~ 

lhtome - .08 ·" -..OS -..OS -. I~ -.u- .01 -. 1~ 1.00 

Harle. Bt11 =body ITIJI hda:lc;25-0H 0 = S!lrlll1 25 I'I)O"'all1fD"nn 0 IIMIA; t111"111a = rnalanln COII!;flt In 1Un4~8111 aldn- mllllnln COII!;flt In 
n~edaldn (mrrelllllll 'M1tllrbllhtma sun mcpoun) . 
., <- .05. 

Tablo 3. Un111r llfcrwsslon 1'1odel Wth Serum 25-0H D Conc.ntntlon u Ouilcome (Jil = Q.ltJ) 

p &rimae. Sbndard frr. ,v ..... 
Total 'ltumln D Intake (IUldlf.n.dtanry and supp .. mental 0.002 0.003 .001• 
¥b-n) 0~50 0.057 .)79 
'Aurnn D supplement u~e ~ = n~ I = 791} 2.,89 1.89 .1~9 

M~ce(O=EA.I =~ -4.4 1.27 <.001• 
BMI~m~ -Q_lQJ 0.092 .02~ 

Reported UV ap~ 0~281 0.184 . 128 
UM of SI.I'1Kreen 0~7 1.19 .47 
High UVA. mcnrhJ 4.33 L02 <.001• 

Harle. Bt11 =body ITIJI hda:lc;IU = marf8tblal Unit; M= Man ~I'( EA = Buq:MRnAmftU( lNR. = utmlokll ~Inion. In M. men 
a~ly teGII mamn 0 lrulaa and hfl U"'- ma~tts .,..,.. alflltctnt In thll mcdtl (bolh, ~ .Ol).ln EA man only n:oma and l"'lppnad I.N ~,. 
Wlnll.,ltctnt ~ ~ < .ol) . 
., < .05. 

~be~~ •tatilrih.--.l•ignj£ic:IIDW'O during tbe cold months in 
EA. men. lDAA meu, liollll vibunin 0 intake ud a.JUCTeeu 
11110 am abttisti..""llally liguiScmti but with IIDl41l ~Ia ooe~ 
nci.euts (jl < 0.03, p < .03, fer both wilh the~ el&Gt 
for aeuou of bJoocl dnlw 03 - J .-40, p < .Nl}. This il 
}j:bly d-ue lio the low IIDIOUD l of dietmy IID.d npplemeot 
ue amaqgAA men. 

In o-ur nolywis of vitamin 0 deficiency (25-0H 0 
level < 30 nEftnl. we f:ou.ud that RUCX~ at blood dmw 
tLDd 1aclt ofvibu:aiu D atppkm.mt 11110 wu 11\sJli:.Eiomd fer 
BA men; 1aclc of vibu:aiu 0 npplemeot ue predickd 

deticoiawy amaqgAA& The IINISOn olbJoocl dr.aw did not 
tee.eb .tatis~"lfthiSJrihatuce inAAmen (p- . l8) but biB 
0cu OR a£ 32.8 for deDdeDc:y du:rios the co1d monfbs nit. 
live to lbe wvm moofta Since aeoson il 11ot 1t11 euily 
modi£Ulble risk (DcctoK; aupplm~culatiao l111lY be lbe eu~ 
e~~t WllJI to avercouae tbi• isne. lu a.dditiao to it. well
eetablilhed n~ ~t. <m the lli\WOuleskelelal 
tl)'llle-m, vibu:aiu D dulcienoy i• utoeiabed wilb llll 

ioOlH.Jed dsk of colanctlll md lreul caoce.~ auto~ 
m11Jle ~ IID.d catdiavutmlar di- (Lar.ve el a.L, 
2005; Z it~llDlliDJI, 2003). AA pecple am at io.ClMSed risk 



 

M~etof 

£o:r tiUIIIY of tbe.e dJRUe& It i.s esmfull, lbe.m~ to 
maiubrin llOimlll vitamio 0 .t.aha 
~ to preveui villlmin D dendenc:y include 

i:ucreued lldn expcane to IUDtight, ~ farti£i..-.a
tioo of food ibe:m.s with vit.muio 0 7 md vibunin D .uppJe.. 
mmtaiioo. Iu the o1::samce of ~ aposwe to 
nulisb t, tl1«e i.s mounimg wide:n~o tluli at leut 1, 000 IU 
of di&lmy cr npp)emental vibnnio Din lab i.s ~uired 
cbulyto pntreutvit.smin D delioimoy Olerup et Ill, 2000; 
Holiclt, 2002; Hollis, 200:5; Vidh, 1999). Oivm fbe 
~erum l«ols o£ 25--0H 0 in ow population md BD e.t:i
ma!Jed 0.7 n&'r.nL ~l'ee.l& in l mLto 25--0B 0 1~ per 
100 IU of vibuniu D we e.timate 2PJO IU per day to 
no_~h mioiDIUlD ~iency ~0 o!§'ml •buldaJd• iD 
nee-·dy 95% o£the Chic-so populatian. Vitamill D .uppJe.. 
mmtaiioo cu:neuU;y fl\JDILJU tlle most~~ mode 
£o:r pnwe-oting vitamin 0 de&imoy iu bigb-nsk ~ 
ncb u ~ sod i:ud..ividuals living in U¥poor mviroo
mm t.~ Tho cptilDILl doling ~imm, iooluding single oT 

iuhmnitlm.t ~ suppleme11.lation of vibunin 0 7 

needs to be de:£ioed ill ~ grou.p1. Ra.oe sod lftideuce io 

U\Lpoor e-nviromnmb should be tftkm iolo ~ 

wbm ~iog da.iJ¥ aitaw.llce. o£ vitamiu D. 

linitotiom 

A limit.etioo of our study may bo the &cl fba.t di&tmy 
i:ulab llCCUDlO}' i.s thnatleued by~ bi.u. we u.e fbe 
vaUd.lded nmiq1UIDtitative Blcxk Food .f~c:y 
Qu.~ticx:rruLim foT u-iog vilamin 0 a:od ca~iu.m 
iubth\ Aneth« limilation ~ that oUT detiemlin.cd.ion o£ 

serum 25--0H 0 tr lied on a •i• meuu.rem011t, wbkb 
may uot ad.equaiely ~t laos-IBm aponre. 

Vibsmio 0 ddi.o~ il pR~Rllt io~~cC Cbi~lmD 
llCltliSII aD eftmicitiH using Ue lbic~t debnitian (Arum 
25-0H0< 20qtml .AnxmgAAmeo, 63% me villlmin 0 
dJi.cim.t using t.lle 20-qJI:nL cuiD&' md. 9J~'O ofAAmC!IIl ue 
dJi.dcot using 11otrnal ckbciC!IIlc:y 1bm~ ~0 u&Aml.}, 
which is a s igpificm.t am~~& fer ocm.c.«D. Si.mligbt ~ 
lbTOUgb Sle4BiCD cr~ tJV ~ in BA lllld vibunio 
0 •ppl.emeotlltion io both mdal smupe me sbdisticelty 
.i&autly a..cxillhd with ~risk o£ vilmoin 0 d.eft.. 
cimc:y aod bpr moemll 25-0H 0 levels aod ~t 
t:DOdibableriJk &clam. Vi&mnm 0 npp.Jem.enbltioo ~ 
tli.)is lhe risk cLvitmain 0 ~ amang AA mC!IIl. Race 

and IUIIlisbt e~ lbould be labn iniD DO:JOUDt for tr<~
cx:nmeuded daily ll.lbw:oce. far vibunio 0 in.lab. 

Dedaradon of Conftrcting I ntert!sts 

The ld.bm(s) decilaed no pcx«Eial cxmtlias of ii:'Un:st with 
respecrt tD the. res~D~Cb, ruubonbip, s:dbr puhlicllrian ofthis 
art:ic 1e. 
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Appendix 2: ICC Abstract 
 
Vitamin D Deficiency and Prostate Cancer Risk in African American Men 
 
Adam B. Murphy MD, MBA1, Iman K. Martin MPH, PhD2, Yaw Nyame MHSA1, Ebony Shah 
MS2, Maria Ruden MS2, Jennifer Newsome MS2, Sara Agate BA1, Michael Dixon BA1, 
Courtney MP Hollowell MD3, William J. Catalona MD1, Rick A. Kittles PhD2. 
 
1Department of Urology, Northwestern Feinberg School of Medicine, Chicago, IL; 2Department 
of Medicine, Section of Hematology & Oncology, University of Illinois at Chicago, Chicago, IL; 
3Division of Urology, Cook County Health and Hospitals System, Chicago, IL. 
 
Introduction: Vitamin D deficiency is inconclusively linked to prostate cancer (PCa) because 
most studies lack relevant covariates and men at high risk for vitamin D deficiency and PCa. 
Thus, we investigated vitamin D and PCa risk in AA men in Chicago, IL. 
 
Methods: From 2009-2012, we conducted a cross-sectional study of 278, 40-79y/o AA men 
(190 healthy controls & 88 incident PCa cases) in 3 Urology clinics. Serum 25-hydroxyvitamin 
D (25-OH D), demographic, social and medical history, and relevant risk factors were obtained. 
We evaluated serum 25-OH D status and overall PCa risk and tumor aggressiveness (Gleason 
score 4-9) using Poisson regression and ordinal regression, respectively. 
 
Results: Mean age was 57.4 y/o. PCa family history occurred in 26% of cases and 15% of 
controls (p = 0.07). Mean 25-OH D was 21.4ng/ml in controls vs. 17.0ng/ml in cases (p = 0.002) 
and was 6.3ng/ml higher during the high UV season (p < 0.001). After adjusting for relevant 
covariates on regression, age (p = 0.004), family history (p = 0.047) and an interaction between 
season and 25-OH D (< 15ng/ml) (β = 0.68, p = 0.032) best predict PCa. Higher Gleason score 
was associated with PSA (p < 0.001), alcohol use (p = 0.02), and the interaction between season 
and vitamin D < 15ng/ml (OR 9.86, p = 0.003).  
 
Conclusion: Among AA men, Vitamin D deficiency in the high UV season increased PCa risk 
and odds for higher Gleason grade tumors relative to non-deficient men in the low UV season.  
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Biological and Environmental Correlates of Vitamin D Status in African American and 
European American Men in Chicago 
Murphy AB2*, Nyame Y2, Smith DJ1, Castaneda L1, Kelley B2, Minaya K1, Hollowell CMP3, 

Kittles RA1.  
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Introduction: Vitamin D deficiency is epidemiologically linked to prostate, breast and colon 
cancer. African American (AA) men have increased risk relative to European American (EA) 
men, but few studies evaluate vitamin D status in AA men. We evaluate the biological and 
environmental predictors of vitamin D deficiency in AA and EA men in Chicago, Illinois, a low 
ultraviolet radiation (UVR) environment.  
 
Methods:  Blood samples were collected from 492 men, age 40-79, from urology clinics at three 
hospitals in Chicago, along with demographic and medical information, BMI, and skin melanin 
content using a portable narrow-band reflectometer. Vitamin D intake (dietary and supplemental) 
and UVR exposure were assessed using validated questionnaires.  
 
Results: Mean and median 25-OH D levels (normal: 30-80 ng/ml) were 17.2 and 16.0 ng/ml in 
AA men and 26.0 and 25.0 ng/ml in EA men, respectively (p < 0.01). Also, 93% of AA vs. 
69.7% of EA men (OR = 1.33) were vitamin D deficient (P < 0.01).  AA status (p = 0.04), age, 
and BMI (p < 0.01) were positively correlated with vitamin D deficiency, while vitamin D 
supplement use and sun exposure were negatively correlated (p < 0.05).  Our multivariate 
analysis revealed that AA status, BMI, and lack of vitamin D supplementation were negatively 
associated with 25-OH D level (p < 0.05).   
 
Conclusion: Sunlight exposure, BMI and vitamin D supplementation are associated with vitamin 
D deficiency and represent modifiable risk factors. Race and sunlight exposure should be taken 
into account for recommended daily allowances for vitamin D intake. 


