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SHHS PROTOCOL: Follow-up 3 

1. OVERVI EW 

T he Sleep Heart Health Study (SHHS) is a multi-c enter c ohort s tudy that w as implem ented by 

the National Heart, Lung, and Blood Ins titute to determine c ardiovas c ular and other c onsequenc es of 

s leep-dis ordered breathing. T he s tudy w as motivated by the inc reas ing rec ognition of the frequent 

oc c urrenc e of s leep-disordered breathing in the general population and mounting evidenc e that s leep­

dis ordered breathing may inc reas e ris k for c ardiovas c ular dis eas es , inc luding c oronary artery dis eas e 

and s troke, for hypertens ion, and may reduc e quality of life generally. Many c linic al ques tions 

rem ain unans w ered c onc erning s leep-dis ordered breathing as w ell: for exam ple, w e lac k ins ight as to 

the point in the natural his tory of the dis order w hen intervention is w arranted; and, w hile effec tive 

treatments for s ome forms of s leep-dis ordered breathing have been developed, information is s till 

needed on w ho is at ris k from s leep-dis ordered breathing s o that thes e treatments c an be applied in a 

c os t-effec tive manner. Suc h ques tions c an bes t be addres s ed by longitudinal epidemiologic 

inves tigations that are c onduc ted in a population c ontext. T he SHHS, implemented to obtain thes e 

needed data, is tes ting w hether s leep-related breathing is as s oc iated w ith an inc reas ed ris k of c oronary 

heart dis eas e, s troke, all c aus e mortality, and hypertens ion. 

T he des ign of the SHHS reflec ts thes e s c ientific ques tions and feas ibility c ons iderations . T he 

c ons equenc es of s leep-disordered breathing might bes t be addres s ed by enrolling a s uffic iently large 

c ohort of early middle-aged men and w omen w ho have not yet experienc ed c ardiovas c ular dis eas e 

and then pros pec tively follow ing the c ohort for c ardiovas c ular and other events, having as s es s ed ris k 

fac tors and pres enc e of s leep-dis ordered breathing on enrollment. How ever, this approac h w ould be 

c os tly and c urrently needed information on the c ons equenc es of s leep-disordered breathing w ould not 

be available for many years. For effic ienc y and prac tic ability, the SHHS drew on a res ourc e of 

exis ting, w ell-c harac terized, and es tablis hed epidemiologic c ohorts . T he SHHS des ign added 
as s es s ment of s leep to data c ollec tion in ongoing c ohort studies inc luding the Atheros c leros is Ris k in 

Communities (ARIC) Study s ites in Was hington County, Maryland, and Minneapolis , Minnes ota; the 

Cardiovas c ular Health Study (CHS) s ites in Sac ramento, California, Was hington County, Maryland, 

and Pitts burgh, Penns ylvania; the Framingham Offs pring and the Omni c ohorts in Framingham, 

Mas s ac hus etts ; the Health and Environment and the T uc s on Epidemiologic Study c ohorts in T uc s on, 

Arizona; the Strong Heart Study s ites in Phoenix, Arizona, Oklahoma City, Oklahoma, and in South 

Dakota; and New York City populations as s es s ed in s tudies of hypertens ion - the New York Hos pital 

c ohort, the Harlem c ohort, and the Work Site c ohort. Eac h of thes e populations w as already 

es tablis hed as the SHHS w as implemented in 1995; s ome information on ris k fac tors for 

c ardiovas c ular dis eas e had already been c ollec ted in eac h of the c ohorts, and all but the T uc s on and 

New York s tudies inc luded ongoing and s tandardized monitoring for the oc c urrenc e of c ardiovas c ular 

events . 

T he organizational s truc ture of the SHHS c ompris es the Coordinating Center (CC) at the J ohns 

Hopkins Bloomberg Sc hool of Public Health, the Sleep Reading Center (SRC) at Cas e-Wes tern 

Res erve Univers ity, the ECG Reading Center (ECGRC) at Cornell Univers ity (Years 6-10), the 

Projec t Offic e of the National Heart, Lung, and Blood Ins titute, and eight Inves tigative Centers 

(Univers ity of Arizona, Bos ton Univers ity, University of California-Davis , Univers ity of Pitts burgh, 

J ohns Hopkins University, Univers ity of Minnes ota, New York Univers ity, and the Strong Heart 

Study at MedStar. T he Strong Heart Study Inves tigative Center inc ludes 3 Field Sites w hic h interac t 

w ith the parent s tudy). 
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1. OVERVI EW 

T he Steering Committee is the main governing body of the s tudy; spec ific s ubc ommittees and 

w orking groups have been c harged w ith as pec ts of des ign and operation of the projec t, inc luding the 

Public ations and Pres entations Subc ommittee, the Morbidity and Mortality Subc ommittee, and 

Longitudinal Data Analys is Working Group. An Obs ervational Study Monitoring Board (OSMB) 

appointed by the Ins titute is res pons ible for review of study data in order to ins ure data quality and 

the s afety of s tudy s ubjec ts and to provide the Ins titute w ith advic e on the progres s of the s tudy. 

T he SHHS added in-home polys omnography to the data c ollec ted in eac h of the parent s tudies . 

Us ing the Compumedic s PS polys omnograph, a s ingle over-night PSG w as obtained at home for 

6,440 pers ons at the bas eline vis it; the montage inc luded oximetry, heart rate, c hes t w all and 

abdominal movem ent, nas al/oral airflow , body pos ition, EEG, EOG, and c hin EMG. T his montage 

provided data on the oc c urrenc e of s leep-dis ordered breathing and on arous als . Sleep data w ere 

c ollec ted during the sec ond and third years (1996-1997) of the initial five-year funding and during the 

s ec ond and third years of Years 6-10 of the SHHS. 

T he timeline for the SHHS is provided in the follow ing figure. Enrollment and follow -up of the 

partic ipants w ere initiated at varying times by the parent c ohorts . T he SHHS bas eline vis it w as 

c arried out betw een 12/95 and 2/98, s o that follow -up in the SHHS began at this vis it for s tudy 
partic ipants . T he firs t follow -up vis it (Follow -up 1) w as tw o years after the bas eline vis it, over the 

c alendar interval of 1997-1999 and did not inc lude a polysomnograph. Follow -up 2 took plac e from 

12/00 through 12/02 and inc luded a repeat polys omnography approximately 5 years after the bas eline 

PSG. 
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1. OVERVI EW 

T his  Protoc ol  –  SHHS  Protoc ol:  Follow -up  3  –  provides  the tem plate for  follow -up,  outc omes 

adjudic ation,  and  analys is ,  beginning  in  Year  11  of  partic ipant  follow -up.   T he prior  protoc ols  – 

SHHS  Protoc ol  1and  2  provides  the original  and  follow up  des ign  that  w ere follow ed  through  Year 

10.   T ogether,  the three  doc uments  c ons titute the protoc ol  as  of  Oc tober  2004. 

As initially planned, approximately 1,000 partic ipants w ere to be enrolled from the parent 

c ohorts of eac h of the then s ix Inves tigative Centers . Rec ruitment approac hes w ere tailored for the 

requirem ents of the s pec ific Field Sites . All partic ipants w ere at leas t 40 years of age and all minority 

members of eac h of the parent c ohorts w ere rec ruited. For Americ an Indians , rec ruitment from the 

Strong Heart Study w as to inc lude 600 pers ons , 200 eac h from Phoenix, Oklahoma, and South 

Dakota. Individuals younger than age 65 years w ere selec ted w ith s tratific ation by his tory of s noring, 

as as s es s ed by a s tandardized ques tionnaire adminis tered to all members of the parent c ohorts ; the 

s ampling frac tion for s norers w as greater than for non-s norers in order to inc reas e the prevalenc e of 

s leep-dis ordered breathing. For pers ons older than age 65 years , s noring his tory does not predic t the 

pres enc e of s leep-dis ordered breathing and partic ipants in this age s tratum w ere s elec ted w ithout 

referenc e to s noring his tory. T here w as no upper age limit for partic ipants and the pres enc e of 

prevalent c ardiovas c ular dis eas e did not exc lude potential partic ipants . T he projec ted s ample s ize of 

about 6,000 partic ipants w as originally es timated to provide s uffic ient pow er for the princ ipal primary 
hypothes es by the end of Year 4, but further follow -up w as needed to have s uffic ient pow er for all 

primary and s ec ondary hypothes es , both overall and w ithin s ubgroups of a priori interes t. 

T he overall rec ruitment goal of the SHHS w as met (s ee table 1.1). A total of 6,440 pers ons w ere 

rec ruited and c ompleted an overnight PSG w ith us able data for Follow up-1. For Follow up-2, there 

w ere 4361 partic ipants (97% of target) w ho c ompleted a home vis it w ith or w ithout a PSG. T he 

dis tribution of the partic ipants by Inves tigative Center is given in the follow ing table. 
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 Field Site (Cohort)  SHHS follow up-1  SHHS follow up-2 

  (Home vis it w ith a
    (Home vis it w ith or w ithout 

 s uc c es s fully c ompleted
 a PSG) 

PSG)
 

Frequenc y Perc ent
 Frequenc y Perc ent 

  Fram ingham (Omni, Offs pring)
 1,001 15.5 804 18.4 

  Hagers tow n (ARIC, CHS)
 1,184 18.4 809 18.6 

 Minneapolis (ARIC)
 1,085 16.8 765 17.5 

   New York (NYH, Harlem ,Works ite)
 758 11.8 238 5.5 

 Pitts burgh (CHS)
 399 6.2 261 6.0 

 Sac ram ento (CHS)
 502 7.8 347 8.0 

  South Dakota (Strong Heart)
 201 3.1 161 3.7 

 Oklahoma (Strong Heart)
 200 3.1 155 3.6 

  Phoenix (Strong Heart)
 201 3.1 155 3.6 

    T uc s on (T ES, H & E)
 909 14.1 666 15.3 

T otal
 6,440 100 4,361 100 
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SHHS PROTOCOL: Follow-up 3 

1. OVERVI EW 

T he extent  of  information  available on  key  c ardiovas c ular  risk  fac tors  varied  among  the parent 

c ohorts .   Bas ed  on  review  by  the Comparability  Subc ommittee,  s ome additional  data w ere c ollec ted 

on  c ovariates  at  enrollment  into  the SHHS  to  have a c omparable s uite of  risk  fac tor  data for  all 

s tudies .   How ever,  the parent  s tudies  are to  be the princ ipal  s ourc e of  information  on  ris k  fac tors  for 

c ardiovas c ular  dis eas e in  the partic ipants .   T he c ardiovas c ular  outc omes  for  all  s ites  inc lude 

hos pitalized  ac ute myoc ardial  infarc tion,  nonfatal  c oronary  heart  dis eas e,  s troke,  and  death  due to 

c ardiovas c ular  or  c erebrovas c ular  dis eas e.   Additionally,  c hange in  blood  pres s ure and  diagnos is  of 

hypertens ion  are primary  outc omes .   Partic ipants  at  all  Inves tigative Centers  other  than  the Strong 

Heart  Study  Center  c omplete a s tandardized  ins trument  on  quality  of  life (the SF  36)  as  w ell.   T he 

c ardiovas c ular  outc omes  are adjudic ated  by  methods  already  in  plac e for  the ARIC,  CHS,  SHS,  and 

Fram ingham  Field  Sites  and  by  the CHS  proc es s  for  the New  York  and  T uc son  Field  Sites .   Anc illary 

s tudies  addres s  other  outc omes ,  s uc h  as  c ognitive func tioning,  that  c annot  be c ons idered  in  the full 

SHHS  c ohort. 

T o  the extent  pos s ible as  the c ohort  w as  enrolled,  partic ipants  in  the parent  s tudies  w ere as ked  to 

c omplete the Sleep  Habits  and  Lifes tyle Ques tionnaire w hic h  c overs  us ual  s leep  pattern,  s noring,  and 

s leepines s .   Combining  thes e res pons es  w ith  the ongoing  outc ome as ses s ment  of  the full  parent 

c ohorts  w ill  permit  the tes ting  of  hypothes es  c onc erning  the c ons equenc es  of  s elf-reported  snoring 

and  s leepines s  in  a c ombined  s am ple of  approximately  20,000  pers ons  and  provide ins ights  into  the 
bias  that  may  have ris en  from  the s elf  s elec tion  into  the SHHS  c ohort. 

Although  the SHHS  is  a pros pec tive c ohort  s tudy,  the c ross-s ec tional  findings  do  provide new 

information  on  patterns  of  s leep  and  s leep-dis ordered  breathing  in  the general  population.  

Cons equently,  initial  analys es  have been  des c riptive and  als o  addres s  c ros s -s ec tional  as s oc iations  of 

s leep-dis ordered  breathing  w ith  prevalent  c ardiovas c ular  dis eas e and  quality  of  life and  w ith  ris k 

fac tors  for  c ardiovas c ular  dis ease.   Longitudinal  analys es  are addres s ing  s leep-dis ordered  breathing  as 

a predic tor  of  c ardiovas c ular  outc omes  and  c hange in  blood  pres s ure and  the natural  his tory  of  s leep­

dis ordered  breathing. 

As pec ts  of  the methodology  of  the SHHS  are novel,  partic ularly  the performanc e of  in-home 

polys omnography.   T o  c harac terize  the c omparability  and  reliability  of  in-home tes ts  to  laboratory 

polys omnography,  tw o  s ubs tudies  w ere c arried  out:   one direc ted  at  night-to-night  variability  and  the 

other  at  the c omparability  of  tes ting  in  the home and  laboratory  settings .   T hes e s ubs tudies  provide an 

unders tanding  of  the potential  variability  as s oc iated  w ith  a s ingle night’s  s leep  data and  of  any 

s ys tematic  differenc es  betw een  as s es s ment  in  home and  lab. 
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SHHS PROTOCOL: Follow-up 3 

2. BACKGROUND AND RATI ONALE 

Sleep  dis ordered  breathing  inc luding  obs truc tive s leep  apnea  is  c harac terized  by  loud 

s noring  and  dis rupted  breathing  during  s leep.   It  is  as s oc iated  w ith  a number  of  advers e c linic al 

c ons equenc es ,  inc luding  daytime s leepines s ,  impaired  performanc e,  ac c idents  and 

c ardio/c erebrovas c ular  morbidity  and  mortality.  6,7   T he relative ris ks  of  c erebrovas c ular  ac c idents , 

is c hem ic  heart  dis eas e and  myoc ardial  infarc tion  range from  1.5  to  4  in  s norers  as  c ompared  to  non-

s norers .   Sleep  apnea  is  c ommon  in  patients  w ith  hypertens ion,  w ith  studies  s ugges ting  that  up  to  40% 

of  hypertens ive patients  may  have s ignific ant  s leep  apnea.   Improvem ent  in  hypertens ion  c ontrol  has 

been  reported  to  oc c ur  in  patients  w ith  both  c onditions  follow ing  treatment  of  their  apnea. 8 

Cardiovas c ular  mortality  may  be s ignific antly  higher  among  untreated  or  c ons ervatively  treated 

patients  w ith  s leep  dis ordered  breathing   c ompared  to  patients  treated  aggres s ively.  9 

In  addition,  patients  w ith  s leep  dis ordered  breathing   or  heavy  s noring  may  have up  to  a 50% 

dec reas e in  brain  blood  flow  during  rapid  eye movem ent  (REM)  s leep  and  as  high  as  a 50%  inc reas e 

in  the inc idenc e of  s troke.  2   T hes e findings  raise the intriguing  pos s ibility  of  an  etiologic  relations hip 

betw een  s leep  dis ordered  breathing  and  thrombotic  s troke.   Sleep  dis ordered  breathing  may  be an 

independent  vas c ular  dis eas e risk  fac tor,  a c onc omitant  of  es tablis hed  vas c ular  or  c erebral  dis eas es  or 

other  ris k  fac tors  (s uc h  as  obes ity  or  hypertens ion),  but  this  rem ains  to  be determined.   Similarly, 

little is  know n  regarding  potential  interac tions  betw een  s leep  dis ordered  breathing  and  other  ris k 

fac tors ,  or  w hether  s pec ific  population  s ubgroups  may  be partic ularly  s us c eptible to  advers e 

c ardiovas c ular  and  c erebrovas c ular  c ons equenc es  potentially  as s oc iated  w ith  s leep  apnea. 

Further  eluc idation  of  the relations hip  betw een  s leep  disordered  breathing  and  hypertens ion  in 

Afric an-Americ ans  and  other  minority  groups  w ill  rec eive em phas is  in  the SHHS.   For  unc ertain 
reas ons ,  s evere hypertens ion  is  more c ommon  and  its  c ons equenc es  more severe in  Afric an-

Americ ans  than  in  w hites .    Ris k  fac tors  for  s leep  dis ordered  breathing  s uc h  as  obes ity  and 

mac roglos s ia are als o  c ommon  in  Afric an-Americ ans ,  and  preliminary  data s ugges t  that,  am ong 

young  s ubjec ts ,  s leep  dis ordered  breathing   may  be more prevalent  am ong  Afric an-Americ ans  than 

am ong  w hites .  10   Sleep  dis ordered  breathing  may  c ontribute to  the marked  rac ial  differenc es  in 

hypertens ion  and  its  c ons equenc es .   It  is  als o  know n  that  obes ity,  a know n  ris k  fac tor  for  obs truc tive 

s leep  apnea,  is  prevalent  in  Hispanic s  and  Native Americ ans . 11   Sleep  dis ordered  breathing  is  know n 

to  inc reas e markedly  in  prevalenc e follow ing  menopaus e. 12   Examining  c ardiovas c ular  dis eas e events 

and  s leep  apnea  in  pos t-menopaus al  w omen  may  provide ins ight  into  fac tors  inc reas ing 

c ardiovas c ular  dis eas e ris k  among  w omen. 

Sleep  dis ordered  breathing  has  been  s een  in  30%  or  more of  elderly  s ubjec ts .  13   T he bas is  for 

s trong  relations hips  betw een  aging  and  inc reas ed  apneic  and  hypoponeic  ac tivity  is  not  unders tood, 

but  may  be related  to  c hanges  in  sleep  quality,  c erebral  func tion,  mus c le tone,  obes ity,  c ardiac 

func tion  and  lung  func tion  w ith  aging.   Due to   their  reduc ed  func tional  res erves  and  c o-exis ting 

morbidity,  elderly  pers ons  may  be at  greates t  ris k  for  exac erbation  of  underlying  c ardiovas c ular  and 

c erebrovas c ular  dis eas e w hen  exposed  to  the phys iologic  s tres ses  as s oc iated  w ith  apnea  or  hypopnea 

and  arous al  from  s leep.   

BACKGROUND 
S HHS S T UDY_P R OT \m anall_17/hll 

3:36 T hursday, 24 M arch 2005 



   

10 
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2.   BACKGROUND  AND  RATI ONALE 

T he profound  phys iologic al  derangements  (hypoxem ia,  s evere hypertens ion,  tac hyc ardia, 

fragmentation  of  s leep,  arrhythmias )  that  often  oc c ur  in  as s oc iation  w ith  s leep-dis ordered  breathing 

provide biologic ally  plaus ible explanations  for  as s oc iations  betw een  it  and  c ardiovas c ular  morbidity.  

T he inc reas ed  ris k  of  c ardiovas c ular  events  s hortly  after  aw akening  has  been  linked  to  s ympathetic 

dis c harge as s oc iated  w ith  arousal,  w hic h  c an  oc c ur  dozens  of  times  eac h  night  in  patients  w ith  s leep 

apnea.   T he us e of  c ardiovas c ular  medic ations  may  als o  be an  important  effec t  modifier  on  the 

relations hip  of  c ardiovas c ular  dis eas e,  its  ris k  fac tors,  and  s leep-dis ordered  breathing,  s inc e s ome of 

thes e agents  have know n  s ide effec ts  related  to  s leep  and  breathing  14 . 

 

T herefore,  it  is  partic ularly  important  to  identify  fac tors  that  predis pos e pers ons  to  inc reas ed  ris k 

for  s leep-dis ordered  breathing.   Information  on  thes e fac tors  is  needed  as  a bas is  for  public  health 

polic y,  potentially  enabling  s pec ific  high  ris k  populations  to  be targeted,  as  w ell  as  for  developing  an 

improved  unders tanding  of  dis eas e pathogenes is  that  may  inc lude interac tions  among  a number  of 

ris k  fac tors  c aus ing  morbidity  and  mortality.   This  program  s eeks  to  ac c omplis h  this  w ith  an 

interac tive,  c oordinated  group  of  inves tigative c enters ,  us ing  exis ting  epidem iologic al  c ohorts , 

w orking  under  a c ommon  protoc ol  in  a multidis c iplinary  s etting.   A  Reques t  for  Applic ations  w as 

is s ued  in  February  1994,  and  in  Septem ber  1994  the National  Heart,  Lung,  and  Blood  Ins titute 

(NHLBI)  funded  s ix  Inves tigative Centers  and  a Coordinating  Center.   T his  5-year  program  w as 

originally  named  "Cardiovas c ular  Cons equenc es  for  Sleep  Apnea".   In  J anuary  1995  the Steering 
Committee  renam ed  it  "Sleep  Heart  Health  Study"  (SHHS).   A  c ompeting  c ontinuation  applic ation 

w as  funded  for  the interval  Septem ber  2,  1999  through  Augus t  31,  2004.   With  that  renew al,  the 

Strong  Heart  Study  w as  added  as  a s eventh  Inves tigative Center,  independent  of  the Univers ity  of 

Arizona Center.   T hrough  a c ompetitive proc es s,  the CC  w as  trans ferred  to  the Center  for  Clinic al 

T rials  at  the J ohns  Hopkins  Bloomberg  Sc hool  of  and  Public  Health,  follow ing  a dec is ion  by  the 

Univers ity  of  Was hington  team  not  to  c ontinue as  the CC.   A  c ompeting  c ontinuation  applic ation  w as 

funded  for  the interval  Septem ber  1,  2004  through  Augus t  31,  2008.   With  that  renew al,  the 

Univers ity  of  Pitts burgh  w as  added  as  an  eighth  Inves tigative Center,  independent  of  Univers ity  of 

California at  Davis . 

(Updates  and  referenc es  are lis ted  in  Appendix.) 
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SHHS PROTOCOL: Follow-up 3 

3.	 HYPOTHESES 

Study  inves tigators  have identified  both  primary  and  s ec ondary  hypothes es  to  be tes ted  in  the 

SHHS.   T he primary  hypothes es  are the main  foc us  of  analys es  c onduc ted  on  the entire c ohort  and 

have determined  the s tudy  des ign  spec ific ations  and  s ample s ize  c alc ulations .   Sec ondary  hypothes es 

w ill  be tes ted  either  on  the entire c ohort  or  on  s ubs ets  of  the c ohort  for  w hom  appropriate c ovariate 

data exis t. 

3.1	 Primary  Hypothes es 

T he primary  hypothes es  to  be tes ted  are: 

1.	 Sleep-dis ordered  breathing  (SDB)  is  as s oc iated  w ith  an  inc reas ed  ris k  of  inc ident 

c oronary  heart  dis eas e (CHD)  events . 

2.	 SDB  is  as s oc iated  w ith  an  inc reas ed  ris k  of  inc ident  s troke. 

3.	 SDB  is  as s oc iated  longitudinally  w ith  inc reas ed  blood  pres s ure. 

4.	 SDB  is  as s oc iated  w ith  an  inc reas ed  ris k  of  all-c aus e mortality. 

3.2 Sec ondary  Hypothes es 

Sec ondary  hypothes es ,  w hic h  w ill  be tes ted  on  either  the entire c ohort  or  on  s ubs ets  of  the c ohort 

for  w hom  data are available,  are: 

1.	 SDB  is  as s oc iated  w ith  an  inc reas ed  ris k  of  rec urrent  CHD. 

2.	 SDB  is  as s oc iated  w ith  an  inc reas ed  ris k  of  rec urrent  s troke. 
3.	 SDB  is  as s oc iated  w ith  impairment  of  health-related  quality  of  life. 

4.	 SDB  is  as s oc iated  w ith  a more rapid  dec reas e in  health-related  quality  of  life. 

5.	 SDB  is  as s oc iated  w ith  inc reas es  in  left  ventric ular  mas s . 

6.	 SDB  is  as s oc iated  w ith  c hanges  in  c arotid  meas urem ents . 

7.	 SDB  is  as s oc iated  w ith  an  inc reas e in  arrhythmias . 

8.	  SDB  is  as s oc iated  w ith  an  inc reas e in  neurops yc hologic al  defic its  (e. g.,  in  attention, 

exec utive func tions ,  learning  and  memory,  and  information  proc es s ing)  and  w ith 

advers e effec ts  on  mood  (e.g.,  irritability,  anxiety,  and  depres sion). 

9.	 SDB  is  as s oc iated  w ith  inc reas ed  s leepines s. 

10.	 SDB  is  as s oc iated  w ith  hem os tatic  dys func tion  that  promotes  hyperc oagulation  and 

thrombos is . 

11.	  SDB  is  as s oc iated  w ith  a dis tinc t  c irc adian  pattern  of  c ardiovas c ular  (CVD)  event 

oc c urrenc e. 
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3. HYPOTHESES 

12.	 SDB is as s oc iated w ith inc reas es in noc turnal blood pres s ure and/or inc reas ing 24-hour 

hypertens ive load. 

13.	 Level of lung func tion as meas ured by s pirometry modifies CVD ris k of SDB. 

14.	 T he impac t of CVD ris k fac tors differs w ith the pres enc e or abs enc e of SDB. 

15.	 T he impac t of SDB on CVD ris k is mediated by the effec ts of SDB on CVD ris k 

fac tors , inc luding blood gluc os e, ins ulin, and c holes terol levels , eac h of w hic h may be 

inc reas ed via the effec t of SDB on autonomic nervous s ys tem ac tivity. 

16.	 Self-reported s leep problem s are as s oc iated w ith an inc reas e in CVD events . 
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4. PARTI CI PATI NG CENTERS 

Inves tigative Centers 

Inves tigative Centers w ere s elec ted bas ed on their ability to c onduc t the s tudy in an es tablis hed 

c ohort for w hic h c ardiovas c ular data w ere available. Six Inves tigative Centers w ere originally 

s elec ted to partic ipate in SHHS. T he Strong Heart Study, originally a c omponent of the Univers ity of 

Arizona, w as es tablis hed as s eparate Inves tigative Center w ith the firs t renew al. T he Univers ity of 

Pitts burgh, originally a c o-s ite w ith the Univers ity of California at Davis, is to be es tablis hed as a 

s eparate Inves tigative Center as of this s ec ond renew al. T he SHHS Inves tigative Centers are: 

Univers ity of Arizona
 

Bos ton Univers ity
 

Univers ity of California at Davis
 

J ohns Hopkins Univers ity
 

Univers ity of Minnes ota
 

New York Univers ity/Cornell Univers ity
 

Univers ity of Pitts burgh
 

Strong Heart Study
 

Eac h Inves tigative Center c ons is ts of one or more dis tinc t Field Sites . Field Sites are 

dis tinguis hed w ithin an Inves tigative Center by being either geographic ally s eparate or by 

repres enting a s eparate c ohort, if non-PSG data management func tions are separated for thos e 

c ohorts . Bos ton Univers ity has one Field Site, the Framingham Heart Study in Framingham, 

Mas s ac hus etts . Partic ipants are inc luded from both the Offs pring and Omni c ohorts . J ohns Hopkins 
has tw o c ohorts at the s ingle Hagers tow n, Maryland Field Site: one c ons is ting of CHS partic ipants 

and one c ons is ting of ARIC partic ipants . T he Univers ity of Minnes ota has one Field Site w hic h 

c ons is ts of ARIC partic ipants . T he New York Univers ity/Cornell s ite has 3 geographic ally s eparated 

c ohorts , but w ill have a c entral data managem ent Field Site during the renew al period. T he UC Davis 

has one Field Site in Sac ram ento, California and the Univers ity of Pitts burgh has one Field Site in 

Pitts burgh, Penns ylvania; eac h c ons is ting of CHS partic ipants . T he s ingle Field Site at the Univers ity 

of Arizona has tw o c ohorts in T uc s on, Arizona: the T uc son Epidem iology Study of Obs truc tive 

Airw ays Dis eas e, and the T uc s on Health and Environment c ohort. T he Strong Heart Study 

partic ipants are loc ated at three Field Sites in Phoenix, Arizona; Oklahoma City, Oklahoma; and in 

South Dakota. 

Res ourc e Centers 

T he Coordinating Center is at the J ohns Hopkins Bloomberg Sc hool of Public Health in 

Baltimore, Maryland. T here is one c entral PSG reading c enter - the Sleep Reading Center at the Cas e 

Wes tern Res erve Univers ity in Cleveland, Ohio. 
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5. SAMPLE SELECTI ON 

5.1 Parent Cohorts 

SHHS partic ipants w ere draw n from nine exis ting parent c ohorts : ARIC, CHS, Framingham , 

three c ohorts in New York City, SHS, and tw o c ohorts in T uc s on, Arizona. T he Atheros c leros is Ris k 

in Communities (ARIC) Study provides tw o Field sites , one in Minneapolis, Minnes ota, and one in 

Hagers tow n, Maryland. T he Cardiovas c ular Health Study (CHS) provides data from s ites in 

Sac rem ento, California, Pitts burgh, Penns ylvania, and Hagers tow n, Maryland. T he Framingham 

Heart Study (FHS) has tw o c ohorts that are involved, the Offs pring and Omni Cohorts . New York 

City inc ludes three c ohorts , the Pic kering NYH-c linic s tudy, the Harlem Subs tudy, and the Works ite 

Study. T he Strong Heart Study inc ludes only Native Americ ans , loc ated in Arizona, Oklahoma, and 

in South Dakota. T he T uc s on Inves tigative Center has tw o c ohorts , the T uc s c on Epidemiologic al 

Study of Airw ay Dis eas e (T ES), and the T uc s on Health & Environmental (H&E) Cohort. Details 

regarding information c ollec ted by eac h parent c ohort w ere provided in Protoc ol 1, and are 

s ummarized in Appendix 2. 

5.2 Sam pling  Criteria 

T he rationale for  the c riteria w as  detailed  in  Protoc ol  1.   The c riteria inc luded: 

1.	 Eac h  s ite w ill  rec ruit  all  available minorities . 

2.	 Eac h  s ite w ill  rec ruit  equal  numbers  of  men  and  w omen. 

3.	 Habitual  s norers  w ill  be over-s ampled  in  s ites  that  rec ruit  s ubjec ts  younger  than  age 65 
years . 

4.	 Pers ons  w ith  prevalent  c ardiovas c ular  dis eas e and  hypertension  w ill  not  be exc luded. 

5.	 All  partic ipants  w ill  be at  leas t  40  years  of  age. 

5.3 Sam ple Size Cons iderations 

T he target s am ple s ize w as s et at 6,000 s ubjec ts, or approximately 1,000 from eac h inves tigative 

c enter. T his s am ple s ize w as fixed by the time fram e of the s tudy and the res ourc es available to the 

inves tigators . It w as es timated that approximately a third of this sample w ould have prevalent 

c ardiovas c ular or c erebrovas c ular dis eas e, leaving 4,000 s ubjec ts to tes t hypothes es regarding 

inc ident events . During the firs t five years of the grant, the target w as met, w ith a total of 6,440 

partic ipants , ranging from 200 to 1,085 ac c ording to s ite. T he s ample s ize c alc ulations outlined in the 

firs t Protoc ol c ontinue to be appropriate in guiding s tudy des ign. Sample s ize is now fixed. 
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SHHS PROTOCOL: Follow-up 3 

6.	 PARTI CI PANT PROTOCOL FOR FOLLOW -UP 3 

During the firs t data c ollec tion period the rec ruitment target w as met, w ith a total of 6,440 

partic ipants w ho had an in-home PSG w ith as s oc iated non-PSG data c ollec tion. T he target 

population for the s ec ond follow -up examination inc luded all s urviving mem bers of the c ohort w ho 

had a PSG at the bas eline vis it. In general, partic ipants w ere s ent a letter, announc ing the 

c ontinuation of the s tudy, and indic ating that a staff member w ould c all them to inquire about their 

interes t in undergoing a third data c ollec tion, preferably involving a s ec ond PSG, and to as k a limited 

s et of ques tions to determine eligibility to undergo a PSG. At some sites , rec ruitment c ontac ts took 

plac e at a s tudy c linic if the SHHS s c hedule c oinc ided w ith a parent s tudy exam; in other s ites , 

partic ipants w ere rec ruited by telephone. It w as expec ted that approximately 4,000 partic ipants 

w ould undergo a s ec ond PSG. Exc lus ion c riteria for the s ec ond PSG w ere s imilar to the c riteria that 

w ere us ed at the bas eline exam ination, i.e., c onditions that pos e tec hnic al diffic ulties for 

polys omnography: 

–  treatment  of  s leep  apnea  w ith  c ontinuous  pos itive airw ay  pres s ure or  an  oral  devic e 

–  oxygen  treatment  at  home 

–  open  trac heos tomy 

Although not all partic ipants had a s ec ond PSG, 4361 partic ipants w ere rec ruited and c ompleted 

a s tudy vis it (home vis it w ith or w ithout a PSG) in SHHS-2. 

7.	 DATA  COLLECTI ON 

7.1	 Parent  s tudy  data c ollec tion 

SHHS  is  des igned  to  us e exis ting  data c ollec ted  by  the parent  s tudies  regarding  health  his tory, 

c ardiovas c ular  ris k  fac tors ,  and  c ardiovas c ular  events .   At  the s tudy's  outs et,  the Comparability 

Committee  w as  c harged  w ith  c omparing  data c ollec ted  by  the various  parent  s tudies  to  determine the 

data to  be us ed. 

T he c ommittee  c las s ified   variables  into  ranks  of  priority  as  follow s : 

(A)	 Variables  (key  ris k-fac tors  for  c ardiovas c ular  dis eas e and  outc omes )  that  are c ons idered 

c ritic al  for  the s tudy;  if  any  of  the c ohorts  do  not  have c omparable data in  any  of  thes e 

variables ,  additional  data are to  be c ollec ted. 

(B)	  Variables  that  c ould  be important  in  s pec ific  or  s ubs et  analys is :  an  attempt  to  ac hieve 

c omparability  w ill  be made,  but  it  is  not  required  that  all  c ohorts  have c omparable 

information. 

(C)	  Other  variables  that  c ould  be us ed  in  c ohort-s pec ific  analys es ,  or  in  anc illary  s tudies ,  but  no 

s pec ific  attem pt  to  ac hieve c omparability  w ill  be made. 
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7.   DATA  COLLECTI ON 

T he follow ing  table (T able 7.1)  s how s  the lis t  of  variables  ac c ording  to  the rated  priority.  T he A-

variables  inc lude those needed  to  define prevalent  c linic al  and  s ubc linic al  c ardiovas c ular  dis eas e,  in 

order  to  identify   partic ipants  at  ris k  of  inc ident  dis eas e,  as  w ell  as  the main  c ardiovas c ular  ris k 

fac tors  previous ly  des c ribed  as  s trong  c orrelates  of  SDB  (hypertens ion,  s moking,  anthropometric 

indic es ).   Other  c ardiovas c ular  ris k  fac tors  that  have not  been  c learly  identified  as  c orrelates  of  SDB 

are als o  inc luded,  in  order  to  s tudy  their  role as  pos s ible c onfounders  or  effec t  modifiers .   Finally,  the 

lis t  of  A-variables  inc luded  medic ations  and  other  s trong  c orrelates  or  indic ators  of  res piratory  or 

s leep  dis orders  (s elf-reported  history  of  SDB  and  res piratory  s ymptoms,  c affeine and  alc ohol  intake, 

s pirometry). 

For  eac h  of  the A-variables ,  a maximum   ac c eptable time w indow  betw een  the time of  the home 

PSG  and  the c los es t  meas urement  w as  s pec ified.   T hat  is ,  data previous ly  c ollec ted  by  the parent 

s tudy  c ould  be us ed  for  SHHS  as  long  as  they  w ere c ollec ted  w ithin  an  ac c eptable time w indow .   T he 

ac c eptable w indow  for  eac h  variable is  inc luded  in  the table below .   A-variables  c ollec ted  outs ide the 

ac c eptable time w indow  mus t  be re-as c ertained  for  SHHS.   For  c ohort  members  refus ing  or  ineligible 

for  a s ec ond  PSG,  the referenc e date w ill  be the date of  the home vis it.   In  the abs enc e of  a home vis it, 

the obs ervation  c los es t  in  time to  the s c reening  interview  w ill  be us ed. 

As  the SHHS  is  now  in  a phas e of  longitudinal  data c ollec tion,  the A-variables  als o  need  to  be 
c ons idered  in  a time-dependent  fas hion.   A  number  of  the A  variables  might  c hange over  time; 

diabetes   s tatus ,  lipid  levels ,  alc ohol  intake,  and  s moking.   SHHS  w ill  trac k  self-report  of  diabetes  and 

s moking. 
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SHHS PROTOCOL: Follow-up 3 

7. DATA COLLECTI ON 

T able 7.1 Priority Lis t of Variables from Parent Studies 

A – variables 
M aximum 
Window 

B – variables C – variables 

Categorical covariates 

Prevalent CVD: 
  Prevalent M I
  Prevalent Stroke
  Angina
  CHF 

Self-rep orted hy p ertension 
Self-rep orted diabetes 
Self-rep orted resp iratory sy mp toms 
Self-rep orted hx of SDB 
Cigarette smoking status 
Education level 
M arital status 
Race 
Gender 

3 months

3 y ears 
3 y ears 
3 months 
3 months 
3 months 
Any 
3 y ears 
Any 
Any 

Non-cardiop ulmonary 
medical history 
Family history of CVD 
Parental 
Sibling 

Occup ation 
Psy chosocial status 
Access to health care 

Continuous covariates 

Age 
Cigarettes/day 
Cigarettes/y ears 
Usual alcohol intake 
Usual caffeine intake 
Seated blood p ressure 
Anthrop ometric indices:

  height 
  weight 
  waist, hip girths 
  neck girth 

Total cholesterol 
HDL cholesterol 
Trigly cerides 
Sp irometry : FVC, FEV1 

Ankle-Arm Index 
SF-36 Score 

Current 
3 months 
3 months 
3 y ears 
3 months 
Current 

1 y ear
Current
Any
Current 
Any 
Any 
Any 
Any 
5 y ears 
Any 

Hemostasis p arameters: 
Fibrinogen 
Factor VII 
Phy sical activity 
Family income level 

Passive smoking 
(ETS) 
Diet:
  Caloric intake
  Fat intake
  Antioxidants 

Other 

M edications 
ECG 

Current 
3 months p rior 
through 2 
months after F2 

Echocardiograp hy 24h. blood p ressure 
Carotid Ultrasound 
Holter 
M RI 
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SHHS PROTOCOL: Follow-up 3 

7. DATA COLLECTI ON 

7.2 Outc omes data c ollec tion 

Plans for c ardiovas c ular dis eas e (CVD) outc ome as c ertainment and adjudic ation during years 

11-14 of the Sleep Heart Health Study 

7.2.1 Overview  of  outc ome as c ertainment  and  adjudic ation  in  years  1-10. 

SHHS  w as  des igned  to  inc lude subjec ts  partic ipating  in  multiple exis ting  c ohort  s tudies  and  to 

take advantage of  ongoing  mec hanis ms  of  CVD  outc ome as c ertainment  and  adjudic ation  in  plac e in 

thes e parent  s tudies .  Spec ific ally,  the ARIC,  CHS,  FHS,  and  SHS  s tudies  have had  mec hanis ms  in 

plac e for  determining  CVD  outc omes  s inc e the s tart  of  SHHS.  Outc omes  data for  SHHS  s ubjec ts 

belonging  to  thes e c ohorts  have been  provided  to  SHHS  by  the parent  s tudies .  T he SHHS  s ubjec ts 

rec ruited  in  T uc s on  and  New  York  w ere members  of  res earc h  c ohorts  that  did  not  inc lude ongoing 

as s es s ment  of  CVD  outc omes .  In  thes e tw o  s ites ,  SHHS  inves tigators  have implemented  their  ow n 

proc edures  for  as c ertaining  and  adjudic ating  CVD  outc omes  am ong  SHHS  partic ipants .  Thes e 

proc edures  have been  c los ely  modeled  on  thos e  of  CHS. 

Key  outc omes  for  SHHS  inc lude the follow ing  inc ident  or  rec urrent  CVD  events  or  diagnos es 

oc c urring  s ubs equent  to  the firs t  SHHS  polys omnogram :  

a.	 hos pitalized  ac ute MI  (HAMI) 

b.	 c oronary  s urgic al  intervention  -- perc utaneous  trans c utaneous  angioplas ty  (PT CA), 

c oronary  s tent  plac em ent,  c oronary  artery  bypas s  grafting  (CABG) 

c .	 angina pec toris  (AP)  -- at  CHS  and  FHS  only 

d.	 c oronary  heart  dis eas e death 

e.	 any  c oronary  heart  dis eas e (CHD)  -- s ummary  variable w hic h  inc ludes  a - d  above. 

T he follow ing  rec urrent  events  w ill  be c ons idered  endpoints  for  the SHHS: 

a.	 HAMI 

b.	 c oronary  s urgic al  intervention 

c .	  s troke 

A  s ummary  of  CVD  outc omes  data rec eived  to  date (J une 2004)  by  the SHHS  Coordinating 

Center  is  provided  in  the table below  (T able 7.2).  T hes e data are mos t  up-to-date for  the New  York 

(outc omes  through  Sept  2003)  and  T uc s on  (outc omes  through  J anuary  2004)  s ites ,  w here SHHS 

inves tigators  as c ertain  and  adjudic ate CVD  outc omes  themselves .  For  ARIC,  CHS,  FHS,  and  SHS, 

outc ome s tatus  is  available (i.e.,  rec eived  in  Coordinating  Center)  through  dates  ranging  from 

Dec ember  1999  through  Dec ember  2002.  
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SHHS PROTOCOL: Follow-up 3 

7. DATA COLLECTI ON 

Table 7.2 SHHS 1 cohort outcom e s tatus as of June 2004 

ARIC CHS FHS NY SHS Tucson Total 

Num. in S HHS 1 1920 1248 1000 760 602 911 6441 

Death rep orted at SHHS II visit 78 (8.2) 217 (37.8) 33 (6.7) 32 (8.6) 95 (32.6) 42 (9.5) 497 (15.9) 
N (rate/1000 p -y )* 

Num. with adjudicated outcomes from parent 1920 1248 699† 554† 602 911 5934 
studies: 

Outcomes through (date) 31 Dec 01 30 Jun 00 31 Dec 02 30 Sep 31 Dec 99 8 Jan 04 – 
03 

M ean followup time (y ear) 4.8 3.5 5.8 3.3 5.8 4.7 
5.7 

Death adjudicated 
N (rate/1000 p-y) 

All cause 71 (7.7) 132 (29.9) 24 (5.9 ‡ 62 (31.0) 63 (12.0) 352 (14.1) 

M I death 1 (0.1) 7 (1.6) 0 (0) ‡ 5 (2.5) 5 (1.0) 18 (0.6) 

CHD death 6 (0.6) 33 (7.5) 5 (1.2) ‡ 17 (8.5) 10 (1.9) 71 (2.5) 

CVD death 6 (0.6) 49 (11.1) 7 (1.7) ‡ 19 (9.5) 15 (2.9) 96 (3.4) 

MI. adjudicated 

Num. w/o p revious M I§ 1779 1048 660 479 490 805 5261 

Incident M I, N (rate/1000 p -y ) 46 (5.4) 49 (13.3) 5 (1.3) 2 (0.7) 13 (8.0) 14 (3.0) 129 (5.2) 

MI/re-vasculatization procedures, adjudicated 

Num w/o p revious M I/re-vasc§ 1730 – – – – 799 – 

Incident M I/rec-vascc. N (rate/1000 p -y ) 96 (11.7 – – – – 28 (6.1) – 

S troke, adjudicated 

Num w/o p revious stroke§ 1866 1121 681 485 551 874 5578 

Incident stroke. N (rate/1000 p -y ) 22 (2.4) 53 (13.6) 10 (2.6) 0 7 (3.8) 12 (2.4) 104 (3.9) 

*B ased on 6, 403 participants with known vital status/censoring date; date of death was im puted as the m id-point of the date on which death was reported and last 

patient contact 

†F HS :  adjudicated  outcom es  data for 301  participants  in  the Om ni  cohort  have not  yet  been  released  to  us  by  the parent  study;  NY:  adjudicated  outcom es  data for 206 

participants  are not  available - 84  unable to  reach;  116  in  the process  of  followup;  2  m issing  censoring  dates;  4  status  unknown 

‡Unable to  adjudicate cause of  death  until  the death  certificates  are released  by  the NY  S tate Health  Departm ent.
 

§B oth  the outcom e datasets  provided  by  the parent  studies  and  the S HHS  baseline health  interviews  indicate no  previous  event
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SHHS PROTOCOL: Follow-up 3 

7. DATA COLLECTI ON 

7.2.2 T imeline for c ompletion 

T imeline for c ompletion of outc ome as c ertainment and adjudic ation in years 11-14 

Relianc e on parent-s tudy mec hanis ms for the as c ertainment and adjudic ation of CVD outc omes 

has provided effic ienc y and c os t s avings to SHHS. A dis advantage of relianc e on thes e parent-s tudy 

data, how ever, is the time lag betw een CVD event oc c urrenc e and the final availability of adjudic ated 

data, a lag that averages approximately 2.5 years for ARIC, CHS, FHS, and SHS. T he timely 

c ompletion of outc omes follow -up for the SHHS c ohort requires that the SHHS inves tigators take 

over as c ertainment and adjudic ation ac tivities for the final period of SHHS follow -up prior to 

undertaking analys es to tes t primary hypothes es in year 14 of the renew al period. T his w ill maximize 

the number of inc ident CVD events, improving s tatis tic al pow er to addres s primary hypothes es . 

T he SHHS Steering Committee has agreed on the follow ing timeline for data c ollec tion and 

analys is in years 11-14. 

A pril 1, 2006 

CVD outc omes through this date w ill be inc luded in final SHHS analys es . 

M ay 31, 2007 

Completion of as c ertainment and adjudic ation of CVD outc omes through 4/1/06 

Final CVD outc omes data trans ferred to SHHS Coordinating Center 

A ugust 31, 2008 

Submis s ion of manus c ripts on primary SHHS hypothes es
 

End of grant year 14
 

T o meet this timeline w hile maximizing the follow -up interval at s ites (ARIC, CHS, FHS, SHS) 

w ith inherent lag times in the adjudic ation proc es s , event adjudic ation for SHHS partic ipants w ill 

either a) need to be performed by SHHS inves tigators s tarting in the s pring of 2005, or b) need to be 

performed by parent s tudy adjudic ation c ommittees w ith an ac c elerated s c hedule for SHHS 

partic ipants . 

7.2.3 Plans for as c ertainment and adjudic ation 

Detailed plans for outc ome as c ertainment and adjudic ation in years 11-14 

At s ome s ites , parent-s tudy event as c ertainment w ill c ontinue through 4/1/06 and w ill s uffic e to 
c apture CVD events and diagnos es for SHHS partic ipants partic ipating in thos e parent s tudies . At 

other s ites , SHHS inves tigators w ill need to take over event as c ertainment in 2005 or 2006. 
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7. DATA COLLECTI ON 

Outc ome adjudic ation w ill c ontinue at the New York and T uc s on s ites w ithout c hange; i.e. , a 

c ommittee as s em bled by the SHHS PI w ill adjudic ate outc omes spec ific ally for SHHS. At the ARIC, 

CHS, and SHS s ites , SHHS inves tigators w ill take over outc omes adjudic ation s tarting in the s pring 

of 2005 to reduc e the lag time betw een as c ertainment and the availability to SHHS of adjudic ated 

data. At FHS, the parent-s tudy adjudic ation c ommittee w ill c ontinue to perform adjudic ation but w ill 

ac c elerate the adjudic ation proc es s for SHHS s ubjec ts . 

A s ummary of SHHS outc omes as c ertainment and adjudic ation proc edures for years 11-14 is 

s how n in T able 7.3 below . 

T able 7.3 Summary of outc omes as c ertainment and adjudic ation 

Sites As c ertainment Adjudic ation 

ARIC Will rely on ARIC s ys tem throughout In final phas e (s tarting s pring 2005), w ill 

s peed up medic al rec ord c ollec tion, and 

SHHS inves tigators w ill adjudic ate. 

CHS CHS as c ertainment c alls w ill c ontinue 

through 12/31/04, pos s ibly 5/05. SHHS 

inves tigators w ill take over after that to 

c over period through 4/1/06. 

Eac h CHS s ite w ill adjudic ate its ow n events 

s tarting in s pring 2005. 

FHS Will reques t FHS Exec Comm approval 

for as c ertainment c ontac t on 4/1/06 

Will reques t that FHS M&M Committee 

ac c elerate adjudic ation of events as c ertained 
on 4/1/06 c ontac t 

SHS Will rely on SHS s ys tem throughout Medic al rec ords w ill be duplic ated at SHS 

field s ites and s ent to SHHS PI to adjudic ate 

NY Contac t c ohort 9/1/04, 9/1/05, 4/1/06 Continue c urrent adjudic ation proc es s 

T uc s on Continue yearly c ontac ts Continue c urrent adjudic ation proc es s 
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7. DATA COLLECTI ON 

7.2.4 As c ertainment and adjudic ation by field s ite 

7.2.4.1 Fram ingham 

Any potential outc ome events identified w ill be referred to the FHS medic al rec ords department 

to c omplete data c ollec tion and allow the event to be adjudic ated. Cons ent to obtain c opies of 

medic al rec ords is granted by the FHS members as part of their partic ipation in the parent s tudy. 

7.2.4.2 J ohns Hopkins 

In the ARIC portion of the c ohort, events are as c ertained every tw elve months either by annual 

phone c alls w ith adminis tration of the Annual Follow -up Ques tionnaire Form or during a s truc tured 

his tory at the tri-annual c linic vis it. Hos pitalization rec ords for potential outc ome events w ill be 

obtained and abs trac ted by trained pers onnel. All DRG dis c harge c odes are rec orded. ECGs w ill be 

photoc opied and c las s ified by the Minnes ota c oding sys tem . Cons ent to obtain c opies of medic al 

rec ords is given as part of the overall c ons ent for partic ipation in ARIC. 

In the CHS portion of the c ohort, potential events w ill be as c ertained every s ix months by phone 

c alls alternating w ith c linic vis its . Hos pitalization and outpatient proc edure rec ords w ill be obtained 

and abs trac ted by trained pers onnel. ECGs w ill be photoc opied and c las s ified by the Minnes ota 

c oding s ys tem. Cons ent to obtain c opies of medic al rec ords is given as part of the overall c ons ent for 

partic ipation in CHS. 

7.2.4.3   Minnes ota 

As c ertainment  proc edures  and  abs trac tion  forms  for  potential  events  w ill  be identic al  to  thos e 

us ed  by  the J ohns  Hopkins  ARIC Cohort. 

7.2.4.4   NYU/Cornell 

Potential  CHD  events  in  the New  York  City  c ohorts  w ill  be as c ertained  every  year  by  telephone, 

mail  or  c linic  c ontac t.    Hos pital  and  outpatient  proc edure rec ords  from  any  potential  outc ome event 

w ill  be obtained  and  abs trac ted  us ing  the CHS  forms .   NYU  pers onnel  w ill  be trained  in  rec ord 

abs trac tion  for  epidemiologic  res earc h.   Subjec ts  w ill  give c ons ent  to  obtain  c opies  of  medic al  rec ords 

at  the time of  event  as c ertainment. 

7.2.4.5 Pitts burgh/Sac ramento 

T hes e CHS Cohorts w ill as c ertain events , and obtain and abs trac t medic al rec ords in an identic al 
fas hion as the J ohns Hopkins CHS Cohort. 
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7. DATA COLLECTI ON 

7.2.4.6   T uc s on 

Events  oc c urring  in  s ubjec ts  from  the T uc s on  Epidemiologic  Study  of  Obstruc tive Airw ays 

Dis eas e (T ES)  and  the T uc s on  Health  and  Environment  Cohort  (H&E)  w ill  be as c ertained  every  year 

through  an  annual  s urvey  or  by  telephone c all.   Hos pital  and  outpatient  proc edure rec ords  from  any 

potential  outc ome event  w ill  be obtained  and  abs trac ted  us ing  proc edures  adapted  from  CHS.  

Subjec ts ,  or  their  legal  repres entative,  if  they  are dec eas ed  or  not  c ompetent,  w ill  give c ons ent  to 

obtain  c opies  of  the medic al  rec ords  at  the time of  event  as c ertainment. 

7.2.4.7   Strong  Heart  Study 

Events  oc c urring  in  Strong  Heart  Study  partic ipants  w ill  be as c ertained  at  the time of  a follow -up 

c linic  vis it,  us ing  the protoc ols  and  forms  es tablis hed  at  SHS.   Copies  of  medic al  rec ords  for  potential 

events  w ill  be obtained  and  abs trac ted.   

7.2.5 Adjudic ation 

Eac h parent s tudy w ill adjudic ate potential c ardiovas c ular events w hic h oc c ur among its 

partic ipants . Bas ed on the quality as s uranc e proc edures of the parent s tudies and the res ults of the 

HAMI Comparability Study (s ummarized in Protoc ol 1), it is expec ted that the adjudic ated res ults 

from ARIC, CHS, FHS, and SHS w ill be both valid and in c los e agreement w ith one another. T he 

New York and T uc s on Inves tigative Centers ’ Adjudic ation Committees w ill adopt proc edures bas ed 

on the CHS abs trac tion forms and event c riteria. A s ample of events review ed by thes e c ommittees 

w ill be re-review ed by the SHHS Morbidity and Mortality Committee to as s ure c omparability w ith 

the other parent s tudies . 

7.2.5.1   Cohort-s pec ific  protoc ols  for  c ardiovas c ular  event  adjudic ation. 

HAMI  -- All  parent  s tudies  rely  on  a c ombination  of  c hes t  pain,  ECG  trac ings  and  myoc ardial 

enzyme profiles  to  define MI.   For  the SHHS  both  inc ident  and  rec urrent  HAMI  w ill  be adjudic ated  at 

all  s ites .   At  ARIC s ites ,  abs trac ted  data inc luding  the Minnes ota c odes  for  s erial  ECGs  w ill  be 

entered  into  a c omputer  algorithm;  the res ult  w ill  then  be review ed  by  the Events  Committee.   CHS 

c enters  als o  w ill  abs trac t  the hos pital  rec ord  and  Minnes ota c ode the ECGs ,  but  no  c omputer 

algorithm  w ill  be us ed.   Both  CHS  and  ARIC c ode HAMI  events  as  definite or  probable (c ounted  as 

MI  in  analys es ),  or  s us pec t  or  no  MI.   FHS  review s  w ill  not  us e abstrac ted  data (only  a c opy  of  the 

medic al  rec ords ),  and  ECGs  w ill  not  be Minnes ota c oded;  how ever,  the ECG  from  the FHS  c linic 

vis its  before and  after  the potential  event  w ill  be c ons idered.   At  FHS,  HAMI  is  c las s ified  as  definite 

(the only  c as es  us ed  in  analys is ),  maybe and  no  MI.   At  Strong  Heart,  medic al  rec ords  are abs trac ted, 

and  ECGs  are Minnes ota c oded;  events  are c las s ified  as  definite MI  (the only  events  us ed  in 
analys es ),  s us pec t  MI  and  no  MI.   The New  York  City  and  T uc son  Inves tigative Centers ’ 

Adjudic ation  Committees  w ill  adopt  the proc edures  bas ed  on  the CHS  abs trac tion  forms  and  event 

c riteria. 
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Coronary  Surgic al  Intervention  -- All  s tudies  w ill  review  hos pital  rec ords  to  identify  inc ident  and 

rec urrent  c oronary  interventions .   Eac h  parent  study  w ill  likely  adjudic ate thes e hos pitalizations  for 

HAMI,  or  c ardiovas c ular  death;  how ever,  doc umentation  of  a CABG  or  PT CA  during  the 

hos pitalization  w ill  be adequate to  as s ign  this  outc ome for  the SHHS  w ithout  s pec ific  adjudic ation.   

Angina Pec toris  -- Inc ident  AP  w ill  be an  adjudic ated  outc ome only  at  CHS  s ites  and  at  Framingham .  

In  CHS,  the outc ome of  angina is  as s igned  to  all  s ubjec ts  w ho  have c oronary  dis eas e.   Criteria for 

“definite angina”  inc lude an  exerc is e s tres s  tes t  diagnos tic  for  isc hem ia,  c oronary  angiography 

demons trating  70%  narrow ing  of  an  epic ardial  c oronary  artery,  or  the oc c urrenc e of  a s urgic al 

intervention.   Subjec ts  w ho  rec eive a diagnos is  of  HAMI  are also  c las s ified  as  having  “definite 

angina”.   At  the inc eption  of  the CHS  c ohort,  a c las s ific ation  of  “pos s ible angina”  w as  made for  thos e 

s ubjec ts  in  w hom  the diagnos is  c ould  not  be c onfirmed.  “P ossible angina”  w ill  not  be a SHHS 

outc ome.   At  FHS,  s yndromes  of  c oronary  is c hemia are c las s ified  as  either  “angina pec toris ” or 

“c oronary  ins uffic ienc y”.   For  the SHHS  thes e outc omes  w ill  be c ombined  into  the AP  c ategory.   Both 

diagnos es  rely  on  c linic al  c riteria and  ECG  findings ,  augmented  by  c atheterization  and  s tres s  tes t 

res ults .   T hes e outc omes  are c oded  as  “definite”  and  “maybe”  at  FHS.   Only  the “definite”  events  w ill 

be utilized  by  the SHHS. 

Cardiovas c ular  Death  -- All  partic ipant  deaths  w ill  be review ed  by  the parent  s tudy  Events 

Committees .   At  ARIC,  CHS,  and  FHS  c opies  of  rec ent  hospitalizations ,  death  c ertific ates  and  autops y 

res ults  are obtained,  and  abs trac ted  at  ARIC and  CHS.   In  addition,  the s ubjec t’s  phys ic ian  and  fam ily 

or  other  proxy  is  interview ed  to  obtain  additional  data regarding  the death.   Eac h  c ommittee 

determines  w hether  or  not  the death  w as  due to  c oronary  heart  dis eas e,  and  w hether  the death  w as 

s udden  or  not.   T he T uc son  and  New  York  City  Inves tigative Centers  w ill  adopt  proc edures  bas ed  on 

the CHS  abs trac tion  forms  and  event  c riteria. 

Any  Coronary  Heart  Dis eas e -- T his  w ill  be a s ummary  variable inc luding  all  s ubjec ts  w ho  rec eive an 

adjudic ated  diagnos is  of  any  of  the other  c ardiovas c ular  outc omes . 

7.2.6 Conges tive Heart Failure 

7.2.6.1 Endpoints 

Inc ident c linic al CHF w ill be an endpoint for all SHHS subjec ts exc ept for ARIC partic ipants . In 

the CHS and FHS c ohorts , routine ec hoc ardiograms are performed on all partic ipants . T he c ontinuous 

variables of left ventric ular mas s and left ventric ular ejec tion frac tion w ill be endpoints for the SHHS 

partic ipants from thes e parent s tudies . 
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7.2.6.2 As c ertainment 

As c ertainment for potential CHF events w ill oc c ur us ing the s am e forms during the s ame 

interview s as as c ertainment of potential c ardiovas c ular events at FHS and CHS. At the New York and 

T uc s on s ites , medic al rec ords for any potential epis ode of CHF as c ertained during the follow -up 

ques tionnaire w ill be obtained and s ent to their Cardiovas c ular Events Adjudic ation Committee. 

7.2.6.3 Adjudic ation 

Inc ident CHF w ill be adjudic ated by the Events c ommittees . CHS c riteria for CHF inc lude 

dec reas ed s ys tolic c ardiac func tion, a report of c ardiomegaly and pulmonary edema on c hes t X-ray, or 

an appropriate res pons e to pharmac ologic treatment for CHF. Framingham c riteria inc lude a 

c ombination of c linic al s igns and s ymptoms s uc h as c rac kles , edem a, dys pnea, or orthopnea, and 

phys iologic tes ts demonstrating dec reas ed s ys tolic func tion. For the SHHS endpoint of inc ident 

c linic al CHF only measurements of s ys tolic c ardiac func tion obtained for c linic al purposes w ill be 

utilized. T he New York and T uc s on Inves tigative Centers Adjudic ation Committees w ill adopt 
proc edures bas ed on the CHS abs trac tion forms and event c riteria. 

T he variables of left ventric ular mas s and left ventric ular ejec tion frac tion w ill not be adjudic ated. 

Only the ec hoc ardiograms performed at the Field Sites and interpreted by CHS and FHS inves tigators 

(not tes ts performed for c linic al purpos es ) w ill c ontribute to this data bas e. 

7.2.7 Cerebrovas c ular Events 

7.2.7.1 Endpoints 

SHHS c erebrovas c ular endpoints w ill c ompris e all strokes , both inc ident and rec urrent, and 

hos pital admis s ion for c arotid endarterec tomy. Strokes w ill be s ubc las s ified as hemorrhagic and non-

hemorrhagic , and as fatal or nonfatal. Hem orrhagic s trokes w ill be further s ubc las s ified as 

s ubarac hnoid or intrac erebral hemorrhage. Non-hemorrhagic s trokes may be s ubc las s ified by s pec ific 

etiology (s uc h as embolic , lac unar, or atherothrombotic ) if a planned c omparability s tudy dem ons trates 

s ubs tantial agreement betw een s tudies on thes e details . 

7.2.7.2 As c ertainment 

As c ertainment of c erebrovas c ular endpoints w ill be c onduc ted at the s ame time and w ith the s ame 

follow -up forms as as c ertainment of c ardiovas c ular endpoints . 
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7.2.7.3   Adjudic ation 

Stroke is  broadly  defined  as  a c ons tellation  of  neurologic  s ymptoms  w ith  a s udden  ons et  w hic h 

las ts  at  leas t  24  hours  or  until  death.   T he SHHS  w ill  us e the parent  s tudy  adjudic ation  res ults  for 

s troke (as s uming  that  a planned  c omparability  s tudy  reveals  a high  degree  of  agreement  betw een  s ites ).  

T he NYU  and  T uc s on  c enters  w ill  es tablis h  their  ow n  Cerebrovas c ular  Events  Adjudic ation 

Committees .   For  the c arotid  endarterec tomy  endpoint,  doc umentation  of  this  proc edure during  a 

hos pitalization  w ill  be adequate to  as s ign  this  endpoint  w ithout  adjudic ation. 

7.2.7.3.1 Site-s pec ific protoc ols for c erebrovas c ular adjudic ation 

ARIC (J ohns  Hopkins  and  Minnes ota s ites )  - Hos pital  rec ords  for  potential  c erebrovas c ular 

events  w ill  be obtained,  and  abs trac ted  onto  ARIC forms .   A  c omputer  algorithm  w hic h  inc ludes 

s ymptoms ,  phys ic al  findings ,  the pres enc e of  a non-c arotid  em bolic  s ourc e,  the res ults  of  CT  s c ans , 

c erebral  angiogram s  and  lumbar  punc tures ,  and  pathology  reports  w ill  initially  c las sify  the event.  

Computer  c las s ific ations  w ill  be review ed  by  the Events  Committee.   ARIC c las s ific ations  for  s troke 
w ill  c orres pond  to  the follow ing  SHHS  endpoints :   

ARIC Endpoint SHHS Endpoint 

Subarac hnoid Hem orrhage Any s troke, hem orrhagic s troke, s ubarac hnoid 

hem orrhage 

Brain hem orrhage Any s troke, hem orrhagic s troke, s ubarac hnoid 

hem orrhage 

T hrombotic brain infarc tion Any s troke, non-hem orrhagic s troke 

Non-c arotid em bolic brain infarc tion Any stroke, non-hemorrhagic stroke 

Undetermined type Any s troke 

All fatal s trokes w ill be c las s ified both by the mos t s pec ific etiology determined and as “fatal s troke. ” 
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CHS  (J ohns  Hopkins ,  Pitts burgh  and  Sac ramento  s ites )  -- When  potential  c erebrovas c ular  events 

are identified,  the medic al  rec ords  w ill  be abs trac ted,  the patient  or  family  proxy  w ill  be interview ed, 

c opies  of  brain  images  w ill  be obtained,  and  all  data w ill  be review ed  by  a s tudy  neurologis t.   If  the 

diagnos is  is  not  apparent  from  thes e data,  the neurologis t  w ill  disc us s  the c as e w ith  the s ubjec t’s 

phys ic ian  or  exam ine the patient.   T he full  rec ord,  inc luding  the report  of  the s tudy  neurologis t  and  the 

MRI  obtained  as  part  of  the bas eline CHS  exam,  w ill  then  be review ed  by  the Cerebrovas c ular  Dis eas e 

Endpoint  Committee.   CHS  c las s ific ations  for  s troke w ill  c orres pond  to  the follow ing  SHHS 

endpoints . 

CHS Endpoint SHHS Endpoint 

Hem orrhagic , s ubarac hnoid Any s troke, hem orrhagic s troke, s ubarac hnoid 

hem orrhage 

Hem orrhagic , intra parenc hymal Any stroke, hemorrhagic s troke, s ubarac hnoid 

hem orrhage 

Hem orrhagic , indeterminaten Any s troke, hem orrhagic s troke 

Is c hemic , lac unar Any s troke non-hem orrhagic s troke 

Is c hemic , c ardioem bolic Any stroke, hemorrhagic s troke 

Is c hemic , atheros c lerotic Any s troke non-hem orrhagic s troke 

Is c hemic , other (arterial dis s ec tion or arteritis ) Any s troke non-hem orrhagic s troke 

Is c hemic , unknow n Any s troke, hem orrhagic s troke 

All fatal s trokes w ill be c las s ified both by the mos t s pec ific etiology determined and as “fatal s troke”. 

Fram ingham  –  When  potential  c erebrovas c ular  events  are identified,  medic al  rec ords  w ill  be obtained, 

and  the s ubjec t  w ill  be invited  to  a s pec ial  exam  in  the Neurology  Clinic  at  the FHS.   T he findings  of 

this  exam,  the medic al  rec ord,  c opies  of  brain-imaging  studies  and  res ults  of  s pinal  fluid  analys es  are 

review ed  by  the Stroke Endpoints  Committee.   FHS  c las s ific ations  for  s troke w ill  c orres pond  to  the 

follow ing  SHHS  endpoints . 

FHS Endpoint SHHS Endpoint 

Hem orrhagic , s ubarac hnoid Any s troke, hem orrhagic s troke, s ubarac hnoid 

hem orrhage 

Intrac erebral hemorrhage Any stroke, hemorrhagic s troke, intrac erebral 

hem orrhage 

Embolic s troke Any s troke, non-hem orrhagic s troke 

Atherothrombotic Any s troke non-hem orrhagic s troke 

All  fatal  s trokes  w ill  be c las s ified  both  by  the mos t  s pec ific  etiology  determined  and  as  “fatal  s troke”. 
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New  York/Cornell  -- When  potential  c erebrovas c ular  events  are identified  medic al  rec ords  and  c opies 

of  brain  imaging  s tudies  w ill  be obtained  and  abs trac ted  onto  CHS  forms .   T he s ubjec t  or  proxy  w ill  be 

interview ed  us ing  the CHS  protoc ol.   T he Cerebrovas c ular  Endpoints  Committee  w ill  then  review  the 

data and  c las s ify  the event  into  one of  SHHS  c ategories .   

T uc s on  -- When  potential  c erebrovas c ular  events  are identified,  medic al  rec ords  and  c opies  of  brain 

imaging  s tudies  w ill  be obtained  and  abs trac ted  onto  CHS  forms .   T he subjec t  or  proxy  w ill  be 

interview ed  us ing  proc edures  bas ed  on  the CHS  protoc ol.   T he Cerebrovas c ular  Endpoints  Committee, 

w hic h  inc ludes  a board  c ertified  neurologis t,  w ill  then  review  the data and  c las s ify  the event  into  one 

of  SHHS  c ategories .   

A random s am ple of events review ed by the T uc s on and New York Cerebrovas c ular Endpoints 

Committees w ill be re-review ed by the SHHS Morbidity and Mortality Committee to as s ure a high 

degree of agreement betw een the parent s tudies . 

Strong  Heart  Study   --  All  CVD  events ,  inc luding  c erebrovas c ular  events ,  in  Strong  Heart  Study  are 

doc umented  and  review ed  w ith  ongoing  Morbidity  and  Mortality  Surveillanc e.   For  c erebrovas c ular 

events ,  death  c ertific ates ,  and  autops y,  phys ic ian  and  hos pital  rec ords  (ICD-9  dis c harge diagnos es 
430— 438)  as  w ell  as  information  from  Informant  Interview s,  are abs trac ted  onto  SHS  forms .   Death 

c ertific ates  are obtained  and  c oded  by  a c entral  nosologis t,  and  deaths  are review ed  by  tw o  members  of 

the Mortality  Review  Committee.  Hos pitalized  non-fatal  s troke is  determined  by  phys ic ian  and 

laboratory  findings,  dis c harge diagnos es ,  and  neurologic  s ymptoms . 

7.2.8 Hypertens ion 

7.2.8.1 Endpoints 

SHHS w ill define inc ident hypertens ion as a new phys ic ian diagnosis of hypertens ion, beginning 

treatment w ith anti-hypertensive medic ations , or a s ys tolic BP > 160 or a dias tolic BP > 95. In 

addition, SHHS w ill us e the c ontinuous meas ures of blood pres s ure taken on the evening of the PSG 

as an endpoint in c ros s -s ec tional analys es and the c hange in blood pres s ure 2-3 years after the PSG in 

longitudinal analys es . 

7.2.8.2   As c ertainment 

During  follow -up  c ontac ts ,  SHHS  partic ipants  w ere as ked  about  phys ic ian-diagnos ed  high  blood 

pres s ure and  about  all  medic ations  pres c ribed  and  taken.   Both  the initial  and  follow -up  blood 

pres s ures  w ere meas ured  w ith  the s ubjec t  in  the s eated  pos ition  as  detailed  in  the Manual  of 

Operations .   All  of  the initial  blood  pres s ure meas urements  w ere performed  in  the subjec t’s  home, 

prior  to  s etting  up  the PSG  equipment.   Follow -up  blood  pres s ures  varied  by  inves tigative s ite.   In 

s ome c enters ,  follow -up  blood  pres s ures  w ere meas ured  in  the subjec t’s  home tw o  years  after  the PSG.  
In  other  c enters ,  blood  pres sures  w ere meas ured  in  the c linic  w hen  the s ubjec ts  returned  for  their 

follow -up  exam s . 
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7.2.9 Mortality 

7.2.9.1 Endpoints 

Mortality endpoints w ill inc lude all-c ause mortality, c ardiovas c ular mortality, c erebrovas c ular 

mortality and all vas c ular mortality. 

7.2.9.2   As c ertainment  

When  s ubjec ts  c annot  be c ontac ted  for  their  s c heduled  follow -up,  every  attempt  w ill  be made to 

determine w hether  or  not  they  are dec eas ed.   All  know n  c ontac ts  for  the s ubjec t  w ill  be c alled  to 

determine the s ubjec t’s  vital  s tatus,  and  both  loc al  death  regis tries  and  the National  Death  Index  w ill 

be s earc hed  for  their  nam e or  soc ial  s ec urity  number.   When  a death  has  been  as c ertained,  the parent 

s tudy  w ill  obtain  rec ords  from  any  hos pitalization  w ithin  one month  of  the death,  a c opy  of  the death 

c ertific ate,  and  an  autops y  report,  if  performed.   In  addition,   the s ubjec t’s  phys ic ian  and  the fam ily 

member  or  other  proxy  w ho  w as  w ith  the s ubjec t  w hen  they  pas s ed  aw ay  w ill  be interview ed  to  obtain 
details  of  the c irc ums tanc es  of  the death.   ARIC,  CHS,  and  FHS  c enters  w ill  us e their  res pec tive 

forms ;  T uc s on  and  New  York  Inves tigative Centers  w ill  us e proc edures  adapted  from  CHS  forms  and 

protoc ol.   

7.2.9.3   Adjudic ation 

All  inves tigative c enters  w ill  adjudic ate all  as c ertained  deaths  us ing  the forms  and  protoc ols 

es tablis hed  by  eac h  parent  s tudy.  Events  w hic h  meet  the c riteria for  a c ardiovas c ular  or 

c erebrovas c ular  outc ome w hic h  als o  res ult  in  death  w ill  be c oded  as  death  due to  c ardiovas c ular  or 

c erebrovas c ular  dis eas e.  T he New  York  and  T uc s on  Inves tigative Centers ’  Adjudic ation  Committees 

w ill  adopt  proc edures  bas ed  on  the CHS  abs trac tion  forms  and  event  c riteria.   

7.2.10 T rans fer of Adjudic ated Res ults from the Field Sites to the Coordinating Center 

During the follow -up phas e of the s tudy, s elf-reported and adjudic ated events w ill be reported to 

the CC periodic ally. Any s elf-reported s ymptoms or hos pitalizations that have triggered parent s tudy 

review and adjudic ation w ill be reported bac k to the CC. Softw are w ill be developed to trac k thes e 

potential events from as c ertainment through the c ollec tion of all relevant medic al rec ords to final 

adjudic ation for thos e c enters w hic h do not already have a trac king s ys tem. Periodic ally, eac h Field 

Site w ill determine the s tatus of any inc ident outc omes for the w hole SHHS c ohort, as s ome events 

may be as c ertained during earlier or later parent s tudy c ontac ts . The parent s tudy c oordinating c enters 

w ill be as ked to s end parent s tudy adjudic ation res ults for SHHS partic ipants to the SHHS CC 

annually. 
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8. PROJECT MANAGEMENT 

T he CC has primary res pons ibility for s tudy adminis tration and data management. Thes e 

res pons ibilities are outlined below . 

8.1 Study Adminis tration 

T he CC w orks w ith the Steering Committee and Projec t Offic e to adminis ter the s tudy, inc luding 

the princ ipal tas ks of: 1) s upporting the ac tivities of the Inves tigative Centers and Field Sites ; 2) 

monitoring overall s tudy progres s to ens ure that goals are being met; and 3) c arrying out data analys is 

and developing analytic approac hes . 

Many of thes e adminis trative ac tivities fall under the rubric of c ommunic ation, w hic h is one of 

the CC's mos t important func tions . T hes e c ommunic ations are s ummarized in T able 8.1 below . T he 

CC is to be the primary c onduit for c ommunic ation betw een all partic ipating s ites , the Steering 

Committee, and the OSMB. Clear, frequent, and c omplete c ommunic ations are vital to the s uc c es s ful 

operation of a c ollaborative s tudy. In s ome ins tanc es c ommunic ations w ill originate at the CC, and in 

other ins tanc es c ommunic ations originating from another s ite w ill be s ent to the CC to be dis s em inated 

to all other s ites . Communic ations range from formal w ritten doc uments s uc h as manuals and Steering 

Committee reports to informal c ommunic ation via telephone or e-mail. T he SHHS w ebs ite has an 

inc reas ingly c entral role. Communic ations fac ilitated by the CC w ill be of s everal forms , inc luding the 

follow ing: 

Routine c ommunic ations :   T he CC  w ill  routinely  dis tribute announc ements  regarding  deadlines , 
upc oming  meetings ,  dec isions  made by  the Steering  Committee,  minutes  from  Steering  Committee  and 

OSMB  meetings ,  and  other  s tudy  ac tivities .   Depending  on  the nature of  a partic ular  mes s age,  thes e 

c ommunic ations  may  be sent  to  Inves tigative Center  PIs ,  Field  Site Direc tors ,  or  Study  Coordinators , 

the Steering  Committee,  or  the OSMB.   In  general,  c opies  of  all  c ommunic ations  w ill  be s ent  to  the 

Program  Offic e. 

Routine reports :   During  the follow -up  data c ollec tion  ac tivities  of  this  phas e of  the s tudy,   the CC  w ill 

dis tribute reports  to  Inves tigative Center  PIs  and  Field  Site Direc tors  and  Study  Coordinators  and  to 

the Projec t  Offic e periodic ally.   Comprehensive reports  s ummarizing  s tudy  progres s  w ill  be prepared 

and  dis tributed  before eac h  Steering  Committee  meeting  and  eac h  OSMB  meeting,  approximately  1-2 

times  per  year. 

Spec ial  reports :   If  problems  arise w ith  data c ompletenes s  or  quality,   Field  Site performanc e,  or  other 

areas ,  s pec ial  reports  w ill  be prepared.   Depending  on  the nature of  the problem,  thes e reports  may  be 

dis tributed  to  the entire Steering  Committee  or  jus t  to  the PI  involved,  along  w ith  the Projec t  Offic e.  

In  unus ual  and  infrequent  c irc ums tanc es  thes e reports  w ould  be dis tributed  to  the OSMB  as  w ell.  

Follow -up  reports  doc umenting  the res olution  of  the problem  w ill  be prepared  as  w ell.   Other  spec ial 

reports ,  inc luding  statis tic al  reports  and  s pec ial  progres s  reports  w ill  be prepared  as  needed  or  at  the 

reques t  of  the Projec t  Offic e or  Steering  Committee. 
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Doc umentation:   T he CC  w ill  als o  prepare and  dis tribute s tudy  manuals  and  other  polic y  doc uments  as 

needed.   T hes e w ill  be plac ed  on  the w ebs ite. 

Study  Overs ight:   Another  major  func tion  of  the CC  is  s tudy  overs ight.   T his  inc ludes  monitoring 

s tudy  progres s  in  areas  s uc h  as  rec ruitment  and  data c ompletenes s ,  identifying  problem s  that  aris e,  and 

w orking  w ith  Inves tigators  and  Study  Coordinators  to  res olve the problems .   In  its  relationship  w ith 

the Inves tigative Centers  and  Field  Sites ,  the CC  view s  its elf  as  a c ollaborative s upporter  w hos e job  is 

to  provide the Field  Sites  the tools  and  s upport  nec es s ary  to  enable them  to  do  their  jobs  effic iently. 

Study overs ight als o inc ludes quality as s uranc e and c ontrol. T he CC w orks w ith the appropriate 

Steering Committee Subc ommittees to es tablis h quality as s uranc e polic ies (ac tivities undertaken 

before data are c ollec ted to as sure high quality). T he CC w ill then take primary res pons ibility for 

monitoring that thes e polic ies are c arried out. T he CC w ill als o perform quality c ontrol ac tivities 

(ac tivities undertaken after data are c ollec ted to as c ertain ac tual data quality). T hes e w ill take the form 

of s tatis tic al reports in w hic h data quality w ill be analyzed both as a w hole and at the individual s ite 

level. 

Committee  s upport:   Eac h  c ommittee  of  the SHHS  inc ludes  a member  of  the CC.   T his  s taffing  as s ures 

that  the CC  w ill  be fully  aw are of  c ommittee  ac tivities  and  able to  fac ilitate c ommunic ations  among 

c ommittees . 
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T able  8.1      Coordinating Center Communic ations 

 Sent to: 

T ime frame IC/FS*  SC* PO*  OSMB* 

1.	  Routine c ommunic ations :          as  X X X X 

 Deadlines , meetings ,        needed** 

announc ements , 

dec is ions 

2.	 Routine reports :
 

Follow -up 2/yr X X X
 

Data quality 2/year X X X
 

  Quality Control (performanc e) 2/year X X X
 

 Steering Committee 2/year X X
 

 OSMB Report 1-2/year X X X X
 

3.	  Spec ial reports :  as needed X X X X
 

 Problem identified
 

 Problem res olved
 

  Spec ial progres s report
 

 Statis tic al reports
 

4.	   Minutes from meetings  as needed X XX 

5.	 Doc umentation  as needed X X X X
 

Manuals
 

 Other polic y/proc edure
 

doc uments 

                

          

              

              

          

         

 

    

32 

SHHS PROTOCOL: Follow-up 3 

8. PROJECT MANAGEMENT 

*	 IC = Inves tigative Center; FS = Field Site; SC = Steering Committee; PO = Program Offic e; 

OSMB = Obs ervational Study Monitoring Board 

** Communic ation types identified as "as needed" w ill be s ent only to thos e groups to w hic h that 

c ommunic ation pertains . Under various c irc ums tanc es , this may or may not pertain to all groups 

indic ated. For example, routine c ommunic ations regarding meeting announc em ents w ould only be 

s ent to the OSMB if the meeting being announc ed w as the OSMB meeting. 
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8.2 Data Management 

8.2.1 Data Managem ent w ithin the Coordinating Center 

8.2.1.1 Outc omes Data Managem ent 

As outc omes data files are s ubmitted to the Coordinating Center, they w ill be inc orporated into 

the main databas e. 

8.2.1.2   Bac kups  and  Data Sec urity 

Bac kups :   Raw  PSG  data w ill  be sent  to  the CC  from  the SRC  on  CDs .   T hes e w ill  be arc hived 

permanently.   Eac h  CD  w ill  c ontain  data from  only  one Field  Site. 

T he databas e w ill  be bac ked  up  monthly  at  the CC.   T he CC  netw ork  is  bac ked  up  every  day.  

Some tapes  are kept  as  permanent  arc hives ,  others  are rotated.   An  updated  bac kup  tape is  taken  off 
s ite w eekly.   Covariate information  rec eived  from  the parent  s tudies  w ill  als o  be bac ked  up  onto  tape 

and  kept  as  a permanent  arc hive. 

Sec urity:   T he CC  is  loc ated  in  a s ec ured  building  w hic h  allow s  no  ac c es s  by  unauthorized  individuals .  

T he c omputer  netw ork  is  sec ured  by  us e of  pas s w ords  s o  that  no  unauthorized  individuals  (inc luding 

unauthorized  s taff)  have ac c es s  to  the SHHS  databas e. 

8.2.1.3 Databas e Management and Reporting 

SAS 8.0 w ill be us ed for all databas e management func tions at the CC. A s et of program s for 

data c hec king and reporting w ill be w ritten w hic h w ill be run monthly by a data proc es s or. SAS w ill 

be us ed to generate s tatis tic al reports . 
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Quality  c ontrol  of  adjudic ation  proc edures 

At  the initiation  of  SHHS,  w e c ompared  the adjudic ations  of  medic al  rec ords  of  s us pec ted  ac ute 

MI  c as es  done by  a c ommittee  of  SHHS  inves tigators  w ith  the adjudic ations  of  the parent  s tudies . 

(See  original  protoc ol.)   We obs erved  a high  degree  of  agreement  betw een  res ults  from  SHHS 

inves tigators  and  the parent-s tudy  adjudic ation  c ommittees .  T hus ,  w e antic ipate that  the outc omes 

adjudic ation  performed  by  SHHS  inves tigators  in  New  York  and  T uc s on  w ill  be c ons is tent  w ith  thos e 

of  parent-s tudy  c ommittees  at  other  s ites . 

As  w e trans ition  in  the s pring  of  2005  to  having  SHHS  inves tigators  adjudic ate outc omes  at  mos t 

s ites ,  w e w ill  undertake another  c omparis on  s tudy  to  as s ure c ons is tent  adjudic ation  ac ros s  s ites .  We 

w ill  photoc opy  medic al  rec ords  (names  blac ked  out)  that  have been  adjudic ated  at  the T uc s on  SHHS 

s ite and  have the adjudic ation  c ommittee  at  eac h  SHHS  s ite that  is  performing  its  ow n  adjudic ations 

review  thes e rec ords  and  adjudic ate them.  Res ults  w ill  be c ompared  ac ros s  s ites .  Any  betw een-s ite 

dis agreements  w ill  be evaluated,  and  inc ons is tenc ies  in  adjudic ation  proc edures  w ill  be addres s ed. 

In  the SHHS,  quality  as s uranc e (QA)  inc ludes  ac tivities  des igned  to  as s ure data quality  that  take 

plac e prior  to  data c ollec tion.   Quality  c ontrol  (QC)  inc ludes  data quality  monitoring  efforts  that  take 

plac e at  identified  points  during  data c ollec tion  and  proc es s ing.   A  Quality  Control  Subc ommittee  has 

been  es tablis hed  to  define,  c oordinate,  and  direc t  all  SHHS  QA/QC ac tivities  and  to  c ontac t 

Inves tigative Centers  and  Field  Sites ,  the SRC,  or  the CC  as  needed  to  advis e them  of  problem s  and 

to  dis c us s  c orrec tive ac tions .   T he CC  monitors  databas e logs  and  c orres pondenc e regarding  data 
problem s ,  c onduc ts  quality  c ontrol  analys es ,  and  generates  reports . 

Quality  as s uranc e inc ludes  the follow ing  ac tivities : 

1.	 Detailed  protoc ol  development  and  doc umentation,  inc luding  s tudy  des ign  and  data 

c ollec tion  ac tivities . 

2.	 Provis ion  of  training  and  training  updates  as  the bas is  of  c ontinuing  educ ation  involving  the 

protoc ol. 

3.	 Doc umentation  of  all  c hanges  in  protoc ol. 

For  quality  c ontrol  purpos es ,  SHHS  data c ollec tion  is  monitored  by  us ing  quantitative QC 

proc edures  s uc h  as  s tatis tic al  analys is  of  data.  
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10.1 General Approac h 

T he follow ing is an outline of the general approac h propos ed. T he overall analytic plan and 

approac hes w ill c ontinue to be developed by the Steering Committee in c ollaboration w ith CC 

pers onnel. Over the las t year, a s pec ific Working Group has been meeting to give c ons ideration to 

is s ues around longitudinal data analys is and the SHHS data s et. This Working Group w ill c ontinue to 

func tion in order to provide a foc us for methodologic dis c us s ion. 

T he SHHS  data s et  inc ludes  repeated  meas ures  of  a number  of  expos ures  (e.g.,  s moking  and 

RDI)  and  outc ome meas ures  (e.g.,  blood  pres s ure).   Over  the c ours e of  the data c ollec tion  spec ific ally 

w ithin  the SHHS  funding,  there have been  three  vis its  w ith  partic ipants,  inc luding  the tw o  PSGs  and 

the interim,  limited  follow -up  vis it  at  Years  7-8.   Additionally,  for  s ome c ohorts ,  data w ere ac c rued 

prior  to  the firs t  SHHS  visit.   Approac hes  to  the analys is  of  s uc h  data,  inc luding  handling  the repeated 

meas ures  and  mis s ing  data have now  been  available for  s ome years  and  implemented  in  w idely  us ed 

analytic  s oftw are 91,92.   T hus ,  the approac hes  for  analys is  of  SHHS  longitudinal  data w ill  involve both 

s tandard  tec hniques  for  analys is  of  c ohort  data as  w ell  as  novel  longitudinal  tec hniques  for  handling 

the repeated  meas ures  nature of  the data.  

In  order  to  addres s  the primary  s pec ific  aims  of  SHHS,  the relations hips  betw een  bas eline 

meas ures  of  SDB  and  inc ident  CHD,  s troke,  hypertens ion,  and  mortality  w ill  be inves tigated 

des c riptively  us ing  s tandard  tec hniques  for  the analysis  of  c ohort  data.   For  the analys is  of  inc ident 

CVD  and  mortality,  inc idenc e rates  bas ed  on  pers on-years  w ill  be c ompared  ac c ording  to  the 
pres enc e and  degree  of  SDB.   In  order  to  addres s  the relations hip  betw een  bas eline meas ures  of  SDB 

and  inc ident  CVD,  CHD,  s troke,  hypertens ion  and  mortality  w ill  be inves tigated  us ing  Kaplan­

Meier 93  s urvival  c urves  and  the log  rank  tes t 94.   For  the analys es  of  inc ident  CVD,  partic ipants  w ith 

bas eline CHD  or  s troke w ill  be exc luded.  For  overall  mortality,  s tratified  analys es  by  pres enc e of 

bas eline CVD  w ill  be done.  Multivariable analys es  to  c ontrol  for  potential  c onfounding  variables  w ill 

be performed  us ing  Pois s on  regres s ion  and  Cox  proportional  hazards  regres s ion  models 95 .   In  addition 

to  c ontrolling  for  c onfounding,  thes e models  w ill  be used  to  as s es s  sus pec ted  intermediate variables 

s uc h  as  hypertens ion  in  an  analysis  of  inc ident  stroke.   Information  available from  interim  follow -up 

exam s  w ill  be us ed  as  time-dependent  c ovariates .  For  analys es  inc orporating  repeated  or  multiple 

meas ures  of  c ovariates  s uc h  as  SDB,  BP,  BMI  during  SHHS  follow -up,  longitudinal  data analytic 

methods  that  c ons ider  the autoc orrelation  s truc ture of  the data into  c ons ideration  w ill  be em ployed 96 .  

T hes e methods  inc lude generalized  es timating  equations  (GEE)  and  mixed  effec ts  models . 

Among  partic ipants  free  of  hypertens ion  at  Exam  Cyc le 1,  the oc c urrenc e of  inc ident
 

hypertens ion  w ill  be s tudied  bas ed  on  BP  meas urem ents  or  hypertens ion  therapy  in  the follow -up
 

exam s 3.   Multivariate analys es  of  the c umulative inc idenc e of  hypertens ion  w ill  be c onduc ted  us ing 

multiple logis tic  regres s ion  analys es .   In  addition,  c hange in  BP  values  w ill  be s tudied  in  relation  to 

bas eline and  follow -up  RDI  us ing  linear  regres s ion  models .  
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Similar  analys es  w ill  be us ed  to  s tudy  the relation  betw een  bas eline and  follow -up  SDB  and 

QOL outc omes .   For  the analys es  of  the natural  his tory  of  SDB,  the c hange in  RDI  and  other  s leep 

param eters ,  and  dependenc y  on  demographic ,  anthropometric ,  and  other  variables  (e. g.,  CVD  ris k 

fac tors ,  c o-morbidities )  w ill  be s tudied  us ing  s tratified  and  multiple regres s ion  analys es . 

T he availability  of  2  PSGs  raises  the ques tion  as  to  how  to  c las s ify  the RDI  over  the follow -up 

interval:  by  bas eline,  in  a time-dependent  fas hion,  or  as  the average of  the 2  values ,  w hic h  may 

repres ent  the mos t  s table indic ator.   We have explored  the c hange in  RDI  betw een  the 2  PSGs , 

finding  only  a s mall  c hange on  average.   How ever,  for  s ome partic ipants  the c hange w as  more 

s ubs tantial  s o  that  a time-dependent  approac h  may  be more appropriate for  them .   Similarly  BMI  c an 

be updated  ac ros s  the follow -up  interval.   Additionally,  the availability  of  the 2  PSGs  w ill  allow 

exploration  of  c aus al  direc tions ,  e.g.,  does  having  an  event,  either  MI  or  s troke affec t  RDI.  

T he SHHS  repres ents  a c ohort  of  volunteers  from  previous ly  es tablis hed  c ohorts ,  rais ing  the 

pos s ibility  that  there may  have been  bias  from  greater  repres entation  of  pers ons  c onc erned  about 

having  SDB  and  pos s ibly  s elec tion  bias  that  w ould  lead  to  inflation  of  ris k  es timates  for  the 

as s oc iation  of  RDI  w ith  CVD  ris k.   T he potential  for  suc h  bias  w ill  be explored  by  c omparis on  of 

c harac teris tic s  of  the parent  s tudy  partic ipants  and  non-partic ipants ;  for  many  of  the latter, 
information  w ill  be available from  the Sleep  Habits  Ques tionnaire.   Similarly  w e w ill  c ompare thos e 

having  a s ec ond  PSG  w ith  those not  having  a s ec ond  s tudy.   For  example,  it  appears  that  older  age 

w as  a s trong  predic tor  of  not  having  a s ec ond  s tudy.  

10.2 Imputing SDB Prior to SHHS 

Although  SHHS  began  in  1994,  its  parent  c ohorts  w ere s tarted  as  muc h  as  25  years  previous ly 

(Appendix  5,  Figure C. 1.1).  T hus ,  SHHS  s hould  be c onc eptualized  as  adding  2  as s es s ments  of 

s leep  and  SDB  to  exis ting  c ohort  studies .  T his  relations hip  to  the parent  c ohorts  provides  the 

unique opportunity  to  explore novel  analytic  methods  for  us ing  c ros s -s ec tional  and  longitudinal 

data to  impute RDI  s everity  or  other  meas ures  prior  to  the s tart  of  SHHS.  A  s imilar  approac h  w as 

us ed  to  rec ons truc t  the natural  his tory  of  HIV  infec tion  from  obs ervations  made over  a limited 

w indow  of  the dis eas es  c ourse 97,94.   In  the Progres s  Report, 

w e des c ribe initial  efforts  to  predic t  the RDI,  both  c ross­

s ec tionally  and  longitudinally,  us ing  the tw o  PSGs 

(Appendix  5,  Sec tion  C.4.3). 

If  w e proc eed  to  us e the prior  information  in  the parent 

c ohorts ,  the method  of  multiple imputation  w ill  be us ed 

to  appropriately  impute the mis s ing  RDI  data for  periods 

prior  to  the inc eption  of  the SHHS 98 .   T he main  idea  of 

multiple imputation  is  to  predic t  the mis s ing  data from  its 

c onditional  dis tribution  given  the obs erved  data.   Separate 

c omplete data s ets  (3-5)  are c reated  by  independently 
s imulating  eac h  mis s ing  obs ervation  from  this  c onditional 

dis tribution,  3-5  repeated  times .  

Figure D.4.3: Minimum Detectable 
Hazard Ratios 
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Eac h of the c omplete data s ets c an then be us ed to es timate the relative 

ris k of interes t, leading to 3 s eparate es timates and 3 s eparate s tandard errors . 

T he overall es timate is s imply the average of the 3; its s tandard error c ombines unc ertainty 

w ithin eac h of the 3 analys es as measured by the 3 s tandard errors as w ell as differenc es among the 3 

analys es as meas ured by differenc es among the 3 s eparate es timates . This s ec ond c omponent takes 

appropriate ac c ount of the fac t that data w ere imputed and not observed. T he c onditional dis tribution 

of the mis s ing data given the obs erved data is es timated from the s et of obs ervations w ithout mis s ing 

data us ing the appropriate regres s ion methods . T o obtain a s imulated value for a mis s ing obs ervation, 

w e c ombine the predic ted value of the mis s ing obs ervation given the other obs erved values for that 

individual w ith a random error, s o that the imputed values reflec t both the s ys tematic and random 

c omponents of mis s ing data. 

10.3 CVD and Mortality Ris k As s es s ment-Prec is ion and Pow er 

As  of  May  2003,  the obs erved  event  rates  (per  1,000  pers on-years )  in  SHHS  partic ipants  w ere 5.1  and 

9.9  for  AMI  and  inc ident  CVD  events  res pec tively.  T otal  numbers  are s how n  in  Appendix  5  T able 
C.4.1-6.  Preliminary  analys es  reported  in  Sec tion  C. 4.1  s ugges t  that  SDB  advers ely  affec ts  CVD  ris k 

and  overall  mortality.  How ever,  there are ins uffic ient  numbers  of  events  to  c alc ulate s table es timates 

of  ris k  as  demons trated  by  w ide c onfidenc e intervals .  Henc e,  a longer  follow -up  period  than  the 

c urrent  mean  4  year  adjudic ated  follow -up  interval  is  required  in  order  to  c apture an  adequate number 

of  events .  If  the c urrent  event  rate is  extrapolated  over  4.25  years  of  additional  follow -up  to  Augus t 

2007,  w e projec t  that  the number  of  deaths  in  the c ohort  w ill  inc reas e from  488  to  1000  (104% ). 

Furthermore,  w e projec t  that  the number  of  inc ident  myoc ardial  infarc tions  w ill  inc reas e from  106  to 

234  (125% )  and  the number  of  total  inc ident  CVD  events  w ill  inc reas e from  187  to  384  (127% ).  

As  s how n  in  the Figure D.4.3,  by  lengthening  the duration  of  follow -up,  w e w ill  have at  leas t 

80%  pow er  as s uming  a SDB  prevalenc e rate in  the SHHS  population  of  25%  to  detec t  a hazard  ratio 

for  total  inc ident  CVD  events  as  low  as  1.39  and  for  inc ident  myoc ardial  infarc tion  as  low  as  1.53. 

Slightly  higher  minimum  hazard  ratios  w ould  be detec table if  a s lightly  low er  SDB  prevalenc e rate is 

us ed.  Depending  on  the definition  of  SDB  employed,  the prevalenc e rates  us ed  in  thes e projec tions 

are c urrently  obs erved  in  our  c ohort 99 .   Given  the relatively  high  prevalenc e of  SDB  in  the general 

population13,  even  a hazard  ratio  of  1.39  w ould  have important  public  health  implic ations .  

An  alternative approac h  is  to  c alc ulate the available prec ision  afforded  by  this  s am ple s ize  in 

es timating  the differenc e in  event  rates  betw een  groups  defined  by  SDB.  Given  the obs erved  number 

at  ris k  and  the projec ted  event  rates ,  the differenc e in  proportion  w ith  AMI  events  c an  be es timated  to 

w ithin  +1.5% .  Similarly,  the differenc e in  proportion  w ith  inc ident  CVD  events  c an  be es timated  to 

w ithin  +2.0% .  T hus ,  w ith  additional  follow -up  of  the c ohort,  it  highly  likely  that  SHHS  w ill  be able 

to  c omplete its  primary  mis s ion  of  determining  w hether  SDB  operates  as  an  independent  ris k  fac tor 

for  the development  of  new  CVD  and  mortality.  
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11.1 Data Sharing Plan 

One c omponent  of  the propos ed  res earc h  plan  is  the es tablis hment  of  a data s haring 

infras truc ture that  w ill  allow  interes ted  and  qualified  inves tigators  w ho  are not  mem bers  of  the SHHS 

res earc h  group  to  ac c es s  PSG  and  as s oc iated  c linic al  data.   In  addition,  SHHS  c urrently  and  w ill 

c ontinue to  enc ourage c ollaboration  w ith  other  inves tigators .  T he mec hanis ms  in  plac e for  initiating 

c ollaboration  w ith  SHHS  are outlined  on  the SHHS  w ebs ite,  http://w w w .jhuc c t.c om/s hhs /.  Briefly, 

pros pec tive c ollaborating  inves tigators  are enc ouraged  to  c ontac t  a SHHS  inves tigator  to  dis c us s  their 

propos ed  res earc h.  If  after  thes e dis c us s ions ,  the projec t  appears  appropriate and  feas ible,  and 

additional  data c ollec tion  is  required,  a formal  applic ation  for  an  anc illary  s tudy  is  s ubmitted  to  the 

SHHS  Steering  Committee.  If  the projec t  involves  only  analys is  of  data already  c ollec ted  by  SHHS  or 

one of  its  parent  c ohorts ,  a manus c ript  propos al  is  prepared  ac c ording  to  the SHHS  Manual  of 

Operations ,  http://w w w .jhuc c t.c om/s hhs /manual/proc edures /.  Some projec ts  may  involve trans fer  of 

data from  the SHHS  CC  to  a non-SHHS  inves tigator.  In  s uc h  c as es ,  the inves tigator  w ill  be required 

to  s ign  a data-s haring  agreement  that  provides  for  (1)  a c ommitment  to  us ing  the data only  for 

res earc h  purpos es  and  not  to  identify  any  individual  partic ipant;  (2)  a c ommitment  to  s ec uring  the 

data us ing  appropriate c omputer  tec hnology;  and  (3)  a c ommitment  to  des troying  or  returning  the data 

after  analys es  are c ompleted. 

11.2 Rationale 

We plan to develop the large, unique PSG and c ovariate databas e generated from the SHHS 

1,2, and 3 exam s into a national res earc h res ourc e readily available to the s c ientific c ommunity. T his 

w ill be ac c omplis hed by providing detailed doc umentation of the data, developing tools to fac ilitate 

identific ation of rec ords for s pec ialized analys es , and developing arc hival and ac c es s tools available 

through univers ally available w eb-bas ed s ys tems . T here are 2 main groups of potential us ers. Firs t are 

phys iologis ts /engineers interes ted in developing advanc ed s ignal proc es s ing algorithms for effic ient 

s c oring of PSG rec ords , or for identifying novel “hidden’ features that predic t outc omes . Partic ipants 

at a rec ent NIH Works hop on Sleep Informatic s noted that databas es like SHHS have the potential to 

c ontribute to the development of improved proc es s ing and analys is algorithms bec aus e they us e 

digital time s eries -type data, and inc lude information c ollec ted and s c ored us ing s tandardized, w ell-

doc umented and highly reliable approac hes from subjec ts repres enting divers e dem ographic 

bac kgrounds and phys iologic variation. T he s ec ond group is epidemiologis ts /c linic ians interes ted in 

linking the phys iologic al s ignals and/or s c ored data to ris k fac tors and outc omes to develop improved 

es timates of population-bas ed ris ks from s leep-related expos ures . Databas es for thes e purpos es w ill 

generally require linking the s c ored (annotations and/or s ummary) files w ith data on relevant c linic al 

c ovariates , s uc h as demographic s , medic ations , c o-morbidity, and pros pec tively determined 

outc omes . 
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A primary c ollaboration w ith Phys ionet (Res earc h Res ourc e for Complex Phys iologic Signals ), 

a NIH-funded National Center for Res earc h Res ourc es program , w ill be es tablis hed. T his w ill permit 

a 2-level approac h to data ac c es s, c apitalizing on Phys ionet’s expertis e in developing open s ourc e 

s oftw are for dis playing and ac c es s ing biomedic al data via w eb interfac es to as s ure that a large s am ple 

of PSGs rapidly w ill be made public ly available. In addition, the SHHS SRC w ill s upplement the 

primary pos ting by Physionet w ith development of a full arc hive of all SHHS data (phys iologic al 

s ignals and c ovariate data) on a SHHS Reading Center Server (SRCS) ac c es s ible via a w eb interfac e. 

T he SRC als o w ill develop s oftw are tools to allow the full SHHS datas et to be interrogated, w ith 

c reation and dis s emination of new data s ubs ets for the analytic purpos es c ollaborating inves tigators . 

11.3 Proc edures for Es tablis hing a Referenc e Set of PSGs Ac c es s ible Via Phys ionet 

Proc edures  are being  c reated  for  es tablis hing  a referenc e s et  of  1000  PSGs  ac c es s ible via 

phys ionet.  1000  repres entative PSGs  w ill  be s elec ted  to  as s ure a w ide range of  s leep  phys iology  and 

demographic  repres entation.  T his  data s et  w ill  be res tric ted  to  s tudies  w ith  quality  grades  of   “very 

good  or  better” (c omprising  »  80%  of  total  s tudies ).  All  suc h  s tudies  w ith  an  RDI  >  30  as  w ell  as  all 

s tudies  performed  on  ethnic  minorities ,  and  a random  s ample of  the remaining  high  quality  rec ords 

w ill  be s elec ted  from  age (</>  65  years ),  gender,  and  s ite-s pec ific  s tratum.  T he digitized 

Compumedic s  rec ords  w ill  be c onverted  at  the SRC  to  European  Data Format  (EDF)  us ing  Nexus ã,  a 

PSG  databas e s ys tem  c urrently  res iding  on  the SRCS.  T he Nexus  c onvers ion  proc es s  w ill  als o  c reate 

SQL tables  of  the as s oc iated  “event  files ” (c ontaining  s ummaries  of  all  sc ored  “annotations ”). 

Digitized  rec ords  als o  w ill  be c onverted  to  Waveform  Form  Databas e formats  (WFDB)  us ing  exis ting 

open-s ourc e s oftw are c reated  by  Phys ioNet.  T hes e files ,  inc luding  c ovariate data on  s ex,  age,  and 

BMI,  w ill  be trans ferred  to  Physionet,  w hic h  through  its  3  c ore and  interrelated  c omponents 
(Phys ioBank,  a data res ourc e;  Phys ioT oolkit,  an  analytic /s oftw are res ourc e;  and  Phys ioNet,  a 

dis s em ination  /c ommunic ations  res ourc e)  w ill  provide w eb-bas ed,  unres tric ted  ac c es s  to  the raw 

phys iologic al  s ignals ,  sc ored  annotations ,  s ummary  sc ored  data (s taging,  arous als ,  res piratory  events ), 

as s oc iated  quality  c ontrol  c odes ,  and  dem ographic  data (s ee  Appendix  2  and 

w w w .phys ionet.org/phys iobank/databas e/s hhs ps gdb/  for  an  exam ple of  a SHHS  rec ord  and 

as s oc iated  files  pos ted).  Phys ioNet  has  agreed  to  pos t  the files  c ontaining  s leep  s taging,  arous als ,  and 

res piratory  event  annotations,  dem ographic  data,  and  both  the EDF  and  WFDB  files  c ontaining  the 

digitized  PSGs .  Phys ionet  open-s ourc e s oftw are provides  tools  for  c reating,  view ing,  editing,  and 

analyzing  s ignal  and  annotation  files  in  any  of  the many  formats  s upported  by  a WFDB  formats 

library.  T heir  experienc e w ith  other  biomedic al  datas ets  and  w eb  development,  and  large s erver  bas ed 

at  MIT ,  w ill  as s ure an  effic ient,  c os t-effec tive means  for  rapidly  making  available a s tandard 

referenc e datas et  of  PSGs  that  are univers ally  ac c es s ible. 
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11.4 Proc edures  for  Es tablis hing  the SRCS  Web-Ac c es s ible Databas e 

Although  Phys ioNet  provides  a large c ollec tion  of  open-s ourc e s oftw are,  they  do  not  c urrently 

have a full  s et  of  tools  for  s earc hing/extrac ting  s pec ific  features  of  the digitized  rec ords  or  the 

res ourc es  to  provide s upport  for  linking  the phys iologic al  s ignal  data to  the varied  and  c omplex 

SHHS  c ovariate data.  T hus ,  SHHS  w ill  provide spec ialized  tools  and  additional  s upport  for  as s uring 

appropriate ac c es s  and  interpretation  of  the c ovariate data and  the full  s et  of  9736  SHHS  PSGs .  Eac h 

PSG  is  as s oc iated  w ith  8  files  that  c ontain  information  on  the various  s c ored  annotations  (e.g., 

arous als ,  res piratory  events ,  etc .)  that  c ould  s erve as  “objec ts ” for  varied  analys es .  Reports  of  eac h 

s c ored  rec ord  eac h  c ontain  >700  s ummary  PSG  indic es .  Covariate data inc lude BP,  w ais t  and  hip 

meas urements ,  s leep  s ymptoms ,  medic ations  and  c o-morbidities  from  eac h  SHHS  exam .  Spec ialized 

SHHS  input  and  detailed  doc umentation  is  required  to  as s ure thes e data formats ,  s truc ture,  and 

c ontent  are unders tood  by  outs ide inves tigators ,  and  data are used  appropriately.  Analys es  may 

require ac c es s  to  s pec ialized  s oftw are tools  to  s earc h  all  PSG  rec ords  and  c ovariate databas es  to 

identify  s pec ific  c linic al  c harac teris tic s  or  s ignal  features  relevant  for  varied  hypothes es ,  extrac ting 

s uc h  features  (e. g.,  all  epoc hs  w ith  arous als ),  and  then  c onc atenate data s ubsets  into  analytic  files . 

T o  meet  thes e needs ,  the engineering  team  at  the SRC  w ill  develop  a Web  applic ation  that  w ill 

provide c onvenient  and  res tric ted  ac c es s  to  the large and  c omplex  SHHS  data stored  in  the SRC 

Nexus  Sys tem.  Exis ting  Nexus  s oftw are provides  s ome s earc h  and  link  func tions  (e. g.,  rec ords  c an  be 

s earc hed  ac c ording  to  parameters  that  s pec ify  ranges  of  s ummary  PSG  s tatis tic s  c ontained  w ithin 

SQL tables ,  s uc h  as  the RDI,  s leep  s tage dis tributions ).  T hes e algorithms  w ill  be further  extended  to 

allow  s tudies  to  be s earc hed  by  items  in  SHHS  non-PSG  data tables .  Some examples  that  w ill  s erve as 

indic es  as  s earc h  options  inc lude:  age,  s ex,  rac e/ethnic ity,  and  data regarding  hypertens ion  and  CVD 

dis eas e.  Additional  information  available for  s ubs ets  of  SHHS  inc lude c erebral  MRI  data,  gluc os e and 

ins ulin  levels  and  ec hoc ardiographic  findings .  Finally,  new  tools  w ill  be developed  to  direc tly  s earc h 

the raw  PSG  s ignals  to  identify  s tudies  defined  by  c harac teristic s  as  s pec tral  pow er  of  the EEG,  heart 

rate variability,  and  c lus tering  patterns  of  O2  s aturation.   Us ers  w ill  be able to  c ons truc t  their  ow n 

queries  on  the data s et,  view  the res ulting  data sets  and  dow nload  the raw  PSG  data.  T he final 

s truc ture w ill  be modified  ac c ording  to  a needs  as s es s ment  c onduc ted  during  the firs t  few  months  of 

the s tudy  (s ee  timeline,  Sec tion  11.5).  T he hardw are s ys tem  overview  is  diagrammed  in  Appendix  4. 

The dev elopment  of  the SR CS  Web  application  includes meeting  the f ollowing  requirements: 

•	  Sec ure and  c ontrolled  ac c es s  to  the 6441  and  3295  PSGs  obtained  during  the SHHS-1  and 

SHHS-3  c yc les ,  res pec tively  inc luding  the raw  physiologic al  s ignals ,  s c ored  annotations , 

s ummary  s c ored  data (s taging  arous als ,  res piratory  events ,  etc .)  and  detailed  SHHS  c ovariate; 

•	  A  us er  interfac e that  allow s  c onvenient  c ons truc tion  of  c omplex  s earc h  c riteria of  the SHHS 

data,  view ing  of  the res ults  of  the queries  and  retrieval  of  the raw  PSG  data c orres ponding  to 

the res ults ; 

•	  T ools  for  s orting  data,  c ros s -linking  various  data s ets,  extrac ting  s ubs ets  of  rec ords ,  verifying 
the integrity  of  the data,  and  c onc atenating  the res ults  of  the queries  into  s pec ific  analytic  data 

files ; 
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•	 Providing doc umentation of c urrent s tatus of the data and any c hanges , SHHS proc edures and 

ac tivities ; 

•	 Protec tion agains t us er modific ation of the databas e; 

•	 HIPAA c omplianc e to ens ure s ec urity and privac y. 

Design of the SR CS Web application 

T he des ign of the SRCS Web applic ation is a 3 tier s ys tem as s how n in Figure D.5.3 T he firs t 

tier c ons is ts of Web s erver applic ations that provide a us er interfac e. T his provides information on the 

SHHS data s uc h as the s tudy proc edures and offers a c onvenient w ay to s pec ify s earc h c riteria in both 

PSG and non-PSG data tables . It als o
 

notifies the us er of c hanges in the
 

SHHS databas e. After the applic ation
 

retrieves res ults from the databas e,
 
the us er is able to view the res ults
 

of the query and to dow nload the
 

raw PSG data c orres ponding to
 

thos e reports . T he data entered into
 

the firs t tier applic ation is pas s ed
 

through s imple error c hec king
 

routines and pas s ed dow n to the
 

applic ation s erver in the s ec ond tier.
 

T he s ec ond tier c ontains the 

bulk of the applic ation logic and all 

databas e c onnec tivity. In order to 

enhanc e the s ec urity of the databas e, 

the data s ec urity s ys tem s are 

additionally integrated at the SHHS 

Web applic ation, the routines in the 

s ec ond tier verify the us er infor­

mation and allow ac c es s only to us ers 

approved by SHHS. A Web 

applic ation databas e in the third tier 

s tores the ac c ount information of the 

regis tered us ers . T he applic ation 

s erver ac c es s es this databas e through 

J ava Databas e Connec tivity (J DBC). 

J DBC is an applic ation programming interfac e (API) that gives ac c es s to any tabular data s ourc e from 
the J ava programming language. T he s ec urity s ys tem als o audits the us er ac tivities to monitor overall 

c onc urrent us er ac tivity and pinpoint malic ious ac tivity. 
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T he data s earc h  and  extrac tion  routines  proc es s  the data rec eived  from  the Web  s erver,  generate 

the trans ac tions  and  s end  them  to  a NEXUS  API.  T he API  is  an  applic ation  programming  interfac e 

betw een  the SHHS  databas e and  the NEXUS  s ys tem.   Onc e the NEXUS  API  rec eives  the trans ac tions 

from  the applic ation  s erver,  it  trans lates  them  to  the protoc ol  of  the NEXUS  s ys tem .  T he trans itions 

from  the s ec ond  tier  are then  s ent  to  the NEXUS  s ys tem  in  the third  tier  or  the data layer.  

T he trans ac tion  from  the s ec ond  tier  is  proc es s ed  in  the NEXUS  s ys tem.  T he res ults  from  the 

queries  are pas s ed  bac k  to  the s ec ond  tier.  T he data verific ation  algorithms  exam ine the res ults  in 

order  to  c hec k  the integrity  of  the data.   T he report  generator  then  c onc atenates  the res ulting  data into 

a s pec ific  analytic  data file and  produc es  the report.  After  the applic ation  retrieves  res ults  from  the 

SHHS  databas e,  the us er  is  able to  view  the reports  generated  from  the res ults  of  the query  and  to 

dow nload  the raw  PSG  data c orres ponding  to  thos e reports .  T he analys is  tools  provide a means  for 

the us er  to  view  a graphic al  repres entation  of  the res ults  s pec ified  in  the report  as  w ell  as  the 

as s oc iated  raw  PSG  data through  an  appropriate view er.  T hes e data and  the report  are then  pas s ed 

bac k  up  to  the us er  interfac e in  the firs t  tier. 

Implementation of the SR CS Web application 

T he development  team  (Co-I’s:  Loparo,  Phattanas ri,  s ee  PI:  Redline applic ation)  w ill 

implem ent  the Web  s erver  and  the applic ation  s erver  of  the SRCS  Web  applic ation  us ing  the J ava 

platform.  T his  platform  enables  s oftw are developers  to  c reate applic ations  that  run  on  either  the 

s erver  or  the c lient.  On  the s erver  s ide,  J ava Server  Page (J SP)  tec hnology  is  an  extens ion  of  the J ava 

Servlet  tec hnology  and  c an  be us ed  to  extend  the c apabilities  of  a Web  server  w ith  minimal  overhead, 

maintenanc e,  and  s upport.  J SP  als o  has  pow erful  tools  for  managing  and  c ontrolling  the databas es . 

On  the c lient  s ide,  J ava applets  c an  be us ed  to  develop  c lient  s ide applic ations  allow ing  for  very 

elaborate us er  interfac e program ming.  By  us ing  this  advantage,  the team  c an  add  us eful  analys is  tools 

s uc h  as  feature extrac tion  or  data mining  tools  to  the SRCS  Web  applic ation  w ith  minimal  s erver 

load.    Furthermore,  this  tec hnology  is  platform-independent.  T herefore,  the developed  applic ations 

and  tools  c an  be implem ented  in  any  s erver  platform  w ithout  c hanging  the c ode.  This  is  done by 

us ing  the J ava Virtual  Mac hine (VM).  T he J ava development  tools  are available free  of  c harge from 

Sun  Mic ros ys tem s ,  Inc .  T he databas e s erver  of  the NEXUS  s ys tem  is  a Mic ros oft  SQL 2000. 

Mic ros oft  has  already  provided  J DBC drivers  for  Mic ros oft  SQL 2000  s erver  s inc e early  2002.   T he 

engineering  team  w ill  develop  a NEXUS  API  by  us ing  the J DBC driver.   For  the applic ation 

databas e,  the team  w ill  us e MySQL as  a databas e s erver.  MySQL is  a pow erful  open  s ourc e databas e 

s erver  that  s upports  J DBC.   T he Web  s erver,  the applic ation  s erver  and  the applic ation  databas e w ill 

run  from  the SRSC.  
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11.5 T imeline 

•	  09/04-10/04: Solic it  c ommunity  input  on  needs .  (Write/em ail  us er  groups  and  NIH  funded
 

inves tigators  in  the s leep  or  s ignal  proc es s ing  fields ;  pos t  information  on
 

Phys ionet  and  SHHS  w eb  s ites  s olic iting  s ugges tions )
  

•	  9/04-12/04:  Migrate the 9736  PSGs  (c urrently  on  »300  CDs ,  eac h  rec ord  w ith  8  s ubfiles )  to 

the SRCS.  Convert  s tudies  to  EDF  and  WFDB  files  and  SQL tables .  

•	  12/04-2/05: Identify  1000  PSGs  for  unres tric ted  ac c es s  and  transfer  thes e files  for  pos ting  on 

Phys ionet.  

• 8//04-8/06:	  Develop  SRCS  w eb  applic ations . 

• 2/05-4/05:	  Cros s -link  al l PSG  files  to  c ovariate data files . 

• 4/05-6/05:	  Initial  public  pos ting  of  SRCS  w eb  s ite.  Solic it  c ommunity  feedbac k. 

•	 6/05-8/08: Modify  w eb  applic ations  per  c ommunity  feedbac k.  Develop/refine s oftw are tools 

to  expedite s earc hing,  extrac tion,  and  c onc atenation. 

•	 09/04-8/08:  Develop  detailed  doc umentation  for  all  variables  and  s tudy  methods ,  inc luding  a 

potentially  univers ally  relevant  data dic tionary  that  defines  key  elem ents 

c ommon  to  s leep  epidem iology  s tudies .  Develop  and  dis s eminate detailed 

proc edures  for  ac c es s ing  SHHS  data and  c ollaborating  w ith  the SHHS 
inves tigators . 

11.6 Ac c es s ing the detailed data 

T o fac ilitate external c ollaborations , the SRC w ill trans fer appropriate data s ets to outs ide 

inves tigators w ho identify spec ific hypothes es that c annot be addres s ed by the Physionet SHHS 

arc hive. Data ac c es s w ill require s ubmitting a form that c ontains a data reques t and c ollaboration and 

c onfidentiality agreements (available through the SHHS w eb s ite). Reques ts w ill be review ed w ithin 

4 w eeks by the SHHS Public ations and Pres entations Subc ommittee. T hey w ill rec ommend approval 

or modific ations to the Steering Committee w ho w ill grant final approval. Appropriate SHHS 

c ollaborators w ill be identified to help external inves tigators bes t unders tand the s truc ture of the data 

and the c ontext of eac h analys is in regard to other SHHS projec ts (i.e., as s uring that eac h group is 

informed of relevant progres s /obs tac les fac ed by others ). It is antic ipated that mos t of thes e projec ts 

w ill be funded by grants aw arded to external c ollaborators . A format for maximizing input w hile 

enc ouraging c reativity and maintaining the s tudy’s integrity w ill be developed inc luding us er-friendly 

applic ation proc edures , w eb-updates s ummarizing ongoing analytic ac tivities , and w eb-bas ed tools . 

Data w ill be made available either by s pec ific pas s w ord ac c es s to the SRCS, or by delivery of CDs 

w ith the reques ted datas ets . 

11.7 As s uring c onfidentiality 

All ac c es s ible data w ill be de-identified. Bec aus e SHHS pers onal ID numbers inc lude a s ite 

c ode, all s uc h IDs w ill be rec oded w ithout referenc e to s ite to minimize any c hanc e that a PSG rec ord 
for a pers on of a given age, s ex, and BMI c an be trac ked to a s pec ific c ommunity. T o be c ompliant 

w ith HIPAA, s pec ific ages for any individual w ith an age > 90 w ill not be provided (i.e., w ill be 

c oded as >90). 
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11. DATA SHARI NG 

11.8 Data Dic tionary 

A c omprehens ive data dic tionary w ill be available both on the SRC and Phys ioBank w eb s ites 

that w ill des c ribe how all data w ere c ollec ted, w ill s pec ify the algorithms used for s c oring all events 

and epoc h as s ignments , and w ill des c ribe all quality c odes as s igned to eac h s tudy and eac h s ignal. An 

elec tronic atlas , as developed for SHHS, w ill als o be updated to provide vis ual examples of the 

s c oring algorithms . 

11.9 Future Extens ions of the PSG Data Sharing Sys tems 

T he SHHS SRC is als o the Reading Center for other large-s c ale NIH funded c ohort s tudies that 

have inc orporated PSGs . T hes e inc lude the MrOS Sleep Study (a prospec tive s tudy of 3000 older 

men), the SOF Study (of 500 older w omen), the Honolulu Asian Americ an Aging Study of Sleep 

Apnea (n=700), the Harvard PPG pollution–apnea study (n=250), the Pic kering Neighborhood 

Studies (n=300), the Cleveland Family Study (n=700 w ith PSGs s imilar to SHHS), and the Cleveland 

Children’s Health and Sleep Study (n=250). T hes e s tudies all have us e(d) c omparable tec hnology to 

SHHS, w ith s tudies s c ored in a nearly identic al manner. Although the propos ed efforts by SHHS w ill 
pioneer the es tablis hment of a fully ac c es s ible w eb bas ed PSG data s ystem , s uc h efforts s hould eas ily 

trans late to thes e other s tudies , fac ilitating c ros s -s tudy c ollaborations . Suc h c ollaborations may 

fac ilitate c onduc ting s ubanalyses of c arefully defined groups , in w hom frequenc y in any given s tudy 

may be low (e.g., individuals w ith high RDI and no sleepines s or no hypertens ion), as w ell as allow 

full exploration of population (gender, ethnic ity, age) differenc es in dis eas e expres s ion. Additionally, 

s inc e the SHHS SRC had es tablis hed many of the proc edures us ed by other, new er Reading Centers 

(e.g., Look Ahead, Univers ity of Penns ylvania; T uCASA, Univers ity of Arizona), data approac hes 

s hould be eas ily extended to inc lude thos e s tudies as w ell. 
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12. PROJECT GOVERNANCE 

T he SHHS c ons is ts of s everal key c omponents : the eight Inves tigative Centers , the CC, the 

SRC, and the NHLBI Projec t Offic e. Operational mec hanis ms inc lude s everal s ubc ommittees , 

proc edural guidelines , and budgetary and fis c al management polic ies . 

12.1 Components 

12.1.1 Inves tigative Centers 

T he Inves tigative Centers of the SHHS have been es tablis hed at the Univers ity of Arizona, 

Bos ton Univers ity, Univers ity of California-Davis, Univers ity of Pitts burgh, J ohns Hopkins 

Univers ity, Univers ity of Minnes ota, New York Univers ity, and at Meds tar for the Strong Heart 

Study. T he Princ ipal Inves tigator (P.I.) at eac h of the inves tigative c enters bears overall 

res pons ibility for that c enter's partic ipation in the SHHS. T he P.I. hires and s upervis es pers onnel, 

overs ees data c ollec tion and partic ipates in quality as s uranc e ac tivities , prepares budgets and annual 

reports , obtains IRB approval for the s tudy protoc ol, and repres ents the inves tigative c enter on the 

Steering Committee. As a mem ber of the Steering Committee, eac h P.I. partic ipates in the planning 

effort, inc luding s etting priorities and developing s trategies to develop and c onduc t the s tudy w ithin 

the 4 year projec t period. 

A s tudy c oordinator is s upported at eac h of the partic ipating Inves tigative Centers , w ho 

func tions under the s upervis ion of the P.I. T he c oordinator c ertifies pers onnel, es tablis hes proc edures 
to ens ure high-quality data and adherenc e to the protoc ol, and is res pons ible for data entry in the 

dis tributed data entry s ys tem. The c oordinator maintains Inves tigative Center files , s erves as the 

primary c ontac t betw een the Inves tigative Center and the Coordinating Center, and partic ipates in the 

Operations Subc ommittee as nec es s ary. 

12.1.2 Coordinating Center (CC) 

T he CC, at the J ohns Hopkins Bloomberg Sc hool of Public Health, is res pons ible for s tatis tic al 

planning and ac c umulation of quality data from the Field Sites , training of the Field Site pers onnel in 

non-PSG func tions and data c ollec tion, data management and trans mis s ion, and the managem ent of 

tec hnic al as pec ts of CC ac tivities . 

T he CC partic ipates in and c oordinates the development of the s tudy protoc ol and the Manual 

of Operations . It als o c oordinates the integration of data from the parent c ohorts , all s upported by the 

NHLBI: Atheros c leros is Ris k in Communities (ARIC), Cardiovas c ular Health Study (CHS), Strong 

Heart Study (SHS), the Framingham Study, the Cornell Cardiovas c ular Center, T uc s on Epidem iology 

Study of Obs truc tive Airw ays Dis eas e and T uc s on Health and Environment c ohort. CC inves tigators 

des ign, produc e, and tes t forms to be us ed in the study, and develop, tes t, and implem ent the data 

entry s ys tem . T he CC is als o res pons ible for arrangements for the Steering Committee meetings and 

minutes from thes e meetings . 
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12. PROJECT GOVERNANCE 

Quality  and  quantity  of  data from  the Field  Sites  is  monitored  and  reported  by  the CC  to  the 

c enters  and  to  the Steering  Committee.   T he CC  prepares  c onfidential  reports  for  the Observational 

Study  Monitoring  Board  (OSMB),  as  w ell  as  interim  and  final  analys es  and  other  s pec ific  s tatis tic al 

analys es  and  reports .   T he CC  supports  manus c ript  preparation  through  data analys is ,  s tatistic al 

c ons ultation,  editorial  tas ks  and  c oordination  of  meetings .   

T he P.I.  of  the CC  is  a voting  member  of  the Steering  Committee;  other  epidem iologis ts  and 

s tatis tic ians  partic ipate as  inves tigators  in  the s tudy  and  are as s is ted  by  res earc h  as s is tants , 

programmers ,  and  data c lerks.   

12.1.3 Sleep Reading Center (SRC) 

In this phas e of the s tudy, the SRC at Cas e Wes tern Res erve Univers ity s erves as a c entralized 

laboratory to provide s tandardized interpretation and quality as s es s ments of all s leep s tudies obtained 

as a part of this s tudy. It w ill as s is t the CC in es tablis hing all proc edures related to obtaining s leep 

data that bes t meet s tudy objec tives and in implem enting thes e proc edures . T he SRC is res pons ible 

for: developing a PSG data s haring infras truc ture as des c ribed in s ec tion 11.0, as s is ting in data 
analys is , and development of anc illary and nes ted s tudies . T he Direc tor of the SRC is a voting 

member of the Steering Committee 

12.1.4 National Heart, Lung, and Blood Ins titute (NHLBI) 

T he NHLBI is res pons ible for organization and providing support for the SHHS in ac c ordanc e 

w ith the alloc ation of res ourc es that have been provided for this program . T he adminis trative and 

funding mec hanis m is the c ooperative agreement, an as s is tanc e mec hanis m. Under the c ooperative 

agreement, the NHLBI as s is ts , s upports and/or s timulates , and is involved s ubs tantially w ith 

rec ipients in c onduc ting a s tudy by fac ilitating performanc e of the effort in a "partner" role. 

Cons is tent w ith this c onc ept, the tas ks and ac tivities in c arrying out the s tudy w ill be s hared am ong 

the aw ardees and the NHLBI Projec t Offic er. T he NHLBI Projec t Offic er has s ubs tantial 

res pons ibilities in protoc ol development, quality c ontrol, interim data and s afety monitoring, final 

data analys is and interpretation, preparation of public ations , c ollaboration w ith aw ardees , and 

c oordination and performanc e monitoring. 

On behalf of the NHLBI, the Projec t Offic er has lead res pons ibilities in quality c ontrol and 

interim monitoring of data and s afety and may rec ommend to the NHLBI modific ation or termination 

of the s tudy bas ed on advic e from the OSMB. T he NHLBI Projec t Offic er may, c ons is tent w ith the 

public ation polic y to be adopted by the Steering Committee, have lead res pons ibilities in the 

preparation of s ome public ations . T he NHLBI Projec t Offic er has voting members hip on the Steering 

Committee and, as appropriate, its s ubc ommittees . 

12.2   Committees 

A  c omplete lis t  of  SHHS  c ommittees  and  an  organizational  c hart  are inc luded  in  Appendix  3. 
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12. PROJECT GOVERNANCE 

12.2.1 Steering Committee 

T he Steering Committee is the main governing body of the SHHS w ith res pons ibility for s etting 

priorities and for the des ign, implementation and interpretation of all inves tigations . T he Steering 

Committee as s ures c omplianc e w ith polic ies and proc edures ; fac ilitates the c onduc t and monitoring of 

the s tudy, partic ipates in analys is and interpretation of data; and as s ures that s tudy res ults are reported 

in the s c ientific literature in a timely manner. T he Steering Committee meets on an as -needed bas is , 

depending on data c ollec tion and analys is ac tivities . It meets both in-pers on and by telephone 

c onferenc e c all. 

T he Chairpers on of the Steering Committee is elec ted by the Steering Committee by majority 

vote and need not nec es s arily be a P.I. from a partic ipating Inves tigative Center. T he Chairpers on 

plans SHHS ac tivities and overs ees its func tions . T he Chairpers on c onduc ts meetings , c as ts 

tiebreaking votes and repres ents SHHS at the OSMB. 

Voting members of the Steering Committee inc lude the P.I. from eac h Inves tigative Center (or 

the des ignated alternate); the P.I. from the CC (or the des ignated alternate); the direc tor of the SRC, 
and the NHLBI Projec t Offic er. Other, non-voting attendees at Steering Committee meetings may 

inc lude other NHLBI s taff; other CC s taff; other inves tigative c enter partic ipants ; other expert 

c ons ultants invited to c ommittee meetings as needed. 

12.2.2 Subc ommittees of the Steering Committee 

T he Steering Committee is res pons ible for the formation and termination of various 

s ubc ommittees w hic h report bac k to the Steering Committee. T he s ubc ommittees ac c omplis h their 

tas ks in meetings and c onferenc e c alls . Minutes are prepared for eac h c onferenc e c all and are 

s ubmitted to the Steering Committee. T he members hips of the s ubc ommittees for Years 11-14 of the 

s tudy are lis ted in Appendix 3. 

Public ations  and  Pres entations  Subc ommittee: 

T he Public ations and Pres entations (P&P) Subc ommittee is c harged w ith review ing and 

maintaining public ation and pres entation polic ies . A Princ ipal Inves tigator (P.I.), elec ted by the 

Steering Committee, s erves as the Chairpers on (w hic h may be a rotating pos ition). T he major 

res pons ibilities of the c ommittee are to develop and maintain polic ies and exec ute proc edures for the 

approval and review proc es s of all public ations and abs trac ts from SHHS s tudies that are undertaken 

w ithin eac h of the inves tigative c enters . All polic ies require approval of the full Steering Committee 

prior to implem entation. T he P&P Subc ommittee s erves in an advis ory c apac ity to the Steering 

Committee, w hic h has final authority for approval or dis approval of all rec ommendations of the P&P 

Subc ommittee. 
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12. PROJECT GOVERNANCE 

Morbidity and Mortality Subc ommittee 

T he Morbidity and Mortality Subc ommittee is res pons ible for advis ing the Steering Committee 

on matters related to the c hoic e of and operational definitions of c ardiovas c ular, neurobehavioral, and 

quality-of-life outc omes . T he Subc ommittee w ill evaluate the c omparability of the as c ertainment 

methods and operational definitions us ed by the parent s tudies to determine the oc c urrenc e of 

c ardiovas c ular dis eas e. On the bas is of this evaluation, the Subc ommittee w ill rec ommend w hether or 

not the SHHS s hould rely on parent s tudy determinations of c ardiovas c ular outc omes . T he 

Subc ommittee w ill als o develop s pec ific rec ommendations regarding the c hoic e of ins truments for 

as s es s ing neurobehavioral func tion and quality of life. During the c ours e of the Study, the 

Subc ommittee w ill monitor the quality of the data being c ollec ted for all of the relevant outc omes . 

Data Dis s emination 

T he Data Dis s emination Subc ommittee is c harged w ith developing the large, unique PSG and 

c ovarite databas e from SHHS 1, 2, and 3 exam s into a national res earc h res ourc e readily available to 

the s c ientific c ommunity. 

12.3 Obs ervational Study Monitoring Board 

T he Obs ervational Study Monitoring Board (OSMB) is res ponsible for review of study data in 

order to ins ure quality, and s afety of s tudy s ubjec ts and to provide NHLBI advic e on progres s of the 

s tudy. 

T he OSMB mem bers are appointed in ac c ordanc e w ith es tablis hed NHLBI polic ies . T he 

members w ill be experts in s leep, pulmonary medic ine, c ardiovas c ular medic ine, epidem iology, 

ethic s , multi-c enter s tudies and bas ic s c ienc e. Mem bers of the OSMB w ill not be partic ipants in the 

SHHS nor w ill they be as s oc iated w ith ins titutions partic ipating in the SHHS. T he Chairpers on and 

all mem bers w ill be appointed by, and res pons ible to, the Direc tor, NHLBI. T he P.I. of the CC and/or 

other SHHS Inves tigators , as determined by the Steering Committee w ill attend OSMB meetings to 

pres ent data. T he NHLBI Projec t Offic er w ill s erve as exec utive s ec retary of the OSMB. If 

nec es s ary, the c hairpers on of the Steering Committee w ill be c ontac ted (by mail or phone) to ans w er 

ques tions . 

T he OSMB w ill meet tw ic e a year to ens ure partic ipant s afety and/or s tudy integrity. T he 

OSMB w ill monitor data quality, inc luding protoc ol adherenc e, and identify emerging operational 

is s ues . T he OSMB may rec ommend protoc ol modific ations or early termination of the s tudy bas ed 

on c onc erns for s ubjec t w elfare or s c ientific integrity. All data and deliberations of the OSMB w ill be 

s tric tly c onfidential. 
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12.	 PROJECT GOVERNANCE 

T he OSMB w ill be privy to s tatis tic al data and c as e reports required for its deliberations . It w ill 

review interim reports of s ubjec t ac c rual and outc ome meas ures provided by the CC. Eac h report w ill 

inc lude tabulations of s tudy subjec t c harac teris tic s , major c linic al events , and primary outc omes 

arranged by inves tigative c enter. After review ing eac h s uc h report, the OSMB w ill as s es s the need to 

perform further in-depth evaluation of the benefits and ris ks of c ontinuing the s tudy. 

If it is determined that the s tudy objec tives have been s atis fied bas ed on data ac c rued to date; if 

s ubjec t s afety w ould be c ompromis ed by c ontinuation of the s tudy; or if there are s evere 

unantic ipated problems w ith s tudy c onduc t, that is , inadequate rec ruitment or problem s w ith 

equipment, etc ., the OSMB may rec ommend to the Direc tor of the NHLBI that the s tudy be 

terminated or s us pended. T he NHLBI w ould w ork w ith mem bers of the Steering Committee to 

as s ure appropriate s teps are taken to implement the rec ommendations of the OSMB. 

13. PUBLI CATI ON AND PRESENTATI ON POLI CI ES AND PROCEDURES 

T he Public ations and Pres entations (P&P) Subc ommittee has been appointed by the Steering 

Committee to develop and maintain polic ies and proc edures for the review and c onduc t of abs trac ts , 

pres entations and public ations relating to the SHHS. 

13.1 Public ation  and  Pres entations  Subc ommittee 

T he res pons ibilities  of  the P&P  Subc ommittee  are to  s timulate s c ientific  pres entations  and 

manus c ripts  from  SHHS  inves tigators  and  to  as s ure that: 

1.	 abs trac ts ,  pres entations  and  public ations  are s c ientific ally  ac c urate and  objec tive 

2.	 all  inves tigators  have the opportunity  to  partic ipate in  the preparation  of  SHHS 

public ations 

3.	 data analys es  and  manus c ript  preparation/s ubmis s ion  are c ompleted  in  a timely  fas hion, 

and 

4.	 appropriate review  is  c onduc ted  by  the SHHS  Steering  Committee,  NHLBI  and  parent 

s tudies 

13.2 Study  doc uments  related  to  Public ations  and  Pres entations 

Proc edures  have been  es tablished  for  the follow ing: 

1.	 Submis s ion  of  a formal  propos al  for  an  abs trac t  or  manus c ript 

2.	 Compos ition  and  res pons ibilities  of  w riting  groups  for  an  abs trac t  or  manus c ript 

3.	 T ime s c hedule for  manus c ript  preparation  after  approval 

4.	 Sc hedule for  the review  proc edures  for  proposals ,  abstrac ts ,  pres entation  materials  and 

manus c ripts  by  the P&P  Subc ommittee,  Steering  Committee,  NHLBI  and  parent  s tudies . 
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13.	 PUBLI CATION AND PRESENTATI ON POLI CI ES AND PROCEDURES 

13.3 Study  doc uments  related  to  Public ations  and  Pres entations 

T he follow ing  s tudy-related  materials  are maintained  by  the CC: 

1.	 Chec klis t/trac king  form  of  s teps  in  manus c ript  propos al  and  development 

2.	 Manus c ript  propos als  and  des c riptions  of  all  approved  papers 

3.	 Corres pondenc e regarding  review  and  approval  of  abstrac ts  and  manus c ripts ,  inc luding
 

Steering  Committee  nominations  for  w riting  groups
 

4.	 Pres entation  materials 

5.	 Reprints  of  manus c ripts 

6.	 Lay  s ummaries  of  manus c ripts 

7.	 Manus c ript  matrix  lis ting  manus c ript  number,  abbreviated  titles ,  w riting  group,  important
 

dates  and  s tatus  of  all  ac tive manus c ripts .
 

8.	 Current  lis ting  of  SHHS  public ations . 
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APPENDIX 2: Outc ome Variables Collec ted by Parent Cohorts 

Key: X = c ollec ted --- = not c ollec ted 

Component ARIC CHS Framingham New York S trong Heart Tucson 

MI X X X X X --­

CHD Death X X X X X -­

No n -fatal Stro ke X X X X X --­

Fatal Stro ke X X X X X -­

A n g in a Pecto ris X X X --­ X 

TIA X X X X --­

In termitten t Clau d icatio n X X X X 

In cid en t Hy p erten s io n X X --­ X X --­

Death X X --­ X X X 

CHF X X X --­ X ---

Pu lmo n ary Dis eas e --­ --­ --­ --­ --- X 

Co ro n ary A rtery By p as s X --­ --­ X X ---

Co ro n ary A n g io p las ty X --­ --­ X X — 
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Potential Ris k Fac tors Collec ted by Parent Cohorts 

Key: X = c ollec ted --- = not c ollec ted 

Component ARIC CHS Framingham New York S trong Heart Tucson 

DEMOGRAPHICS 

A g e X X X X X X 

Gen d er X X X X X X 

Race/Eth n icity X X X X X X 

M arital Statu s X X X X X 

SES 

Ed u catio n X X --­ X X X 

Occu p atio n X X --­ X X 

Family In co me X X --­ X X X 

OBESITY/OVERW EIGHT 

W eig h t X X X X X X 

Stan d in g Heig h t X X X X X X 

Skin fo ld s X --­ X --­ --­ --­

Girth s X X X X X X 

Neck circu mferen ce --­ X --­ --­ X ---

Bio electrical imp ed an ce — X X --­ --­

BLOOD PRESSURE 

BP meas u red X X X X X X 

S HHS S T UDY_P R OT \m anall_17/hll 

3:36 T hursday, 24 M arch 2005 



   

       

            

  

 

      

    

 

  

 

 

  

 

               

 

    

55 
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Potential Ris k Fac tors Collec ted by Parent Cohorts (c ont’d) 

Key: X = c ollec ted --- = not c ollec ted 

Component ARIC CHS Framingham New York 
S trong 
Heart 

Tucson 

Pers onal His tory X X X X X X 

BP treatment X X X X X X 

MEDICAT IONS 

Current -- las t 2 w eeks X X X X X X 

SMOKING 

Pas t/Current/Current# c igs X X X X X X 

Average pas t # c igs X X X --­ X X 

Year Start X X X --­ X X 

Year Quit X X X X X 

ALCOHOL INT AKE 

His tory X X --­ X X X 

Habits & T ype X X X X X X 

SUBCLINICAL CVD 

ECG, 12-lead X X X 

B-mode Ultras ound X 

Carotid X X X 
So me 

X ---

Popliteal X --­ --­ --­ X --­
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Potential Ris k Fac tors Collec ted by Parent Cohorts (c ont’d) 

Key: X = c ollec ted --- = not c ollec ted 

Component ARIC CHS Framingham New York 
S trong 
Heart 

Tucson 

Abd. aorta --­ X --­ --­ --­ --

Holter --­ X --­ --­ --­ ---

Ec hoc ardiogram --­ X X So me X --­

MRI --­ X --­ --­ X --­

Ankle-Arm Index X X X --­ X X 

FAMILY HIST ORY CVD 

Parents X X --­ X X X 

Siblings X X --­ X X --­

DIABETES 

Pers onal His tory X X --­ X X X 

Fas ting glyc emia X X X X X ---

Fas ting ins ulin X X X --­ X ---

Pos t-load ins ulin --­ --­ X --­ --­ ---

Glu co s e to leran ce --­ X X --­ X --­

LIPIDS 

To tal ch o les tero l X X X X X X 

Trig ly cerid es X X X X X --­

HDL X X X X X --­
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Potential Ris k Fac tors Collec ted by Parent Cohorts (c ont’d) 

Key: X = c ollec ted --- = not c ollec ted 

Component ARIC CHS Framingham New York 
S trong 
Heart 

Tucson 

LDL X X X --­ X ---

Pers o n al h is to ry h y p erch o les t X X --­ --­ --­ --­

RESPIRA TORY DISEA SES an d SYM PTOM S 

Ch ro n ic b ro n ch itis X X X --­ X X 

A s th ma X X X --­ X X 

Emp h y s ema X X --­ --­ X X 
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Potential Ris k Fac tors Collec ted by Parent Cohorts (c ont’d) 

Key: X = c ollec ted --- = not c ollec ted 

Variable ARIC CHS Framingham New York S trong Heart Tucson 

Sn o rin g --­ X --­ --­ X X 

Freq u en cy o f s n o rin g --­ X  --­ --­ X X 

Loudnes s of s noring --­ X --­ --­ --­ --­

Ever s topped breathing --­ X --­ --­ --­ --­

Stopped breathing frequenc y --­ X --­ --­ --­ ---

Epw orth Sleepines s Sc ale --­ X --­ -­ --­ --­

Often feel tired --­ — --­ --­ --­ --­

Often have trouble falling as leep X X — — --­ X 

trouble s taying as leep --­ --­ --­ --­ --­ X 

Wake up repeatedly at night X X — --­ — --­

Wake up feeling exhaus ted X X --­ --­ --­ --­

Wake up breathles s X X -­ --­ --­ --­

Don't get enough s leep --­ --­ — --­ --­ --­

Get too muc h s leep --­ --­ — --­ --­ X 

Wake up too early and not being able 

to get bac k 
--­ --­ — --­ --­ X 

Falling as leep during the day --­ — — — --­ X 

Nightmares --­ — — — — — 
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A PPENDIX 3: SHHS Co mmittee Org an izatio n 

SHHS COM M ITTEE ORGA NIZA TION 

STEERING COM M ITTEE 

Ch airp ers o n : Stu art F. Qu an , M .D. Tu cs o n 

In v es tig ativ e Cen ters : Nares h Pu n jab i, M .D., Ph .D. Baltimo re 

Geo rg e T. O'Co n n o r, M .D., M .S. Bo s to n 

Dav id M . Rap o p o rt, M .D. New Yo rk City 

Helain e Res n ick, Ph .D. W as h in g to n , D.C. 
Jo h n A . Ro b b in s , M .D., M .H.S. Sacramen to 

Ey al Sh ah ar, M .D., M .P.H. M in n eap o lis 

A n n e Newman , M .D., M .P.H. Pitts b u rg h 

Sleep Read in g Cen ter: Su s an Red lin e, M .D., M .P.H. Clev elan d 

Co o rd in atin g Cen ter: Jo n ath an M . Samet, M .D., M .S. Baltimo re 
                   

NHLBI Pro ject Scien tis t: M ich ael Twery , Ph .D. Beth es d a 

SUBCOM M ITTEES 

M o rb id ity an d M o rtality Su b co mmittee 
Ch airman : Geo rg e O'Co n n o r 

M emb ers : Tau q eer A li, Ru s s ell Do d g e, James  Go o d win , A n n e Newman , Ey al Sh ah ar 

Pu b licatio n s  an d Pres en tatio n s  Su b co mmittee 
Ch airman : Jo h n Ro b b in s 

M emb ers : M arie Dien er-W es t, Geo rg e O’Co n n o r, Dav id Rap o p o rt, Su s an Red lin e, 

M ich ael Twery 

Data Dis s emin atio n Su b co mmittee 

Ch airman : Su s an Red lin e 
M emb ers : Ken n eth Lo p aro , Nares h Pu n jab i, Dav id Rap o p o rt , Jo n ath an Samet, 

Su s an Su ro v ec, M ich ael Twery 

NHLBI A PPOINTED COM M ITTEES 

Ob s erv atio n al Stu d y M o n ito rin g Bo ard (OSM B) 

Ch airp ers o n : Jo h n V. W eil, M .D. Den v er 

Bo ard M emb ers : Ju lie E. Bu rin g , Sc.D. Bo s to n 

Vern o n M . Ch in ch illi, Ph .D. Hers h ey 

Step h en Lo rin g , M .D, Bo s to n 
Otelio S. Ran d all, M .D. W as h in g to n , D. C. 

W o lfg an g W . Sch mid t-No wara, M .D. A lb u q u erq u e 

Ph y llis  Zee, Ph .D. Ch icag o 

S HHS  S T UDY_P R OT \m anall_17/hll 

3:36  T hursday,  24  M arch  2005 



   

 

    

60 

SHHS PROTOCOL: Follow-up 3 

APPENDIX  4:  Polic y  on  c onflic t  of  interes t 6/7/95 

Sleep  Heart  Health  Study
  

POLICY  ON  CONFLICT  OF  INT EREST
 

In  a c ollaborative ac tivity,  inves tigators  have res pons ibilities  in  relation  to  the c ollaborative effort 

as  w ell  as  to  their  individual  institutions .   Inves tigators  mus t  adhere to  individual  ins titutional 

polic ies ,  but  thes e may  vary  among  ins titutions .   T he c ollaborative effort  dic tates  the need  for  a 

c ommonality  of  s tandards  that  are in  addition  to,  rather  than  s ubs titutes  for,  individual  polic ies . 

In  the ins tanc e of  the Sleep  Heart  Health  Study  (SHHS),  the polic ies  mus t  rec ognize  that  over  the 

c ours e of  the s tudy  new  topic s  and  new  potential  s ourc es  of  c onflic t  of  interes t  may  be enc ountered. 

DEFINIT IONS 

Inves tigator  means  the princ ipal  inves tigator  and  any  other  pers on  at  the ins titution  w ho  is 
res pons ible for  the des ign,  c onduc t,  or  reporting  of  res earc h.   For  the purpos es  of  financ ial  interes t, 

“inves tigator” inc ludes  the inves tigator’s  s pous e and  dependent  c hildren. 

Study-related  entity  means  an  entity  w ith  an  ac tive or  potential  interes t  in  the c onduc t  or  outc ome 

of  the SHHS  bec aus e: 

a) a drug,  biologic al,  devic e,  or  other  produc t  ("produc t")  of  the entity  is  a primary  foc us 

in  the SHHS  (a "T ype A"  relations hip), 

b) a drug,  biologic al,  devic e,  or  other  produc t  of  the entity  is  a direc t  alternative or 

s ubs titute for  the produc t  us ed  by  the SHHS  (a "Type B"  relationship),  or 

c )	 a drug,  biologic al,  devic e,  or  other  produc t  of  the entity  is  being  us ed  in  the s tudy  (e.g., 

as  a tool  or  as  an  adjunc t,  but  not  as  a primary  s tudy  drug  or  devic e)  at  a time in  its 

s c ientific  or  c ommerc ial  development  that  w ould  play  a s ubs tantial  role in  its 

c ommerc ial  viability  and  s uc c es s  (a "T ype C"  relations hip). 

Financ ial  interes t  means  anything  of  monetary  value,  inc luding  but  not  limited  to,  s alary  or  other 

payments  for  s ervic es  (e. g.,  c ons ulting  fees  or  honoraria);  equity  interes t  (e.g.,  s toc k,  s toc k  options , 

or  other  ow ners hip  interes ts );  intellec tual  property  rights  (e. g.,  patents ,  c opyrights ,  and  royalties 

from  s uc h  rights ).   It  does  not  inc lude indirec t  financ ial  interes t  through  broadly  divers ified 

inves tments ,  e. g.  in  broadly  diversified  mutual  funds,  and  retirement  plans . 

Signific ant  financ ial  interes t  means  financ ial  interes t  in  a bus ines s  enterpris e or  entity  if:
 

1) the value of  the interes ts  plus  payments  for  s ervic es  (but  not  the reimbursement  of
 

reas onable direc tly  inc urred  c os ts )  exc eeds  $5,000  per  annum,  or 

2) the ow ners hip  interes t  exc eeds  5%  of  the total,  or 

3) the impac t  of  the us e of  its  produc t  by  SHHS  or  the outc ome of  the SHHS  res earc h  may 
reas onably  be expec ted  to  have a very  s ignific ant  impac t  (e.g.,  tw ofold  or  greater 

c hange)  upon  the value of  the inves tment. 
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Other  s ignific ant  relations hips  w ith  a s tudy-related  entity  inc ludes : 

1)	 res earc h,  training,  or  other  s upport  from  the entity  for  the SHHS  inves tigator,  or  in 

w hic h  the SHHS  inves tigator  is  involved,  or  over  w hic h  the SHHS  inves tigator  has 

c ontrol,  res pons ibility  for  c onduc t,  res pons ibility  for  making  appointments ,  or  the like, 

even  if  funding  is  not  to  the SHHS  inves tigator, 

2)	 pos s ible other  relations hips  in  w hic h  there is  or  s eems  to  be a dependenc y  relations hip 

of  the SHHS  inves tigator  to  the s tudy-related  entity. 

POLICY 

T his  polic y  and  its  definitions  (e.g.,  financ ial  interes t,  s ignific ant  financ ial  interes t,  other 

s ignific ant  relations hip,  and  study-related  entity)  s hall  be public  information. 

T he exis tenc e (but  not  the amount  or  details )  of  any  financ ial  interes t,  any  s ignific ant  financ ial 

interes t,  any  other  s ignific ant  relations hip  of  any  SHHS  inves tigator  or  any  exc eption  to  the 
s tandard  polic y  s hall  be public  information.   T he exis tenc e of  financ ial  interes t  s hall  routinely  be 

ac know ledged  in  public ations  and  in  the program  of  pres entations . 

A  SHHS  inves tigator  w ith  a s ignific ant  financ ial  interes t  in  a s tudy-related  entity  of  T ype A  s hall 

not  have the res pons ibilities  of  an  inves tigator  in  the SHHS  (e.g.,  dec is ion-making,  analys is , 

reporting,  management,  etc .);  he/s he s hall  not  partic ipate in  the dec is ion  to  undertake,  c ontinue,  or 

terminate the s tudy  or  to  partic ipate in  dis c us s ions  or  negotiations  w ith  the entity  related  to  the 

potential  or  ac tual  us e of  the produc t(s )  of  the entity. 

A  SHHS  inves tigator  w ith  a s ignific ant  financ ial  interes t  in  a s tudy-related  entity  of  T ype B  s hall 

have the s ame general  limitations  as  in  a T ype A  relations hip.   How ever,  exc eptions  may  more 

readily  be made,  bec aus e c ons ideration  is  given  to  multiple fac tors  (s ee  below ),  w hic h  als o  inc lude 

the degree  to  w hic h  the produc t  of  the T ype B  entity  might  reas onably  be expec ted  to  be impac ted 

by  the s tudy,  and  the importanc e of  that  produc t  to  the T ype B  entity. 

A  SHHS  inves tigator  w ith  a s ignific ant  financ ial  interes t  in  a s tudy-related  entity  of  T ype C may 

exerc is e all  the res pons ibilities  of  an  inves tigator  in  the s tudy,  exc ept  that  he or  s he s hall  not 

partic ipate in  the dec is ion  to  undertake,  c ontinue or  terminate the us e of  the spec ific  produc t,  or  to 

partic ipate w ith  the entity  in  any  dis c us s ions  or  negotiations  related  to  that  entity. 

Other  s ignific ant  relationships  of  SHHS  inves tigators  w ill  be review ed  individually  by  the 

Governanc e Board,  but  it  is  antic ipated  that  mos t  w ill  res ult  in  no  res tric tions  on  SHHS  ac tivity. 

Relations hips  of  inves tigators  w ith  s tudy-related  entities  (and  repres entatives  of  thes e entities ) 

s hall  als o  adhere to  the follow ing  princ iples : 
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SHHS-related  ac tivities  s hall  be disc us s ed  only  as  needed  by  the s tudy  and  in  the role of,  or  on 

behalf  of,  the SHHS  ac tivity,  but  never  in  the c ontext  of  other  dis c us s ions,  relations hips ,  or  interes t 

that  the inves tigator  and  that  entity  may  have. 

•	 SHHS  s tudy  protoc ol  and  polic ies  relating  to  the releas e of  information  dic tate the 

c onfidentiality  of  non-public ly  releas ed  information,  as  w ell  as  the releas e of  c ertain 

c onfidential  information  to  c ertain  interes ted  entities .   Inves tigators  mus t  adhere to  thes e 

polic ies .   Exc ept  in  a formal  role,  on  behalf  of  the study,  they  mus t  s c rupulous ly  avoid 

trans mitting  information  to  any  entities  that  have interes t  in  the s tudy  and  they  mus t  be 

partic ularly  s c rupulous  in  avoiding  suc h  releas e of  information  to  an  entity  in  w hic h  the 

inves tigator  has  a financ ial  interes t. 

•	 As  a tangential  point,  inves tigators  mus t  be c ognizant  of  and  adhere to  Federal  regulations  on 

the prohibition  of  "ins ider  trading." 

PROCESS 

T he potential  for  c onflic t  of  interes t  s hall  be c ons idered  routinely  on  an  annual  bas is  and  w henever 

new  produc ts  are c ons idered  or  relations hips  w ith  new  entities  are c onsidered  by  the SHHS,  or  if  an 

inves tigator  develops  or  terminates  an  SHHS  s ignific ant  (or  potentially  s ignific ant)  financ ial 

interes t  or  s uc h  interes t  c hanges . 

T he princ ipal  inves tigator  at  eac h  SHHS  c enter  s hall  be res pons ible for  trans mitting  to  the 

Governanc e Board  not  only  his  or  her  ow n  dis c los ure s tatement,  but  thos e of  others  at  his  or  her 

ins titution  w ho  may  fulfill  the c riteria of  inves tigator  as  defined  here. 

T he dis c los ure material  mus t  inc lude a lis t  of  s tudy-related  entities  in  w hic h  there is  a financ ial 

interes t  or  w ith  w hic h  there is  another  s ignific ant  relations hip,  the bas is  and  nature of  the interes t  or 

relations hip,  and  its  c las s ific ation  as  "s ignific ant  financ ial  interes t"  and/or  "other  s ignific ant 

relations hip." 

T he inves tigator  is  res pons ible for  identifying  for  review  any  related  financ ial  interes ts  that  do  not 

meet  c riteria (1)  or  (2)  under  s ignific ant  financ ial  interes t,  but  for  w hic h  reas onable pers ons  might 

have differing  judgements  as  to  meeting  c riterion  (3).   Any  other  s ignific ant  relations hips  w ith 

s tudy-related  entities  mus t  be des c ribed  at  leas t  briefly,  but  in  s uffic ient  detail  s o  that  their 

ac c eptability  c an  be as s es s ed. 

If  an  exc eption  is  s ought  to  the stated  polic y,  the bas e for  it  mus t  be indic ated.   Exc eptions  may  be 

made in  c irc ums tanc es  w here both  the s ubs tanc e and  the appearanc e of  c onflic t  are eac h  s uffic iently 

s mall  and  benefits  to  the s tudy  and  the public  outw eigh  thes e fac tors .   Partic ipation  by  exc eption  to 

s tandard  polic y  s hall  be public  information. 

Rec ommendations  on  potential  c onflic ts  of  interes t  w ill  be the res pons ibility  of  the Governanc e 

Board.   T he SHHS  Governanc e Board  is  c ompris ed  of  the eight  SHHS  princ ipal  inves tigators  and 

the Steering  Committee  c hair.   T he Board  s hall  elec t  a c hair  and  vic e-c hair  w ho  w ill  s upervis e the 

review  of  dis c los ure doc uments  and  w ho  w ill  s erve throughout  the duration  of  the grant  term.   T he 

vic e-c hair  pres ides  in  the c as e of  a potential  c onflic t  involving  the c hair.   Board  members  shall 

neither  review  nor  rule on  dis c los ures  from  their  ow n  SHHS  c enter. 
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APPENDI X  4:   Policy  on  Conflict  of  I nte re s t 

T he rec ommendations  of  the SHHS  Governanc e Board  shall  be c onveyed  by  the c hair  to  the 

Direc tor,  National  Center  on  Sleep  Dis orders  Res earc h  (NCSDR),  NHLBI.   In  granting  a w aiver  to 

the polic y,  the c hair  and/or  the Direc tor,  NCSDR,  may  seek  independent  review  and  advic e from 

outs ide s ourc es ,  if  that  proc es s  is  deemed  nec es s ary. 

Dis c los ure s tatem ents  s hall  be review ed  and  kept  on  file in  the offic es  of  the Direc tor,  NCSDR 

after  review  by  the Board. 

S HHS  S T UDY_P R OT \m anall_17/hll 

3:36  T hursday,  24  M arch  2005 



   

 

    

64 

SHHS PROTOCOL: Follow-up 3 

DISCLOSURE ST AT EMENT  FOR INVEST IGAT ORS  OF  THE
 

SLEEP  HEART  HEALTH  ST UDY
 

T his  s tatem ent  is  provided  in  ac c ordanc e w ith  the dis c los ure requirem ents  s pec ified  in  the “S leep 

Heart  Health  Study  Polic y  on  Conflic t  of  Interes t.” 

T he follow ing  is  a list  of  SHHS  s tudy-related  entities  in  w hic h  my  s pous e,  dependents ,  or  I  have a 

financ ial  interes t  or  other  signific ant  relationship,  the bas is  and  nature of  the interes t  or  relations hip, 

and  its  c las s ific ation  as  “s ignific ant  financ ial  interes t” or  “financ ial  interes t” and/or  “other 

s ignific ant  relations hip.” 

I  (We)  have no  relations hip  w ith  any  organization  related  to  this  s tudy. � 
Name of  Entity  

Signific ant  Financ ial  Interes t  � Financ ial  Interes t   � Other  Signific ant  Relations hip   � 
Bas is /Nature of  Relation 

Name of  Entity   

Signific ant  Financ ial  Interes t  � Financ ial  Interes t   � Other  Signific ant  Relations hip   � 
Bas is /Nature of  Relations hip 

Name of  Entity   

Signific ant  Financ ial  Interes t  � Financ ial  Interes t   � Other  Signific ant  Relations hip   � 
Bas is /Nature of  Relations hip 

(if  addit io n al sp ace  is  required,  p lease  use  sep arat e  fo rm ) 

Signature:   Date:   

Name T yped:   

SHHS  Center  Nam ed:   

6/7/95 
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