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1. Follow-up Visit 2 

1 .1 . P opula tio n 

T h e target p opulation for th e second follow -up exam in ation w ill include all surviving m em bers 

of the cohort. In general, p articipants w ill b e sen t a letter, annou n cing the con tin u ation of the stu d y 

an d in d icating that a staff m em ber w ill call them to in q u ire about their interest in und ergoing a second 

P S G . A t som e field sites, recru itm en t con tacts w ill take place at a stu d y clinic, if th e S H H S sch ed u le 

coin cid es w ith a p aren t study exam in ation ; at oth er F ield Sites, participants w ill be recru ited b y 

p h on e. A t field sites w h ere p articip an ts are often w ith ou t telep h on es, oth er m eans of con tact w ill b e 

u sed . D ata collection will follow a priority list, describ ed in section 1 .1 0 : 

1 .2 . Screenin g 

R egard less of th e participan t’s in terest in u n d ergoing another P S G or h avin g an other hom e visit, 

th e in terview er shou ld try to ad m in ister the Screenin g Form (SC ). T h e q u estionnaire h as a dual 

p u rp ose: 1 ) to determ ine PSG -eligibility statu s; 2) to obtain lim ited, self-rep orted outcom e d ata. 

1 .3 .  E ligibility  for  P S G : 

E x clu sion  criteria  for  th e  secon d  P S G  are  sim ilar  to  the  criteria  u sed  at  th e  baseline  ex am , 

n am ely,  conditions  that  pose  technical  difficulties  for  PSG : 

•	 T reatm ent  of  sleep  apn ea  w ith  continuou s  positive  airw ay  pressure  or  an  oral  d evice  in  the 

p ast  3  m on th s, 

•	 U su al  use  of  oxygen  treatm ent  at  h om e  delivered  b y  m ask  or  cann u la  in  th e  past  3  m on th s 

•	 O p en  tracheostom y 

1 .4 . R ecru itm ent cy cles 

Id eally,  th e  h ome  visit  w ill  take  place  about  five  years  after  the  d ate  of  th e  first  PSG  (b aselin e), 

b u t  n o  sooner  th an  4  years  and  9  m on th s  (an d  p referably  n o  later  than  5  years  and  3  m onths)  after 

b aselin e.   Field  S ites  w ill  receive  a  list  of  d ates  of  the  baseline  PSG  visits  in  order  to  com p u te  th e 

d esirable  tim e-w in d ow  for  each  cohort  m em ber  and  id en tify  groups  of  p articip an ts  that  w ill  b e 

con tacted  each  m onth.   T h e  expected  starting  date  is  D ecem b er  2000.   If  a  h om e  visit  can n ot  b e 

sch ed u led  w ithin  the  d esirable  tim e  w in d ow ,  it  is  p erm issible  to  schedule  the  visit  for  an y  date  after 

th e  tim e  w in dow ,  although  th e  soon er  th e  better.   C are  m u st  b e  taken  to  exclu de,  from  th e  recru itm en t 

d atab ase,  coh ort  m em bers  w h o  h ave  died  and  those  w ho  have  indicated  th at  th ey  do  not  w an t  to  b e 

con tacted  again .   T he  follow ing  table  show s  th e  visit  w indow  tim es. 
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F ield S ite P ro ced u res	 1. Follow -u p V isit 2 

1 .4 . R ecru itm en t cy cles 

V isit W in dow for F o llow -u p 2 

S tart of w indow + 4 yrs 9 m on ths (1,7 3 5 days) 

T arget tim e + 5 yrs 0 m on ths (1,8 2 6 days) 

C lose of op tim u m 

w in d ow 

+ 5 yrs 3 m onths (1,918 d ays) 

1 .5 . R ecru itm ent C onta ct 

A t th e d iscretion of the field site, coh ort m em b ers m ay b e sen t an introd u ctory letter before a 

telep hon e contact is attem pted, or m ay be con tacted by telephone, or at a stu d y clinic, w ith out 

sen d in g a letter. T he T rackin g In form ation form (T I) is provided as a local aid , an d m ay be used to 

track the progress of recru itm en t for each in dividual. T he recruiter will use a script to exp lain th e 

n atu re of th e S H H S follow -up study and d eterm in e the person’s level of interest. If a h u sb and and 

w ife are b oth coh ort m em b ers w h o u n d erw en t th e baselin e ex am on the sam e n igh t, or at different 

tim es th at w ou ld still allow a com bined hom e visit to occur w ithin the visit w indow for b oth, an 

attem p t sh ou ld b e mad e to contact b oth at th e sam e tim e an d sched u le a h om e visit for both on the 

sam e n igh t. T h e recru itm en t script is as follow s: 

Recruitment Script for SHHS 2 (use F orm SC ) 

“ H ello , I’m -----, from th e S leep H ea rt H ea lth S tudy— in w hich yo u h a d an overnight 

sleep -stu d y in yo u r h o m e a few years ago. B ecause you w ere a volu nteer in th is study, I am calling 

to d a y to see if yo u w o u ld b e w illing to h elp a g a in. T hanks to the efforts of all th e volunteers in the 

stu d y, w e w ere able to do o ver 6 0 0 0 sleep stu dies, and are n o w sta rtin g th e seco n d phase of this 

resea rch ” . 

I.   “ B efore  I  tell  you  a b o u t  th a t,  I  w ould  like  to  first  ask  yo u  a  few  qu estion s,  m ostly  abo u t  yo u r 

h ea lth  h isto ry.” :   If  no  com m ent  from  the  particip ant  at  th is  point  assu m e  yes,  an d  p roceed  to  (a). 

(a ) Y E S: particip an t com p lies, ask q u estion s 1-10 on screening form , th en go to II 

(b )	 P articipan t says; “I d o N O T w an t to have an other on e of those studies!!” 

“ O K , w e w ill not ask you to h a ve a n o th er sleep stu d y, b u t m ay I ask you a few q u estio n s to 

com plete our reco rd s?” 
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1 .5 . R ecruitm ent C ontact 

If  N O ,	 “ T h ank  you  so  m u ch ,  I  w ill  n o t  take  u p  any  m o re  o f  yo ur  tim e  o n
 

th e  ph o ne,  but  w o nder  if  I  could  sen d  you  a  questio n n aire,  sim ilar
 

to  the  on e  yo u  co m p leted  a  few  years  ago,  for  yo u  to  fill  out  and
 

sen d  b a ck  to  us?”  (Y E S,N O )   IF  N O ,  this  end s  the  call.
  

II.   If  Y E S  to  7 ,8 ,9 ,or  1 0  (ineligible  for  sleep  stu d y  p ortion  of  hom e  visit)  O R  is  unw illing  to  have 

an oth er  sleep  stu d y,  go  to  part  II  (a).   If  eligib le  for  sleep  study  go  to  p art  II  (b). 

 

(a )   “ T h a n k  yo u ,  those  are  all  th e  q u estio n s  I  n eeded  to  ask.   N o w ,  I  w o u ld  like  to  ask  you  if 

yo u  w o u ld  a gree  to  have  a n o th er  h om e  visit,  but  this  tim e,  w e  w ould  n o t  ask  you  to  have 

a n o th er  overnight  sleep  stu d y.   T h e  n ew  h o m e  visit  should  only  ta k e  an  hour  or  so ,  a n d  w o u ld 

in clu d e  an  E K G ,  b lo o d  p ressu re  m ea su rem en ts,  m ea su res  o f  h eig h t  and  w eight,  and  a  health 

in terview .”  ?m ore? 

IF  Y E S  p roceed  w ith  site-specific  instruction s,  and   tell  participant  that  there  w ill  be  a 

q u estion naire  m ailed  to  them ,  to  com p lete  b efore  the  hom e  visit  and  b e  picked  up  at  th at  tim e. 

If  N O ,	 “ T h ank  you  so  m u ch ,  I  w ill  n o t  take  u p  any  m o re  o f  yo ur  tim e  o n  th e  p hone,  but 

w o n der  if  I  could  sen d  yo u  a  questio n n a ire,  sim ila r  to  th e  o n e  yo u  co m pleted  a  few 

years  ago,  fo r  you  to  fill  o u t  a n d  send  back  to  us?”  (Y ES,N O )   IF  N O ,  th is  en d s  the 

call. 

(b )     If  N O  to  7,8 ,9  and  1 0 :  (eligib le  for  S leep  Study) 

“ T h a n k  you,  th o se  are  all  the  questions  I  need  to  ask.   N ow ,  I  w o u ld  lik e  to  invite  you/ask  yo u  if 

yo u  w o u ld  a gree  to  havin g  a n o th er  h o m e  visit  an d  o vernig h t  sleep  study.   T h e  h o m e  visit  o n  th e 

evening  of  th e  sleep  study  sh o u ld  ta k e  a b o u t  tw o  h o u rs  or  so ,  a n d  w o u ld  in clude  an  E K G ,  blood 

p ressu re  m easu rem en ts,  m easures  of  height  and  w eight,  a n d  a  h ea lth  in terview .” 

IF  Y E S  p roceed  w ith  site-specific  instructions,  an d   tell  particip an t  that  th ere  w ill  be  a 

q uestionnaire  m ailed  to  th em ,  to  com p lete  b efore  the  hom e  visit  and  to  be  picked  up  at 

th at  time. 

IF  N O   N ow ,  I  w ould  like  to  a sk  yo u  if  you  w ould  agree  to  h a ve  an o th er  h o m e  visit,  but 

W IT H O U T  a n o th er  o vern ight  sleep  stu d y.   T h e  visit  should  only  take  an  hour  or  so , 

a nd  w ould  include  an  E K G ,  b lo o d  p ressu re  m ea surem ents,  m easures  of  height  and 

w eig h t,  and  a  h ea lth  interview ?”   m ore? 

 

IF  Y E S  p roceed  w ith  site-specific  instructions,  an d   tell  particip an t  that  th ere  w ill  be  a 

q uestionnaire  m ailed  to  th em ,  to  com p lete  b efore  the  hom e  visit  and  b e  picked  up  at  th at  tim e. 
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1 .5 . R ecruitm ent C ontact 

If  N O ,  “T hank  yo u  so  m uch,  I  w ill  not  take  u p  a n y  m o re  o f  yo u r  tim e  on  the 

p hone,  but  w onder  if  I  could  send  you  a  questio n n a ire,  sim ilar  to  th e  o n e  yo u 

com pleted  a  few  years  a g o ,  fo r  yo u  to  fill  o u t  a n d  send  back  to  us?”  (Y E S,N O )  

IF  N O ,  this  en ds  the  call. 

1 .6 . S ch ed ulin g h o m e v isits 

T h e goal of th e recruitm ent effort is to sch ed u le a hom e visit even if the p articipan t d oes not 

agree, or is ineligib le, to undergo a second P S G . H om e visits w ill b e scheduled w ithin th e 

p articipant’s tim e w in d ow , as explain ed ab ove, an d accord in g to the particip ant’s preference and local 

logistics. Scheduled visits w ill b e recorded on the C ontact form (C F). C an cellation s and 

resch ed u lin g sh ou ld be tracked locally. A tracking inform ation (T I) form has been p rovided as an 

option al F ield Site aid. 

If d u rin g recruitm ent or sch ed u lin g a p articip ant m akes inappropriate, stran ge, ru d e, th reaten in g, 

or offensive com m en ts, the scheduler sh ould use his/her d iscretion to decide w h ether or not a hom e 

visit should b e scheduled. T h e data collection personnel should b e fully in form ed of any con cern s 

p rior to th e d ata collection visit. If th e schedu ler d ecid es n ot to schedule a p articip an t for th is reason , 

it shou ld b e n oted on th e C F F o rm (C ontact F o rm ) in Section B , Q uestion 3 as “O ther (sp ecify)” an d 

an y com m en ts in cluded in Section D , Q uestion 5 . (See also Section 4 .1 .) 

1 .7 . S leep H abits a n d L ifestyle Q uestion n a ire 

T h e  S leep  H abits  and  Lifestyle  q u estion naire  (SH )  is  a  self-ad m in istered  qu estion n aire  and  an 

im portant  com ponent  of  th e  coh ort  follow -up.   If  a  hom e  visit  is  sched u led ,  the  questionnaire  w ill  b e 

m ailed  (if  ap p roved  b y  local  IR B )  1-2  w eeks  prior  to  th e  ap p oin tm ent  along  w ith  an  appoin tm en t 

rem in d er  and  instruction s  for  th e  n ight  of  th e  stu d y.   T h e  p articipant  w ill  be  asked  to  fill  it  out  before 

th e  h om e  visit  and  to  keep  it  at  hom e  until  th e  h ome  visit.   A t  the  tim e  of  th e  h ome  visit,  the 

tech n icians  w ill  verify  com p leteness  of  the  questionnaire.   If  n ot  com pleted,  or  if  m isplaced ,  th e 

tech n ician  w ill  ask  the  p articip an t  to  fill  out  the  qu estionnaire  as  p art  of  th e  visit.   For  p articipants 

h avin g  a  hom e  visit  w ithou t  P S G ,  the  participant  shou ld  be  asked  to  com p lete  the  questionn aire 

d u ring  recording  of  m edications  (M D ),  but  if  the  h om e  visit  in clu des  a  PSG ,  th e  q u estion naire  m ay  be 

left  for  p ick-up  the  nex t  m orn in g.  

If  the  particip ant  refused  a  hom e  visit  but  agreed  to  fill  ou t  a  m ailed  questionnaire  th e  S leep 

H abits  and  Lifestyle  q uestionnaire  (SH )  w ill  b e  m ailed  shortly  after  th e  telephone  call  along  w ith  a 

cover  letter  an d  a  p ostage-paid  retu rn  en velope. 
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1 .8 . F in al R ecru itm en t S ta tu s 

A final recru itmen t status sh ou ld be filled out on the C ontact Form (C F) for every origin al 

m em b er of th e cohort, includ in g th ose w h o h ave d ied or requ ested n o further con tact. T h e C on tact 

F orm also serves to record the level of d ata collection that is accep tab le to the participant (e.g., 

com p lete visit, hom e visit w ith ou t PSG , m ailed Sleep H ab its and Lifestyle questionnaire (S H ) on ly, 

S creen in g F orm (SC ) only, or n o data collection; and P S G -eligib ility status (PSG -eligib ility status 

w ill b e u n know n in cases w here the Screening interview is refused ). The C F form also docu m en ts 

w h ich data com ponents are exp ected to appear in the datab ase, so that data that w ill n ot be collected 

is n ot consid ered to be m issin g. T he interview er should determ ine PSG -eligib ility status according to 

th e S creen in g F orm (SC ) guidelines and record the statu s on the C on tact form (C F ). If a p articip an t is 

P S G -ineligible, th e interview er sh ou ld ex plain to the p articip ant w hy s/he can n ot und ergo a second 

P S G an d shou ld try to sched u le a h om e visit to ad m inister questionn aires an d take all other 

m easu rem en ts. 

1 .9 . M a iled In stru ctions/R em in d er P h o ne C all 

A rem inder/instruction letter w ill b e sent one to tw o w eeks before the hom e visit. A t the 

d iscretion of each field site, a rem inder phone call may be initiated 1-2 days before the hom e visit to 

obtain directions, if needed , an d to confirm th e appointm en t. 

1 .1 0 . T ypes of F o llow -up 2 d a ta collectio n 

D ata collection w ill follow a priority list, as d escrib ed below : 

• P riorities of d ata collection 

- F irst priority: C onduct a h ome visit and ob tain com plete d ata from P S G -eligible coh ort 

m em b ers in clud ing unattend ed P S G , other ph ysical m easu rements, and question n aire 

d ata. 

- S econ d p riority: C on d u ct a hom e visit and obtain physical m easu rem en ts (oth er than 

P S G ) and qu estion n aire d ata from : 1 ) coh ort mem bers w h o refu se to u n d ergo a second 

P S G ; 2 ) PSG -ineligible coh ort m em b ers. 

- T h ird priority: O btain self-reported d ata via the Screen in g form (SC ) by telep h one and a 

m ailed S leep H ab its and Lifestyle q u estion n aire (SH ) from cohort m em bers w ho refu se a 

h om e visit. 

- F ou rth p riority: O b tain self-reported data via the Screening form (SC ), from cohort 

m em b ers w h o refuse any other com ponen t of data collection. 
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1 .1 0 . T ypes o f F ollow -up 2 data collection 

T h is w ill lead to several types of data collection visits; w ith or w ith ou t a sleep stu dy; each w ith 

d ifferent data collection form s expected to be completed. T h e follow ing table gives a sum m ary of 

d ata collection form s b y visit type. 
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1 .1 0 . T ypes o f F ollow -up 2 data collection 

H o m e V isit N o H om e V isit 

F orms P SG R epeat R epea t N o Sleep H a bits Screening N o data 

P SG w ithin P SG a fter P SG questio nna ire fo rm alone co llection 

3 m onths‡ 3 m o nths‡ a nd Screening 

fo rm 

A A † � � � � 

A E � � � � 

C F � � � � 

D G � � � � � � � 

E C � � 

E M *† � � � � 

E P * � � 

E T � � 

H I � � � � 

M D � � � � 

M S � � � 

N M ** � � � 

P M � � � 

Q L � � 

S C � � � � � 

S E � � � 

S H � � � 

S S � � � 

S V � � � 

T I* � � � � � 
*N ot keyed to d ata system 

* * T ran sfer in form ation to M D an d key M D form 

†C om p lete w h en ap prop riate 

‡F orm s collected d u rin g a repeat P S G visit th at h ave p reviou sly b een collected d u rin g th e in itial (failed ) P S G visit (i.e., A E , 

D G , H I, M D , M S , N M , P M , S C , S E , an d S V ) are record ed as seq u en ce 2 for th e first rep eated P S G . If an ad d ition al rep eat P S G visit 

is con d u cted , th e associated form s are record ed as seq u en ce 3, etc. S om e form s (i.e., A A , E M , S S ) m ay not h ave b een collected d u rin g 

th e in itial P S G visit an d if collected d u rin g th e rep eat P S G visit w ou ld b e sequ en ce 1 even th ou gh th ey are associated w ith th e secon d 

visit. 
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1 .1 1 . C onsent P ro ced ures 

P rior to an y data collection at the hom e, a SH H S tech n ician certified to obtain consen t w ill 

review the study procedu res w ith the participant, and obtain a consent form sign ed in d u p licate. A fter 

con clu d in g th e exam ination of P S G -eligib le p articip ants w ho declined a P S G at th e tim e of 

sch ed u lin g, the technician sh ould gently probe th e p articipan t again about his/her in terest in having a 

P S G . A m on itor w ith in itialized flashcards ready for recording should alw ays be available in the 

tech n ician’s car, sh ould a participant ch an ge h is/h er m ind. If so, the tech n ician should review the 

P S G -inclusive consent form w ith the particip ant and obtain another con sen t signed in duplicate 

b efore con n ectin g the monitor. O n e of the duplicate origin als of th e consen t form sign ed b y the 

p articipant m ust be given to the p articip an t. 

1 .1 2 .  H om e  D a ta  C ollection 

P h ysical  m easu rem ent  data  question n aires  w ill  be  ad m in istered  an d  w ill  b e  collected  during  the 

h om e  visit,  b efore  con n ecting  th e  sleep  m onitor.   P h ysical  m easu rem en ts  w ill  consist  of: 

• A n th rop om etry:  w eigh t;  height;  neck  circum feren ce 

• B lood  p ressu re:  seated  B P ;  an kle-arm  B P  

• 1 2- lead  E C G 

T h e  p h ysical  m easurem ents  are  intended  to  be  collected  at  th e  tim e  of  the  hom e  visit;  how ever 

local  p ractice  at  certain  Field  S ites  m ay  require  the  collection  of  these  m easurem en ts  at  a  d ifferen t 

tim e.   A llow ab le  toleran ces  for  th e  collection  or  recording  of  m easu rem en ts  taken  at  d ifferen t  tim es 

h ave  b een  estab lish ed  as  allow ab le  data  collection  w in d ow s.   If  a  paren t  cohort  value  falls  w ithin  the 

w in d ow ,  that  value  m ay  b e  entered  on  the  PM  form . 
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9 V olum e 4 S H H S F o llo w -up 2 

F ield S ite P ro ced u res	 1. Follow -u p V isit 2 

1 .1 2 . H om e D a ta C o llectio n 

A sum m ary of w indow s for physical m easurem ents are as follow s: 

P h y sical M easurem ent W in d o w s 

W eigh t -3 m on th s (91 days) 

H eigh t - 1 year (365 days) 

N eck C ircu m ference - 3 m onths 

B P (seated) - 3 m onths 

A A I - 5 years (1,826 d ays) 

E C G - 3 m on th s (9 1 days) to +2 m onths (61 days) 

N o te:	 A m inus (-) sign refers to times prior to the referen ce d ate. A p lu s (+) sign refers to 

tim es after the reference d ata. T h e referen ce d ate is th e d ate of P S G -2. If th e 

particip an t does not h ave a P S G , the reference d ate is the date of the H ealth Interview 

(H I). A calculator for physical m easurem ents w ind ow s is provided in the Field Site 

data system . 

1 .1 3.	 H o m e  V isit  Sequen ce  o f  P ro ced u res: 

•	  C onsent 

•	  H ealth  In terview  (H I) 

•	  Q u ality  of  Life  q u estion n aire  (Q L)  (at  all  but  Strong  H eart  S tu d y  Field  Sites) 

•	  M ed ications  (M D ) 

•	  R etrieve  Sleep  H ab its  an d  Lifestyle  Q u estionnaire  (S H )  or  ask  p articipant  to  fill  one  out 

w h ile  recording  m ed ication s  (m ay  b e  left  for  p ick  u p  in  mornin g  if  PSG  to  be  done) 

•	  A n th rop om etry  (PM ) 

•	  S eated  B P  (PM ) 

•	  A n kle-A rm  B P  (PM )  (in  bed,  on  sofa,  or  in  reclining  chair) 

•	  E C G  (PM )  (in  bed  - m ay  b e  d on e  p rior  to  A nkle-A rm  B P ) 

•	  P S G  m onitor  h ooku p  (SV )  (if  PSG  to  be  done) 

•	  D ocu m en t  an d  take  ap p rop riate  action  regard in g  an y  m ed ical  alerts  or  ad verse  events. 

•	  If  a  P S G  is  conducted,  ex p lain  h ow  to  d iscon n ect  th e  m on itor  an d  schedule  a  tim e  for 

eq u ip m en t  pick  up. 

•	  G ive  the  p articip an t  th e  M orning  Survey  (M S)  and  N ight  M ed ications  (N M )  form s  to  b e 

filled  ou t  on  th e  follow ing  m orning. 
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10 V olum e 4 S H H S F o llo w -up 2 

F ield S ite P ro ced u res	 1. Follow -u p V isit 2 

1 .1 4.  A ctiv ities  on  m o rnin g  fo llo w in g  a  h o m e  visit: 

F or  h ome  visits  w h ere  PSG  study  perform ed : 

•	  R etrieve  m onitor,  M S,  N M  form s,  an d  Q L  form s  (an d  S H  form ,  if  not  already  picked  u p ) 

•	  D ow n load  an d  review  PSG .   C opy  to  Zip  cartrid ge  A  for  w eekly  sen d in g  to  S leep  R eading 

C enter  w ith  copies  of  stu d y  form s  SE  and  SV 

•	  M ake  Field  Site  b acku p  of  P S G  on  Zip  cartrid ge  B 

•	  P rep are  th e  eq u ip m ent  for  the  next  study  (trou b lesh oot  an y  sign al/record ing  problem s 

id en tified  at  dow n load  b efore  using  again .) 

F or  all  h om e  visits: 

•	  T ran sm it  E C G  d ata,  an d  fill  ou t  E T  form ;  forw ard  h ard  copy  of  E C G  tracing  and  E P  form 

for  Local  Physician  R eview er’s  read in g 

•	  K ey  data  to  d ata  system  (questionnaires;  form s) 

•	  F ile  p ap er  form s 

1 .1 5. A ctivities  a t  a  later  d a te: 

W ith in  4  d ays: 

•	  E n ter  E C G  R esu lts  into  data  system  (E C ),  and  take  ap p ropriate  action  on  EC G
 

alerts/abnorm alities  according  to  Field  Site  local  protocol
 

•	  C om plete  A lerts  &  A d verse  E ven ts  A ction  (A A )  form  for  action s  th at  d o  not  occu r 

im m ediately  follow in g  th e  h om e  visit,  and  sen d  referral  letters  when  indicated 

If  an d  w h en  PSG  rep ort  notin g  S leep  A lert  is  received  from  Sleep  R eading  C enter 

•	  C om plete  an d  key  Sleep  Study  Status  form  (SS),  and  take  approp riate  action  for
 

S leep  A lert(s)
 

W ith in  2  m onths  if  E C G  d on e  w ith in  2  m onth s  after  d ate  of  h om e  visit: 

•	  R evise  and  key  E C G  section  of  Physical  M easu rem en ts  (P M ) 

•	  C om plete  E C ,  E P ,  and  E T  form s,  and  key  E C  an d  E T  form s 

W ith in  1 0 -1 2  w eeks 

•	  C om plete  an d  key  Sleep  Study  T rackin g  form  (SS) 

•	  S end  rep ort  to  particip ant,  and  if  req u ested  by  participant,  to  p articip ant’s  p h ysician 

1 .1 6. M ed ica l A lerts and A d v erse ev en ts/R eferrals 

A d verse even ts w ere uncom m on during th e baseline visit. T w o n on -P S G com p on en ts m igh t 

trigger m ed ical alerts req u iring referral: B lood pressu re and E C G findin gs. R eferral p roced u res w ill 

follow the guidelin es as laid out in the M ed ical A lerts and Particip ant Feedb ack ch ap ter. 
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11 V olum e 4 S H H S F o llo w -up 2 

F ield S ite P ro ced u res	 1. Follow -u p V isit 2 

1 .1 6 . M ed ical A lerts a n d A d v erse events/R eferrals 

T h e  E C G  m achine  read ing  w ill  not  b e  p rin ted  w h en  the  tracing  is  obtained  for  tw o  reason s: 

•	  It  w ould  not  b e  feasib le  to  h ave  im m ed iate  clin ician  over-reading  (of  m any  false 

positive  or  insign ificant  findings).   

•	  The  E C G  tracing  w ill  be  com pared  to  p reviously  availab le  E C G s  from  th e  parent 

cohort  in  order  to  avoid  false  or  u n necessary  alerts. 

(F ield  Sites  of  the  Strong  H eart  Study  w ill  use  m ach in e  readings  for  referrals.   T h ese 

p roced u res  have  been  follow ed  p reviou sly  in  th e  S trong  H eart  Study  and  deem ed  acceptable  for  that 

coh ort.) 

O th er  F ield  Sites  have  developed  local  protocols  for  over-reading  th e  tracings  w ith in  tw o  days 

following  a  hom e  visit,  an d  for  responding  to  Field  Site  determ ined  alert  values  for  E C G . 

M edical  alerts  m ay  b e  generated  at  the  PSG  hook  u p  p roced ure  an d  Sleep  A lerts  m ay  be 

generated  w h en  the  Sleep  R ead in g  C enter  scores  th e  PSG .   R efer  to  C hap ter  8  for  C om p lete 

in form ation  on  A lerts  and  A dverse  E vents. 

1 .1 7. Failed P SG 

It is ex p ected th at som e PSG s w ill fail (less than 5% ), due to p oor q u ality; d iscon n ected 

ch an n els, etc. In th ose cases, p articipants should be contacted as soon as possib le and asked to 

u n d ergo a rep eated PSG . T he rep eated P S G sh ou ld be sch ed u led for a tim e as close to the failed PSG 

as p ossible. If a repeated P SG is d one, the follow ing data collection item s sh ou ld b e repeated at the 

h om e: 

A lerts & A d verse E ven ts A ction (A A ) - w h en an alert or ad verse even t is n oted 

A lerts & A d verse E ven ts (A E ) 

H ealth Interview (H I) 

M edications Inventory (M D ) 

M orn ing Survey (M S ) 

P h ysical M easurem en ts (PM )* 

N igh t M ed ications (N M ) 

S creening Form (S C )* 

S leep Stud y S tatu s (SS) 

S leep Stud y E valu ation (SE ) 

S ignal V erifications (S V ) 

*	 If P S G rep eated w ithin 3 m on th s (9 1 d ays), additional P h ysical M easu rements (P M ) an d 

S creen in g (S C ) F orm s n eed n ot be com pleted 

N ote th at if the repeat PSG is after 3 m on ths, th e EC G need not be rep eated. 
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12 V olum e 4 S H H S F o llo w -up 2 

F ield S ite P ro ced u res 1. Follow -u p V isit 2 

1 .1 8. Participant F eedback 

In ad dition to a P articipant R eport on th e P S G results, p articipants m ay be provid ed w ith a 

su m m ary of the follow in g m easurements: b lood pressure, an kle-arm index, an d E C G . R eports m ay 

b e p rod u ced w ith in 10-12 w eeks follow in g th e hom e visit. (see S ection 8 .2 .6, 8.3) 
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13 V olum e 4 S H H S F o llo w -up 2 

F ield S ite P ro ced u res 

2. Equipment and supply list for home visit 

2 .1 . H o m e P olysom nograph y - C o m p u m ed ics E q u ip m en t 

S leep M on itoring w ill b e perform ed u sin g a sin gle lightw eight portable device as used in 

S H H S I. T his device (C om pum ed ics Portable Sleep U nit) is com p osed of: 

1 ) A M a in U n it. T h is is the unit th at is b rou ght to the particip an t's hom e. It receives all of the 

sign als travelin g from the sensors attached to the su b ject, and stores them in a tiny m em ory card (a 

P C M C IA flash card ). It also contains a pow er supply (a 1 5 hour rechargeable battery), a screen 

d isp lay for visualizin g sign als (after h ook-u p ), and an im ped an ce m eter for checkin g th e ad eq u acy of 

th e electrical con tacts for recording E E G , E O G , and E M G . 

2 ) A P a rticipant Interface B ox (P IB ) (som etim es referred to as a “head box”). T h is device is 

w orn in a p ocket of a special vest th at also is brought to the p articipan t's h om e. It is th e device that 

con tain s am p lifiers an d filters for prop er p rocessin g of the physiological sign als. A ll electrod es an d 

p rob es, oth er th an the oxim eter, are con nected to th is device. T h e p rocessed signals from this box are 

sen t to th e M ain U n it b y an A nalogu e cable. 

3 ) A sp ecial vest a nd sensors. T h e vest is a sp ecially design ed garm en t th at is w orn during 

sleep m on itoring, hold s th e h ead b ox , secu res the chest and abdom en b elts, and secures electrode 

w ires an d cables. It is design ed to im prove th e com fort of overnight m on itorin g, m inim ize the 

n u m b er of visible w ires, and im p rove m ob ility. 

4 ) A co m p u ter a n d so ftw a re for p reparin g the PC M C IA card, and for review in g and 

transferring data. T h is com p uter is based in th e area in your office, clinic or hosp ital w h ere you 

p rep are an d process the sleep record s. It is n ot b rou gh t to th e hom e. 

5 ) A b a ttery ch a rg er (for th e clinic). 

6 ) A ca libratio n unit (for th e clin ic). 

2 .2 . S u p p lies  for  P SG 

B elow  is  a  list  of  su p p lies  for  sin gle  p erson  use  (how ever,  m ake  su re  you  p ack  extras): 

1  tu b e  E C -2  p aste
  

4  X  4  gau ze  p ads
 

1  b ottle  P re-T ac  ad h esive  synergist
 

1  tap e  m easure
 

p recu t  1  x  1  gau ze  sq uares
   

1  p air  of  scissors
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14 V olum e 4 S H H S F o llo w -up 2 

F ield S ite P ro ced u res 

2 .2. S u p p lies fo r P S G 

A lcoh ol sw ab s or E lectrode P rep p ad s 

1 sm all b ottle acetone or acetone prep p ad s 

2 cotton tip app licators 

1 roll T ranspore tap e 

1 roll H yp afix or M edipore tap e (cu t into 1x1"squares) or C over A ll G auze 

1 roll S canpor Surgical T ap e 

S u rgitube tub e gau ze (cotton w ire cover) 

2 h air p in s 

1 b ottle Lem on P rep or N u P rep 

2 d isp osable snap E C G pad s (M edtronics C leartrace) 

1 w ax p encil (do n ot use red, if p ossib le) 

1 ox im eter (attached to cab le con n ected to recorder) 

1 th erm istor 

(2 ) tow els
 

soap solution
 

n on -latex gloves
 

1 tray
 

sm all cu p
 

d isposable underp ads (C hux )
 

d rin kin g straw s
 

face mirror
 

p lastic trash b ags
 

2 .3 .  E quipm ent  a nd  Supplies  for  non-P SG  proced u res 

In form ation  related  to  equipm ent  use  may  be  foun d  in  th e  H om e  V isit  Procedures  ch ap ter  of  th is 

d ocu m en t.   C are,  m ain ten ance,  an d  trou b lesh ooting  instru ction s  are  included  in  this  chapter. 

E q u ipm ent*  and  S u p p lies  list  fo r  n o n -P SG  procedures  (b y  p ro ced u re): 

G eneral:  T ab le  covering  to  p rotect  furniture  from  stu d y  equipm ent,  gels,  pastes,  an d  solutions  (hint: 

fab ric  stores  sell,  by  th e  yard ,  clear  p lastic  w id e  en ou gh  to  cover  a  dining  room  table) 

W eigh t: 

•  S cale  - SE C A  In tegra  815  digital  (m anufactu rer  d iscontinued  product)  O R 

•  S cale  - T anita  B W B  800S 

•  P lex iglass  sheet  ~18  inch  squ are  (on  w h ich  to  p lace  scale) 

•  S p are  batteries  - 9  volt  - 4  or  m ore,  to  u se  with  SE C A  scale  (or  D op p ler  probe) 

•  S p are  batteries  - A A  - 6  or  m ore,  to  use  w ith  T an ita  scale  in  lieu  of  A /C  adapter 

•  K n ow n  w eigh t  of  ap proxim ately  50  lbs,  to  ch eck  scale 
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F ield S ite P ro ced u res 

2 .3 . E q u ip m ent and Supplies for n on-P SG pro ced u res 

H eight: 

•	  S et  sq u are,  w ooden  - H andistat 

•	  T ap e  m easure  - m etal,  to  >210  cm 

•	  W h ite  tap e  - h yp oallergenic  paper  or  cloth,  so  as  n ot  to  stick  to  w all 

•	  S h arp  p encils  - 2  or  m ore 

•	  P ap er  bag  for  disposable  item s 

•	  M etric  conversion  ch art  - from  the  M oP 

•	  F olding  foot  stool,  so  that  tech n ician  can  be  at  eye  level  for  h eight  m easu rem en t 

N eck  C ircum ference: 

•	  T ap e  m easure  - cloth  (cm )  O R 

•	  C ircu mference  tap e  m easu re  (available  from  Perspective  E nterprises) 

B lood  Pressure: 

•	  S p h ygm om anom eter  - portable,  stan d ard  m ercury 

•	  C h art  of  arm  circu m ference  an d  cu ff  size  - from  H om e  V isit  Procedures  ch ap ter  of  this 

d ocum ent 

•	  T ap e  m easure  - cloth  (to  >  50  cm ) 

•	  S teth oscope  - su ggest  Litm an n 

•	  B P  cu ffs  in  fou r  sizes
 

- 3  R egular  adult
 

- 2  Large  adult
 

- 1  Pediatric
 

- 1  Thigh
 

•	  H an d  tow el 

•	  B lack  eyeliner  p en cil  O R  green  felt  tip  Flair  m arker  (avoid  red) 

A nkle-A rm  In d ex: 

•	  D op p ler  probe,  h an d -h eld  8  m egah ertz,  w ith  b u ilt-in  speaker  - Parks  M edical  8 4 1-A  p en cil 

p robe 

•	  D op p ler  conductin g  jelly  - A q u ason ic 

•	  T issues 

•	  6 /32"  screw driver  for  b attery  replacem ent 

E C G : 

•	  M arqu ette  E lectronics,  In c.   M A C®  1200  personal  cardiograph 

•	  1 0  lead  EC G  A cqu isition  M od u le,  P ow er  M odule  &  T elephon e  wall  plug  connection 

•	  E C G  p ap er 

•	  A d u lt  disp osable  electrodes  (10  per  p articip an t) 

•	  Isopropyl  alcoh ol 

•	  G au ze  p ads  4x4 

•	  P ap er  tape  w ith  disp en ser 
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F ield S ite P ro ced u res 

2 .3 . E q u ip m ent and Supplies for n on-P SG pro ced u res 

• F elt -tip m arkers (preferably green - avoid red) an d w ax cosm etics p en cils 

• T h ree-w ay ad ap ter 

• E x tension cord 
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F ield S ite P ro ced u res 

3. Equipment Care, Maintenance and Configuration 

3 .1 .  P S G  E q u ipm ent  C are  and  M aintenance 

3 .1.1 .  U nderstand in g  th e  E lectrode 

T h e  gold  d isk  electrodes  su p p lied  by  C om pum edics  are  reuseable  an d  sh ou ld  last  th rou gh  m an y 

cycles  of  use.   T h e  electrod e  is  m ad e  of   m etal  (w hich  con duct  electrical  signals  from  th e  p atient  into 

th e  record er  via  a  w ire  cable).   C ertain  m etals  are  m ore  stable  conductors  than  oth ers.   T he  gold  d isk 

electrodes  u sed  b y  th e  C om pum edics  eq u ipm ent  are  m ad e  of  a  layer  of  gold  over  a  silver  core.   T h e 

gold  overlayer  provides  for  ease  in  clean in g  an d  a  w ider  variety  of  disinfection  procedures  than 

w ou ld  an  electrode  consistin g  of  pure  silver.   T h e  w eakest  p art  of  th e  electrode  is  the  th in  w ire  cable 

at  the  en d  of  th e  gold  d isk.   Since  th is  w ire  is  very  thin  and  hid d en  b y  an  opaq u e  coverin g  a  broken, 

or  bad,   electrode  m ay  look  perfectly  fine  yet  yield  d istorted,  inaccurate  inform ation .   The  best  w ay  to 

d eterm ine  if  the  electrode  is  working  correctly  is  through  th e  im pedance  test  after  the  electrodes  are 

p laced  on  th e  p articipan t.   If  the  electrode  yield s  u n satisfactory  im pedan ce  levels  after  prop er 

trou b lesh ootin g  it  is  m ost  likely  tim e  to  rep lace  th e  electrode. 

S in ce  gold  disk  electrodes  are  expensive,  certain  th in gs  shou ld  be  understood  about  how  to 

obtain  the  lon gest  life  from  them .   T h e  key  p oints  in  maintaining  you r  gold  disk  electrod es  is  to: 

• K eep  them  clean 

•  D isinfect  betw een  p articipants 

•  T reat  the  w ire  and  connection  points  w ith  respect 

•  C on d ition  new  electrod es  b efore  the  first  use 

3 .1.1.1 . K eep G o ld D isks C lean: 

B etw een uses, the su rface of th e gold d isk electrode m ust be kept free of d ried electrolyte p aste. 

A n electrode w ith dried p aste does not com e in to proper con tact w ith the skin and creates an air 

p ocket which in creases im pedance and distorts th e sign al. A d d ition ally, an electrod e w ith visible 

cru sted p aste can n ot b e p rop erly disinfected. 

In su re th e g o ld cup and the con n ectio n lea d in g to th e w ire is free o f cru sted paste. 

S H H S F ield S ite M anual/M anall_ 11.w pd S H H S M anual of P rocedures 

1 0 :3 1 am W E D 04 S E P 2002/klc E q u ip C h ap 3 



    

   

     

               

                

                     

                

               

                 

               

              

           

    

     

                    

                      

                 

                  

              

                     

                   

                 

                    

                   

              

               

                

       

                

                    

                  

                    

               

                  

           

     

      

18 V olum e 4 S H H S F o llo w -up 2 

F ield S ite P ro ced u res 

3 .1.1.2 . D isin fect G o ld D isks B etw een P a rticipa n ts: 

In tact skin is natu rally a p rotective barrier. T h e participant’s skin is prepared with an abrasive 

m aterial before attaching the electrode. W ith abrasion the skin loses its in tegrity as th e top m ost layer 

is scratched or rubbed aw ay; the skin is no longer intact. Any tim e th e skin is abraded th ere is risk o f 

b lo o d b o rn e p a th ogens even if bloo d, itself, is not visible. T his is called occult b lood . R eu sab le 

eq u ip m en t that com es in con tact w ith n on -in tact skin m ust be disinfected after u se. D isinfection is 

th e b est m easure to p reven t transm ission of disease from on e p articip an t to another. It is im portant to 

u n d erstan d th at there are different levels of disin fection: low , interm ediate an d h igh. T h e step above 

h igh -level disinfection is sterilization. G old disk electrod es d o n ot req uire sterilization. G old disk 

electrodes req u ire h ig h-level disin fectio n b etw een pa rticipants to elim in a te th e risk of tran sm itting 

b lo o d b o rn e p a th ogens fro m occult b lo o d . 

3 .1.1.3 . T rea t E lectrode W ires W ith R esp ect: 

T h e w eakest part of th e electrode is th e th in w ire cab le at the end of the gold disk. T he m ost 

vulnerable place for inju ry to the w ire is at th e point it interfaces w ith th e gold cup or th e P IB . If th e 

con n ection is loose at eith er of th ese p laces, th e electrod e cup m ay receive an ad eq u ate signal but it 

w ill n ever reach the recordin g u n it successfully. Since this wire is very thin an d hidden b y an op aq u e 

covering a broken, or b ad, electrode m ay look p erfectly fine yet yield d istorted , in accurate 

in form ation . T he w ires should b e kep t clean an d free of cru sty paste or sticky tape. If tape is used for 

th e p articipant h ook-u p , or a gob of p aste en ds u p on the w ires, it should b e rem oved an d th e w ires 

w ip ed to rem ove any stickiness. N ever p ull excessively on the electrode w ire or b end the w ire near 

th e p oin t of con n ection to th e gold cu p or P IB . D o n ot w in d th e w ire around an y sm all ob jects th at 

m ay cau se th e w ire to kin k. A fter u se, an y knots th at m ay h ave form ed in the w ire sh ould b e 

rem oved, and the w ires straigh tened. T o keep th e w ires from kinking d u ring storage, after 

d isin fectin g electrodes the w ires m ay b e w rapped and secured arou nd a larger ob ject, such as an 

em p ty p lastic w ater or soft drink b ottle. W ires th a t a re knotted or kinky ca n increase im peda n ce. 

3 .1.1.4 . C o n d itio n n ew electrodes before the first use: 

E lectrod es are a durab le ob ject w ith a long shelf life. T h ey m ay h ave b een m anufactured long 

b efore th ey are sh ip p ed to the user. If spare electrod es are ord ered, they m ay be kept in storage for a 

lon g tim e b efore th ey are n eed ed as a rep lacem en t. In order to keep a n ew electrode lo o kin g fresh 

u n til the first u se, it is treated w ith a coatin g befo re b eing packa g ed . If you have ever used a b ran d 

n ew electrod e w ith out con ditioning it you m ay h ave been puzzled as to w hy your im p ed ances w ere 

just as h igh as w ith th e b roken electrode. Som etim es the p atien t, P IB or recording unit gets b lam ed . 

C o ndition new gold d isk electrodes p rio r to th e first use. 
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3 .1.2 . C onditionin g n ew g o ld d isk electrodes: 

E lectrod es carried as sp ares in th e eq u ip m en t case should also be con d ition ed for ready use. T o 

con d ition a gold disk electrode for the first use, lightly b rush both sid es (top and bottom of the cup) 

w ith a stiff nylon brush or h aircom b. B rush a new electrod e w ell. T he gold disk can th en be w ashed 

w ith a soap y solution an d rin sed with w arm water. Lastly the gold disk is placed in som e electrolyte 

(or sm ear som e conductin g paste on b oth sid es). A llow the electrolyte to rem ain on th e gold disk for 

several hours (or overnight). A fter th e electrolyte soak, rinse to clean w ith w arm w ater and d ry. T h e 

electrode is n ow ready for the first use. 

3 .1.3 . C leanin g a n d D isinfectio n o f E quipm ent: 

T a ble o f lev el of cleaning/d isinfectio n req u ired : 

T y p e o f E lectrode C leanin g D isin fectio n L ev el 

Low In term ed iate H igh 

G old d isk E lectrode • • 

T h ermistor (airflow sen sor) • • 

R esp iratory B and B lack cover only 

E C G E lectrod e (gel filled 

p atch ) 

N o, d isposab le 

O x im eter Prob e • • 

P osition Sen sor • 
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3 .1 .3.	 C lea n in g and D isin fection of E quipm ent 

M eth o d s  fo r  C leaning/  D isin fection: 

•	 S H H S  recom men d s  w earing  gloves  w h en  handlin g  con tam inated  electrod es  req u iring 

d isin fection . 

•	 D isinfection  in  areas  of  food  p rep aration  such  as  th e  kitchen  sin k  is  d iscou raged.   U se  a 

u tility  sink,  lau n d ry  area  or  toilet  for  disposal  of  an y  liq u id s  used  for  soaking. 

T h e  m eth od  for  provid in g  h igh  level  disinfection  (gold  d isks  and  therm istor)  h as  b een 

ch an ged  from  procedures  d escribed  in  the  C om p u m edics  m anual.   T his  ch an ge  show s  a 

d ep artu re  from  G luteraldehyd e  in  favor  of  h ousehold  b leach.   D econtam ination  procedures 

w ith  d ilute  b leach  for   gold  disk  electrodes  is  w ell  estab lished.   T his  p roced u re  for  the 

n on d isp osab le  C om pum edics  th erm istor  h as  n ot  b een  ad eq u ately  bench  tested  to  stu d y  for 

in cid en ce  of  corru p tion  th rou gh  rep eated  cycles. 

C om p u m ed ics  h as  requ ested  all  field  techs  to  tag  each  therm istor  and  m ark  each  tim e  th e 

electrod e  h as  com p leted  a  cycle  of  use  and  d isin fection .   T h is  inform ation  w ill  b e  u sed  as  an 

ad ju n ct  to  lab oratory  bench  testing  perform ed  by  C om pum edics.   T herm istors  w ith  evidence 

of  p oor  sign al  q u ality  after  cyclic  use  sh ou ld  be  brou gh t  to  th e  d irect  atten tion  of  Steve 

Johnson  at  C om p u m ed ics,  U S A . 

H igh -level  disin fection  is  approp riate  to  in activate  the  h u m an  im m u n odeficien cy  viru s  (H IV ), 

h ep atitis  B  virus  (H B V ),  and  m ycob acterium  tuberculosis  (M .  tu b ercu losis).   H igh  level 

d isin fection  d estroys  all  m icroorganism s  except  bacterial  sp ores,  to  w hich  intact  m ucous 

m embranes  are  resistan t. 

G o ld  disk  electrod es: 

(G en eral  cleaning  follow ed  b y  high-level  disinfection ) 

1 )  In  a  sp ecially  reserved  bow l,  soak  gold  cups  in  w arm  w ater  to  help  soften  dried  electrolyte  p aste.  

2 )  U se  a  soft  bristle  nylon  b ru sh  (i.e.:  electrod e  brush,  nail  b ru sh  or  tooth brush )  to  rem ove  all  traces 

of  p aste.  

3 )  E m p ty  bow l  and  rin se  gold  disks  under  run n in g  w ater.   R eturn  electrodes  to  the  bow l. 

4 )  In  th e  b ow l  holdin g  the  electrodes,  create  a  dilute  solution  of  h ouseh old  bleach  and  w ater  u sin g 

2 4  oz.  w ater  to  ½  oz.  bleach .   (T his  is  ap p roxim ately  a  1 :5 0  b leach/w ater  ratio). 

5 )  A llow  electrod es  to  soak  in  b leach  solu tion  for  20  m inutes.   Float  any  b rush  used  in  the  sam e 

b ow l,  b ristle-side  dow n . 

6 )  A fter  2 0  minutes,  rem ove  brush  an d  electrodes  from  solu tion.   R inse  electrod es  u n d er  ru n n in g 

w ater.   D ry  and  place  into  storage  for  next  use. 

7 )  D iscard  bleach  solution  from  b ow l  an d  d ry  the  b ow l.   

8 )  P lace  clean ing  brush  into  bow l  an d  store  for  n ex t  u se.  
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3 .1 .3. C lea n in g and D isin fection of E quipm ent 

T h erm istor: 

(G en eral  cleaning  follow ed  b y  high-level  disinfection ) 

1 )  C lean  th e  therm istor  b y  w iping  w ith  gauze  saturated  w ith  isoprop yl  alcoh ol  (70-90% ).   Pay 

p articular  attention  to  rem ove  any  debris  w hich  m ay  b e  on  th e  object. 

2 )  A llow  th e  therm istor  to  dry. 

3 )  S oak  therm istor  electrod e  w ith  gold  disks  in  a  dilute  solution  of  h ousehold  b leach  and  w ater  

con sisting  of   24  oz.  w ater  to  ½  oz.  b leach.   (T his  is  approxim ately  a  1 :5 0  b leach/w ater  ratio). 

4 )  A llow  th erm istor  to  soak  in  b leach  solu tion  for  2 0  m inutes.  

5 )  A fter  2 0  minutes  remove  th erm istor  from  solu tion .   R in se  u nder  run n in g  w ater.   D ry  an d  p lace 

in to  storage  for  n ex t  u se. 

O xim eter P ro b e, P o sitio n S ensor and E C G E lectro d e w ires (w h ite + red ): 

(G en eral cleaning that also p rovid es low -level disinfection ) 

1 )	 P rovid e in itial cleaning by w iping these objects w ith a soft cloth w hich has been saturated w ith 

isop rop yl alcohol (70-90% ). Pay particu lar atten tion to rem ove any debris w h ich m ay be on the 

ob ject. 

2 )	 A llow items to air d ry. 

3 )	 D iscard alcohol-satu rated cloth an d p lace sensors into storage for nex t u se. 

R espirato ry B and C overs: 

(G en eral cleaning) 

1 )	 A fter each u se, w ash the black covers in a solution of w arm w ater and m ild soap. 

2 )	 R in se an d allow to d ry. 

3 )	 P lace d ry covers into storage for next u se. 

4 )	 D o n ot attem pt to clean th e w hite inductance band electrod es. T h e use of the black covers 

elim ate the need to clean these sensitive electrodes. If d esired, th e b lack electrode w ires m ay be 

w iped w ith alcoh ol h ow ever, th is is n ot n ecessary sin ce th ey d o not com e into con tact w ith th e 

p articipant’s skin . 
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3 .1 .3. C lea n in g and D isin fection of E quipm ent 

R eferences:
 

R eport of the C o m m ittee on Infectio u s D iseases, Jo u rn a l o f C linical N eu ro p h ysiology 11(1):128

1 3 2 , 1 9 9 4 , A m erican E lectroencephalograp h ic Society, R aven Press, Ltd ., N ew Y ork.
 

D etection of O ccu lt B lood on E E G Surface E lectrod es, A m erican Journal of E lectroneurod iagn ostic
 

T ech nology 37:251-257, 1997, A SE T , Iow a.
 

In fectio n C o n tro l: 2000 R eview a nd U pdate for E lectro n eu rodiagnostic T echnologists, A m erican
 

Jou rn al of E lectron eu rod iagnostic Technology 40: 73-9 7, 20 0 0 , A SE T , Iow a.
 

3 .1.4 . Q uick R eference: M easurem ent C h a rt 

T o ta l M easu rem en t V alue (cm .) 50% V a lu e (cm .) 20% V alue (cm .) 

3 0 1 5 .0 6 .0 

3 1 1 5 .5 6 .2 

3 2 1 6 .0 6 .4 

3 3 1 6 .5 6 .6 

3 4 1 7 .0 6 .8 

3 5 1 7 .5 7 .0 

3 6 1 8 .0 7 .2 

3 7 1 8 .5 7 .4 

3 8 1 9 .0 7 .6 

3 9 1 9 .5 7 .8 

4 0 2 0 .0 8 .0 

N ote: If the total valu e m easurem en t con tain s a fraction, continue to use th e percentage valu es 

as w hole n u mber. 

E xa m ple: T otal m easu rem en t = 35.2, 35.5, 35.7 continue to use the percentage valu es for 3 5 . 

R emem ber:  T he  50%  values  are  u sed  to  determine  C z. 

                    T h e  2 0%  valu es  are  used  to  d eterm in e  C 3  an d  C 4 . 
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3 .1.5 .  B attery  C are  

In  ad d ition  to  the  fu lly  charged  battery  placed  in  the  monitor,  a  spare  fu lly  ch arged  b attery 

sh ou ld  be  taken  to  th e  visit.   

•	  W h en  you  first  plu g  the  battery  charger  in,  both  ligh ts  w ill  flash  sim ultan eously  as  the 

ch arger  perform s  a  self-test. 

•	  In sert  the  b attery  into  the  ch arger  gen tly,  w ith  the  lab el  facing  the  LE D s  on  th e  charger. 

•	  T h e  yellow  light  w ill  com e  on ,  in d icating  the  battery  is  ch argin g.   A b out  th ree  hours  is  the 

n orm al  charging  tim e,  less  can  be  exp ected  for  an  alread y  ch arged /p artially  charged  battery.  

•	  W h en  the  b attery  is  fu lly  charged,  th e  green  ligh t  w ill  com e  on .   T h e  b attery  m ay  b e  left  in 

th e  ch arger  until  it  is  needed .   B e  su re  b attery  has  a  m inim um   7.8 V . 

If  b o th  LE D s  remain  lit  upon  p o wering  up  the  charger,  d isco nnect  power  and  reco nnect.   If  both  LE D s 

co ntinue  to  rem ain  lit,  the  charger   may  be  defective  and  should  b e  returned /rep laced .    If  the  battery 

charger    indicates  fully  charged  after  1 0  o r  15  minutes  this  may  ind icate  the  battery  need s  to  b e  replaced 

o r  d ischarged  and  recharged .    Refer  to  Compumedics  M anual  or  co ntact  the  C ompumed ics  U SA 

Sup p o rt  o ffice  if  yo u  are  unab le  to  determine  the  problem. 

•  T h e  battery  can  leak  or  explode  if  exposed  to  flames  or  extrem ely  high  tem p eratures.   T he 

b attery  sh ould  never  b e  left  in  direct  sunligh t  in  a  car  or  other  vehicle. 

•  A  b attery  loses  its  charge  at  cold er  tem peratures  (<40oF).   A lw ays  store  or  transp ort  at 

tem p eratu res  ab ove  4 0 oF . 

•  D o  n ot  d rop ,  cru sh ,  or  p ierce  th e  b attery.   N ever  try  to  op en  or  oth erw ise  tam per  w ith  th e 

b attery  casin g. 

3 .1.6 .  P ortable  M onitor  U nit  - Q uick  C alibration  P ro ced u re 

T h is  is  to  b e  used  to  assist  in  id en tify in g  if  a  faulty  P ortab le  unit  is  respon sible  fo r  problem 

d a ta .   T h is  p rocedure  can  also  be  u sed  in  th e  h om e  durin g  hook-up  if  a  problem  is  noted  w ith 

a n y  g iv en  ch a n n el.   C onsid er  doing  th is  if  y ou  have  extra  P IB s  or  m o n itors  that  ca n  b e  

sw a pped   during  a  problem atic  h o o k-up. 

E q u ipm ent:	 C om pum ed ics  P ortab le  R ecord er  w ith  b attery,  calibration  b ox,  and  large  test  lead 

(P IB  cab le  w ith  red /b lack  leads). 
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3.1.6. P o rta b le M o n ito r U nit -Q uick C alibration P rocedure 

P roced u re: 

1 .  S et  C alibration  b ox  as  follow s: 

B an k.....................B S w itch...................7 

S cale.....................ìV Im pedance............O FF 

S p eaker.................O FF Pow er....................O N 

2 .  C on n ect  th e  test  cable  betw een  the  Portab le  and  the  C alib ration  box  (R E D =O utput, 

B LA C K =R eferen ce). 

3 . T u rn  on  the  Portab le.  

4 . S elect  C H A N N E L,  [N ex t],  [N ext],  th en  V IEW  C H A N N E L. 

5 .  O b serve  sin e  w ave  for  the  follow in g: 

E E G (sec) 

E C G 

E M G 

E O G (L) 

E O G ® 

E E G 

S O U N D 

A IR F LO W (C h an n el  17) 

6 .  C h an ge  the  Scale  on  th e  C alib ration  box  to  m V . 

7 .  V iew  sin e  w ave  for  th e  T H O R  and  A B D O  ch an n els. 

If   yo u  a re  able  to  successfully  v iew  a p p ro p riate  w a veform s,  th e  p ro b lem  is  unlikely  due  to  a 

faulty  m o n itor;  p ro ceed  w ith  P IB  check. 

3 .1.7 . P IB Q uick C alibratio n P rocedure 

T h is is to be u sed to assist in iden tify ing if a faulty P IB is responsible for p roblem data. T h is 

p ro cedure ca n also b e u sed in the hom e durin g h o o k-up if a problem is n o ted w ith any given 

ch a n nel. C onsider doing th is if you have extra P IB s o r m on ito rs th a t ca n b e sw apped d u rin g a 

p ro b lem atic hook-up. 

E q u ipm ent:	 C om pum ed ics P ortab le R ecord er w ith b attery, P IB w /cab le, calibration b ox , an d 

P IB test lead (electrode plug connector and red/black leads). 
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3 .1 .7 . P IB Q uick C alibration P rocedure 

P roced u re: 

1 .  S et  C alibration  b ox  as  follow s: 

B an k.....................B S w itch...................7 

S cale.....................ìV Im pedance............O FF 

S p eaker.................O FF Pow er....................O N 

2 .  C on n ect  th e  test  cable  betw een  E E G (sec)  on  the  PIB  and  the  C alib ration  box  (R E D =O utput, 

B LA C K =R eferen ce). 

3 .  T u rn  on  the  Portab le.  

4 .  S elect  C H A N N E L,  [N ex t],  [N ext],  th en  V IEW  C H A N N E L. 

5 .  O b serve  sin e  w ave  for  E E G (sec). 

6 .  M ove  the  electrode  plug  to  th e  n ext  channel  (E C G ). 

7 .  S elect  [N ext]  on  the  portable. 

8 .  O b serve  sin e  w ave  for  new  channel  (E C G ). 

9 .	  R ep eat  6  - 8  for  the  follow in g: 

E M G 

E O G (L) 

E O G ® 

E E G 

A IR F LO W  (C han n el  17) 

If   yo u  a re  able  to  successfully  v iew  a p p ro p riate  w a veform s,  th e  p ro b lem  is  unlikely  due  to  a 

faulty  P IB .   C onsider  p ro b lem s  w ith  cables. 

3 .1.8 .	  SH H S  M o nthly  C a lib ra tio n  V erifica tion  P ro ced u re  (6 0  m inutes) 

T h e  follow in g  p roced u re  should  be  com pleted  on  at  least  on e  u n it  each  m onth  (minim ally)  to 

en su re  th at  th e  am plitu d e  of  sign als  are  correctly  recorded  an d  filtered  by  each  portable  unit.   T his 

w ill  b e  accom plished  by  recordin g  test  voltages,  gen erated  b y  your  C alibration  B ox ,  on  a  flash  card 

u sed  for  creating  a  T E ST  ST U D Y .   T he  adequacy  of  sign al  p rocessin g  an d  record in g  w ill  b e  tested 

b y: 

a.  V iew ing   each  signal  on  th e  portable  recorder  (LE D  d isplay). 

b .  R ecord in g  the  im ped ance  values  of  each  chann el  (oth er  th an  ox im etry,  bands,  light,  p osition). 
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3 .1.8. SH H S M onth ly C a libra tio n V erification P ro ced ures (6 0 m in u tes) 

c.	  P rod u cin g  a  p ap er  record  of  you r  test  stu dy  (screen  d u mps),  m easuring  by  hand  the
 

excursion s  of  each  signal.
 

Y ou  w ill  n eed  to  copy  T able  1  an d  m aintain  copies  of  these  tab les  in  a  log   book  at  you r  clin ic 

site.   In  th is  log,  also  keep  all  screen  dum ps  used  to  record  the  excu rsions  of  each  ch an n el. 

E q u ipm ent: 

C om p u m ed ics  C alibration  B ox 

M ain  C alibration  cab le  (connects  P IB  m ain  in terface  to  C alib ration  box ) 

P IB  C alib ration  cab le  (connects  one  electrode  socket  to  the  C alibration  b ox ) 

P ortab le  m on itor  w/battery  and  flashcard 

P IB  w /cable 

C om p u ter  w /P ortable  M gr.  an d  W indow s  R eplay 

P ortab le  U n it  M anual,  A p pendix  D  (dip  sw itch  d iagram s) 

C alib ration  form  to  be  faxed  to  R C . 

P roced u re: 

O btain  calibration  form  and  complete  as  step s  are  accom p lished. 

1 .	 C on n ect  th e  M ain  C alibration  C able  b etw een  the  C alib ration  B ox  and  PIB : 

a.	 in sert  th e  red  p lu g  in to  th e  0 .5 xO U T P U T  socket  of  th e  C alibration  b ox 

b .	 in sert  th e  b lack  plug  in to  th e  R E F E R E N C E  socket  of  the  C alibration  box 

c.	  in sert  th e  g rey  electrod e  p lu g  in to  E E G (sec)  on  th e  P IB 

2 .	 C on n ect  th e  PIB  an d  P ortab le  w /th e  P IB  cab le 

3 .	 T u rn  on  the  Portab le  an d  th e  C alib ration  box 

4 .	 V erify  noise  level  by  selecting  C H A N N E L,[next],  [nex t]  th en  V IE W  C H A N N EL.
  

T h e  channel  shou ld  be  free  of  n oise.
 

5 .	 S tart  R ecording  by  selecting  [B A C K ],  R E C O R D IN G ,  an d  ST A R T  R E C O R D IN G  N O W . 
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3 .1.8. SH H S M onth ly C a libra tio n V erification P ro ced ures (6 0 m in u tes) 

6 . V erify th e signal am plitude and im pedan ce (see D iagram ): 

a.	 go to C H A N N E L and then V IE W C H A N N E L on th e m on itor 

b .	 u sin g th e arrow keys and the [SC A LE ] and [SPE E D ] op tions, ad ju st th e speed and gain 

appropriately (refer to the Portable S ettin gs colum n of the diagram for the correct settin gs 

for each given ch an n el). (e.g. E E G (sec) should be at 250 uV , w ith a speed of 2 0 m m /s) 

c.	 verify that the height of each sign al (am plitu d e) m atch es th e descrip tion on th e below 

d iagram (e.g., E EG (sec) just touches top an d bottom of screen ). 

d .	 tu rn IM P E D A N C E O N on the C alibration b ox (found ab ove sign al ou tp u t) an d also 

select IM P E D A N C E on the Portable m onitor (by selecting [B A C K ], IM P E D A N C E ) 

e.	 verify the R E D pin is in 0 .5 xO U T P U T . A scertain th at th e screen on th e Portab le 

m onitor reads 5 k. R ecord th is valu e in colum n 5 (Imped ance 5 k) on C alib ration F orm . If 

im p ed an ce <4 or >6 con tact th e R C . 

f.	 retu rn the R E D p in to 1 .0 xO U T P U T . A scertain that th e screen on the Portable m onitor 

read s 10k. R ecord th is valu e in colum n 6 (Im p ed ance 1 0 k) on C alibration Form. If 

im p ed an ce <9 or >1 1 contact the R C . 

g.	 tu rn the IM P E D A N C E O F F on th e C alibration B ox 

7 . M ove the grey pin con n ector to th e n ext chan n el (E C G ). 

8 . V erify th e signal am plitude and im pedan ce (see D iagram ): 

a.	 go to C H A N N E L and then V IE W C H A N N E L on th e m on itor 

b .	 u sin g th e arrow keys and the [SC A LE ] and [SPE E D ] op tions, ad ju st th e speed and gain 

appropriately (refer to the Portable S ettin gs colum n of the diagram for the correct settin gs 

for each given ch an n el). 

c.	 verify that the height of each sign al (am plitu d e) m atch es th e descrip tion on th e 

b elow diagram . 

d .	 tu rn IM P E D A N C E O N on the C alibration b ox (found ab ove sign al ou tp u t) an d also 

select IM P E D A N C E on the Portable m onitor (b y selecting [B A C K ], IM PE D A N C E ) 

e.	 m ove the R E D pin in to 0.5xO U T P U T . A scertain th at the screen on the P ortab le m onitor 

read s 5k. R ecord this value in colu m n 5 (Im pedance 5k) on C alibration F orm . If 

im p ed an ce <4 or >6 con tact th e R C . 
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3 .1.8. SH H S M onth ly C a libra tio n V erification P ro ced ures (6 0 m in u tes) 

f. retu rn the R E D p in to 1 .0 xO U T P U T . A scertain that th e screen on the Portable m onitor 

read s 10k. R ecord th is valu e in colum n 6 (Im p ed ance 1 0 k) on C alibration Form. If 

im p ed an ce <9 or >1 1 contact the R C . 

g. tu rn the IM P E D A N C E O F F on th e C alibration B ox 

9 . M ove the grey pin con n ector to th e n ext chan n el (E M G ). 

1 0 . V erify th e signal am plitude and im pedan ce (see D iagram ): 

a. go to C H A N N E L and then V IE W C H A N N E L on th e m on itor 

b . u sin g th e arrow keys and the [SC A LE ] and [SPE E D ] op tions, ad ju st th e speed and gain 

appropriately (refer to the Portable S ettin gs colum n of the diagram for the correct settin gs 

for each given ch an n el). 

c. verify that the height of each sign al (am plitu d e) m atch es th e descrip tion on th e below 

d iagram . 

d . tu rn IM P E D A N C E O N on the C alibration b ox (found ab ove sign al ou tp u t) an d also 

select IM P E D A N C E on the Portable m onitor (b y selecting [B A C K ], IM PE D A N C E ) 

e. m ove the R E D pin in to 0.5xO U T P U T . A scertain th at the screen on the P ortab le m onitor 

read s 5k. R ecord this value in colu m n 5 (Im pedance 5k) on C alibration F orm . If 

im p ed an ce <4 or >6 con tact th e R C . 

f. retu rn the R E D p in to 1 .0 xO U T P U T . A scertain that th e screen on the Portable m onitor 

read s 10k. R ecord this value in colu mn 6 (Im ped an ce 1 0 k) on calibration Form . If 

im p ed an ce <9 or >1 1 contact the R C . 

g. tu rn the IM P E D A N C E O F F on th e C alibration B ox 

1 1 . M ove the grey pin con n ector to th e n ext chan n el (E O G (L )). 

1 2 . V erify th e signal am plitude and im pedan ce (see D iagram ): 

a. go to C H A N N E L and then V IE W C H A N N E L on th e m on itor 

b . u sin g th e arrow keys and the [SC A LE ] and [SPE E D ] op tions, ad ju st th e speed and gain 

appropriately (refer to the Portable S ettin gs colum n of the diagram for the correct settin gs 

for each given ch an n el). 
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3 .1.8. SH H S M onth ly C a libra tio n V erification P ro ced ures (6 0 m in u tes) 

c.	 verify  that  the  height  of  each  sign al  (am plitu d e)  m atch es  th e  descrip tion  on  th e  below 

d iagram . 

d .	 tu rn  IM P E D A N C E  O N  on  the  C alibration  b ox  (found  ab ove  sign al  ou tp u t)  an d  also 

select  IM P E D A N C E  on   the  Portable  m onitor  (b y  selecting  [B A C K ],  IM PE D A N C E )  

e.	 m ove  the  R E D  pin  in to  0.5xO U T P U T .   A scertain  th at  the  screen  on  the  P ortab le  m onitor 

read s  5k.   R ecord  this  value  in  colu m n  5  (Im pedance  5k)  on  C alibration  F orm .   If 

im p ed an ce  <4  or  >6  con tact  th e  R C . 

f.	 retu rn  the  R E D  p in  to  1 .0 xO U T P U T .   A scertain  that  th e  screen  on  the  Portable  m onitor 

read s  10k.   R ecord  th is  valu e  in  colum n  6  (Im p ed ance  1 0 k)  on  C alibration  Form.   If 

im p ed an ce  <9  or  >1 1  contact  the  R C . 

g.	 tu rn  the  IM P E D A N C E  O F F  on  th e  C alibration  B ox 

1 3 . M ove  the  grey  pin  con n ector  to  th e  n ext  chan n el  (E O G ® ). 

1 4 . V erify  th e  signal  am plitude  and  im pedan ce  (see  D iagram ): 

a.	  go  to  C H A N N E L  and  then  V IE W  C H A N N E L  on  th e  m on itor 

b .	 u sin g  th e  arrow  keys  and  the  [SC A LE ]  and  [SPE E D ]  op tions,  ad ju st  th e  speed  and  gain 

appropriately  (refer  to  the  Portable  S ettin gs  colum n  of  the  diagram  for  the  correct  settin gs 

for  each  given  ch an n el). 

c.	 verify  that  the  height  of  each  sign al  (am plitu d e)  m atch es  th e  descrip tion  on  th e  below 

d iagram . 

d .	 tu rn  IM P E D A N C E  O N  on  the  C alibration  b ox  (found  ab ove  sign al  ou tp u t)  an d  also 

select  IM P E D A N C E  on   the  Portable  m onitor  (b y  selecting  [B A C K ],  IM PE D A N C E )  

e.	 m ove  the  R E D  pin  in to  0.5xO U T P U T .   A scertain  th at  the  screen  on  the  P ortab le  m onitor 

read s  5k.   R ecord  this  value  in  colu m n  5  (Im pedance  5k)  on  C alibration  F orm .   If 

im p ed an ce  <4  or  >6  con tact  th e  R C . 

f.	 retu rn  the  R E D  p in  to  1 .0 xO U T P U T .   A scertain  that  th e  screen  on  the  Portable  m onitor 

read s  10k.   R ecord  th is  valu e  in  colum n  6  (Im p ed ance  1 0 k)  on  C alibration  Form.   If 

im p ed an ce  <9  or  >1 1  contact  the  R C . 

g.	 tu rn  the  IM P E D A N C E  O F F  on  th e  C alibration  B ox 
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3 .1.8. SH H S M onth ly C a libra tio n V erification P ro ced ures (6 0 m in u tes) 

1 5 . M ove  the  grey  pin  con n ector  to  th e  n ext  chan n el  (E E G ). 

1 6 . V erify  th e  signal  am plitude  and  im pedan ce  (see  D iagram ): 

a. go  to  C H A N N E L  and  then  V IE W  C H A N N E L  on  th e  m on itor 

b . u sin g  th e  arrow  keys  and  the  [SC A LE ]  and  [SPE E D ]  op tions,  ad ju st  th e  speed  and  gain 

appropriately  (refer  to  the  Portable  S ettin gs  colum n  of  the  diagram  for  the  correct  settin gs 

for  each  given  ch an n el). 

c. verify  that  the  height  of  each  sign al  (am plitu d e)  m atch es  th e  descrip tion  on  th e  below 

d iagram . 

d . tu rn  IM P E D A N C E  O N  on  the  C alibration  b ox  (found  ab ove  sign al  ou tp u t)  an d  also 

select  IM P E D A N C E  on   the  Portable  m onitor  (b y  selecting  [B A C K ],  IM PE D A N C E )  

e. m ove  the  R E D  pin  in to  0.5xO U T P U T .   A scertain  th at  the  screen  on  the  P ortab le  m onitor 

read s  5k.   R ecord  this  value  in  colu m n  5  (Im pedance  5k)  on  C alibration  F orm .   If 

im p ed an ce  <4  or  >6  con tact  th e  R C . 

f. retu rn  the  R E D  p in  to  1 .0 xO U T P U T .   A scertain  that  th e  screen  on  the  Portable  m onitor 

read s   10k.   R ecord  this  value  in  colu mn  6  (Im ped an ce  1 0 k)  on  C alibration  Form .   If 

im p ed an ce  <9  or  >1 1  contact  the  R C . 

g. tu rn  the  IM P E D A N C E  O F F  on  th e  C alibration  B ox 

1 7 . M ove  the  grey  pin  con n ector  to  th e  n ext  chan n el  (A U X ). 

1 8 . V erify  th e  signal  am plitude  and  im pedan ce  (see  D iagram ): 

a. go  to  C H A N N E L  and  then  V IE W  C H A N N E L  on  th e  m on itor 

b . u sin g  th e  arrow  keys  and  the  [SC A LE ]  and  [SPE E D ]  op tions,  ad ju st  th e  speed  and  gain 

appropriately  (refer  to  the  Portable  S ettin gs  colum n  of  the  diagram  for  the  correct  settin gs 

for  each  given  ch an n el). 

c. verify  that  the  height  of  each  sign al  (am plitu d e)  m atch es  th e  descrip tion  on  th e  below 

d iagram . 

d . tu rn  IM P E D A N C E  O N  on  the  C alibration  b ox  (found  ab ove  sign al  ou tp u t)  an d  also 

select  IM P E D A N C E  on   the  Portable  m onitor  (b y  selecting  [B A C K ],  IM PE D A N C E )  
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3 .1.8.	 SH H S M onth ly C a libra tio n V erification P ro ced ures (6 0 m in u tes) 

e.	 m ove the R E D pin in to 0.5xO U T P U T . A scertain th at the screen on the P ortab le m onitor 

read s 5k. R ecord this value in colu m n 5 (Im pedance 5k) on C alibration F orm . If 

im p ed an ce <4 or >6 con tact th e R C . 

f.	 retu rn the R E D p in to 1 .0 xO U T P U T . A scertain that th e screen on the Portable m onitor 

read s 10k. R ecord th is valu e in colum n 6 (Im p ed ance 1 0 k) on C alibration Form. If 

im p ed an ce <9 or >1 1 contact the R C . 

g.	 tu rn the IM P E D A N C E O F F on th e C alibration B ox 

1 9 .	 R em ove th e grey pin conn ector. 

2 0 .	 C on n ect th e oxim eter, resp b an d s, an d light sen sor to the m ain u n it. Follow instructions in 

T ab le 2 -B (C alibration of E ffort, P osition , and Light) an d com plete log (d escrip tion of 

ch an nels). 

2 1 .	 V erify sign als on all rem ain in g ch an n els u sin g T able 2-B 

2 2 .	 E n d record ing by selectin g [B A C K ], R E C O R D IN G , an d S T O P R E C O R D IN G N O W . 

2 3 .	 D ow n load file from flash card to com puter using Portable M gr. 

2 4 .	 U sin g W in dow s R eplay, view th e calib ration signals: 

a.	 In R ep lay, Select O p tion s|C on fig Polygraph from the F ile m en u . 

b .	 S et the polygrap h as follow s, using A dd an d D elete: 

C h ann el Size C olor G rid Zoom C hannel S ize C olor G rid Zoom 

E E G (S E C ) 6 B lack O N x 1 E C G 6 B lack O N x 1 

E M G 6 B lack O N x 1 E O G (L) 6 B lack O N x 1 

E O G ® 6 B lack O N x1 E E G 6 B lack O N x1 

A U X /A IR 6 B lack O N x 1 T H O R 6 B lack O N x 1 

A B D O 6 B lack O N x1 

c.	 S ave  th e  m on tage  and  assign  a  n am e  (su ch  as  “calib ration”)  b y  pressing  the  button 

u n d er  th e  S ave  colu m n  on  the  far  left. 

d .	 P ress  O K . 

N ote:  Settin g  th e  calibratio n  p olyg raph  needs  to  be  do n e  only  once.   O nce  config u red  a n d  sa ved , 

th is  m ay  sim ply  be  called  u p  to  review  calibratio n  signals. 

e. P age  th rou gh  th e  stu d y  to  th e  record ed  chan n el. 
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f.	  If  a  prob lem  sign al  is  seen  print  the  screen  and  fax  to  R C  w ith  th e  calibration  form .   

S elect  File|Print  and  press  O K .  

N ote:  B e  sure  that  you  are  printing  in  landscape  m ode.   D o  this  by  selectin g  P rin t  Setu p  from  the 

F ile  m en u ,  a n d  set  P aper  Size  to  Lan d scape. 

* * * W a rn in g:    B e  su re  to  ch ange  your  polygraph  settin g  b a ck  to  norm al  w hen  you  are  fin ish ed . 

2 5 . C om p are  the  prin ted  copies  to  th e  figu res  b elow . 

2 6 . M easure  th e  h eigh t  of  1 0  wave  form s  per  chann el.   D o  this  w ith  a  clear  ru ler,  m easuring 

th e  V E R T IC A L  heigh t,  assessed  from   nadir  to  p eak.   K eep  th e  ru ler  p erp en d icu lar  to  a 

h orizon tal  line  draw n  betw een  p eaks  and  nad ir  points  (see  ex am ple  below ).   M easure  the 

vertical  h eight  betw een  resp ective  grid  lin es  (see  exam ple).   A verage  th e  heights  of  the  10 

w aves  th at  you  have  m easu red  and   record  th is  in  the  appropriate  colum n  in  T ab le  1 .  

D ivide  b y  the  d istance  betw een  grid  m arks  and  record  this  valu e  next  to  the  preced in g 

valu e.   A scertain  th at  th is  ratio  is  0 .9 5 -1.0 5 .   N otify  the  R C  if  signal  m orp h ology  does  not 

m atch  th e  describ ed  w ave  form  (e.g.,  E C G  looks  like  a  Q R S  com plex),  and  if  the  average 

h eigh t  of  th e  signals  differ  by  >  5%  of  th e  maxim um  d eflection  (b etw een  grid  lines;   ratio 

<0 .5,  >1 .05). 

2 7 . F ax  calib ration  sheet  (and  p rin tou t  of  p rob lem  sign al,  if  ap p licab le)  to  R C . 
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3 .1.8. SH H S E v ery O ther M onth C alibration V erification P ro ced u res (60 m inutes) 

*  P lease  include  serial  num b ers  of  m on itor  an d  P IB  tested 
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3 .1.8. S H H S E very O th er M onth C alibration V erifica tio n Procedures (60 m inutes) 
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3 .2 .  S ca les:  P ow er  sources 

C h eck  th e  scale  p rior  to  the  visit  to  verify  that  the  batteries  are  operation al.  

IF  U S IN G  T H E  S E C A  d igital  scale: 

T o  ch an ge  th e  b attery  in  the  S EC A  scale,  rem ove  the  d igital  d isplay  head  from  th e  b ase  to 

open  the  battery  com partm ent  u n d ern eath ,  an d  rep lace  w ith  a  n ew  stan d ard  9  volt  alkaline  b attery.  

A fter  connecting  th e  battery  term inals,  insert  th e  b attery  an d  close  th e  cover.   R eplace  the  head  on 

th e  b ase  of  th e  scale. 

IF  U S IN G  th e  T anita  digital  scale: 

T o  ch an ge  batteries,  turn  the  knob  on  the  section  w hich  holds  the  digital  read ou t,  slide  it  out, 

an d  in sert  6  A A  batteries  in  the  d irection  show n  in  the  battery  b ox .   R eturn  the  b attery  b ox  to  its 

original  position  and  tigh ten  th e  kn ob .   W h en  “Lo”  is  d isplayed  and  �  is  tu rn ed  on  in  th e  b attery 

rep lacem ent  w arn ing  m ark  area,  replace  all  6  A A  b atteries. 

T o  u se  th e  A C  adapter  in  th e  T an ita,  in sert  th e  jack  in to  th e  jack  h old er  on  th e  left  sid e  of  th e 

d isp lay  box.   Plug  the  A C  adapter  into  an  A C  w all  outlet. 

3 .3 .  D o p p ler 

D oppler  Probe 

K EY  P O IN T :  U se  on ly  ultrasound  gel 

 T h e  p rob e  consists  of  tw o  crystals;  one  for  tran smitting  the  ultrasou n d  waves  and  the  oth er  for 

receiving  th e  reflected  w aves.   If  either  crystal  is  dam aged ,  th e  p robe  w ill  n ot  w ork  p roperly  or  w ill 

n ot  w ork  at  all.   The  crystals  are  covered  by  ep ox y  resin.   T his  resin  is  attacked  b y  an y  gel  or  liq u id 

con tain in g  th e  chloride  ion .   T herefore,  N E V E R  u se  E C G  p aste  or  cream  as  the  contact  m ediu m 

b etw een  th e  skin  an d  the  crystals.   U se  A Q U A S O N IC  or  any  gel  m ade  for  ultrasonic  physical 

th erapy  eq u ip m en t.   In  an  em ergency  u se  an y  su rgical  jelly  or  lub rican t,  even  V aselin e  or  m ineral 

oil.   A fter  use,  rem ove  th e  gel  w ith  a  soft  tissu e.   If  the  p rob e  h as  dried  gel  on  it,  w ash  it  off  under 

ru n n in g  w ater.   D o  N O T  scrape  off  the  gel  becau se  this  m ay  d am age  th e  epoxy  coating.   D o  N O T 

au toclave  the  probe.   G as  sterilization  is  acceptable. 

D oppler  B attery 

K EY  P O IN T :  T o  p reserve  battery,  tu rn  off  u n it  im m ed iately  after  m easurem ents 

It  takes  less  th an  a  m inute  to  m ake  a  b lood  p ressu re  m easurem ent.   T urn  th e  unit  off 

im mediately  after  rem oving  it  from  the  skin.   T he  signal  w ill  w eaken  as  the  b attery  runs  dow n.   U se 

an  alkalin e-typ e  replacem en t  9 -volt  tran sistor  rad io  b attery.   T hree  screw s  h old  the  battery  in  the 

case.   A fter  loosening  or  rem oving  th e  screw s,  gen tly  lift  up  the  b ack  to  replace  the  battery.   T h e 

b attery  can  be  ch ecked  b efore  leaving  the  clin ic  b y  listenin g  to  your  ow n  artery.   T ake  an  extra  9 

volt  battery  to  hom e. 
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F ield S ite P ro ced u res 3. E quipm ent 

3 .3. D oppler 

S tran ge n oises from the D oppler: 

O n occasion there are u n u su al n oises from the D op p ler that do n ot indicate a p rob lem w ith th e 

D oppler. T he n orm al sou n d w ill becom e obvious with ex p erience in perform in g this test. 

F ollow in g are some comm on u nusual noises and their cau ses: 

•	 P op p in g n oises w h en the p robe is first p laced on th e skin . Scratch y sound at first. 

-	 C au se: B u b b les in th e gel th at are m oving and/or popping. A lso hair m ovem ent can 

cause noise. 

- R em ed y: U se a new glob of gel that looks clear, push d ow n enough so hair is 

im m obilized , an d just w ait a few seconds for th in gs to settle d ow n . If the noise isn ’t 

th ere w hen th e p rob e is clean (no gel) an d susp en d ed in the air, th e D op p ler and/or 

p robe are prob ab ly n ot at fault. 

•	 S evere static w hen the d ry prob e is m oved in the air 

-	 C au se: A loose connector w here the p rob e con n ects to th e instrum ent, a b roken sh ield 

w ire in th e cable either at the connector or as it com es ou t of th e p rob e. T h is can b e 

d iagnosed by w igglin g th e w ire or connectors gen tly. T h ere is norm ally a sm all 

amount of static generated w h en th e cab le is flexed. 

-	 R em ed y: A rrange to rep lace p rob e or get conn ectors fix ed . 

•	 H igh -p itched ton e 

- C au se: R adio interference from a m obile service, p olice station n earby, even anoth er 

D op p ler w orking n earb y. U su ally occurs near large open w indow s, rarely in the center 

of a b uildin g. 

-	 R em ed y: M ove to anoth er room . 

•	 H ow ling noise w h en the prob e w ith gel on it is h eld or laid on a tab le
 

- C au se: A coustic feedback through th e probe acting as a m icrophone
 

- R em ed y: N on e n eed ed .
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F ield S ite P ro ced u res	 3. E quipm ent 

3 .4 .  E C G :  M A C ®  1200 

3 .4.1 .  C onfiguring  the  M A C ®  1200  for  SH H S  data  fields 

T h e follow in g set of in structions for the setup of the M A C 1200 E C G m achines allow s 

n ecessary in form ation to be entered for th e S H H S Particip an t ID , S H H S alp h a-cod e, and the S H H S 

T ech nician ID n u m b er. T he w ord “S leep H eart H ealth Study” an d th e site ID n u m b er w ill b e set in 

th e d efau lt mem ory. T he follow ing setup recom m en d ations w ill prin t on e p ap er copy, 

au tom atically save the E C G in m em ory after printing th e p aper cop y, and w ill not delete the saved 

electrocard iogram s u n til th ey are either m anually d eleted or th e m ach ine run s ou t of m em ory. T h e 

com p u ter in terp retation of th e E C G fin d in gs is su p p ressed . Site-sp ecific tech n ician ID n u m b ers 

can b e set in the default mem ory and w ill appear as a p u ll dow n m en u for the technician to ch oose 

h is/h er ID n um ber. 

3 .4.1.1 .  In itia l  S etu p  o f  M A C ®  1 2 00 

•	 P ress  th e  O n /S tandby  b u tton  to  turn  m achine  O N 

•	  W ait  a  few  seconds.   T h e  self-test  screen  will  appear,  th en  a  copyrigh t  screen .   Finally  the 

1 2  lead -tracing  screen  w ill  appear 

3 .4.1.2 .  C o n fig uring  the  12  L ead-T racin g  M en u 

•	  P ress  th e  S etup  button .   T h e  Setup  m enu  w ill  ap p ear.   U sing  th e  arrow  keys,  m ove  1the 

cursor  dow n  to  “12  Lead ”  an d  p ress  return  (.).   

•	  U sin g  the  arrow  keys,  m ove  the  cursor  dow n  to  the  “D etailed  R esults”  line  and  highligh t 

“N o”.   P ress  retu rn  (.). 

•	  U sin g  the  arrow  keys,  m ove  the  cursor  dow n  to  the  “N o.  of  C opies”  line  and  typ e  in  1.  

P ress  return  (.) 

•	  M ove  th e  cu rsor  d ow n  to  the  “D elete  E C G  after  T ran sm .”  lin e  an d  h ighligh t  “N o”.   P ress 

retu rn  (.) 

•	  M ove  th e  cu rsor  d ow n  to  the  “A utosave  E C G ”  lin e  and  h ighlight  “yes”.   Press  retu rn  (.). 

•	  M ove  th e  cu rsor  d ow n  to  the  “O verride  fu n ction ”  an d  h ighligh t  “yes”.   Press  return  (.). 

•	  P ress  th e  S tart/Stop  key  to  retu rn  to  the  Setup  m enu. 

3 .4.1.3 .  S y stem  Setu p 

•	  In  th e  Setup  m en u ,  u sin g  the  arrow  keys,  m ove  the  cursor  dow n  to  “S ystem  Setup”  an d 

p ress  return  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “O rd er.   Physician”  line  an d  h ighlight  “no”  and  p ress  retu rn  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “R efer.   P h ysician”  line  and  h igh ligh t  “n o”  an d  p ress  retu rn  (.). 
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F ield S ite P ro ced u res	 3. E quipm ent 

3.4.1.3. System Setup 

•	 M ove th e cu rsor d ow n to “T ech n ician” line and highlight “no” and press retu rn (.). 

•	 M ove th e cu rsor d ow n to “In stitu tion N am e” lin e an d type in 

S LE E P H E A R T H EA LT H ST U D Y S IT E(your site num ber), and press retu rn (.). 

•	 M ove th e cu rsor d ow n to “Site# ” lin e an d typ e in th e n u m b er 7, and p ress return (.). 

•	 M ove th e cu rsor d ow n to “D ate” lin e and verify th at th e date is correct. 

•	 M ove th e cu rsor d ow n to “T im e” line and verify that the tim e is correct. 

•	 M ove th e cu rsor d ow n to the second “D ate” line and high ligh t “m m /d d /yyyy” and press 

retu rn (.). 

•	 M ove th e cu rsor d ow n to the second “T im e” line an d h igh ligh t “12” an d press return (.). 

•	 P ress Start/Stop key to retu rn to the Setup m enu. 

3 .4.1.4 .  P a tient  D a ta  S etu p 

•	  In  th e  Setup  m en u ,  u sin g  the  arrow  keys,  m ove  the  cursor  to  the  “P atien t  D ata  S etup”  line 

and  press  return  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “N ew  P atien t”  lin e  and  h igh ligh t  “yes”  an d  press  return  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “Pacem aker”  line  and  h igh ligh t  “n o”  an d  p ress  retu rn  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “G en d er”  lin e  and  h igh ligh t  “yes”  and  p ress  retu rn  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “H eigh t”  lin e  an d  highlight  “n o”  an d  p ress  return  (.) 

•	  M ove  th e  cu rsor  d ow n  to  “W eigh t”  line  and  h ighlight  “n o”  and  p ress  retu rn  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “R ace”  lin e  an d  h igh ligh t  “yes”  an d  p ress  return  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “Systolic  B P”  lin e  an d  highligh t  “no”  and  press  retu rn  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “D iastolic  B P”  line  and  highlight  “no”  an d  p ress  return  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “O rd er.   Physician”  line  an d  h ighlight  “no”  and  p ress  retu rn  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “R efer.   P h ysician”  line  and  h igh ligh t  “n o”  an d  p ress  retu rn  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “T ech n ician”  line  and  highlight  “yes”  an d  press  return  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “Ph one  N o.”  line  and  highlight  “no”  and  press  return  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “M ed ication”  line  an d  h igh light  “no”  and  press  return  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “C om m en ts”  line  an d  h ighlight  “no”  and  press  retu rn  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “ID  req u ired ”  lin e  an d  h igh light  “yes”  an d  p ress  retu rn  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “Secon d ary  ID ”  lin e  an d  highligh t  “no”  and  press  retu rn  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “Secon d ary  ID  required”  line  an d  h igh ligh t  “no”  and  press 

retu rn   (.). 

•	  M ove  th e  cu rsor  d ow n  into  th e  secon d  p age  of  op tion s  to  “E x tra  Q u estion s  –  P rom pt  1” 

and  type  in  A LP H A  an d  press  return  (.).   A n  addition al  lin e  should  com e  up  that  says: 

N u m b ers/letters  and  others.   H igh ligh t  “N um bers/letters”  and  p ress  return   (.). 

•	  P ress  th e  S tart/stop  key  to  retu rn  to  th e  Setup  m enu. 
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F ield S ite P ro ced u res	 3. E quipm ent 

3 .4 .1 .5 .  S etup  fo r  S H H S  T ech n icia n  ID  n u m b ers 

•	  In  th e  Setup  m en u ,  u sin g  the  arrow  keys,  m ove  the  cursor  dow n  to  th e  “System  Setu p ”  lin e 

and  press  return  (.). 

•	  M ove  th e  cu rsor  d ow n  to  “T ech n ician”  line  and  highlight  “others”  and  press  return  (.). 

P age  revision  2 0  A p r  01 

•	  T h e  “T echnician  M en u ”  ap p ears.   U sing  th e  arrow  keys,  m ove  the  cu rsor  until  it  is  u n d er 

th e  “Last  nam e”  colum n,  in  th e  # 1 0  row .   T ype  in  a  tech n ician  ID  num b er  for  you r  site 

(i.e.,  B 0 1).   Press  return  (.).   M ove  th e  cursor  under  the  “Last  n am e”  colum n,  in  th e  # 1 1 

row .   Type  in  another  tech nician  ID  num b er  for  your  site.   Press  return  (.).   C ontinue  to 

enter  tech n ician  ID  num bers  for  your  site  u ntil  all  are  entered. 

•	  P ress  Start/stop  to  retu rn  to  the  System  setup  m en u. 

•	  P ress  Start/stop  to  retu rn  to  the  Setup  m enu. 

•	  F rom  the  Setu p  menu,  p ress  S tart/stop  to  retu rn  to  th e  1 2  lead-tracing  screen. 

3 .4 .1 .6 .  C o n fig u rin g  th e  C om m u n ica tion  M enu 

•	  In  th e  Setup  m en u ,  u sin g  the  arow  keys,  m ove  th e  cu rsor  dow n  to  “C om m un ication ”  an d 

p ress  return  (.). 

•	  U sin g  the  arrow  keys,  m ove  the  cursor  dow n  to  the  “M odem ”  lin e  an d  highlight  “O ther”.  

P ress  return  (.). 

•	  T h e  M odem  m en u  ap p ears.   U sing  the  arrow  keys,  high ligh t  “M ultiT ech  19.3 2 ”.   Press 

retu rn   (.). 

•	  M ove  th e  cu rsor  d ow n  to  “Ph one  N o.”  and  type  in  1 2 12746744 7 .   Press  return  (.). 

•	  P ress  th e  S tart/Stop  key  to  retu rn  to  the  Setup  m enu.  
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F ield S ite P ro ced u res 

4. Home visit implementation and conduct 

4 .1 .  G enera l  im p lem enta tion  of  the  hom e  visit 

Listed  are  som e  features  that  w ill  assu re  a  su ccessful  visit: 

A ll  h om e  visits: 

•  S h ow  iden tification  on  arrival 

•  E x p lain  the  p u rpose  of  the  visit 

•  H elp  th e  p articipan t  feel  at  ease  an d  com fortab le 

•  E x p lain  all  procedures  before  and  as  you  do  th em 

•  B e  courteous  and  professional 

•  B e  sen sitive  to  participan t's  n eed s. 

•  B e  p atien t 

•  B e  in terested 

•  K eep  a  positive  attitud e 

•  A sk  participan t  w h at  location  would  be  b est  to  “set  u p ”  eq u ip m en t  (usually  kitchen) 

•  T h e  particip an t’s  comfort  alw ays  com es  before  stud y  needs 

•  B e  resp ectful  of  the  participant’s  hom e,  p ets,  an d  b elon gings 

•  M ake  su re  s/he  u n derstan d s  all  relevan t  asp ects  of  th e  p roced u res 

H om e  visits  w ith  PS G s:  

•  P rovid e  overview  of  the  Sleep  Study 

•  H ave  particip an t  dem onstrate  or  rep eat  critical  areas  (e.g.,  detaching  oxim eter  if  needed) 

•  P rovid e  particip ant  w ith  telephone  n u m b er  to  call  for  “help ” 

•  S ch ed u le  m ornin g  pick-u p  according  to  p articip an t's  n eed s 

•  A rrive  for  m orn ing  pick-u p  in  a  tim ely  fashion 

S afety  of  SH H S  staff: 

T h e  safety  of  SH H S  staff  conducting  hom e  visits  is  of  p rim ary  im portan ce.   A s  stated  in  Section 

1 .6 .,  in ap p rop riate,  strange,  rud e,  th reaten in g,  or  offensive  com m ents  m ade  by  p articipan ts  during  a 

recru itm ent/schedu lin g  call  are  grounds  for  refusin g  to  schedu le  a  participant  and  sh ould  be  noted  on 

th e  C F  form  (Section  B ,  Q u estion  3  and  Section  D .,  Q u estion  5). 

D u rin g  th e  h om e  visit,  if  a  staff  m em b er  feels  his/her  security  is  th reatened,  h e/sh e  should  end 

th e  h om e  visit  im m ediately.   G en eral  safety  rules  sh ould  be  observed  by  S H H S  staff  including:  (1 )  If 

one  tech n ician  arrives  at  a  particip an t’s  h om e  b efore  h is/  her  partn er,  h e/sh e  sh ould  not  ap p roach  and 

en ter  the  participan t’s  h om e  un til  th e  p artn er  arrives;  (2)  W hile  insid e  th e  p articipant’s  h om e, 

tech n icians  should  alw ays  b e  in  the  sam e  room ;  (3 )  Stud y  p erson n el  sh ou ld  ab ort  a  hom e  visit  if  at 

an y  tim e  a  p articipant  makes  inap p rop riate  com m en ts  or  attempts  inappropriate  physical  contact  of 

an y  kind  (touching  or  striking  w ith  the  hand  or  other  ob ject).   A ny  such  incidents  shou ld  b e  record ed 

on  an  In cid ent  R eport  F orm  (IR ).   T h e  com p leted  IR  form  should  be  sen t  b y  overn igh t  cou rier  to  the 
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F ield S ite P ro ced u res	 4. H om e visit im plem enta tio n a nd conduct 

4 .1 . G en era l im p lem entation of the h o m e v isit 

C oord in atin g  C enter  and  a  copy  sh ou ld  b e  filed  in  th e  p articipan t’s  folder.   C oordinatin g  C enter  staff 

w ill  d issem in ate  th e  IR  form  to  th e  O p eration s  S u b com m ittee  and  the  N H LB I. 

A dditionally,  the  IR  form  m ay  b e  u sed  to  report  an y  typ e  of  injury  sustained  b y  a  staff  m em b er  d u rin g 

th e  h om e  visit  (e.g.,  injury  from  fallin g  on  icy  steps,  d og  b ite). 

4 .2 . P rep a ration for H o m e V isit 

4 .2.1 . G enera l 

H om e V isits w ith and w ithout P S G : N ote th at preparation of the PSG monitor and PSG related 

d ata collection an d con sen t form s should be ready for a h om e visit w ith P S G even w hen the 

p articipant is a PSG - eligible p articip an t w h o h as refused th e secon d PSG . T he particip an t m ay 

ch an ge h is/h er m in d , an d technicians should be prepared to con d uct a PSG should this occur. S p ecial 

in stru ction s as to dress and sh ow erin g sh ou ld b e observed also, an d m ay be justified b y th e E C G 

p roced u re. T he PSG refu ser m ay be told th at if s/h e ch anges his/h er m in d p rior to the arrival of th e 

tech n icians, that sham pooing, and rem oval of n ail p olish or shaving, w h en in d icated, w ill facilitate 

th e P S G . 

4 .2.2 .  Scheduling  and  L o g istics 

•	  A p p roxim ately  2  w eeks  to  one  m onth  before  the  stu d y,  sch edule  a  visit  w ith  the 

p articip ant  and  p rovide  him /her  w ith  specific  in struction s  for  th e  h om e  visit  and  for  a 

sleep  study,  if  on e  is  to  be  conducted 

•	  O n e  to  tw o  d ays  b efore  the  visit,  confirm  th e  visit,  rem in d  p articipant  about  specific 

in struction s,  check  traveling  direction s 

•	  A scertain  usual  b edtim e 

•	  R em in d  h im /her  to  “pull”  all  his/her  m ed ication s  for  review  on  the  visit 

4 .2.3 .  P reparing  the  E q u ip m en t  and  D ata  C ollection  form s 

•	  C h eck  b atteries  in  eq u ip m en t.   C h arge  sleep  m on itor  battery  an d  ch an ge  any  oth er 

b atteries  as  in d icated . 

•	  W ith in  one  day  of  the  hom e  visit:
 

- C h eck  eq u ip men t  an d  su p p lies.
 

- In itialize  (p rep are)  th e  P C M C IA  flash  card  (m em ory  card)
 

•	  P rep are  P S G  eq uipm ent  for  hom e  visit  as  p er  instructions  in  Section  6.2 
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4 .2 .3 . P reparing the E q u ip m ent a nd D a ta C ollectio n fo rm s 

•	 B efore going to the hom e: 

- P rep are d ata collection form s w ith P articipan t ID s and A lpha C od es 

- F ill in form s for d ata item s to be fou n d in the p articipant’s stu d y records 

- U se d ata system calcu lator to d eterm in e w hich Physical M easurem ents are n ecessary 

accord in g to stud y w in d ow s for data collection 

4 .2.4 .  P reparing  the  P a rticipant   -   B efo re  g o ing  to  the  p a rticip a n t’s  hou se: 

•	  C all  the  participant. 

•	  D escrib e  the  person n el  w ho  w ill  be  goin g  on  the  visit,  and  describe  w hat  the  p roced u res 

w ill  con sist  of  (in cluding  approx im ate  tim es). 

•	  R em in d  th e  p articipant  to  h ave  sh ow ered  w ithin  th e  last  2 4  h ours,  and  to  have  sh am p ooed 

and  refrain ed  from  using  h air  sp rays,  gels,  m ou sse,  an d/or  oils  in  the  h air.  

•	  M en  should  be  asked  to  shave  before  the  visit.   (E x p lain  th at  th is  is  n ot  an  issue  of
 

cleanliness,  but  that  th e  sp ecial  p roced u res  req u ire  the  skin  to  be  as  free  from  oils  as
 

p ossib le.)
 

•	  A sk  the  participant  to  be  dressed  in  a  t-sh irt,  tan k  top ,  or  2-piece  bed  clothes.   E ncou rage 

th e  participant  to  avoid  w earin g  a  lon g  nightgow n,  nigh tsh irt,  or  other  one-piece  garm ent. 

•	  T ell  the  participant  to  make  2-3  hours  available  to  facilitate   an  u n ru sh ed  and
 

com plete  visit.
 

4 .3 .  A t  th e  H om e  V isit 

4 .3.1 .  A ll  H om e  V isits 

•	  E x p lain  the  p u rpose  of  the  study 

•	  O b tain  consent  (PSG  consent  form /N o  PSG  consent  form )  w ith  second  copy  to
 

p articip ant
 

•	  C on d u ct  the  H ealth  In terview  (H I) 

•	  If  not  com ing  back  in  m orning,  give  Q u ality  of  Life  q u estionnaire  (Q L)  - accord in g  to 

local  p rotocol 

•	  C on d u ct  the  M ed ications  Survey  (M D ) 

•	  R etrieve  Sleep  H abits  an d  Lifestyle  Q u estion naire  (SH )  or  ask  participan t  to  fill  one  out 

w h ile  recording  med ication s  (m ay  be  left  for  p ick  u p  in  m orning  if  PSG  to  be  done) 

•	  A n th rop om etry  (PM ):  w eight,  height,  n eck  circum feren ce 

•	  S eated  B P  (PM ) 

•	  A n kle-A rm  B P  (P M )  (in  bed,  on  sofa,  or  in  reclining  chair) 

•	  E C G  (P M )  (in  bed) 

•	  D ocum ent  an d  take  appropriate  action  regarding  any  m edical  alerts  or  ad verse  events 

•	  P rovid e  Study  In form ation /F eed b ack  C ard 

S H H S F ield S ite M anual/M anall_ 11.w pd S H H S M anual of P rocedures 

1 0 :3 1 am W E D 04 S E P 2002/klc	 H omeC h ap 4 



    

       

     

        

                 

              

                 

             

             

     

      

44 V olum e 4 S H H S F o llo w -up 2 

F ield S ite P ro ced u res	 4. H om e visit im plem enta tio n a nd conduct 

4 .3.2 .  H om e  V isits  w ith  P SG 

•	  A ttach  sensors  and  vest 

•	  C h eck  signal  q uality 

•	  C on firm  that  the  p articip an t  know s  how  to  m ake  any  needed  con n ection s/d isconnections 

and  m ove  ab out  w ith  th e  record in g  unit 

-  R eview  w ritten  materials  (containin g  th ese  in struction s) 

- W alk  around  the  participant’s  living  area 

- B e  su re  th at  h e/she  feels  com fortable  m oving  abou t  w ith  the  eq u ip m en t 

•	  A sk  if  the  particip an t  uses  an  electric  blanket.   E lectric  blan kets  should  n ot  b e  tu rn ed  on 

or  even  p lu gged  in  during  the  sleep  stud y 

•	  D iscu ss  any  p oten tial  problem s  w ith  an y  interested  fam ily  m em b ers  w h o  can  be  en listed 

to  h elp  w ith  an y  sen sor  ad ju stments  that  m ay  be  needed 

•	  R ecord  im p ed an ces,  calibration  in form ation ,  and  environ m en tal  conditions  on  Signal 

V erifications  (SV )  Form 

•	  E x p lain  how  to  disconnect  the  m onitor  and  schedule  a  tim e  for  equipm ent  pick  up 

•	  G ive  th e  p articip an t  the  M orn in g  S u rvey  (M S),  N igh t  M edications  (N M ),   and  Q uality  of 

Life  (Q L)  form s  to  b e  filled  ou t  on  the  follow in g  m orning 

•	  A scertain  the  participant's  p reference  for  rem oval  of  electrod es  and  sensors:  self-rem oval 

or  b y  a  stu d y  technician .   If  the  form er  is  ch osen,  be  sure  to  clearly  instruct  the  participant 

on  all  asp ects  of  sensor  rem oval.   S tress  th at  all  sensors  sh ould  held  b y  th eir  ends  and  not 

th eir  w ires.   A sk  the  particip an t  n ot  to  d iscard  anything,  b ut  to  pack  all  eq u ipm ent  and 

accessories  in  th e  carryin g  case 

•	  P rovid e  the  participant  w ith  th e  telep h on e  n u m b er  of  an  on-call  techn ician  w h o  cou ld 

answ er  an y  q u estion s  should  they  arise 

•	  C on firm  the  tim e  of  the  m orning  pick-u p 

•	  If  you  w ill  not  person ally  b e  p icking  up  eq u ip m ent  in  the  m ornin g,  provide  the 

p articip ant  w ith  th e  n am e(s)  and  descrip tion (s)  of  th e  person n el  assigned  to  this  task 

•	  C lean  u p ,  leavin g  the  area  as  neat  as  it  w as  before  your  visit.  T ake  any  rub b ish  w ith  you . 

T ip :   If  a  m a le  p a rticip ant  reports  the  need  to  m ake  freq u ent  trips  to   th e  b a th ro o m ,  consid er 

p ro vid ing  a  hand  held  u rina l  for  bedside  use. 

4 .3.3 . C om m on Q uestions and A ppropriate R esponse 

1 .	 W h at if you find that I h ave sleep apnea? 

T h e results of you r sleep stu d y w ill b e kn own w ithin several w eeks of the sleep stu dy. In 

w riting, you w ill be inform ed of the num ber of b reathing p au ses th at w ere observed d u rin g 

you r sleep. If a very high nu m b er of pauses are ob served, w e w ill contact you soon er an d 

you can d iscu ss th e findings w ith your ph ysician. C h oice of p roceed in g w ith addition al 

testin g or therap y are decision s th at should b e m ade by you an d you r d octor. 
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2 . W ill  I  get  electrocuted? 

N O !   T he  unit  is  com p letely  battery  op erated,  u sing  low  voltage. 

3 . C an  I  go  to  the  bathroom  an d  m ove  around? 

Y E S !   Y ou  can  use  the  carrying  pouch  to  carry  the  m onitor.   Ju st  be  carefu l  th at  all  w ires 

an d  cab les  are  draped  aw ay  from  you r  feet  so  you  d o  not  trip.   Y ou  d o  n ot  need  to  turn  on 

an d  off  an y  switches  w hen  you  are  w alking  around. 

4 . A re  you  qualified  to  diagn ose  m e? 

N O ,  I  am  a         (fill  in  title)        .   I  am  train ed  to  collect  good  quality  data,  but  not  to 

d iagn ose  m ed ical  conditions  -- diagnosis  sh ou ld  b e  d on e  b y  a  n u rse  or  d octor  w h o  does  a 

p h ysical  exam  an d  review s  your  history  and  fin d in gs  from  stu d ies. 

5 . W h at  are  the  sym ptom s  of  sleep  ap n ea? 

T h e  most  com m on  sym ptom s  are  loud  d isru p tive  snoring  an d  d aytim e  sleep in ess.   H ow ever, 

n ot  everyone  with  these  sym ptom s  has  sleep  apnea.   A lso,  som e  peop le  w ith  these  sym ptom s 

d o  not  h ave  sleep  apnea. 

6 . I  d on ’t  snore  (I’m  not  tired)  -- w hy  should  I  b oth er? 

Y ou r  p articipation  w ill  result  in  inform ation  th at  w ill  allow  th e  S H H S  in vestigators  to 

u n d erstan d  m ore  ab ou t  th e  causes  of  heart  and  oth er  diseases.   In form ation  from  people 

w ithout  symptom s  is  just  as  im p ortant  as  inform ation  collected  on  individ u als  w ith  these 

symptom s.   B esides,  frequent  participation  in  these  studies  b y  p eop le  w ith ou t  such 

symptom s  results  in  inform ation  th at  proves  to  be  interesting  or  valu able  to  th em  (or  usefu l 

to  th eir  doctor  in  the  care  of  such  p eople). 

7  . I  h ave  insom n ia  (or  I  can’t  sleep)  -- w ill  this  h elp ?   -- or  this  w on ’t  h elp. 

M any  people  underestim ate  h ow  m u ch  sleep  th ey  actu ally  get,  and  th is  study  m ay  h elp 

id en tify  if  th at  is  the  case.   It  is  likely  that  you  w ill  sleep  en ou gh  to  enable  us  to  collect 

en ou gh  useful  inform ation  for  SH H S  an d  possib ly  reveal  prob lem s  that  m ay  help  explain 

p roblem s  w ith  your  sleep. 

8 . W on ’t  I  lose  the  w ires  if  I  tw ist  and  turn? 

W e  h ave  secu red  the  wires  w ith  sp ecial  tap e  an d  p aste  that  w ill  m ake  it  unlikely  that  th ey 

w ill  be  lost.   P lease  try  not  to  w orry  about  th is  -- sleep  in  you r  u su al  fash ion.   If  som eth in g 

d oes  fall  off,  just  gath er  the  w ire  so  it  does  n ot  pull  (dem onstrate).   (A irflow  and  oxim etry  is 

th e  ex cep tion  -- show  h ow  to  rep lace.) 
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4 .3 .3 C om m on Q uestions an d A p p ro p ria te R esp o n se 

9 .	 W h at  about  taking  m y  m edicines? 

 T ake  everything  as  usual.   Y ou  can  use  a  straw  (or  take  off  airflow  sen sor)  w h ile
 

sw allow ing.
 

1 0 .	 W ill  my  sp ou se  b e  ab le  to  sleep  n ex t  to  m e? 

 S u re!   T he  m achine  does  not  m ake  any  noise  and  should  not  interfere  w ith  his/h er  sleep.   It 

w ill  only  record  you r  b rain  w aves  and  b reath in g  pattern s. 

1 1 .	 W ill  the  paste  affect  m y  hair  color? 

N o.   T h e  paste  is  w ater  soluble. 

4 .4 .  M o rning  follo w in g  th e  H o m e  V isit: 

4 .4.1 .  If  P SG  con d u cted: 

A t  the  H om e: 

•	  R etrieve  m onitor 

•	  In q u ire  ab out  any  p rob lem s  or  questions  that  m ight  have  arisen .   If  the  participant
 

expresses  concern  th at  a  sensor  fell  off,  reassure  him /her  that  there  is  still  a  good
 

likelih ood  that  the  stu d y  w ill  b e  in terp retable.
 

•	  T o  rem ove  electrod es,  u se  a  w et  gau ze  p ad  and  soap,  lightly  rubbing  until  th e  electrod e  is 

released .   W ork  quickly.   D o  not  use  the  particip an t’s  tim e  to  d iscon n ect  electrodes  or 

sen sors  from  w ires  or  cab les  –  th at  is  b etter  don e  in  th e  clin ic. 

•	  C h eck  to  see  that  all  eq u ip m en t  and  accessories  (the  M ain  U n it,  vest  w ith  h ead b ox , 

cables,  and  sensors)  are  all  present  and  packed 

•	  C h eck  th at  all  p ap erw ork  has  been  com pleted .   R etrieve,  an d  assist  w ith  an y  p rob lem s  in 

fillin g  out  self-adm inistered  form s  (M S ,  N M ,  an d  Q L  form s  - and  SH  form ,  if  not  already 

retrieved  the  previous  even in g). 

•	  P rovid e  the  participant  w ith  a  letter  that  will  detail  w hen  results  sh ou ld  b e  sent  ou t 

•	  C lean  u p 

•	  T h an k  the  participant  for  h is/h er  tim e  an d  participation 

•	  In d icate  to  p articipant  that  the  study  coord in ator  w ill  m ake  a  follow  up  teleph on e  call 

in quiring  about  th e  visit,  or  else  leave  a  feedback  p ostcard 

A t  the  Field  Site: 

•	  D ow n load  study  from  PC M C IA  card  to  hard  d rive  using  C om p u m edics  Portable
 

M an ager
 

•	  V iew  the  study  usin g  C om p u m ed ics  R ep lay  P rogram 

•	  C om p lete  Sleep  Stud y  E valu ation  F orm  (S E ) 
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4 .4.1. If P SG conducted 

•	  C op y  from  h ard  drive  an d  Zip  cartridge  A  for  R C  Zip  cartrid ge  B  to  be  kept  as  backup 

at  site 

•	  P h otocop y  the  SE  an d  SV  form s  for  transm ission  to  th e  Sleep  R eading  C enter 

•	  P rep are  th e  PS G  eq u ip ment  and  su p plies  for  the  nex t  stu d y
 

- C lean  an d  disinfect  reu sab le  su rface  electrodes  (gold  disks)
 

- R ep lace  disposable  sensors
 

- R ech arge  b attery
 

F o r  a ll  h o m e  visits,  regardless  o f  w hether  or  n o t  P SG  conducted: 

A t  the  Field  Site: 

•	  T ran smit  E C G  data  to  E C G  R eadin g  C enter,  and  fill  ou t  E T  form  (if  E C G  conducted 

d u rin g  h ome  visit) 

•	  F orw ard  h ard  cop y  of  E C G  an d  E P  form  for  Local  Physician ’s  R eview er  (if  E C G
 

conducted  durin g  h om e  visit)
 

•	  P rep are  n on -P S G  equipm en t  an d  su p p lies  for  next  visit 

•	  K ey  d ata  (questionnaires;  form s) 

•	  F ile  paper  form s 

4 .5 .  A ctiv ities  at  a  later  d a te,  fo llo w in g  the  hom e  visit: 

W ith in  4  days: 

•	 E n ter  E C G  R esults  in to  data  system  (E C ),  and  take  appropriate  action  on  E C G
 

alerts/ab n orm alities  according  to  Field  Site  local  p rotocol
 

•	  C om p lete  A lerts  &  A dverse  E ven ts  A ction  (A A )  form  for  actions  th at  do  n ot  occu r
 

im med iately  follow in g  the  hom e  visit,  and  send  referral  letters  w hen  indicated
 

•	  S en d  on e  Zip  d isk  copy  of  th e  P S G  stu d y  to  th e  S leep  R ead in g  C enter  in  C levelan d ,  w ith 

p aper  cop ies  of  the  SV  an d  SE  form s  for  that  study 

If  and  w hen  early  PSG  rep ort  w ith  Sleep  A lert  is  received  from  Sleep  R eading  C enter 

•	  C om p lete  and  key  S leep  S tu d y  Status  form  (S S ),  and  take  ap propriate  action  of  S leep
 

A lert(s)
 

W ith in  2  m onths: 

•	  IF  E C G  d on e  w ith in  2  m onths  after  hom e  visit:
 

- R evise  Physical  M easurem ents  (PM )  form
 

- K ey  E C G  part  of  PM  form
 

- C om p lete  and  key  E C G  related  form s
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4 .5 . A ctivities a t a later date, fo llo w ing the h o m e v isit 

W ith in  1 0-12  w eeks 

•	  C om p lete  and  key  S leep  S tu d y  Status  form  (S S ) 

•	  P repare  and  send  a  p articip an t  feedback  letter,  an d  if  req u ested  by  participan t,  sen d  a  stu d y 

rep ort  to  participant’s  p h ysician 
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5. Home Visit Procedures: non-PSG 

5 .1 . G enera l 

S tep -b y-step instruction s for each procedure is d escribed in this chapter. T h ese in struction s 

sh ou ld b e adh ered to rigorously. 

5 .2 . W eig ht M easu rem en t 

5 .2.1 . B a ckg ro u n d a nd P urpo se 

O b esity  is  th e  strongest  know n  risk  factor  for  obstru ctive  sleep  ap n ea  (O S A ).   In  clin ic  sam ples, 

ap p rox im ately  tw o-th ird s  of  p atien ts  w ith  O S A  have  a  B M I  >  28  kg/m 2     1 .   In  m ore  general  sam ples, 

obesity  in creases  the  risk  of  O SA  8-1 0  fold 2.   O besity  is  also  a  strong  risk  factor  for  h yp ertension.   In 

fact,  m uch  of  th e  con troversy  con cern in g  a  p otential  causal  relation ship  betw een  O SA  an d 

h yp ertension  relates  to  con cern s  about  confoundin g  w ith  ob esity.   Thus,  m easurem ent  of  w eigh t  an d 

d eterm ination  of  body  m ass  in d ex  (B M I)  w ill  b e  im portant  for  providing  d ata  on  a  key  con fou n d er  in 

th e  relationship  betw een  cardiovascular  disease  (C V D )  and  O S A . 

5 .2.2 . M eth o d s 

•	 R ecord  w eigh t  m easurem en t  on  th e  “P h ysical  M easu rem ents”  form  (P M ).   In  the  hom e, 

p lace  the  scale  on  a  h ard  floor  surface  rather  than  on  a  carpet.   If  a  hard  surface  is  not 

available,  use  th e  p lex iglass  sheet  u n d er  th e  scale. 

•	  T h e  particip an t  shou ld  be  w earing  lightw eigh t  sleeping  attire.   R em ove  shoes,  slippers, 

rob e,  or  oth er  heavy  clothing  prior  to  the  w eighing.   (If  in  street  clothing,  rem ove  belt  and 

items  from  pockets.) 

•	  W eigh  th e  participan t  b efore  an y  of  th e  sleep  or  blood  pressu re  eq u ipm ent  has  been 

connected  to  h im /h er. 

•	  T IP S  for  w orkin g  w ith  eld erly  participants:
 

- D o  not  m ove  quickly
 

- B e  righ t  th ere  in  case  p articip an t  slips  off  of  scale
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5 .2 . W eight M easurem ent 

5 .2.2 M ethods 

IF  U S IN G  T H E  S E C A  d igital  scale: 

T o  w eigh  the  particip ant: 

•	  S elect  kgs  m easurem ent  usin g  the  sw itch  on  th e  d isplay.   Sw itch  on  th e  scale  b y  p ressing 

th e  O N  button.   T he  num b er  888.8  w ill  appear  on  the  digital  d isp lay. 

•	  T h e  particip an t  m ay  step  onto  the  scale  as  soon  as  th e  num ber  0 .0  ap pears  on  the  display. 

•	  W ait  about  fou r  seconds  for  the  num b ers  to  stabilize.   R ecord  the  w eigh t  view ed  on  th e 

d igital  display  onto  the  “P h ysical  M easurem ents”  (PM )  form .   T he  SE C A  scale  is 

accurate  to  0 .5  kilogram s  over  th e  en tire  w eigh ing  range.   [If  tw o  valu es  are  d isplayed 

altern ately  in  the  0 .5  kilogram  ran ge,  then  th e  exact  w eight  is  between  these  values.  

R ou n d  to  th e  n earest  w h ole  n u m b er.   For  exam p le,  if  the  scale  alternatively  sh ows  143.5 

and  1 4 4 .0  round  up  to  144.0.]   If  it  sh ow s  14 4 .0  an d  1 4 4 .5  altern ately,  round  up  to  144.5. 

T h e  scale  sw itch es  off  au tom atically  after  3 0  seconds. 

P rob lem s: 

•	  If  no  w eight  disp lay  ap p ears  u n d er  the  load :   R emove  the  p erson  from  th e  scale,  press  the 

O N  button,  an d  wait  for  th e  display  to  read  0 .0 . 

•	  If  ---- ap p ears  in  the  display:  Press  the  O N  b u tton  an d  w ait  for  th e  display  to  read  0.0. 

•	  If  E R R  appears  on  the  display:   R em ove  th e  p erson  from  th e  scale,  press  th e  O N  b u tton , 

and  w ait  for  th e  d isp lay  to  read  0.0. 

•  If  B A T  appears  on  the  display:  C hange  the  b attery. 

IF  U S IN G  th e  T anita  digital  scale: 

T o  u se  th e  A C  adapter  in  th e  T an ita,  in sert  th e  jack  in to  th e  jack  h old er  on  th e  left  sid e  of  th e 

d isp lay  box.   Plug  the  A C  adapter  into  an  A C  w all  outlet. 

T o  w eigh  the  particip ant: 

•	  S elect  kgs  m easurem ent  usin g  the  sw itch  on  th e  d isplay  box .   S w itch  on  the  scale  b y 

p ressin g  th e  O N  b u tton .   T h e  nu m ber  8.8.8.8.8  w ill  flash  on  the  d igital  display. 

•	  T h e  particip an t  m ay  step  onto  the  scale  as  soon  as  th e  num ber  0 .0  ap pears  on  the  display. 
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F ield S ite P ro ced u res	 5. H o m e V isit P rocedures 

5 .2 .	 W eight M easurem ent 

5 .2.2 M ethods 

•	 W ait  about  fou r  seconds  for  the  num b ers  to  stabilize.   T he  arrow  w ill  point  to  th e  “w eigh t 

lock”  on  the  display  b ox.   R ecord  the  w eight  onto  the  “P h ysical  M easu rem en ts”  (P M ) 

form .   T hen  tu rn  off  th e  scale  by  pressing  “O F F ”.   W h en  usin g  batteries,  th e  scale 

sw itches  off  autom atically  on ly  after  2 0  m inutes,  w h ich  m ay  significan tly  d rain  th e 

b atteries. 

P rob lem s: 

•	 If  nothing  is  displayed  w h en  the  O N /ZE R O  sw itch  is  p ressed :  ch eck  the  A C  adaptor 

connection  at  th e  d isp lay  b ox  an d  at  the  outlet.   If  b atteries  are  sued ,  th ey  m ay  be  w eak 

and  should  b e  replaced.  

•	 If  no  w eight  is  disp layed  under  th e  load:   R em ove  th e  person  from  th e  scale,  and  check 

th e  connection  of  the  connector  b etw een  th e  scale  an d  th e  display  b ox . 

•	  If  the  m easu rem en t  is  not  accu rate:  ch eck  th at  all  legs  of  th e  scale  are  stead y.   A ccurate 

m easu remen t  m ay  not  b e  p ossible  if  there  is  ex cessive  vib ration  in  the  area. 

5 .2.3 . R eferences 

1 )	  G uillem inault  C ,  D em ent  W C .   S leep  ap n ea  syndrom es  and  related  disord ers.   W illiam s  R L, 

K atacan  I,  ed s.   S leep  D isorders:   D iagnosis  and  T reatm en t.   N ew  Y ork:  W iley;  197 8 . 

2 )	  R edline  S,  K u m p  K ,  T ishler  PV ,  B row ner  I,  Ferrette  V .   G ender  differen ces  in  sleep
 

d isord ered  breathing  in  a  com m unity-based  sam ple.   A m  J  R esp ir  C rit  C are  M ed  1994;
 

1 49:722 -726 . 

5 .3 . H eight  M ea surem en t 

5 .3.1 . B a ckg ro u n d  a nd  P urpo se 

A ccu rate  height  m easu rem en t  is  important  for  determ ination  of  the  b od y  m ass  in d ex  (B M I). 

5 .3.2 . M eth o d s 

•	  R ecord  th e  h eight  m easu rem en t  on  th e  “P h ysical  M easu rem en ts”  form  (PM ).   In d icate 

w h eth er  measu rem en t  w as  obtained  th e  night  of  th e  h om e  visit  or  at  th e  clin ic.   If  m easu red 

at  th e  clin ic,  in dicate  d ate  of  m easurem en t. 
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F ield S ite P ro ced u res	 5. H o m e V isit P rocedures 

•	 In sofar as p ossib le, u se a hard, flat floor, w hich is even and w ithout carp et. M easurem ent 

m ay be inside a d oorw ay, again st a closed door, or in a h allw ay. U se an area that does n ot 

h ave a baseboard, threshold, or other p rotru sion. 

•	 E x p lain the p roced u re to th e p articip an t. A sk him/her to rem ove shoes or slippers. A sk 

h im /h er to stand w ith feet flat on th e floor, heels together, w ith heels, hip s, shou lders and 

h ead directly again st the w all. 

•	 A sk th e particip ant to tilt th e h ead forw ard, so you can place a p iece of adhesive tap e 

vertically on th e w all in the area w here the h eight w ill b e m easured. P lace the tape loosely, 

w ith on e end folded over so that it w ill b e easy to rem ove w ith out dam agin g th e w all. N ow 

ask th e p articip an t to look straigh t ah ead with the head against the w all. 

•	 R est the w ood en base of th e H an d istat set square again st the w all ab ove th e p articipan t’s 

h ead w ith the right an gle tow ard th e floor. Slid e it dow n slow ly until it tou ches th e top of 

th e p articipant’s scalp , carefu lly centered w ith th eir nose. M ake sure one w ooden ed ge is 

flat an d h eld stead ily against the w all. M ark th e tap e exactly w here the corn er of the right 

an gle touches the tape. B e su re to m ark the tap e from u n d erneath th e set square w ith th e 

p en cil an gled u p w ard. 

•	 R em ove th e square an d ask th e p articipan t to step aw ay from th e w all. O pen th e m etal 

m easu rin g tape an d m ake su re it is straight. Secure it against th e w all b y p ressin g it w ith 

you r foot at th e “0 ” en d , or by tapin g it. K eep ing the tape flat against th e wall an d vertical, 

read th e m easu rem en t closest to th e m ark on th e tape an d record to the n earest 0.1 cm . If 

n ecessary, stand on the folding stool to be at eye level w ith the m ark. It m ay be necessary to 

solicit assistance from the second tech n ician or the participant if you u se a stool. 

•	 R ecord th e h eight m easu rem en t on th e “P h ysical M easu rem en ts” form (PM ). A fter the 

resu lt h as b een record ed , use the M etric C onversion C h art (b elow ) to con vert the height to 

feet an d in ch es for the particip an t. 

•	 R em ove th e tape carefully from the wall. D iscard the tap e into th e p ap er b ag. 
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          C on version of H eight in cm s to height in feet an d in ch es. 

C entim eters In ch es   F eet + Inches  Fran kfort P lan e 

122 48    4 ft 0 in 

124.5 49    4 ft 1 in 

127 50    4 ft 2 in 

129.5 51    4 ft 3 in 

132 52    4 ft 4 in 

134.5 53    4 ft 5 in 

137 54    4 ft 6 in 

139.5 55    4 ft 7 in 

142 56    4 ft 8 in 

145 57    4 ft 9 in 

147.5 58    4 ft 10 in 

150 59    4 ft 11 in 

152.5 60    5 ft 0 in 

155 61    5 ft 1 in 

157.5 62    5 ft 2 in 

160 63    5 ft 3 in 

162.5 64    5 ft 4 in 

165 65    5 ft 5 in 

167.5 66    5 ft 6 in 

170 67    5 ft 7 in 

172.5 68    5 ft 8 in 

175 69    5 ft 9 in 

178 70    5 ft 10 in 

180.5 71    5 ft 11 in 

183 72    6 ft 0 in 

185.5 73    6 ft 1 in 

188 74    6 ft 2 in 

190.5 75    6 ft 3 in 

193 76    6 ft 4 in 

195.5 77    6 ft 5 in 

198 78    6 ft 6 in 

200.5 79    6 ft 7 in 

203 80    6 ft 8 in 

205.5 81    6 ft 9 in 

          1 In ch = 2 .5 4 cm ; 1 cm = 0 .3 9 in. 
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5 .3 . H eight M easurem ent 

5 .3.2. M ethods 

S H H S F ield S ite M anual/M anall_ 11.w pd S H H S M anual of P rocedures 

1 0 :3 1 am W E D 04 S E P 2002/klc H omevisC h ap 5 



  

    

     

 

   

     

      

54 V olum e 4 S H H S F o llo w -up 2 

F ield S ite P ro ced u res	 5. H o m e V isit P rocedures 

5 .4 . N eck C ircum ference 

5 .4.1 . B ackground and P u rpose 

R ecen t  d ata  suggest  n eck  circum feren ce,  as  a  m easure  of  central  obesity,  is  better  correlated  w ith 

obstructive  sleep  ap n ea  (O S A )  th an  is  B M I 1	 .   In  particu lar,  am ong  subjects  w ith  a  B M I  <  28  kg/m 2,  an 

in creased  neck  size  m ay  id entify  th ose  w ith  O SA 2.   Increased  neck  size,  as  a  m arker  for  u pper  airw ay 

com p rom ise,  m ay  be  a  direct  risk  factor  for  O S A .   In creased  neck  size  m ay  also  be  a  m arker  for 

altered  lip id /glu cose  m etabolism  an d  an  indicator  for  hyperlipid em ia,  and  thus  be  anoth er  confounder 

in  th e  relationship  between  O SA  an d  C V D . 

5 .4.2 .  D efin itions 

•	 F rankfort  H orizon tal  P lan e  - h ead  p arallel  to  the  floor  lookin g  straigh t  ah ead  (see  figure 

ab ove). 

•	  Laryn geal  p rom inen ce  - also  kn own  as  the  A d am s  apple,  located  in  th e  th roat. 

5 .4.3 .  M ethods 

T h e  m ethod  described  by  C allaw ay  et  al  in  Lohm an,  R oche,  and  M artorell3  w ill  be  u sed  to 

m easu re  th e  circum ference  of  the  n eck. 

•	  R ecord  m easurem en t  on  th e  “P h ysical  M easu rem en ts”  (P M )  form 

•	  P erform  and  record  this  m easu rem en t  in  triplicate 

•	  P articip ant  sits  upright  w ith  th e  h ead  in  th e  F ran kfort  H orizon tal  P lane 

•	  U se  a  cloth  tape  or  the  p lastic  circum feren ce  m easu ring  tape  from  Persp ective  E nterp rises, 

In c. 

•	  A n  in elastic  tape  is  ap p lied  arou nd  the  neck  ju st  below  th e  laryngeal  prom inence 

-	 IF  u sing  circum feren ce  m easuring  tape,  note  th at  th e  first  1  inch  of  th e  tape  is  not 

m arked ,  and  th is  device  can  not  be  used  in  the  sam e  w ay  as  a  cloth  tap e.   There  is  a 

d em arcation  as  to  w here  the  reading  m ust  be  taken.   T he  sm all  end  of  th e  tap e  should  be 

th readed  through  th e  guid e  h oles  at  the  larger  en d  of  the  tape,  and  the  reading  taken 

accord in g  to  the  line  m arked  for  reading  the  m easurem en t. 

•	  M easurem en t  is  m ade  perpendicular  to  the  lon g  axis  of  th e  neck  (w hich  is  not  necessarily  in 

th e  h orizontal  plane) 

•	  T ap e  shou ld  be  p laced  in  su ch  a  w ay  as  to  m in im ize  the  m easurem ent 

•	  P ressure  on  the  tape  should  b e  th e  m inim u m  req u ired  to  maintain  skin  con tact 

•	  M easurem en t  sh ou ld  be  com p leted  in  less  than  5  seconds,  to  avoid  p articip an t  discom fort 

•	  C ircum ference  of  the  n eck  is  m easured  to  th e  n earest  ½  cm ,  rounded  up  (m easu rem en t 

alw ays  en d s  w ith  .0  or  .5) 
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F ield S ite P ro ced u res 5. H o m e V isit P rocedures 

5 .4 . N eck C ircum ference 

5 .4.4 .  R eferences 

1 . S trad lin g  JR ,  C rosby  JH .   P red ictors  and  prevalence  of  obstru ctive  sleep  ap n ea  an d  sn orin g  in 

1 001  m iddle-aged  m en.   T h orax  1991;  46:85-90. 

2 .  C arlson  JT ,  H ed n er  JA ,  E jnell  H ,  Peterson  LE .   H igh  prevalence  of  hyp ertension  in  sleep 

apnea  patien ts  ind ependently  of  ob esity.   A m  J  R esp ir  C rit  C are  M ed  1994;  150:72-7 7 . 

3 .  C allaw ay  C W ,  C hum lea  W C ,  B ouch ard  C  et  al.   C ircum feren ces.   In  Loh man  T G ,  R oche  A F, 

M artorell  R ,  ed s,  A nthropom etric  S tandard ization  R eference  M anual,  H um an  K in etics  B ooks, 

C h am p aign,  IL,  1 9 8 8 ,  pp  41 -4 2 . 

5 .5 . S ea ted  B lood  P ressure1 -6 

5 .5.1 . B ackground and P u rpose 

T h e level of b lood pressure (B P) is subject to b iologic an d ob server variations, the latter b ein g 

d u e to errors in m easurem ent. The p u rp ose of a sp ecific protocol for the m easurement of B P an d a 

strin gen t certification procedure for technicians w ho m easu re B P in SH H S is to m in im ize error in 

m easu rem en t. T hree B P read ings w ill be taken. T h e official S H H S B P w ill be calculated as th e 

average of the second and third readings. 

5 .5.2 . M eth o d s 

B lood p ressu re m easu remen ts are taken using a con ven tion al m ercury sphygm om an om eter. T he 

d esign an d op eration of this in stru m en t are b ased upon th e com b in ed prin ciples of compression of the 

b rach ial artery u n d er an elastic, inflatable cu ff, and d irect registration of p ressu re levels by a m ercu ry 

m an om eter. T h e ob server in flates the cuff, listen s for th e first (systolic) and the last (diastolic) 

K orotkoff sou n d s, read s th e m ercu ry level in th e colu m n , d eflates th e cu ff, and records the read in gs 

on th e “P hysical M easu rem ents” (PM ) form . 

B lood p ressu re is usually m easured on th e right arm . E xcep tion s are th ose w h o have been takin g 

sh ots, h ad a m astectom y, or have som e other con d ition th at p recludes u sin g th e right sid e. In d icate on 

th e P M form if the b lood p ressu re w as m easu red on the left arm in stead of the right (an d th e reason). 

If th e p articip an t had been engaging in an activity that could affect h is/her blood pressu re (e.g., 

sm oking, d rinking coffee), record th is in the C om m en t field at th e end of the form . 
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5 .5 . Sea ted B lood P ressu re 

5 .5 .2 .1 .  A rm  M ea surem ent  to  D eterm ine  C u ff  Size 

P rop er  cuff  size  m ust  be  u sed  to  avoid  un d er- or   over-estim ation  of  the  correct  b lood  pressure.  

C u ff  size  is  th e  size  of  the  cuff’s  blad d er,  n ot  th e  cloth.   A  copy  of  the  chart  b elow  should  b e  attach ed 

to  th e  sp h ygm om an ometer  for  easy  reference. 

•	  A sk  th e  particip ant  to  bare  the  upper  arm ,  using  the  right  arm ,  except  as  discussed  above 

•	 In struct  the  particip an t  to  stand  hold in g   th e  forearm  horizon tal  to  the  floor  (across  fron t  of 

b ody) 

•	 M easure  arm  len gth  from  the  acrom ion  (bony  extrem ity  of  the  sh oulder  gird le)  to  th e 

olecran on  (tip  of  th e  elb ow ),  u sin g  a  m etric  tape 

•	 M ark  th e  midpoin t  on  th e  d orsal  surface  of  th e  arm  w ith  the  eye  liner  p en cil  or  green  felt 

tip  m arker 

•	  A sk  th e  particip ant  to  relax  the  arm  along  th e  sid e  of  th e  body 

•	  D raw  th e  tap e  sn u gly  around  the  arm  at  the  m id point  m ark.   N O TE :  K eep  th e  tap e
 

h orizon tal.   T he  tap e  sh ou ld  n ot  indent  th e  skin.
 

•	  U se  the  criteria  below  for  d eterm in in g  cu ff  size.   R ou n d  up  to  nearest  cm .   (D o  not  use 

th e  m arkin gs  on  the  b lood  pressure  cuff  for  referen ce,  as  th ese  d o  n ot  m atch  th e  protocol 

given  b elow .) 

•	  R ecord  th e  cu ff  size  used  on  th e  “P hysical  M easurem ents”  (PM )  form . 

A rm  C ircum feren ce  in  cm         C uff  B ladder  Size  in  cm * C u ff  Label 

1 6 .0   to   22.5	    9.0  Pediatric 

2 2 .6   to   30.0	 12.0  R egular  (adult) 

3 0 .1   to   37.5	 15.0  Large  arm 

3 7 .6   to   43.7	 17.5  T h igh 

*B ladder  w id th s  sh own  are  at  least  4 0 %  of  th e  largest  corresp on d ing  arm  circum feren ces. 

5 .5 .2 .2 .  A p p lica tio n  o f  B lo od  P ressure  C uff 

•	  P lace  appropriate  size  cu ff  around  th e  u p p er  right  arm  so  th at:
 

- M id p oin t  of  th e  length  of  the  bladder  lies  over  the  brachial  artery
 

- M id -h eigh t  of  the  cu ff  is  at  h eart  level
 

•	  P lace  low er  ed ge  of  the  cuff,  w ith  its  tu b in g  con n ections,  about  1  inch  above  th e  natural 

crease  across  the  inner  aspect  of  the  elbow . 

•	  W rap  cuff  sn u gly  about  th e  arm ,  w ith  th e  p alm  of  the  particip an t’s  h and  turned  upw ard 

- D o  not  w rap  cuff  too  tightly  around  the  arm 

- O b server  should  be  able  to  insert  the  first  join t  of  tw o  fin gers  u nder  the  cuff 

- C u ff  should  be  snug  but  not  tight 
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F ield S ite P ro ced u res	 5. H o m e V isit P rocedures 

5 .5 . Sea ted B lood P ressu re 

5.5.2.2. A pp lica tio n of B loo d P ressure C uff 

•	 S ecure the w rap p ed cu ff firm ly by ap p lying pressure to the locking fabric fastener over th e 

area w h ere it is ap p lied to th e cuff 

5 .5 .2 .3 . R est P erio d 

T h e p articip an t sh ould be allow ed to rest for a full five m in utes prior to m easuring h is/h er b lood 

p ressu re. In stru ct the participant on correct postu re, w ith his/h er b ack su p p orted, both feet flat on the 

floor an d arm resting on th e table. T h e p articipant sh ould also be instru cted n ot to talk or read or 

ad ju st cloth in g u n til after the B P measurem ents are com p leted . The area sh ould be free of excessive 

n oise. P ets should be out of th e area T he tech n ician should n ot leave the room . 

5 .5 .2 .4 .  D eterm in in g  th e  M a xim al  In fla tion  L ev el  (M IL ) 

T h e  m axim al  inflation  level  is  the  pressure  to  w hich  th e  cuff  is  to  b e  inflated  for  the  systolic 

b lood  p ressure  m easurem ent.   T his  assu res  that  the  cu ff  p ressure  at  th e  start  of  the  reading  exceed s  th e 

systolic  blood  pressu re  an d  thus  allow s  th e  first  K orotkoff  sound  to  be  h eard.   T he 

sp h ygm om anom eter  sh ould  be  at  the  eye  level  of  th e  tech n ician. 

T h e  p rocedure  for  determ ining  M ax im al  In flation  Level  are  as  follow s: 

•	  A ttach  the  cuff  tu bing  to  the  m ercury  sp h ygm om anom eter. 

•	  P alpate  the  radial  pulse. 

•	  In flate  the  cuff  rapidly  to  70  m m  H g,  and  then  inflate  by  10  m m  H g  increm en ts  until 

th e  rad ial  pulse  is  n o  longer  felt.   T h is  is  the  palpated  systolic  B P. 

•	  D o  n ot  in flate  the  cuff  over  270  m m H g 

•	  D eflate  the  cuff  quickly  an d  com p letely. 

•	  In flate  the  cuff  to  30  m m  H g  ab ove  th e  palpated  systolic  pressure  for  all  su b seq uent
 

B P  readin gs.
 

5 .5 .2 .5 .  G en era l  P rocedures  fo r  B loo d  P ressure  M ea surem en t 

O n ce  th e  cu ff  and  device  are  con n ected  as  required  for  determ in ation  of  th e  m axim al  inflation 

level,  th e  steps  in  m easu rem ent  are  as  follow s: 

•	  If  a  b lood  pressure  m easu rem en t  h as  b een  taken,  w ait  at  least  3 0  seconds  after  com plete 

d eflation  of  the  cuff.   (It  is  not  necessary  to  w ait  3 0  seconds  after  d eterm in ation  of  the 

m ax im al  inflation  level.)  

•	  W ait  at  least  25  seconds  b efore  p roceedin g  w ith  any  add itional  reading. 

•	  P lace  th e  earpieces  of  the  stethoscope  in to  the  ears  w ith  th e  tip s  tu rn ed  forw ard . 
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F ield S ite P ro ced u res	 5. H o m e V isit P rocedures 

5 .5 . Sea ted B lood P ressu re 

5 .5 .2.5. G eneral P roced u res fo r B loo d P ressure M easurem ent 

•	  A p p ly  th e  bell  of  the  stethoscope  over  the  brach ial  artery  w ith  light  pressure,  ensu rin g  skin 

con tact  at  all  points.   T he  brachial  artery  is  fou n d  at  the  crease  of  the  arm ,  sligh tly  tow ard  th e 

b ody.   T h e  bell  should  b e  p laced  ju st  below  but  not  touching  the  cu ff  or  tubing.   If  a  thigh 

size  cuff  is  req u ired  by  the  arm  m easu rement,  but  the  particip ant  is  short,  use  that  cuff  and 

tou ch  the  edge  of  the  cuff  w ith  th e  steth oscop e  bell  d u rin g  B P  readings. 

•	  C lose  th e  th u m b  valve  an d  sq u eeze  the  bulb  to  inflate  the  cuff  at  a  rap id  b ut  sm ooth, 

con tin u ou s  rate  to  the  m ax im al  in flation  level.   N O T E :   T h e  eyes  of  th e  tech n ician  should 

b e  level  w ith  the  m id -ran ge  of  the  m anom eter  scale  and  focu sed  at  th e  level  to  w h ich  the 

p ressure  w ill  be  raised . 

•	  O p en  th e  thum b  valve  sligh tly  an d  m ain tain  a  constant  rate  of  deflation  at  approxim ately  2 

m m  H g  p er  secon d   to  allow  th e  cu ff  to  d eflate,  listen in g  th rough ou t  th e  entire  range  of 

d eflation  from  th e  m ax im u m  p ressu re  past  the  systolic  reading  (the  pressu re  w h ere  th e  first 

regu lar  sou n d  is  heard )  to  1 0  m m  H g  below  the  level  of  the  diastolic  read in g  (th at  is,  1 0  m m 

H g  b elow  th e  level  w h ere  th e  last  regular  sou n d  is  heard).   N O T E :   Phase  V  diastolic  B P  is 

th at  p oin t  at  w h ich  the  last  sound  is  h eard.   A t  least  tw o  b eats  m ust  be  heard  to  record  P h ase 

I  systolic  B P. 

•	  D eflate  the  cuff  fully  by  open in g  th e  th um b  valve,  an d  disconnect  the  tu b in g  from  th e  cu ff.  

R em ove  steth oscop e  earp ieces  from  the  ears  and  enter  the  systolic  an d  d iastolic  readings  in 

th e  sp aces  p rovided  on  the  form . 

•	  R em ove  th e  cuff  an d  store  the  equipm ent  safely  after  the  last  reading. 

5 .5 .2 .6 .  C riteria  fo r  Systolic  and  D iasto lic  B lo o d  P ressu re 

T o  correctly  id en tify  th e  1 st-phase  (systolic)  and  5 th -p h ase  (diastolic)  K orotkoff  values,  listen 

carefu lly  via  the  stethoscope  w hile  reading  an d  in terp retin g  the  m ercu ry  colum n.  

•	  T h e  systolic  value  is  th e  p ressu re  level  w h ere  the  first  of  tw o  or  m ore  sounds  are  h eard  in 

ap p rop riate  rh yth m .   

•	  T h e  diastolic  value  can  be  identified  as  the  pressu re  level  w here  the  last  of  th ese  rh ythm ic 

sou n ds  is  heard.   

•	  T h e  mercury  sh ou ld  be  m ad e  to  drop  at  2  m m  H g  per  second,  from  th e  m ax im u m  p ressu re 

u n til  1 0  m m  H g  b elow  that  of  the  last  regu lar  sou n d  heard .   T he  control  of  the  deflation  rate 

is  essen tial  for  accurate  read in gs  an d  d ep ends  on  handling  of  th e  bulb  and  its  con trol  valve. 

N O T E :   A  single  sound  heard  in  isolation  (i.e.,  not  in  rhythm ic  seq u ence)  b efore  the  first  of  the 

rh yth m ic  sounds  (systolic)  or  follow in g  th e  last  of  th e  rh yth m ic  sounds  (diastolic)  d oes  n ot  alter 

th e  interpretation  of  th e  blood  pressure. 
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5 .5 .2 .7 .  G u id elines  fo r  B lo o d  P ressure  R eadings 

•	  A ll  read ings  are  m ade  to  the  n earest  even  d igit,  round in g  up.   

•	  A n y  read ing  w hich  ap p ears  to  fall  ex actly  betw een  m arkin gs  on  th e  mercury  colu m n  sh ou ld 

b e  read  to  th e  n ex t  higher  m arking  i.e.,  2,  4,  6,  8  or  0 .   

•	  A ll  read ings  are  m ade  at  the  top  of  th e  m en iscu s,  the  rou n d ed  surface  of  the  m ercu ry 

colu m n .  

•	  W h en  the  p ressu re  is  released  quickly  from  a  high  level,  a  vacuum  is  form ed  above  the 

m ercu ry  and  th e  m eniscus  is  distorted.   A llow  a  few  m om ents  for  it  to  reapp ear  before 

read in g  the  m anom eter. 

•	  If  sou n d s  are  heard  im m ediately  after  th e  cu ff  is  in flated,  start  th e  p roced u re  over,  in clu d in g 

th e  3 0  second  rest  period  (w ith  5  seconds  vertical.) 

•	  K eep  stethoscope  in  ears  during  the  entire  tim e  th e  three  readings  are  being  taken. 

5 .5 .2 .8 .  B lo o d  P ressure  M ea su rem ent  - F irst  R eadin g 

•	  A sk  th e  particip ant  to  hold  his/her  arm  as  close  to  vertical  as  possib le  for  a  full  5  seconds.  

E x am in er  m ay  assist  if  n eeded.   W ait  at  least  2 5  secon d s  before  proceeding  w ith  reading. 

•	  P erform  the  B P  reading  as  described  ab ove.  

•	  R ecord  th is  reading  on  th e  form ,  alth ou gh  it  w ill  not  be  included  in  the  official  stu d y  average 

b lood  pressure  values. 

5 .5 .2 .9 .  B lo o d  P ressure  M ea su rem ent  - S econd  a n d  T hird  R eadings 

•	  A sk  th e  particip ant  to  hold  his/her  arm  as  close  to  vertical  as  possib le  for  a  full  5  seconds.  

E x am in er  m ay  assist  if  n eeded.   W ait  at  least  2 5  secon d s  before  proceeding  w ith  secon d 

read in gs. 

•	  F or  th e  secon d  readin g,  repeat  the  step s  show n  ab ove  for  th e  first  read ings.   R ecord  th e 

systolic  and  d iastolic  readings  on  the  pap er  form . 

•	  R ep eat  all  of  th e  step s  again  for  the  third  read ing.   R ecord  the  systolic  an d  d iastolic  readings 

on  th e  “P h ysical  M easurem en ts”  (P M )  form . 

•	  In form  th e  particip an t  of  the  h igh er  of  the  secon d  an d  th ird  readin gs. 

5 .5 .2 .1 0 .  R eferen ces 

1 )	  1 9 9 7  Joint  N ation al  C om m ittee,  T he  Sixth  R eport  of  the  Joint  N ational  C om m ittee  on 

P revention ,  D etection ,  E valuation,  and  T reatm en t  of  H igh  B lood  P ressu re.   A rch  In tern 

M ed,  157 ,  1997 ,  pp.  24 13-2 4 4 6 . 

2 )	  W orkin g  G roup  on  H ypertension  in  the  E ld erly,  S tatem ent  on  H yp erten sion  in  th e  E ld erly.  

JA M A ,  1 986,  256 ,  N o.  l,  p p .  7 0 -7 4 . 
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5 .5 . Sea ted B lood P ressu re 

5 .5 .2 .10. R eferences 

3 )	  Lab arth e  D R ,  P almer  M .   M easu rem ent  of  B lood  Pressu re:   A  M an ual  for  T rain in g  an d 

C ertification.   A d apted  for  th e  S ystolic  H ypertension  in  th e  E ld erly  Program  (SH E P).   June 

5 ,  1 9 85. 

4 )	  B orh ani  N ,  LaB aw  F ,  D u n kle  S .   B lood  pressu re  m easurem ent  in  an  am bulatory  setting.   In:  

A m b ulatory  B lood  Pressure  M on itoring.   N ew  Y ork:   Sprin ger-V erlag,  1984 :   75-81. 

5 )	  F roh lich  E C ,  G rim  C ,  Lab arth e  D R ,  et  al.   R ecom m endations  for  h um an  blood  p ressure 

d eterm in ation  b y  sphygm om an om eters.   H yp ertension  1 9 8 8;  11:  p p.  209A -222 A . 

6 )	  A therosclerosis  R isk  in  C om m u n ities  S tudy  (A R IC )  P rotocol,  M anual  2:  C oh ort  C om p on en t 

P roced ures,  V ersion  2.0  1 /8 8 .   A R IC  C oord in atin g  C en ter,  Suite  203  N C N C  Plaza,  137  E . 

F ranklin  St,  C hapel  H ill,  N C   2 7 5 1 4 . 

5 .6 . A n kle-A rm In d ex (A A I) 

T h e  A A I  section  w h ich  follow s  is  ad ap ted  from  the  O peration s  M anual  of  th e  H ealth  A B C 

S tu d y 1.

5 .6.1 . B ackground and P u rpose 

T h e  an kle-arm  ind ex  (A A I)  is  the  ratio  of  the  ankle  to  arm  systolic  blood  p ressu re.   It  is  reduced 

to  less  than  1.0  w hen  there  is  obstruction  to  b lood  flow  in  legs.   T h e  A A I  is  a  non-invasive  m easure  of 

ath erosclerotic  ob stru ction  in  the  legs  an d  is  a  general  m arker  of  atherosclerotic  b u rd en 2.   T h e  d egree 

of  subclinical  an d  clin ical  ath erosclerosis  is  h ypothesized  to  b e  related  to  the  decline  in  lean  m ass  and 

in crease  in  abd om in al  adiposity  w ith  age.   A A I  is  associated  w ith  atherosclerotic  d isease  in  oth er 

vascu lar  b ed s  and  predicts  su b seq u en t  m ortality  an d  cardiovascu lar  mortality.   T he  im p act  of 

su b clinical  cardiovascular  disease  on  loss  of  bone  an d  muscle  m ass  an d  subsequent  disab ility  is  n ot 

clear. 

5 .6.2 .  G enera l  M ethods 

5 .6 .2 .1 .  U sin g  the  D oppler  

F or  th e  D op p ler  p rob e  to  remain  in  proper  condition,  N E V E R  u se  E C G  p aste  or  cream  as  the 

con tact  m ed ium  between  the  skin  and  the  crystals.   U se  A Q U A S O N IC  or  any  gel  m ade  for  ultrasonic 

p h ysical  th erapy  equipm ent.   In  an  em ergen cy  use  any  su rgical  jelly  or  lub rican t,  even  V aseline  or 

m ineral  oil.   A fter  u se,  rem ove  the  gel  w ith  a  soft  tissu e.   If  the  p rob e  has  dried  gel  on  it,  wash  it  off 

u n d er  ru n ning  w ater.   D o  N O T  scrap e  off  th e  gel. 
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5 .6 . A n kle-A rm Index (A A I) 

5 .6 .2 .1. U sin g the D oppler 

T o  p reserve  th e  battery,  turn  off  th e  u n it  im mediately  after  m easurem ents.   It  takes  less  than  a 

m inute  to  m ake  a  b lood  pressure  m easu rement.   T u rn  the  u n it  off  im m ed iately  after  rem ovin g  it  from 

th e  skin . 

T h e  D op pler  unit  (for  m ain ten an ce  an d  troubleshootin g  see  ch apter  on  E q u ip ment)  is  op erated 

on  by  p u shing  the  button  on  th e  u n it  to  tu rn  it  on ,  and  gradually  turning   the  volum e  u p .   The  probe  is 

th en  p laced  over  the  artery  (b rach ial  or  p osterior  tibial).   T he  b rachial  artery  is  at  the  crease  of  th e 

elb ow ,  slightly  tow ard  th e  b ody.   T he  posterior  tibial  artery  is  behind  th e  ou tside  ankle  bone. 

T h e  freq u ency  is  8  M egahertz  (vibrations  of  8  m illion  tim es  p er  second).   In  ord er  to  h ear  the 

sign al  above  b ackgrou n d  n oise,  the  in stru m ent  m u st  be  pushed  in  tow ard  the  artery.   A n gling  th e 

b eam  u p stream  im proves  th e  sign al.   For  deeper  vessels,  the  unit  w ill  have  to  be  tilted  back  tow ard 

p erp en d icular,  but  N O T E :  th e  in stru m en t  w orks  p oorly  or  not  at  all  if  held  fully  perpendicu lar  to  the 

flow .   It  m u st  alw ays  be  angled  into  and  IN  LIN E  w ith  the  flow .   S ee  the  figure  on  the  n ex t  page. 

S tran ge  n oises  from  the  D oppler.   O n  occasion  there  are  unu su al  n oises  from  the  D oppler  that  d o  n ot 

in d icate  a  problem  w ith  th e  D op p ler.   T h e  n orm al  sou n d  will  become  obviou s  w ith  ex p erience  in 

p erform in g  th is  test.   See  the  ch ap ter  on  E q u ipment  for  som e  com m on  u n u su al  noises  and  their 

cau ses. 

P lease  note  that  the  D oppler  u n it  tu rns  itself  off  after  5  m inu tes  au tom atically.   This  m ay  occur  in 

th e  m iddle  of  a  m easurem ent. 
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F ield S ite P ro ced u res	 5. H o m e V isit P rocedures 

5 .6 . A n kle-A rm Index (A A I) 

5 .6 .2 .1. U sin g the D oppler 

T h e p u rp ose of th e D oppler is to d eterm in e th at blood is or is not flow ing un d er th e cuff. For 

correct in terpretation, the probe M U S T b e cen tered directly over the artery and m u st not be m oved 

w h ile in flating the cuff. 

In som e places along the posterior tibial artery th ere is anatom ical h id ing of the vessel by m uscle 

or tendons. M ove up or dow n th e vessel a little to fin d the best sign al ab ove backgrou n d n oise. 

5 .6 .2 .2 .  S a fety  Issu es  a n d  E xclu sion s 

If  an  ex clu sionary  criterion  exists  for  one  leg,  th e  A A I  m ay  still  b e  perform ed  u sing  the  oth er 

leg.   If  an  ex clusionary  criterion  exists  for  th e  p articipan t,  th e  A A I  m ay  n ot  b e  p erform ed .  

E x clu sion ary  criteria  for  a  lim b  include: 

•	 legs  w ith  op en  w ou n d s  (in cluding  ulcers)  or  rashes 

•	 legs  w ith  am p u tations 

•	  artery  can not  be  occluded  before  the  m ercu ry  colum n  reaches  30 0  mm  H g  (rigid ity  of  artery) 

•  sou n d  can n ot  be  heard
 

E x clu sion ary  criteria  for  a  p articipant  include:
 

•	  in ab ility  to  lie  flat  or  in  a  sem i-recum ben t  p osition 

-	 F lat  or  sem i-recum b en t  is  d efin ed  as  th e  trunk  being  raised  n o  m ore  th an  45  degrees  from 

a  flat  su rface  p arallel  to  th e  floor 

•	  b ilateral  amputation  of  legs  or  arm s 

T h e  p resence  of  ex clu sionary  criteria  for  lim b s  and  particip an ts  is  record ed  on  the  “Physical 

M easu rem en ts”  (PM )  form . 

5 .6 .2 .3 .  P a rticip ant  P reparation 

•	 A sk  th e  particip ant  to  rem ove  his/her  shoes,  socks  an d  stockin gs  so  that  the  an kles  are  bare 

to  m id -calf,  if  this  h as  n ot  been  d on e  already  

•	 R em ove  or  roll  up  the  sleeve  of  th e  arm  to  b e  used  for  the  B P 

•	 Lay  th e  p articipant  on  a  flat  surface  w ith  the  sid e  of  th e  body  on  w hich  the  arm  B P  w ill  b e 

taken  tow ard  th e  ob server 

•	  K eep  the  participant  recum bent  or  sem i-recu mbent  for  at  least  five  m inutes  before  m easuring 

b lood  pressure.  
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5 .6 . A n kle-A rm Index (A A I) 

5 .6 .2 .4 .  A p p lica tio n  o f  B P  C u ffs 

•	 P lace  th ree  blood  pressu re  cuffs  on  the  particip an t  and  attach  the  sp h ygm om an om eter  to  the 

arm  cuff  for  the  first  reading: 

- P lace  on e  cu ff  on  the  arm . 

�	 U se  th e  sam e  arm  and  cuff  size  th at  w ere  u sed  for  the  seated  blood  p ressure 

m easu remen t 

�	 If  it  is  n ot  feasible  to  m easure  blood  pressure  using  th e  righ t  arm ,  the  left  arm  m ay  be 

u sed 

�	 T h e  change  in  arm  and  the  reason  for  the  change  should  be  noted  on  the  com m en ts 

section  of  th e  form 

- P lace  on e  stan dard  adult  size  (or  ap p rop riate  size*)  cu ff  on  each  ankle 

�	 A p p ly  th e  ankle  cu ffs  w ith  th e  m id p oint  of  th e  b ladder  over  th e  p osterior  tibial  artery, 

w ith  the  low er  en d  of  the  blad d er  ap p rox im ately  3  cm  above  th e  m ed ial  m alleolu s. 

�	 R arely,  th e  velcro  w ill  not  hold  due  to  the  ankles  being  very  th in  or  large.   In  these 

cases  use  pediatric  or  large  ad u lt  cuffs.   T h e  size  guidelines*  used  ab ove  in  th e 

section  on  seated  blood  pressure  can  b e  applied  here  as  w ell.   If  n ot  en ou gh  cu ffs  of 

th e  correct  size  are  availab le,  the  appropriate  cu ff  w ill  n eed  to  be  m oved  to  m ake 

m easu remen ts. 

•	 A p p ly  u ltrasound  gel  on  each  lim b  over  th e  ap p rop riate  artery  at  th is  tim e. 

5 .6.3 .  D eta iled  M ethods 

5 .6 .3 .1 .  D eterm in a tio n  o f  th e  M a xim al  Infla tion  L evel  (M IL ) 

D eterm ine  the  pressu re  to  w h ich  to  in flate  the  cuff  for  th e  m easurem ent  of  the  systolic  blood 

p ressu re.   D eterm ine  th e  M IL  in d ependently  of  th e  M IL  found  at  seated  B P  measu rem en t.   (T he 

D oppler  is  m ore  sen sitive,  so  these  values  m ay  d iffer.)   T his  assu res  th at  the  cuff  p ressure  at  th e  start 

of  the  reading  exceeds  th e  systolic  blood  pressu re  an d  allow s  you  to  hear  the  first  K orotkoff  sou n d .  

A gain,  th e  ex aminer  should  b e  at  eye  level  w ith  the  m an ometer.   T h e  m axim al  inflation  level  should 

b e  m easu red  specifically  for  th e  an kle-arm  in d ex  measu rem ent,  using  the  D oppler,  ind ep en d en tly 

from  its  m easurem ent  for  the  regu lar  blood  p ressure  m easurem ent.   T he  procedures  for  determ ining 

m ax im al  inflation  level  are  as  follow s: 

•	 A ttach  the  cuff  tu bing  on  th e  arm  to  th e  conventional  m ercury  sp h ygm om anom eter 

•	 Locate  the  brachial  pulse  w ith  the  D oppler 

•	 In flate  the  cuff  until  th e  b rach ial  p u lse  is  no  lon ger  heard  - this  is  the  D oppler  systolic 

p ressure 

•	 D eflate  the  cuff  quickly  an d  com p letely 
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F ield S ite P ro ced u res	 5. H o m e V isit P rocedures 

5 .6 . A n kle-A rm Index (A A I) 

5 .6 .3.1. D eterm inatio n o f the M axim a l In fla tion L evel (M IL ) 

•	 In flate  the  cuff  to  30  m m  H g  ab ove  th e  D oppler  systolic  p ressure  for  all  subsequent  read in gs 

- th is  is  the  m axim al  in flation  level  (M IL) 

•	 R ep eat  the  maxim al  inflation  level  if  th e  first  attem pt  w as  u n satisfactory  or  you  h ave  h ad  to 

read just  th e  cu ff  after  m easuring  the  m axim al  inflation  level.   W ait  3 0  secon d s  before 

m akin g  a  second  attem pt  if  the  first  is  u n satisfactory. 

•	 If  th e  brach ial  p u lse  is  still  h eard  at  a  level  of  2 7 0  m m  H g  or  higher  (w hich  m ean s  that  the 

m ax im al  inflation  level  is  3 0 0  m m  H g  or  high er)  repeat  the  m ax im al  in flation  level.   If  the 

m ax im al  inflation  level  is  still  3 0 0  mm  H g,  term inate  the  blood  pressure  m easurem ents  and 

w rite  in  “3 0 0 ”  in  the  place  for  M IL  on  the  Physical  M easu rem en ts  (PM )  form .   Ind icate  th e 

D op p ler  systolic  b lood  pressure  at  the  level  actually  heard.   N ote:   T h e  D opp ler  B P  w ill 

alw ays  be  h igher  than  the  b lood  pressu re  taken  w ith  a  stethoscope.   M edical  alerts  for  B P  are 

related  to  steth oscop e  readings. 

5 .6.3 .1.1. P erform ing the M easurem ents 

W ait 3 0 secon d s after d eterm in ation of th e m axim al in flation level and follow th e steps below 

for p erform in g the b lood p ressu re m easurem en t: 

5 .6.3 .1.2.  G uidelin es  for  B lo o d  P ressure  R ea d in g s 

•	 R ecord  all  readings  to  the  n earest  even  d igit,  rounding  up  (i.e.,  read  an y  valu e  that  ap p ears  to 

fall  ex actly  b etw een  the  m arkings  on  th e  m ercu ry  colum n  to  th e  n ex t  higher  even  m arkin g) 

•	 M ake  readings  at  th e  top  of  the  m eniscus,  or  rounded  surface  of  th e  m ercury  colum ns 

•	 W h en  the  p ressu re  is  released  too  quickly  from  a  h igh  level,  a  vacuum  is  form ed  ab ove  th e 

m ercu ry  and  th e  m eniscus  is  distorted.   A llow  a  few  m om ents  for  it  to  reapp ear  before 

read in g  the  m anom eter  or  doing  a  repeat  measu rem en t. 

5 .6.3 .1.3.	  A rm  (B rachial)  Systolic  B lood  P ressure  M easurem ent  (see 

a b o v e  fo r  G eneral  M eth o d s  fo r  this  m easurem ent). 

•	 P articip ant  sh ou ld  lie  flat,  straight  kn ee.   (F eet  w ill  be  flexed.) 

•	 A ttach  the  cuff  tu bing  to  the  m anom eter. 

•	 T u rn  th e  D op p ler  unit  on. 

•	  S it  n ext  to  th e  p articipant’s  arm . 

•	 Locate  the  brachial  artery  b y  p alp ation.   If  you  n eed  to,  you  can  also  locate  the  brach ial 

artery  by  u sin g  the  D oppler. 

•	 A p p ly  m ore  u ltrasou n d  jelly  over  b rach ial  artery,  if  n eed ed 
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F ield S ite P ro ced u res	 5. H o m e V isit P rocedures 

5 .6 . A n kle-A rm Index (A A I) 

5 .6 .3 .1 .3. A rm (B rach ia l) Systolic B loo d P ressure M easurem ent 

•	 Locate  brachial  artery  using  th e  D op p ler 

•	 M easure  th e  systolic  blood  pressure  usin g  the  D oppler: 

- In flate  th e  cuff  q u ickly  to  the  maxim al  inflation  level 

- D eflate  at  2  to  3  m m  H g  per  secon d  to  10  m m  H g  below  the  appearance  of 

systolic  pressure
 

- D eflate  th e  cu ff  quickly  an d  com p letely
 

•	 R ecord  systolic  blood  pressure  in  space  p rovided  for  b rachial  B P  on  form . 

5 .6.3 .1.4. A nkle Systo lic B lood P ressure M easurem en t 

P lace th e man ometer betw een th e p articipant’s ankles. 

5 .6.3 .1.5.  R igh t  A n kle  S y stolic  B lood  P ressure  M ea su rem en t 

•	 Locate  the  posterior  tibial  artery  b y  p alp ation 

•	 A p p ly  m ore  u ltrasou n d  jelly  over  p osterior  tibial  artery  if  need ed 

•	 M easure  th e  systolic  blood  pressure  usin g  the  D oppler:   Inflate  the  cuff  qu ickly  to  th e 

m ax im al  inflation  level 

•	 If  sou n d s  are  still  p resent,  con tin u e  to  inflate  1 0  mm  H g  at  a  tim e,  u n til  th e  sound  is 

ob literated 

•	 D eflate  at  2  to  3  m m  H g  p er  second  to  1 0  m m  H g  below  the  appearan ce  of  systolic  p ressu re 

•	 D eflate  cuff  quickly  and  com pletely 

•	 R ecord  th e  systolic  valu e  from  th e  first  reading  in  the  space  provid ed  for  right  p osterior 

tib ial  B P  on  the  “Physical  M easurem en ts”  (P M )  form 

5 .6.3 .1.6.  L eft  A nkle  Sy stolic  B lo o d  P ressu re  M ea su rem ent 

•	 R ep eat  systolic  blood  pressu re  m easu rement  as  for  right  leg 

•	 R ecord  th e  systolic  valu e  from  th e  first  reading  in  the  space  provid ed  for  left  posterior  tibial 

B P  on  th e  form 

5 .6 .3 .2 .  R ep ea tin g  th e  A n kle-A rm  M easurem ents 

•	  W ait  at  least  30  seconds 

•	 R ep eat  the  sequ en ce  im m ed iately  in  the  follow in g  order  (reverse  order  from  p revious 

read in gs): 

- left  an kle 

- righ t  ankle 
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F ield S ite P ro ced u res	 5. H o m e V isit P rocedures 

5 .6 . A n kle-A rm Index (A A I) 

5 .6 .3.2. R epea ting the A nkle-A rm M easurem ents 

- righ t  arm 

•	 R eview  th e  form  for  com p leten ess. 

•	 R em ove  cu ffs  an d  con d u cting  jelly. 

5 .6 .3 .3 .  T ip s  for  th e  A n kle-A rm  M easurem en ts 

•	 M ark  th e  location  of  maxim al  p u lse  or  D oppler  signal  on  the  brach ial  artery  and  both 

p osterior  an d  tib ial  arteries  w ith  an  eyelin er  pencil  to  im prove  the  speed  an d  accu racy  of 

localizing  them  the  second  tim e  and  to  help  m ain tain  position 

•	 H old  the  D op pler  pen  absolutely  still  w hile  inflating  and  deflating  the  cuff;  m ovin g  a  few 

m illimeters  w ill  lose  the  pulse 

•	 A lways  u se  enough  jelly  to  ensu re  good  contact 

•	 T h e  systolic  value  is  th e  p ressu re  level  at  w h ich  you  hear  th e  first  of  tw o  or  m ore  sw ish in g 

sou n ds  in  the  ap p rop riate  rhythm  (N ote:   A  sin gle  sound  heard  in  isolation  [i.e.,  n ot  in 

rh yth m ic  seq u en ce]  before  the  first  of  th e  rh ythm ic  sou n d s  [systolic]  d oes  n ot  alter  th e 

in terp retation  of  blood  p ressure) 

5 .6 .3 .4 . C a lculations o f A n kle-A rm Indexes 

T h e S H H S data system is set up to au tom atically calculate th e R ight and Left A n kle-A rm 

In d ex es from the raw data on th e PM form . Instruction s for p rin ting th e A nkle-A rm Index for a 

p articipant are found in the SH H S M anual of P rocedures, V olum e 5 , D ata S ystem M anual data entry 

ch ap ter, S ection 5.4. T h e form ulas used to calculate the A nkle A rm Index es are show n below : 

R igh t  A n kle-A rm  In d ex =    

Left  A nkle-A rm  In d ex = 

N otes: 

1 . T h e  calculated  R igh t  and  Left  A n kle-A rm  Ind ex es  are  not  recorded  on  any  stud y  form s  b u t 

are  inclu ded  in  the  rep orts  to  p articipants  (  8 .1 .11  of  this  volum e). 

2 .  S u b scrip ts  1  an d  2  refer  to  the  first  and  secon d  measu rem en ts,  resp ectively. 
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F ield S ite P ro ced u res	 5. H o m e V isit P rocedures 

5 .6 . A n kle-A rm Index (A A I) 

5 .6 .3 .5 .  R eferen ces 

1 .	  H ealth  A B C  O p eration s  M an u al  A A B P .O M 4  11/1 /99. 

2 .	  N ew m an  A B ;  Siscovick  D S;  M anolio  TA ;  P olak  J;  Fried  LP ;  B orh ani  N O ;  W olfson  SK .  

A n kle-arm  in d ex  as  a  m arker  of  ath erosclerosis  in  the  C ardiovascular  H ealth  S tudy.  

C ard iovascular  H eart  Stud y  (C H S )  C ollaborative  R esearch  G rou p .   C irculation ,  1993  Sep, 

8 8 (3 ):8 3 7-45 . 

5 .7 . E lectro cardiogram (E C G ) 

5 .7.1 . B ackground and P u rpose 

T h e S leep H eart H ealth Study is a population-based lon gitu d in al stu dy of approxim ately 6,440 

m en an d wom en d esigned to exam ine the association b etw een sleep disord ered breath ing and 

card iovascular disease. S tan d ard 12-lead E C G s w ill b e acq u ired on all participants at the time of 

P S G . T h e m ain p urpose of th is E C G m on itorin g is to au gm ent the identification of coronary ou tcom e 

even ts i.e. m yocardial infarction – both sym ptom atic and silen t. T h is m onitoring w ill also serve to 

d escribe the prevalence and incidence of other cardiovascu lar con ditions. 

A  stan dard  1 2 -lead  E C G  w ill  be  perform ed  in  a  su p in e  or  sem i-recum bent  position  for  all 

p articipants  that  agree  to  particip ate  in  th e  follow -u p  visit.   T h e  safety  and  com fort  of  th e  p articip an t 

are  th e  h igh est  p riorities.   T h e  M A C ®  1200  electrocard iograph,  available  at  all  of  th e  F ield  S ites  w ill 

b e  u sed  to  record  the  E C G s  that  w ill  b e  tran sm itted  to  the  E C G  R ead in g  C en ter  in  N ew  Y ork  for 

d iagn ostic  classification  an d  d ata  ex traction . 

5 .7.2 .  R eco m m en d ed  E C G  A cq u isition  P roced u res  for  the  SH H S  Study 

T h e  follow in g  inform ation  is  intended  to  provide  special  in structions  for  the  technicians  at  each 

of  the  SH H S  F ield  Sites.   T h ese  instru ctions  relate  to  E C G  acq u isition  and  tran sm ission .   T h ese 

in stru ction s  au gment  b u t  d o  n ot  replace  th e  in form ation  provided  in  the  M A C®  1200  O perator’s 

M an u al.   P rior  to  the  hom e  visit,  technicians  that  w ill  be  p erform in g  th e  E C G  should  fam iliarize 

th em selves  w ith  the  M A C ®  1200  op eration s  m an ual.   C om p lete  in structions  for  operating  the  M A C ® 

1 2 0 0  are  provided  for  M A C®  120 0  users  by  M arq u ette  E lectronics. 

T h e  key  p iece  of  eq uip m ent  is  the  M A C ®  1200  E C G  m achine.   O ther  eq u ipm en t  an d  supplies  are 

listed .   F or  th e  S H H S  S tu d y,  the  function  of  the  M A C®  12 0 0  w ill  b e  to  obtain  and  store  data  for 

transmission  to  the  E C G  R eading  C enter.   T he  M A C®  1200  can  store  up  to  4 0  E C G s  before 

transmission.   H ow ever,  it  is  a d visa b le  to  store  only  up  to  10  E C G s  b efore  tran sm ittin g  data  to  th e 

E C G  R ead in g  C enter. 
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F ield S ite P ro ced u res 5. H o m e V isit P rocedures 

5 .7 . E lectrocardiogra m (E C G ) 

5 .7.3 .  U sin g  th e  M A C ®  1200
 

K eyb oard  D escription: 

T h e  LC D  (Liq u id  C rystal  D isplay)  is  on  the  top  p art  of  the  M A C®  1200  keyboard  an d  is  u sed  for
 

en terin g  in form ation  and  disp laying  m essages.   T he  keyboard  descrip tions  listed  b elow  correspond  to
 

th e  M A C®  1 200  keyb oard  in  F igu re  1 .
 

S etu p  note:  R gainS  function  m ust  b e  set  to  R 1 0 S  an d  not  R autoS.   Failu re  to  set  th e  M A C 1 2 0 0  to 

R 1 05  m ay  result  in  m isinterpretation  by  local  physician  review er. 
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5 .7 . E lectrocardiogra m (E C G ) 

5.7.3. U sing the M A C ® 1200 
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F ield  S ite  P ro ced u res 5.  H o m e  V isit  P rocedures 

5 .7 .   E lectrocardiogra m  (E C G ) 

5.7.3.   U sing  the  M A C ®  1200 

F ig u re  1 
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F ield S ite P ro ced u res 5. H o m e V isit P rocedures 

5 .7 . E lectrocardiogra m (E C G ) 

5 .7.4 . P rep a rin g th e P articip a n t 

T h e E C G requires that the participant rem ove all clothing ab ove th e w aist. In sofar as gen d er 

m atch in g of the tech n ician and the participant is p ossib le, a tech n ician of th e sam e gen d er should 

p erform th e p roced u re, esp ecially if the particip ant is a female. 

T h e S H H S E C G s w ill be taken in a supine or sem i-recu mbent position (some particip ants m ay 

b e too in firm to be com fortable in a su p in e p osition). The p articipant’s safety is im perative. T he 

E C G tech n ician n eed s to be attentive to sp ecial d isabilities that m ay cause seriou s in ju ries esp ecially 

for th e eld erly (h ip fractures, etc.) 

T h e location for E C G recording m ust be stab le and properly su p p orted (i.e., b ed). A reclining 

ch air (eg., Lazy B oy) can be u sed for the E C G if n ecessary. 

T o assu re com parability of data, follow th e u n iform procedures for electrode placem ent, skin 

p rep aration an d q u ality assurance b elow : 

E x p lain w hy w e are d oing this, especially if participant ap pears cu rious. “W e are trying to 

im prove our u nderstan d in g of th e relationship betw een breathin g during sleep an d heart disease. 

E C G s w ill b e transm itted for evalu ation to ou r E C G R eading C enter in N ew Y ork, for research 

p u rp oses.” 

T h e p articip an t, w ith all clothin g rem oved above the w aist, is asked to sit or lie in a supin e 

p osition on the record ing b ed w ith sh ou ld ers straight an d arm s related at the sid es. Som e particip an ts 

are too in firm to lie flat. 

If p articipant is fem ale, have h er rem ove h er arm s from her clothin g, b u t keep a piece of cloth in g 

or a sheet draped over her ch est. 

A sk th e p articip an t to avoid m ovem ents th at m ay cau se errors in m arking the electrod e location s, 

b u t en cou rage particip an t to talk. 

C h eck the fo llo w in g :
 

B ed m u st b e w ide enough to su p port the elbow s
 

P articipan t is comfortable and relaxed
 

S H H S F ield S ite M anual/M anall_ 11.w pd S H H S M anual of P rocedures 

1 0 :3 1 am W E D 04 S E P 2002/klc H omevisC h ap 5 



   

    

     

     

      

72 V olum e 4 S H H S F o llo w -up 2 

F ield S ite P ro ced u res	 5. H o m e V isit P rocedures 

5 .7 . E lectrocardiogra m (E C G ) 

5 .7.5 . E n ter  P a rticipan t  D a ta  in to  th e  M A C ®  1 2 0 0 

E C G s  that  are  p erform ed  in  the  h om e  w ill  b e  tran sferred  to  the  E C G  R ead in g  C enter  w ith  unique 

p articipant  identifiers.   T he  M A C ®  1 2 0 0  h as  a  m en u  for  enterin g  p atien t  d ata.   T o  p reserve  participant 

con fid en tiality,  on ly  th e  unique  id entifiers  (Participant  ID ,  and  A lp ha  C od e)  for  the  particip an t  w ill  b e 

en tered  in to  th e  M A C ®  1 2 0 0  p atient  d ata  m en u .   

•	  P ress  P at  info  key.   T h e  E n ter  Patient  D ata  screen  app ears.   U sing  the  arrow  keys,  m ove  the 

cu rsor  to  th e  “N ew  Patien t”  lin e  an d  h igh light  “yes”.   P ress  return  (.). 

•	  M ove  the  cursor  dow n  to  “D ate  of  B irth ”  line  and  typ e  in  th e  p articipan t  d ate  of  b irth .  

P ress  retu rn   (.). 

•	  M ove  the  cursor  dow n  to  “Patien t  ID ”  lin e  and  type  in  the  P articipant  ID  num b er.
  

P ress  retu rn   (.).
 

•	  M ove  the  cursor  dow n  to  “G ender”  line  and  h igh ligh t  eith er  “Fem ale”  or  “M ale”.
  

P ress  retu rn   (.).
 

•	  M ove  the  cursor  dow n  to  “R ace”  lin e  and  h ighlight  “others”.   Press  retu rn  (.). 

•	  H ighligh t  a  race  from  the  m en u  in  th e  upper  righ t  corner  of  the  screen  an d  p ress  return  (.). 

•	  M ove  the  cursor  dow n  to  “T echnician ”  line  and  h igh light  “others”.   P ress  return  (.). 

•	  H ighligh t  a  tech n ician  ID  n u m b er  from  the  m en u  in  th e  u p per  right  corner  of  the  screen 

an d  p ress  retu rn  (.). 

•	  M ove  the  cursor  dow n  to  “A LPH A ”  line  and  type  in  th e  A lp h a  code,  replacing  the  dash 

w ith  a  space.   Press  return  (.). 

•	  P ress  P at  info  key  to  return  to  the  12  Lead  tracin g  screen . 

5 .7.6 .  L im b  L ead  E lectro d e  P lacem en t   (F ig  2) 

•	  B egin  with  the  R IG H T  L E G .   T h is  is  an  im portant  connection  as  this  is  the  grou nd 

con n ection .   A  careless  skin  electrod e  connection  here  w ill  in fluen ce  all  E C G  leads.   O n  the 

in n er  side  of  th e  right  leg  (betw een  the  kn ee  an d  ankle),  place  a  dot  w ith  a  felt  tip  pen  or  a 

w ax  cosm etic  pencil.   Prep are  an  area  ab ou t  1-2  inch es  in  diameter.   U se  firm  circu lar 

m otions  w ith  the  alcohol  gauze.   R ub  abou t  10  tim es  or  until  skin  b ecom es  red.   F or 

p articipants  w ith  dark  skin,  rub  10  tim es.   A fter  preparing  the  skin ,  re-m ark  the  p osition  w ith 

you r  m arker. 

•	  R ep eat  this  p roced u re  for  th e  LE F T  LE G . 

•	  P roceed  to  prep are  the  R IG H T  A R M  in n er  side  (betw een  the  w rist  and  elb ow ).   M ark  an d 

p repare  the  skin  and  re-mark  th e  location. 

•	  R ep eat  this  p roced u re  for  th e  L E F T  A R M . 

•	  P lace  th e  lim b  electrod es  on  th e  four  sites  prepared  and  m arked ,  starting  w ith  the  righ t  leg. 

•	  U se  the  new est  typ e  d isp osable  silver  chlorid e  electrodes.   T hese  disp osab le  electrodes 

d o  not  n eed  electrode  paste,  yield  better  E C G s,  and  offer  oth er  advantages.   D o  n ot  con n ect 

electrode  cab les  un til  you  have  com p leted  preparation s  for  the  chest  electrod es. 

P age   revision   2 0  A p r  0 1 
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F ield S ite P ro ced u res 5. H o m e V isit P rocedures 

5 .7 . E lectrocardiogra m (E C G ) 

5 .7.7 . L o ca tin g C hest E lectro d es 

5 .7.7 .1. L oca tin g E lectro d es V 1 and V 2 

S tan d ing  on  the  left  side  of  the  particip an t,  locate  th e  sternal  angle  (w h ere  the  m anub rium  joins 

th e  sternum )  firm ly  in  betw een  th e  in d ex  an d  m iddle  fingers  of  you r  right  h an d  at  th e  m id-sternal  line.  

M ove  you r  fin gers  alon g  the  sternal  an gle  laterally  to  the  right  sternal  b ord er.   T h is  is  w h ere  the 

secon d  rib  join s  th e  sternum .   Locate  th e  second  rib  firmly  in  betw een  your  tw o  fingers.   Y ou  now 

h ave  you r  in d ex  finger  in  the  secon d  in tercostal  sp ace  at  the  right  sternal  bord er.   R eplace  your  index 

fin ger  p osition  by  your  m iddle  finger  and  m ove  your  index  fin ger  to  the  third  intercostal  space.   M ake 

su re  th at  you  feel  the  third  rib  in  betw een  your  tw o  fingers.   R ep lace  the  position  of  you r  in dex  finger 

b y  you r  m id d le  fin ger  and  m ove  you r  in d ex  finger  to  th e  fou rth  intercostal  space  at  th e  righ t  sternal 

b ord er.   Y ou r  in d ex  fin ger  is  n ow  at  the  location  of  V 1.   M ake  an  X  w ith  you r  pen. 

N ow  locate  V 2  at  th e  level  of  V 1  at  th e  left  sternal  b ord er.   F eel  the  fourth  intercostal  sp ace  an d 

firm ly  m ark  the  V 2  location  w ith  your  pen  (S ee  F igu re  3  below ). 

A t  th is  p oint,  m ark  a  dot  in  the  m idstern al  lin e  in  b etw een  V 1  an d  V 2 .   This  m ark  w ill  serve  as 

a  referen ce  level  for  V 1  an d  V 2  an d  the  fourth  intercostal  space  in  case  you  lose  th e  location  m arks  of 

V 1  and  V 2  during  skin  preparation. 

F igure 3 
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F ield S ite P ro ced u res	 5. H o m e V isit P rocedures 

5 .7 . E lectrocardiogra m (E C G ) 

5 .7.7 .2.	  L oca tio n  o f  th e  h o rizo n ta l  reference  level  for  electrodes  V 4,  V 5  and 

V 6  (point  E ). 

S tarting  from  the  V 2  location ,  keep  th e  m iddle  fin ger  of  you r  right  h and  firm ly  in  the  fourth 

in tercostal  space  an d  m ove  it  laterally  and  sligh tly  d iagonally  dow n w ard s  in  the  fourth  intercostal 

sp ace  tow ards  th e  n ip p le.   Feel  th e  fifth  rib  w ith  you r  index  finger  an d  m ove  your  m iddle  fin ger  to  th e 

fifth  in tercostal  sp ace.   M ove  your  fin ger  in  th e  fifth  intercostal  sp ace  laterally  to  w here  th e  left 

m idclavicu lar  line  intersects  the  fifth  intercostal  sp ace.   (The  m idclavicular  line  starts  w h ere  you  feel 

a  b en d  in  th e  clavicle.   T he  m id clavicular  line  is  a  lon gitude  th at  ru n s  from  th e  bend  in  th e  clavicle 

d ow n w ard s  in  th e  center  of  the  thorax.   See  Figure  3  above.)   N ow  m ark  th e  ex act  tran sverse 

(h orizon tal)  level  of  th e  p oint  of  intersection  of  the  m id clavicular  line  w ith  the  fifth  intercostal  sp ace 

at  the  m id stern al  line  below  V 1  an d  V 2 .   It  com es  close  to  ab out  one  in ch  below  th e  dot  in  betw een 

V 1  and  V 2.   T his  is  you r  reference  level  E  for  the  locations  of  V 4 ,  V 5  an d  V 6 . 

5 .7.7 .3.	 L oca tio n o f electrode V 6 

M ove th e p articipant’s elbow laterally aw ay from his/her b ody. N ote the startin g p oint of the 

left m id ax illary lin e b etw een the axillary fold s form ed b y the an terior an d p osterior ax illary lin es. 

F ollow th e m id axillary line in th e exact vertical center plane of the th orax dow n to the intersection of 

th e h orizon tal p lan e marked by the location of E . T his is the exact location of the V 6 electrode. 

(N ote th at it is a com m on m istake to locate th e m id ax illary line too far anteriorly, tow ard s V 5 

location.) 

5 .7.7 .4. L oca tio n o f V 3 , V 4 a n d V 5 electrodes (S ee F igure 4 below ) 

a)	 P lace to m ark the location of V 4, w hich is at th e intersection of the 

m idclavicular line and the fifth intercostal space 

b )	 Proceed to m ark location V 3, w h ich is equid istan t b etw een V 2 an d V 4, and V 5 , w h ich 

is eq u idistan t betw een V 4 an d V 6 

N o te  th a t  ch est  electro d e  p o sitio ns  are  determ ined  w ith  respect  to  a n a to m ica l  la n d m a rks  o n  th e 

th o ra x.   In  w o m en  w ith  la rg e  p en dulous  breasts,  place  electro d es  on  top  of  th e  b rea st  in  their  n a tu ra l 

p o sitio n s  w hen  sup in e.   D o  n o t  attem p t  to  place  the  electro d es  under  th e  b reast  o r  to  m ove  the  breast 

u p w a rd s  o r  la tera lly.   If  th e  p o sition  fo r  V 4  is  at  th e  n ip p le,  m ove  electrode  a  bit  to  th e  side. 
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F ield S ite P ro ced u res 5. H o m e V isit P rocedures 

5 .7 . E lectrocardiogra m (E C G ) 

F igure 4 
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F ield S ite P ro ced u res 5. H o m e V isit P rocedures 

5 .7 . E lectrocardiogra m (E C G ) 

5 .7.8 . E C G Strips 

5 .7.8.1 . S u p p ress in terp retiv e feature on M A C 1 200 

E C G s are ob tain ed w ith su p p ression of th e com puter read in g in the field (see M O P volum e 2, 

P rotocol, section 8.3). 

5 .7.8.2 . P ro v id in g p a rticip a n t w ith E C G strip 

E C G  strips  are  n ot  routinely  given  out  to  p articipan ts.   H ow ever,  at  the  discretion  of  a  site’s 

P rin cipal  In vestigator,  E C G  strip s  w ith ou t  an  oral  or  p rin ted  interp retation  m ay  b e  given  to  th e 

p articipant  durin g  th e  h om e  visit  upon  the  participant’s  req u est. 
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F ield S ite P ro ced u res 

6. Home Visit Procedures for PSG 

6 .1 . H om e P oly som nography - C o m pum ed ics E q u ip m ent 

S leep M on itoring w ill b e perform ed u sin g a sin gle lightw eight portable devise as used in S H H S 

1 . T h is device (C om pu m ed ics P ortab le S leep U n it) is com posed of: 

1 ) A M a in U n it. T h is is the unit th at is b rou ght to the particip an t's hom e. It receives all of the 

sign als travelin g from the sensors attached to the su b ject, and stores them in a tiny m em ory card (a 

P C M C IA flash card ). It also contains a pow er supply (a 1 5 hour rechargeable battery), a screen 

d isp lay for visualizin g sign als (after h ook-u p ), and an im ped an ce m eter for checkin g th e ad eq u acy of 

th e electrical con tacts for recording E E G , E O G , and E M G . 

2 ) A P a rticipant Interface B ox (P IB ) (som etim es referred to as a “head box”). T h is device is 

w orn in a p ocket of a special vest th at also is brought to the p articipan t's h om e. It is th e device that 

con tain s am p lifiers an d filters for prop er p rocessin g of the physiological sign als. A ll electrod es an d 

p rob es, oth er th an the oxim eter, are con nected to th is device. T h e p rocessed signals from this box are 

sen t to th e M ain U n it b y an A nalogu e cable. 

3 ) A sp ecial vest a nd sensors. T h e vest is a sp ecially design ed garm en t th at is w orn during 

sleep m on itoring, hold s th e h ead b ox , secu res the chest and abdom en b elts, and secures electrode 

w ires an d cables. It is design ed to im prove th e com fort of overnight m on itorin g, m inim ize the 

n u m b er of visible w ires, and im p rove m ob ility. 

4 ) A co m p u ter a n d so ftw a re for p reparin g the PC M C IA card, and for review in g and 

transferring data. T h is com p uter is based in th e area in your office, clinic or hosp ital w h ere you 

p rep are an d process the sleep record s. It is n ot b rou gh t to th e hom e. 

5 ) A b a ttery ch a rg er (for th e clinic). 

6 ) A ca libratio n unit (for th e clin ic). 

6 .2 . S u p plies  for  P SG 

B elow  is  a  list  of  su p p lies  for  sin gle  p erson  use  (how ever,  m ake  su re  you  p ack  extras):
 

1  tu b e  E C -2  p aste
  

4  X  4  gau ze  p ads
 

1  b ottle  P re-T ac  ad h esive  synergist
 

1  tap e  m easure
 

p recu t  1  x  1  gau ze  sq uares
   

1  scissors
   

A lcoh ol  sw ab s  or  E lectrode  P rep  p ad s
 

1  sm all  b ottle  acetone  or  acetone  prep  p ad s
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F ield S ite P ro ced u res 6. P SG study 

6 .2. Supplies for P SG 

2 cotton tip app licators 

1 roll T ranspore tap e 

1 roll H yp afix or M edipore tap e (cu t into 1x1" squares) or C over A ll G au ze 

1 roll S canpor Surgical T ap e 

S u rgitube tub e gau ze (cotton w ire cover) 

2 h air p in s 

1 b ottle Lem on P rep or N u P rep 

2 d isp osable snap E C G pad s (M edtronics C leartrace) 

1 w ax p encil (do n ot use red, if p ossib le) 

1 ox im eter (attached to cab le con n ected to recorder) 

1 th erm istor 

(2 ) tow els
 

soap solution
 

n on -latex gloves
 

1 tray
 

sm all cu p
 

d isposable underp ads (C hux )
 

d rin kin g straw s
 

face mirror
 

p lastic trash b ags
 

6 .3 .  P rep a ration  of  P S G  E q u ip m en t  fo r  h o m e  v isit 

6 .3.1 .  P reparin g  th e  E q u ip m en t  a n d  In itializing  the  F lashcard  (m em ory  ca rd ) 

In  th e  clinic  prior  to  the  h om e  visit  you  w ill: 

•  C h eck  all  equipm ent  is  cleaned  and  that  the  P IB  is  set  up  prop erly 

•  C h eck  to  b e  su re  you  have  spare  sup p lies  packed 

•  In itialize  th e  m em ory  card  w ith  the  Participan t  ID   

• In sert  the  m emory  card  and  fully  ch arged  b attery  into  the  M ain  U nit 

• P erform  the  15  m in ute  Q A  check 

6 .3.2 .  P atien t  In terfa ce  B o x  (P IB ) 

T h e  P atient  Interface  B ox  (som etim es  referred  to  as  a  “headbox”)  is  embedded  in  a  pocket  in  the 

vest  th at  is  brough t  to  the  particip an t's  h om e.   It  is  the  d evice  that  contain s  am plifiers  and  filters  for 

p rop er  p rocessing  of  th e  p h ysiological  signals.   A ll  electrod es  an d  p rob es,  other  than  th e  ox im eter,  are 

con n ected  to  this  d evice.   T h e  p rocessed  sign als  from  this  b ox  are  sent  to  th e  M ain  U nit  by  an 

A nalogu e  cable. 

D ip  sw itches  located  w ithin  th e  P IB  d eterm in e  w h ich  channels  are  turned  on  or  off.   Im p rop er 

settin g  of  these  sw itch es  can  resu lt  in  no  d ata  b ein g  collected .   C orrect  settings  can  b e  fou n d  on  th e 
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F ield S ite P ro ced u res 6. P SG study 

6 .3 . Preparatio n o f P S G E q u ip m ent for h o m e v isit 

6 .3 .2 . P a tient Interfa ce B o x (P IB ) 

n ex t  p age  an d  in  th e  E quipm ent  C are  and  M ain ten an ce  section  of  this  m an u al.   If  you  ever  en cou n ter 

a  completely  flat  line  sign al,  one  of  th e  first  item s  to  ch eck  is  the  dip  sw itch  to  m ake  sure  it  h as  n ot 

accidentally  been  turn ed  off.  

T h e  tab le  below  sh ow s  th e  P IB /h ead b ox  configu ration  for  SH H S  II  as  it  is  d isplayed  on  th e  P IB : 

P IB  D isplay
 

D isplay  N U M B E R  O F  LE A D  W IR E S  W IT H  W IR E  D E S C R IP T IO N
 

A ir  -   C om pum edics  T riple  T herm istor
 

T h or -   T horax  R espiratory  B and  (yellow )
 

A bdo -   A bdom en  R esp iratory  B and  (b lue)
 

P osn - P osition  sensor
 

M ic - Ligh t  sensor
 

E E G /2 - T w o  gold  cu p  electrod es  (blue  an d  yellow )
 

E C G - T w o  sn ap  electrodes  (red  an d  w h ite)
 

Leg/L - N /A
 

Leg/R - N /A
 

E M G - T w o  gold  cu p  electrod es  (brow n  and  orange)
 

E O G /L - T w o  gold  cup  electrodes  (w h ite  an d  gray  - PG 1)
 

E O G /R - O ne  gold  cup  electrode  (p u rp le)
 

E E G - T w o  gold  cu p  electrod es  (beige  and  red )
 

A ux - N /A
 

P tR ef - O n e  gold  cu p  electrod e  (green )
 

E E G /A - N /A
 

E E G /B - N /A
 

E E G /C - N /A
 

It  m ay  be  h elp fu l  to  use  sm all  p ieces  of  color  cod ed  tape,  or  m arker,  to  label  each  electrod e  w ire 

at  several  p oin ts,  visib le  to  you  during  electrode  placem ent.   B e  sure  to  u se  consistent  labels  to  m ark 

electrode  w ires  as  “negative”  or  “p ositive”. 

T IP :   Y ou  m ay  w ant  to  sep a rately  gath er  a ll  right  sid ed  electro d es  (C 4,  A 2,  E O G /R )  a n d  a ll  left 

sid ed  electro d es  (C 3,  A 1,   E O G /L)  and  secure  them  through  a  styrofoam  cup  that  has  had  a  h o le 

p u n ch ed  into  its  botto m .   T h is  m a y  p reven t  tan g ling,  and  h elp  w ith  easier  id en tificatio n  du ring 

p la cem ent.  
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F ield S ite P ro ced u res 6. P SG study 

6 .3 . Preparatio n o f P S G E q u ip m ent for h o m e v isit 

6 .3 .2 . P a tient Interfa ce B o x (P IB ) 

D ip sw itch es located w ith in the PIB determ in e w hich channels are tu rn ed on or off. Im proper 

settin g of these sw itch es can resu lt in no d ata b ein g collected or very poor data q u ality. 

B elow is a p ictu re of correct dip sw itches settings as they ap p ear on the open P IB . P ay attention 

to th e O N and O FF direction s as th ey are differen t for the banks on th e left an d righ t (direction s are 

p rinted in side PIB over b an ks). 
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F ield S ite P ro ced u res 6. P SG study 

6 .3 . Preparatio n o f P S G E q u ip m ent for h o m e v isit 

6 .3 .3 .  P reparing  (In itializing)  the  P C M C IA  flash  (m em o ry )  card 

U sin g  th e  C o m p u m ed ics  P o rtable  M an a g er  Softw a re  P ro g ram 

•  C on firm  M ontage  sam plin g  rates  are  correct  for  SH H SV 3.M O N  and  SH H SV 4.M O N 

•  V erify  SH H S  Polygraph  setup 

•  In itialize  flash card  w ith  P articipant  ID   

6 .3 .3 .1 . S H H S S tu d y T em p late and P o ly g ra p h Setup 

B efore in itializin g the flashcard for the h om e visit you m u st ch eck th at the sam plin g rates are set 

p rop erly for th e S H H S m on tage file an d the polygraph settings. T he sam pling rate for each ch an n el is 

th e n u m b er of sam ples recorded p er secon d . T he m axim u m sam p le rate for each ch an nel is 250 

sam p les/sec, or 256 sam ples/sec for PS2 R ev 4. N ote that a higher sam ple rate im p lies m ore m em ory 

u sed on th e M em ory C ard per hou r. T he storage rate p er h our based on the sam plin g rates selected is 

d isp layed in th e low er righ t han d corn er. T h is rate should not ex ceed 2.5 M b p er hou r if an 8-hour 

record in g is required on a 20 M b M em ory C ard. In S H H S II w e w ill be usin g a high er sam pling rate 

of 250 for th e E C G w h ich w ill req u ire m ore m em ory and w e w ill b e u sing the 32 M b or 4 0 M b . 

T h e follow in g sam p lin g rates are to b e u sed fo r all V 3 (refu rb ish ed) units only - T he rates listed 

b elow w ill N O T w ork w ith the new er V 4 un its. 
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F ield S ite P ro ced u res 6. P SG study 

6 .3 . Preparatio n o f P S G E q u ip m ent for h o m e v isit 

6 .3 .3.1. SH H S Study T em plate a n d P o ly g raph Setup 

T h e   C o m p um edics  P ortable  M a n a ger  P ro g ra m  is  u sed  to: 

•  S etup  th e  M em ory  C ard 

•  D ow n load  Stud y  from  M em ory  C ard 

•  S et  u p  S tu d y  T em plate 

•  D efin e  C ard  R eader  D rive  Letter  N u mbers 

Y ou  w ill  w an t  to  verify  that  the  SH H SV 3.M O N  contain in g  the  proper  sam pling  rates  is  present 

on  you r  system .   T h is  m u st  b e  set  u p  p rop erly  B E F O R E  in itializing  the  m em ory  card.   T o  ch eck  th e 

cu rren t  settings: 

O p en  th e  C om pu m ed ics  P orta b le  M anager  P rogram .
 

S elect  “Study  T em plate  M an ager”
 

  F ro m  th e  S tudy  Tem plate  M anager  (P S2)  w in d o w  yo u  a re  a b le  to  crea te  a  N EW  tem plate, 

E d it  an  existin g  tem plate,  C opy,  R en a m e,  o r  D elete  an  existing  tem plate 

O pen  (click  on  E dit)  the  SH H SV 3.M O N  file  and  verify  the  sam pling  rates  are  correct.
 

If  this  m ontage  file  is  not  available  as  a  selection  you  need  to  create  the  SH H SV 3.M O N  file.
 

T o  C reate  a  new  File:
 

•  S elect  N ew 

•  O n  th e  C h annels  tab  for  E poch  length:    select  3 0  secon d s 

•  D O  N O T  select  the  Pow er  of  2  b ox  (th is  is  for  V 4  M onitors)  - leave  b ox  em pty 

•  E n ter  sam p lin g  rates  to  m atch  ab ove  table 

•  S elect  O K 

•  E n ter  F ile  N am e:      SH H SV 3.M O N 

•  S elect  O K 

N ext  C heck  P olyg ra p h  S ettin g s 

A fter  saving/review ing  the  sam p lin g  rate  settings,  set  up  the  P olygrap h  with  the  channels  in  the 

order  listed  b elow .   T h e  signal  traces  w ill  be  disp layed  in  th is  order  w hen  review in g  the  stu d y.   T h ese 

settin g  also  remain  w h en  the  study  is  received  at  the  Sleep  R eading  C en ter  and  th e  scorer  review s 

th em .   It  is  im portan t  th at  all  stu d ies  b e  uniform  in  this  setup  w hen  received  at  th e  Sleep  R ead in g 

C enter. 
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F ield S ite P ro ced u res 6. P SG study 

6 .3 . Preparatio n o f P S G E q u ip m ent for h o m e v isit 

6 .3 .3.1. SH H S Study T em plate a n d P o ly g raph Setup 

S elect  P olygraph  tab  and  en ter  sign als  in  the  follow in g  ord er 

(h ighligh t  cell,  click  on  the  little  arrow  an d  select  nam e  for  the  drop  d ow n  list) 

 1 E O G (L) 

 2 E O G (R ) 

 3 E M G 

 4 E E G 

 5 E E G (sec) 

 6 E C G 

 7 P .R . 

 8 A IR FLO W 

 9 T H O R  R E S 

1 0 A B D O  R E S 

1 1 S aO 2 

1 2 P O S IT IO N 

1 3 LIG H T 

S tu d y  T em p late  S ettings  for  new  u n its  (V ersion  4) 

T h e  new er  un its  require  a  differen t  stu dy  tem p late  set  u p .   M em ory  card s  prepared  w ith  a 

S H H S V 3 .M O N  w ill  n ot  record  p rop erly  if  u sed  w ith  a  V ersion  4  m on itor.   A ll  sites  need  to  b e  a w a re 

o f  th e  d ifferent  settin g s  as  th ere  is  th e  p o ssib ility  yo u  m ig h t  receive  a  new er  versio n  u n it  a s  a  lo a n er 

if  yo u r  eq uipm ent  is  sent  in  for  repair.   W h en  setting  up  th is  sam p lin g  rate  you  m u st  select  th e 

“P ow er  of  2  rate”  before  m odifying  any  of  the  channel  sam plin g  rates. 

S H H S F ield S ite M anual/M anall_ 11.w pd S H H S M anual of P rocedures 

1 0 :3 1 am W E D 04 S E P 2002/klc P S G S tudy1 



        

       

    

    

             

              

            

 

     

      

85 V olum e 4 S H H S F o llo w -up 2 

F ield S ite P ro ced u res 6. P SG study 

6 .3 . Preparatio n o f P S G E q u ip m ent for h o m e v isit 

6 .3 .3.1. SH H S Study T em plate a n d P o ly g raph Setup 

P roceed w ith settin g up the Polygraph in th e sam e w ay an d save as “S H H S V 4 .M O N ”. 

IF Y O U A R E U S IN G B O T H T Y P E S O F U N IT S (V 3 A N D V 4) IT IS R E C O M M E N D E D T H A T 

Y O U M A R K Y O U R F L A S H C A R D V 3 A N D V 4 A N D O N L Y U S E T H O SE C A R D S W IT H 

A PP R O P R IA T E U N IT S . 

6 .3 .3 .2 .  In itia lizin g  fla sh ca rd  w ith  participant  ID 

•  In sert  mem ory  card  into  slot  on  the  com puter. 
[W A R N IN G :   T h e  m em ory  card  can  on ly  b e  in serted  in  on e  d irection .   It  sh ou ld  slide  in to  th e  slot
 

       easily.   In sert  carefu lly;  n ever  force  in .   T h is  m ay  d am age  th e  card  an d  th e  record er.]
  

•  O p en  P ortab le  M anager  p rogram . 

•  S elect  Setup  M em ory  C ard  b u tton. 
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F ield S ite P ro ced u res 6. P SG study 

6 .3 . Preparatio n o f P S G E q u ip m ent for h o m e v isit 

6 .3 .3.2. Initializing flashcard w ith particip a n t ID 

S elect  O K 

B E  S U R E  TH E  LIG H T  F O R  T H E  P C M C IA  C A R D  R E A D E R  FLA SH E S  indicating  the  card  in 

th is  drive  is  b ein g  in itialized.   If  it  does  n ot  light  up  - ch eck  the  option  b u tton  on  the  m ain  m en u  of 

P ortab le  M an ager  to  be  su re  you  have  the  selected  th e  correct  drive  letter  for  the  PC M C IA  card 

read er. 

W ait  u n til  com puter  fin ish es  initialization  (w indow :  In itializin g…  p lease  w ait  ) 

•  E x it  p rogram 

•  R em ove  m em ory  card  from  the  com puter 

•  In sert  mem ory  card  into  th e  m on itor  th at  is  bein g  prepared  for  th e  visit. 
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F ield S ite P ro ced u res 6. P SG study 

6 .3 . Preparatio n o f P S G E q u ip m ent for h o m e v isit 

6 .3 .3.2. Initializing flashcard w ith particip a n t ID 

E a ch  m a in  unit  (m o n itor)  a n d  P IB /h ea d b o x  h a s  b een  assig n ed  a n  S H H S  ID .   B e  sure  all 

m onitors  an d  P IB s  are  clearly  labeled  w ith  the  co rrect  S H H S  ID  nu m b ers  a n d  that  th ey  a re  visib le 

w h en  the  m onitor  is  placed  in  the  lea th er  ca se..   T his  w ill  en a b le  yo u  to  verify   M o n ito r 

ID /H eadbox  ID  w hen  co m p letin g  form s  during  th e  hom e  visit. 

6 .3 .3 .3 .  F in a l  P reparation  of  P SG  E quip m ent  for  hom e  v isit 

A lw ays  ch eck  your  equipm ent  carryin g  case  con tain s  the  follow in g  b efore  goin g  on  a  visit: 

1 )   M ain  U nit  w ith  fu lly  charged  battery  (>7.8  V )
  

2 )   Initialized  P C M C IA  card  (m em ory  card)  has  been  in serted  in  th e  U n it
 

4 )   C able  to  connect  P IB /h ead box  to  M on itor  record er
 

5 )   Patient  sleep  vest  w ith  P IB /h ead b ox  and  sensors:
 

 (2 )    N on-disposable  electrode  lead s  an d  sn ap s 

(1 0 )   gold  disk  electrodes  w ith  attached  lead  w ires 

 (2 )    thoracic/ab d om in al  belts 

 (1 )    therm istor 

 (1 )    light  sensor 

 (1 )    position  sen sor
  

6 )   O xim eter  cable/d isposable  or  reusable  oxim eter
 

H ave  back-u p  su p p lies  in  the  case,  including  spare  electrodes  and  cab les,  ox im eter  an d  therm istor.  

A lw ays  have  an  extra  b attery  w ith  you  on  th e  visit. 

P erfo rm  “15  M inute  Q A  C heck”  (see  next  page).   R ep lace  any  defective  parts  w ith  p arts 

su p p lied  b y  or  approved  by  C om p u medics.   (S EE  C om pum edics  m anual  for  su p p lem en ta l  d eta ils 

reg a rd in g  equipm en t  co nfigura tion)  T he  C om pum edics  System  an d  its  accessories  should  n ot  be 

m od ified. 
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6 .3 .   Preparatio n  o f  P S G  E q u ip m ent  for  h o m e  v isit 

6 .3 .3 .3 .   F in a l  Preparatio n  o f  P S G  E q u ip m ent  for  h o m e  v isit 

SH H S  T echnician  15-minute  Q A  P rocedure:   P re-study 

(�)
 

G 1 .  E nsure  sensors,  leads,  vest,  and  leather  case  are  clean,  tidy  and  in  go o d  conditio n.
 

•	  Lead s  sho uld  be  free  of  tape  adhesive. 

•	  G o ld  cup  electro d es  sho uld  b e  free  of  gel/paste/tap e,  a  shiny  gold  color,  and  not  distorted.   D isk 

electrodes  must  have  b een  d isinfected  since  last  use. 

•	  R e-usab le  oximeter  p robe  should  be  free  of  dirt  and  ad hesive. 

•	  V est  and  black  respiratory  band  covers  have  been  washed  in  warm  soapy  water  or  d ry-cleaned .  

Foam  padding  (if  used)  and  extension  strap s  should  be  included . 

• Leather  case  should  be  wiped  with  a  damp  cloth. 

G 2 .  E nsure  that  all  electro d e  wires  and  co nnecting  cables  are  securely  attached  to  P IB .   P ack  an  extra 

set  o f  all  leads,  thermistor,  cable/p ro b es,  oximeter. 

G 3 .  Check  p o sitio n  o f  all  d ip switches  on  the  PIB . 

G 4 .  Fully  charged  battery  (>7.8V )  in  m o nito r  and  second  battery  in  briefcase  as  a  b ackup . 

G 5 .  Flashcard  card  in  m o nito r  has  been  set-up  with  correct  montage  (eg   SH H SV 3.M O N ),  ID . 

G 6 .  E nclose  portable  main  unit  within  leather  case.   Check  that  ID  of  unit  is  visible. 

G 7 .  Connect  head b ox  to  main  unit.   Listen  for  click  when  co nnecting  cable  to  headbox  and  main  unit.  

P ull  cab le  with  moderate  fo rce  to  ensure  it  d o es  no t  disconnect  easily  at  both  end s. 

G 8 .  Connect  o ximeter  p ro b e  to  m ain  unit.   P ull  firmly  on  cable  and  ensure  it  is  secure. 

G 9 .  Switch  main  unit  O N ,  listen  fo r  “B E E P ”  and  o b serve  the  3  O ks: 

A /D 1 ......................O K      A/D 2 ......................O K R ealtime  Clock.........O K 

G 1 0.  T ime  and  D ate  correct   (T im e  and  d ate  are  fo und  at  the  top  of  the  reco rd er's  viewing  screen) 

G 1 1.  W ith  flashcard  inserted ,  check  for  the  RE AD Y  message. 

G 1 2.  Check  for  correct  informatio n  o n  card    

P articip ant  ID 

M o nID H d b xID 

G 1 3.  Automatic  ST ART  and  E N D  times  correct   (A t  M ain  M enu,  arro w  up  to  “reco rd ing”,  press  O K . 

G 1 4.  B attery  vo ltage  indicate  full  charged:  >7.8  V o lts  (M ain  M enu,  O P T IO N S...) 

G 1 5.  Settings  correct  (M ain  M enu,  O P T IO N S,  SE T T IN G S...): 

E M G  N O T CH 6 0 

O X IM E T E R  A LA RM O FF 

R E M O T E O N 

A U T O  RE CO RD O N 

G 1 6  O ximeter 

•	 red  light  shining  brightly  fro m  p ro b e,  even  when  cab le  m o ved  (as  a  p atient  would ) 

• surface  of  probe  clean 

G 1 7.  B efore  using  main  unit,  check  that  previous  stud y  yield ed  go o d  q uality  d ata   o n  all  channels 

 (See  Sleep  Study  E valuatio n  Form ). 

G 1 8.  D isconnect  M ain  C ab le  from  P IB  to  R eco rd er  prior  to  patient  ho o kup .   

G 1 9.  T urn  o ff  recorder  to  save  b attery  life.	 ____________(initials/date) 

                        (m o nito r  ID ) 
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F ield S ite P ro ced u res 6. P SG study 

6 .4 . T h e settin g for the P SG Stu d y 

A sk to see th e sleeping quarters to id en tify an y p rob lem s (e.g. w h ere w ill the m on itor u n it sit?). 

T h is w ill also h elp you to determ in e w h ich hand the oximeter sh ou ld b e placed (e.g., closest to a b ed 

tab le, or th e n on -d om in an t h and). A t this tim e, also ascertain th e sleeping arrangem ent involvin g an y 

b ed p artn ers. N otate on Signal V erification F orm . 

E lectric blankets should not b e u sed d u rin g a sleep study because th e electrical field created can 

in fluence the electrod es of the P S G record in g system . Particip an ts should be asked about electric 

b lan ket u se. If a p articipant uses an electric b lan ket, h e/ sh e m ay use th e blanket to warm the b ed b u t 

th e b la nket m ust be turned off and u n p lu g g ed before the participant gets into bed. (N ote: Som e 

p articipants m ay have trou b le u n p lugging their blankets. If this is the case, technicians should offer 

to u n p lu g th e b lanket an d th en p lu g it b ack in th e m orn in g w hen they p ick up the eq u ip m en t.) If th e 

p articipant is unw illing or oth erw ise unable to d o th is, the stud y sh ou ld b e d eferred until w arm er 

n igh ttim e tem p eratu res are ach ieved in the geographical setting. 

S et u p can b e done in any com fortable chair. M any people w ill be comfortable w ith h aving the 

h ook-u p p erform ed in the kitchen. C lear a flat su rface area to set u p su p p lies (kitchen table, d in in g 

room, etc.). Set all materials on a tray or d isp osable pad and position for easy access. H ave the 

su b ject sit close to your su p p ly tray during hookup. Place a cover (e.g., a tow el) over the b ack of an y 

fin ished or upholstered fu rn itu re to avoid stains from the variou s electrode cream s. M ake sure you 

h ave easy access to su bject's head, chest, etc. 

If th e p articip an t has not taken a show er (2 4 hrs) prior to you r arrival, ask him /her to w ash 

h is/h er face and chest w ith soap an d w ater before ap p lyin g electrod es. E x plain th at the electrodes 

w ill ad h ere better and a better stu d y w ill b e produced if th e skin is clean sed in this m ann er. 

T IP : If the settin g is poorly lighted , you m ay con sid er using a ca m p in g style h eadlam p to help 

illu m in a te th e scalp , th e n eck a nd other areas in w hich p la cem ent is critical. 

6 .5 .  S en so r  P la cem ent 

P rop er  sensor  placem ent  is  very  im p ortan t  for  effectively  recording   sleep  patterns.   B ecause  you 

w ill  b e  con n ectin g  th e  sen sors  to  th e  p atient,  you  sh ou ld  b ecom e  fam iliar  w ith  each  sensor  and  learn 

h ow  to  correctly  p lace  and  con n ect  them .   A ll  sen sors  sh ou ld  b e  labeled  to  sim plify  their 

id en tification  and  conn ection s.   

[N ote:  W h en  con n ecting  the  sen sors,  b e  su re  to  hold  th e  sensors  by  the  ends  not  b y  the  w ires.  

A lso,  for  cleanliness,  use  non-sterile  patient-care  gloves  w hen  applyin g  electrodes.] 

B elow  are  general  ru les  for  good  sensor  placem en t: 

1 )  H ave  subject  sham pooed ,  sh aved ,  sh ow ered  and  in  bedclothes
 

2 )  Prep  on ly  areas  of  skin  th at  electrodes  cover
  

3 )  U se  only  sm all  pieces  of  tape  but  en ough  to  secu re  the  sensor  and  w ires
  

4 )  Provide  for  “stress”  in  w ire/cables
 

5 )  Secure  loose  w ires/cables  w ith  tap e
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F ield S ite P ro ced u res	 6. P SG study 

6 .5 . S en so r P la cem en t 

6 )	  For  elem ents  that  req u ire  particip an ts  hook-up,  have  sub ject  dem onstrate  ability  to 

p lace/rep lace/rem ove  sensors  (use  a  m irror  if  necessary) 

7 )	  U se  non-d om inant  hand  for  ox im eter  p lacem en t 

Y ou  w ill  use  10  electrodes  (2  ground  [PG 1  and  PG 2],  C 3  ,  C 4  ,  A 1 ,  A 2,  left  E O G ,  right  E O G ,  

2  ch in  E M G ,  an d  2  E C G  [snap s]).   Y ou  also  w ill  be  usin g  a  vest,  ab d om en  and  chest  b elts,  

an  oxim eter,  a  th erm istor,  an d  a  p osition  and  light  sensor.  

6 .5.1 .  Suggested  O rd er  o f  P S G  H ook-u p : 

 (1 ) E C G  (2  electrod es)	 W h ite  (-)  b elow  righ t  clavicle.   R ed  (+)  b elow  th e  left  breast,  in  a 

lin e  ex tending  from  th e  m idpoint  of  the  left  clavicle.   D ro p 

electrode  w ire  u n d ernea th  clo thing  b efo re  a ttachin g  electro d e  to 

th e  b o d y  a n d  th rea d  w ire  u p w ard s  (over  th e  sh oulders). 

 (2 ) R esp iratory  b elts  (2  b an d s)	 Y ellow  (thoracic)  below  left  arm p it 

B lu e  (ab d om in al)   below  the  low er  ed ge  of  the  left  rib cage. 

 (3 ) S leep  vest T orso  of  bod y 

 (4 ) G old  D isk  E lectrodes H ead,  eyes  and  chin 

(5 ) Ligh t  S ensor T hrough  buttonhole  in  vest 

(6 ) P osition  S en sor V elcro  square  at  top  of  T horacic  resp iratory  ban d 

 (7 ) O x im eter  O n  the  fin ger  of  n on -dom inant  hand 

 (8 ) T h ermistor U n d er  nose,  above  upper  lip  

6 .5 .1 .1 .  S tep  1 :  A tta ch m ent  o f  E C G  E lectrod es 

W h ite  (-)  electrode  3-5  cm .  (2  finger  breadths)  below  m id p oin t  of  right  clavicle.
 

R ed  (+)  electrod e  b elow  the  left  b reast  crease,  in  line  w ith  the  m idpoint  of  the  left  clavicle.
 

W h en  d eterm in in g  th is  site,  p lease  b e  sen sitive  to  patien t  m odesty  issu es;  lift  on ly  as  m uch  of  the
 

u pper  garm en t  as  n ecessary  to  determ in e  p lacem ent  an d  afford  secu re  attach m en t  of  this
 

electrod e.
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6 .5 . S en so r P la cem en t 

6 .5.1.1. Step 1: A ttachm ent of E C G E lectrodes 

If  m od esty  issu es  are  of  concern  use  alternative  placem en t  d escrib ed  below : 

B elow  m idpoint  of  left  clavicle,  for  th e  red  (+)  electrode  can  be  used  if  the  particip ant  is 

u n com fortable  w ith  th e  standard  placem en t,  or  if  site  cannot  b e  determ ined  d u e  to  b od y  m ass.   T h is 

altern ate  placem ent  is  called  su b clavicular. 

1 . F eed  electrode  en d  of  th e  w ire  d ow n  u n der  the  clothing.   

2 . R em ove  electrod e  from  sealed  package  (e.g.,  M ed tronic  M ed clear  E C G  electrod es).   S n ap 

electrode  to  lead  w ire  b efore  applying  to  sub ject's  skin.  

3 . P repare  the  m arked  sites  b y  ligh tly  ab rading  w ith  prep  gel.   R em ove  ex cess  p rep  gel  b efore 

p lacin g  the  electrod e.   R em ove  b ackin g  from  electrode  an d  p lace  gel  electrod e  on  clean sed 

sites,  w ith  gel  sid e  d ow n . 

4 . F orm  a  sm all  “stress”  loop  w ith  the  wire  im m ediately  feeding  th e  electrode,  secu re  w ith  a 

sm all  am ount  of  tap e.  

5 . In d icate  the  E C G  p lacem ent  used  on  the  Signal  V erifica tions  F orm . 
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6 .5 . S en so r P la cem en t 

6 .5 .1 .2 .  S tep  2 :  P lacem ent  of  R espiratory  B a n d s  

Y ellow  lead  =  chest  b and
 

B lu e  lead  =  abdom en  band
  

1 .	 P lace  th e  respiratory  bands  into  the  black  nylon  covers.   

2 .	  P lace  th e  chest  b a n d  (yellow  lead)  under  th e  left  arm pit,  w ith  the  lead  w ire  facing  upw ards.  

T h e  stretch y  white  m aterial  sh ou ld   extend   m inim ally  from  the  m id  b ack  to  th e  m id  fron t 

(arou nd  the  left).   T h e  V elcro  patch  shou ld  b e  in  fron t  of  the  subject,  betw een  th e 

b reastb on e.   A djust  th e  black  ex tender  belt  so  the  b elt  is  secu re,  b ut  not  tigh t.   R un  w ires 

u p w ard s  an d  d rap e  over  the  shoulder.   

3 .	 T h e  abdom inal  band  (b lu e  lead )  sh ou ld  b e  around  the  um bilicus  (b elly  button)  or,  if  this 

p osition  is  n ot  possible,  b elo w  th e  low er  edge  of  the  left   rib  cage  w ith  th e  b lu e  lead  w ire 

facin g  u p wards.   R un  w ires  u p w ard s  an d  drape  over  the  shoulder.  

•	 T o  en sure  that  th e  respiratory  bands  are  attach ed  firmly  around  the  p atien t  th e  bands  should 

b e  stretched   6  in ches  to  join  clips.   

•	  In correct  ap p lication  of  resp iratory  b an d s  can  cau se  very  p oor  signals. 

•	  D o  n ot  restrict  the  particip an t's  com fort  or  b reath in g.   
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6 .5 .	 S en so r P la cem en t 

6 .5 .1 .3 .  S tep  3 :   P o sitio n  the  Sleep  V est  (bib  design)  

Have the participant sit in a chair while placing the vest.  This will allow you to help guide 
the wires of the sensors that have already been placed. 

1 .	 U n d o  the  velcro  pouch  on  the  sleep  vest.   T he  pouch  h as  2  levels  separated  b y  a  velcro  strip .  

M ake  certain  th e  pou ch  is  com p letely  op en  so  the  hole  on  th e  in side  of  the  low er  level  is 

visib le. 

2 .	 A sk  th e  particip ant  w h at  p osition  h e  u sually  sleeps  in  (front,  b ack,  sides,  etc.)  to  d eterm in e 

w h eth er  the  PIB  headbox  sh ou ld  be  w orn  on  the  front  or  back.   Particip an ts  th at  sleep  on  the 

b ack  sh ould  w ear  the  PIB  on  the  front,  those  w h o  sleep  on  the  abdom en  should  w ear  th e  b ox 

on  th eir  back. 

3 .	 U n d o  the  velcro  straps  on  th e  sid e  of  th e  sleep  vest.   T urn  the  vest  so  the  p ou ch  flap  is  to  th e 

ch est  or  b ack,  depending  on  the  sleepin g  p osition .   H ave  the  participan t  p u t  th e  vest  on  over 

h is  h ead . 

4 .	 T h read  w ires  from  ab d om in al  an d  th oracic  b elt  th rough  th e  h ole  in  th e  front  of  th e  vest  in to 

p ocket.   A ttach  w ires  to  PIB  and  close  PIB  cover.   U sin g  a  ru b b er  band  or  tw isty,  bundle 

ex cess  belt  w ires  so     th ey  d on 't  get  tan gled  in  the  rest  of  th e  eq u ip m en t.   P lace  the  b u n d led 

ex cess  in  the  low er  level  of  the  pouch  and  close  the  velcro  strip  separating  the  levels 

(leavin g  th e  up per  level  undone).  

 

5 .	 S ecure  the  sid e  velcro  straps,  using  the  exten ders  if  necessary  for  large  girth.   A djust  the 

velcro  sh ou ld er  straps  so  that  the  p ocket  of  the  vest  is  at  a  com fortable  level.   If  a  p articipant 

h as  an  ex trem ely  long  torso,  th e  extender  strap s  can  b e  u sed  at  th e  shoulders  also.   M ake 

su re  th at  the  side  velcro  strap s  are  as  tigh t  as  com fortably  possib le,  because  the  w eight  of  th e 

h ead box  has  a  tendency  to  p u ll  th e  vest  p ou ch  dow n,  brin gin g  the  opposite  side 

u n comfortably  close  to  the  neck.   If  th e  b ottom  straps  are  secure,  this  d oes  n ot  h ap p en  as 

easily. 

6 .	 C lose  th e  velcro  strips  on  th e  sid es  of  the  u p p er  level  of  th e  p ouch. 
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6 .5 .	 S en so r P la cem en t 

6 .5 .1.3. S tep 3 : P ositio n th e Sleep V est (b ib d esig n ) 

7 .	 P lace  th e  PIB  head b ox  in  the  upper  p ou ch  so  that  th e  w ires  point  u p  tow ard  th e  p articip an t's 

h ead  (keep   in  m ind  w here  the  record er  w ill  sit  in  th e  b edroom ).   T h e  cab le  sh ou ld  ex it  th e 

p ouch  on  th e  sid e  w here   the  recorder  w ill  be  situated. 

8 .	 O p en  th e  velcro  strip  on  one  of  the  shoulder  strap s.   U n w rap  the  lead  w ires  from  the  PIB  and 

lay  th em  over  the  participant's  shou ld er,  run  the  w ires  throu gh  and  close  th e  velcro  secu rely.  

P lace  th e  position  sensor  aw ay  from  the  other  w ires,  or  allow  to  d an gle  from  the  vest  pocket. 

9 .	 Leavin g  a  p ath  for  th e  electrode  w ires  from  the  PIB ,  close  th e  velcro  strip  at  the  top  of  the 

p ouch.  

6 .5 .1 .4 .  S tep  4 :  A p p ly  E E G  Scalp  E lectro d es  (G o ld  D isk) 

T h e  process  for  placing  EE G  sensors  on  the  adult  participant  w ill  follow  the  1 0 -2 0  system  for 

electrode  p lacem en t.   T h is  stan dard  w as  developed  to  provid e  consistent  app lication  of  E E G 

electrodes  for  th e  collection  of  brain  w aves.   T his  system  is  based  on  m easu rem en ts  from  4  standard 

p oin ts  (landm arks):  the  nasion,  inion,  and  left  an d  righ t  pre-auricu lar  p oin ts  (see  glossary  for 

d efinitions). 

 

•	  E lectrod es  m u st  be  p laced  in  the  correct  locations  to  yield  valid  data. 

•	  E lectrod e  sites  m u st  be  properly  prepared  prior  to  electrod e  placem ent  to  insure  tight 

b on d in g  an d  low  im pedance  values.   

•	  S ecu re  attachm ent  of  gold  disk  electrod es  is  crucial  to  successfu l  record ing  of  data. 

6 .5.1 .4.1.  Identify  your  lan d m arks 

1 )  P re-au ricu lar  poin ts:   S tan d in g  at  th e  sid e  of  th e  p articipant,  look  at  the  ear.   In  fron t  of  the  ear 

can al  is  a  sm all  flap  of  cartilage  called  the  tragus.   Just  above  th e  tragus  is  the  point  at  w hich  the  top 

of  ear  lobe  begins  to  form .   T he  sm all  d im ple-like  indentation  b etw een  the  tragus  and  the  form ation  of 

th e  top  of  th e  ear  lobe  is  th e  pre-au ricu lar  p oin t.   If  in  dou b t,  ask  the  particip ant  to  op en  and  close  his 

jaw .   Look  and  feel  for  m ovem en t  at  th e  indentation  above  th e  tragu s.   U sin g  b lu e  ch ina  m arker, 

lightly  mark  these  land m arks  on  both  the  right  and  left  sides  of  the  participant. 

2 )  N asion :  F acin g  th e  p articipan t,  look  into  his/her  eyes.   F in d  th e  sm all  d ip  at  th e  brid ge  of  the  nose 

b etw een  th e  eyes.   T h is  p oin t  at  w h ich  th e  forehead  m eets  the  nose  is  the  n asion.   Lightly  m ark  th e 

n asion . 

3 )  In ion :  U sin g  a  com b ,  unpadded  cotton  sw ab  end  or  hair  clip  p art  th e  p articipant's  hair  dow n  the 

cen ter,  in  th e  b ack  of  the  head.   Startin g  at  th e  n ap e  of  th e  n eck,  run  a  fin ger  up  the  back  of  th e 

p articipant's  head  u n til  a  b on y  ridge,  or  bu m p,  can  be  felt.   H aving  the  p articipant  m ove  his/her  head 

u p  an d  dow n  m ay  help  you  to  iden tify  this  bon y  ridge.   T h e  sligh t  hollow  just  b eneath  th is  b on y  rid ge 

is  th e  in ion .   Ligh tly  m ark  the  inion.   T his  landm ark  m ay  be  d ifficu lt  to  feel  on  som e  individ u als. 
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6 .5 . S en so r P la cem en t 

6 .5 .1.4.1. Id en tify y o u r la n d m a rks 

T ip : 

When the inion cannot be determined use the following method: 
•	 Re-identify the nasion, which has been lightly marked. 
•	 Re-identify both pre-auricular landmarks, which have been lightly marked. 
•	 Standing on the side of the participant, visualize an imaginary line forming a band 

around the head using the nasion and preauricular sites that have been marked.  The 
back of this imaginary band should identify the inion.  Mark the inion lightly. 

6 .5.1 .4.2.  M easure  for  electrode  sites 

• 	 Distance measurements are done with a metric tape measure, and taken in centimeters 
(cm.) and millimeters (mm.).  When computing percentages to find the electrode site a 
quick measurement guide can be found below, as well as in the Equipment Maintenance 
Section. The guide can be photocopied and kept with your prep materials for handy 
reference. 

• 	 All marks on skin must be done with a non-toxic, non-permanent implement, such as a 
wax-based china marker.  Bright blue is most easily seen against dark hair.  Red can be 
misidentified as blood by the participant or family members. 

• 	 When working with participants having long or thick hair, create a part in the hair by 
means of a comb or the unpadded end of a cotton-tipped swab; then hold the hair in place 
with hair clips while you work.  The skin must be visible at the electrode sites because 
the electrode must rest on the skin, not on hair. 

• 	 All scalp electrode sites are determined by creating 2 lines that intersect.  The electrode 
is placed over the point at which the 2 lines cross. 

P lease  see  p age  1 0 3  for  a  d iagram  of  E E C  placem ents.  

S H H S F ield S ite M anual/M anall_ 11.w pd S H H S M anual of P rocedures 

1 0 :3 1 am W E D 04 S E P 2002/klc	 P S G S tudy1 



   

     

    

    

   

 

  

     

      

96 V olum e 4 S H H S F o llo w -up 2 

F ield S ite P ro ced u res 6. P SG study 

6 .5 . S en so r P la cem en t 

6.5.1.4.2. M ea sure fo r electro d e sites 

Q uick R eference: M easurem en t C h a rt 

T o tal 

M easurem ent 

V a lu e (cm .) 

5 0 % V a lu e 

(cm .) 

2 0 % V alue 

(cm .) 

3 0 1 5 .0 6.0 

3 1 1 5 .5 6.2 

3 2 1 6 .0 6.4 

3 3 1 6 .5 6.6 

3 4 1 7 .0 6.8 

3 5 1 7 .5 7.0 

3 6 1 8 .0 7.2 

3 7 1 8 .5 7.4 

3 8 1 9 .0 7.6 

3 9 1 9 .5 7.8 

4 0 2 0 .0 8.0 

Note: If the total value measurement contains a fraction, continue to use the percentage values as the whole number. 
Example:  Total measurement = 35.2, 35.5, 35.7  continue to use the percentage values for 35. 

Remember: The 50% values are used to determine Cz. 
The 20% values are used to determine C3 and C4. 

T o  determ in e  C z: 

1 )  H ave  th e  p articipan t  sit  in  a  ch air.   S tan d ing  at  th e  side  of  th e  particip an t,  place  the  zero  lin e  (0 )  of 

th e  tap e  m easu re  on  the  m arked  inion.   H old in g  th e  tap e  m easure  in  place  w ith  your  n on -d om in an t 

h an d ,  stretch  the  tape  m easure  u p w ard s,  over  th e  crow n  of  the  head,  u n til  it  reaches  th e  m arked 

n asion .   D etermin e  th e  total  d istan ce  b etw een  the  inion  to  n asion,  in  centim eters.   R em em b er  this 

n u m b er  (it  m ay  help  to  w rite  it  dow n). 

C om pute  5 0 %  of  th is  total  m easu rement  (or  u se  your  m easurem ent  guid e). 

2 )  R em ove  the  tap e  m easu re,  and  re-position  w ith  the  zero  line  on  the  m arked  nasion .   S tretch in g  th e 

tap e  m easure  upw ards,  over  the  crow n  of  the  head,  m ark  th e  value  for  5 0%  of  the  n asion  to  inion 

total.   W h en  m arking  these  sites,  m ake  a  large  en ou gh  lin e  so  it  can  be  easily  found. 

3 )  R em ove  the  tap e  m easu re  and  stand  behind  the  p articipant.   P lace  the  zero  lin e  of  the  tape  m easure  

on  th e  left  p re-auricu lar  m ark.   Stretch  the  tape  m easure  over  the  top  of  the  head ,  and  alon g  the  m ark 

th at  h as  just  been  m ade,  u n til  it  reach es  th e  righ t  p re-au ricular  m ark.   D eterm ine  the  total  d istance 

from  p re-au ricu lar  to  pre-auricular  in  centim eters.   R em em ber  th is  num ber  (it  may  help  to  w rite  it 
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6 .5 . S en so r P la cem en t 

6.5.1.4.2. M ea sure fo r electro d e sites 

d ow n ).   C om p u te  50 %  of  this  total  m easurem en t  (or  u se  you r  m easurem ent  gu id e).   W hile  firm ly 

h old in g  th e  tap e  m easu re  at  the  left  p reauricular  m ark  allow  the  tape  m easure  to  d rap e  over  th e  crow n 

of  the  head  w h ile  m arkin g  the  valu e  for  50%  of  the  total  m easurem en t.   This  m ark  sh ou ld  intersect  th e 

p reviou sly  m ad e  lin e.   T he  p oin t  at  which  the  lin es  in tersect  is  th e  site  for  th e  C z  electrode  placem en t. 

T o  determ in e  C 4: 

1 )  C on tinue  to  stand   beh in d  the  participant.   P lace  the  zero  lin e  of  the  tap e  m easure  on  th e  site  for  the 

C z  electrode  p lacem ent.   W h ile  firm ly  h olding  th e  tap e  m easure  in  place,  allow  it  to  drape  over  the 

righ t  side  of  th e  p articipant's  h ead  u n til  it  reach es  th e  right  p re-auricular  m ark.   C om p u te  20%  of  the 

total  pre-au ricular  to  pre-au ricular  m easu rem ent  (or  u se  you r  m easurem ent  gu id e).   C ontin u e  to  h old 

th e  tap e  m easu re  in  place  as  you  m ake  a  m ark  at  the  2 0%  location .   W ithou t  m ovin g  the  tape  m easu re  

m ake  another  lin e,  following  th e  ed ge  of  the  tap e  m easu re,  to  intersect  the  20 %  m ark.   A fter  rem oving 

th e  tap e  m easu re,  ex ten d  b oth  lin es  so  th ey  intersect.   T h e  p oin t  at  w hich  the  lin es  intersect  is  the  site 

for  th e  C 4  electrod e  placem en t. 

T o  determ in e  C 3: 

1 )  S tan d  in  fron t  of  the  participant.   Place  the  zero  lin e  of  the  tape  m easure  on  th e  site  for  th e  C z 

electrode  p lacem en t.   W h ile  firm ly  holding  the  tape  m easure  in  place,  allow  it  to  drape  over  th e  left 

sid e  of  th e  p articip ant's  head  until  it  reach es  th e  left  pre-au ricular  m ark.   C om p u te  2 0 %   of  th e  total 

p re-au ricu lar  to  pre-au ricular  m easurem ent  (or  use  your  m easu rem en t  guide).   C ontinue  to  h old  the 

tap e  m easure  in  place  as  you  m ake  a  m ark  at  the  20%  location .   W ith out  m ovin g  the  tape  m easure  

m ake  another  lin e,  following  th e  ed ge  of  the  tap e  m easu re,  to  intersect  the  20 %  m ark.   A fter  rem oving 

th e  tap e  m easu re,  ex ten d  b oth  lin es  so  th ey  intersect.   T h e  p oin t  at  w hich  the  lin es  intersect  is  the  site 

for  th e  C 3  electrod e  placem en t. 

T o determ in e A 1 and A 2:
 

T h ese p lacem en t sites are on the m astoid process (b on e b ehind the earlob e). T h e electrode should be
 

p laced on th e skin betw een the crease of th e earlobe and w here th e hairline begin s. Lightly m ark
 

th ese sites. A 1 is p laced on th e left m astoid , A 2 on th e righ t.
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6 .5 . S en so r P la cem en t 

6.5.1.4.2. M ea sure fo r electro d e sites 

T o determ in e EO G p lacem en ts: 

T h e E O G record in g electrod es are p laced abou t 1 cm . (on e finger b readth ) lateral to and 1 cm . b elow 

th e ou ter can th us of the eye, (on the ridge of the orbital bone). Ligh tly m ark th ese sites, th en stan d in 

fron t of the participant to m ake certain that they are sym m etric. A sym m etric placem ent of th e E O G 

electrodes can create u n certain ties in the data interpretation. 

T o determ in e EM G p lacem en t: 

B ackgrou nd: T he E EG w aveform s in R E M sleep resem ble the w aveform s of w akefulness. 

T h e facial m uscles how ever, relax in R E M sleep; th erefore th ese E M G electrod es 

are crucial in correctly identifyin g R E M sleep. T hese electrod es m ust b e 

attach ed firm ly to p reven t d isplacem ent and to yield q uality d ata th rou gh th e 

record in g p eriod . 

P lacin g b oth ch in E M G electrod es on th e face b elow th e low er lip , on th e ledge of the ch in, provides 

a stab le area for attach men t. F or p roper pickup of m uscle activity, th e electrodes m u st b e separated 

b y a d istance of at least 3 cm . C olor cod in g for sid es is not necessary. 

A n alternative placem ent is on th e su b m en talis, w h ich is a large m uscle located undern eath the chin. 

H aving the participant activate this m u scle m ay b e h elpfu l for d eterm ining the placem en t of th e E M G 

electrodes. T o activate th e m u scle, place your hand u n d er the p articipan t's ch in , b etw een the tip if the 

ch in an d th e n eck. A sk the p articip an t to sw allow . Y ou w ill feel th e subm entalis m uscle m ove. T h e 

electrodes are p laced on either side of th is m u scle but at least 3 cm . ap art from each other. P lacin g 

one electrod e on th e ledge of th e chin (below the low er lip) and th e oth er electrode on th e b elly of th e 

su b m en talis m uscle is also acceptable. 
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6 .5 .	 S en so r P la cem en t 

6.5.1.4.2. M ea sure fo r electro d e sites 

R eference:
 

A R eview o f th e Intern a tional T en-T w enty System of E lectro d e P lacem en t, 1974, T h e G rass
 

In stru m en t C o., Q u incy, M ass.
 

6 .5.1.4.3.  P repare  the  E lectro d e  Sites 

Before the attachment of gold disk electrodes the skin at the marked sites must be properly 
cleansed and lightly abraded.  This insures low impedance values.  Excessive impedance 
defeats the passage of signals into the electrode and, in turn, to the recorder.  For optimal 
recording the impedance readings of  the electrodes should be < 10 kÙ and should be balanced 
(values should be approximately the same).  One exception is ECG, which can tolerate 
impedance values up to 30 kÙ. 

•	  S u ccessfu l  skin  preparation  prior  to  electrod e  placem en t  h elp s  to  red u ce  th e  level  of 

im p ed an ce  th ereb y  improving  the  qu ality  of  signal. 

•	  S kin  preparation  requires  abrasion  to  the  top  layer  of  th e  p articipant's  skin  at  the  electrod e 

site.   A lth ou gh  b lood  is  n ot  evid en t,  the  field  technician  m ust  understand  that  these  areas 

are  now  n on -in tact  skin  and  pose  a  risk  for  b loodborn e  p athogens.   SH H S  recom m en d s 

w earin g  latex  or  n on-latex  gloves  as  p erson al  protective  eq u ip m en t  (PPE )  at  all  tim es 

w h en  w orking  w ith  non-in tact  skin  and  equipm en t  w hich  h as  b een  in  d irect  contact  w ith 

n on -in tact  skin  (i.e.:  used  electrod es). 

•	  U se  an  ab rasive  preparation.   Preparation s  su ch  as  N u-P rep  and  S kin  P u re  con tain 

relatively  less  pum ice  an d  m ay  b e  p referred  for  participants  w ith  sen sitive  or  fragile  skin .  

P rep aration s  w ith  higher  pum ice  concentration  (su ch  as  Lem on  P rep)  m ay  b e  u sefu l  for 

p articip ants  w ith  tou gh  or  oily  skin  (an d  for  bald  participants). 

•	  A b rad e  only  the  area  at  th e  m arked  site.   G old  d isk  electrodes  have  a  d iam eter  of  1 

centim eter,  therefore  th e  ab rasion  sh ould  be  lim ited  to  an  area  the  size  of  or  ju st  sligh tly 

larger  than  th e  electrode.   O n  m arked  sites,  remem ber  th at  the  electrode  sh ou ld  b e  p laced 

w h ere  th e  2  lin es  in tersect. 

•	  T h e  particip an t  shou ld  know  w h at  to  ex p ect!   Please  com m unicate.   Y ou  m ay  ch oose  to 

u se  the  follow ing  scrip t:  “B efore  I  attach  the  electrodes,  I  h ave  to  get  your  skin  read y.   I 

w ill  b e  using  a  sp ecial  cleaner  that  sets  the  skin  up  for  a  good  con tact.   Y ou  m ay  feel  a 

little  bit  of  scratchin g  on  your  skin,  it  m ay  feel  a  little  like  sandpap er,  but  it  shou ld  n ot 

h u rt,  and  it  w ill  not  h arm  your  skin .” 

1 .	 P lace  a  sm all  amount  of  skin  prep  ab rasive  onto  a  clean  disposab le  su rface  (i.e.:  4x4 

gau ze  sq uare  or  sm all  plastic  m ed .  cu p ). 
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6 .5 .1 .4 .3. P repare th e E lectrode Sites 

2 .	 If  w orking  in  a  hairy  area,  separate  the  h air  in  ord er  to  see  the  skin .   Y ou  m ay  find  a 

com b  or  hair  clip s  useful  to  create  a  p art  an d  hold  th e  h air  b ack. 

3 .	 U se  a  cotton  tipp ed  applicator  to  transfer  a  sm all  am ou n t  of  skin  p rep  directly  onto  th e 

electrode  site.   B efore  lifting  the  applicator,  apply  a  m od erate  p ressure  and  m ake  sm all 

circular  m otions  repeated ly  on  th e  skin .   T ake  care  that  you  include  the  center  of  th e  site, 

n ot  just  make  circles  arou n d  it  leavin g  th e  cen ter  un-prepped.   Y ou  m ay  p refer  to  u se  a 

com bination  of  b ack  an d  forth  strokes  along  w ith  som e  circu lar  m otion s. 

4 .	  C on tinuin g  w ith  m oderate  p ressu re,  slow ly  cou n t  to  5  w hile  you  scrub  th e  site 

(1 one-th ousand,  2  on e-thousand,  3  one-thousand,  4  on e-thousand,  5  on e-th ou sand ).   Y ou 

are  done  w hen  th e  skin  “pinks  up”.   E xp ect  some  particip ants  to  have  m ore  fragile  skin 

th an  others;  keep  an  eye  on  w h at  you  d o.   Y ou  m ay  h ave  to  ad ju st  the  pressure  or  the 

count  tim e. 

5 .	  P rep  abrasives  are  not  design ed  as  conductors,  rem ove  any  ex cessive  p rep  ab rasive  from 

th e  skin  prior  to  electrode  placem ent. 

6 .	   R ep eat  th e  ab ove  step s  for  each  electrod e  site.   It  is  m uch  easier  to  prep  2  or  3  sites,  an d 

th en  to  apply  those  electrodes,   provided  you  d o  n ot  lose  your  prep p ed  sites. 

7 .	  D iscard  the  applicator  an d  p rep  abrasive  when  fin ish ed.   N ever  con tam inate  you r  original 

tu be  or   bottle. 

6 .5.1 .4.4.  A ttach  G old  D isk  E lectro d es 

T h e  gold  d isk  electrodes  are  ap p lied  to  the  p rep ared  sites  w ith  an  electrolyte  paste.   T h is  paste 

serves  a  d u al  p u rp ose:  p roviding  both  a  con d u ctive  path w ay  for  the  sign al  to  en ter  the  electrod e  cu p , 

as  w ell  as  h oldin g  the  electrode  in  place  on  the  skin.   T here  are  differen t  electrolyte  pastes  available, 

as  w ell  as  d ifferent  application  techniques.   

A lth ou gh  different  pastes  m ay  be  used  for  differen t  electrod es  sites  (EE G ,  E O G  or  E M G  sites)  b oth 

S H H S  an d  m an u factu rers  recom m en d  n ever  m ixin g  pastes  for  the  sam e  electrod e. 

A d verse  reactions  to  m ixing  2  electrolytes  to g eth er  ca nnot  b e  predicted . 

•	  A ssem b le  you r  su p p lies  in  advance.   H ave  several  pieces  of  cu t  gauze  or  pieces  of  tape  ready 

to  p lace  on  top  of  th e  electrode  once  it  is  p laced  on  the  skin .   G ravity  can  m ove  the  electrod e 

from  it's  p roper  site  w hile  you  fum ble  w ith  equipm en t. 

•	  P rior  to  attach in g  gold  disk  electrodes,  cu t  a  sufficient  length  (approx imately  2  arm 's  len gth) 

of  S u rgitube  1"  tube  gauze.   R u n  the  gold  d isk  electrod es  th rou gh  the  len gth  of  th e  tu b e 

gau ze  to  create  a  cotton  sh eath  en casin g  all  of  the  w ires.   Secure  th e  S u rgitu b e  sh eath  w ith  a 
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6 .5 .1.4.4. A ttach G o ld D isk E lectro d es 

tw isty  or  an other  ap p ropriate  fastener  ap proxim ately  12-18"  from  th e  gold  d isks.   T his  w ill 

allow  for  the  electrodes  to  be  placed  accordin g  to  th e  color  cod es  an d  for  range  of  m otion  at 

th e  n eck,  yet  will  still  provid e  for  bundling  of  th e  1 0  electrode  w ires. 

•	  P lace  a  sm all  amount  of  E C 2  electrolyte  p aste  onto  a  clean  disposab le  su rface  (i.e.:  4x4 

gau ze  sq uare,  sm all  plastic  m ed.  cup,  or  the  b ack  of  your  gloved  non-d om inan t  h an d ).  

•	  If  w orkin g  in  a  h airy  area,  separate  the  h air  in  ord er  to  see  th e  skin.   Y our  site  should  still  b e 

visib le  from  the  prep  phase. 

•	  If  th e  particip an t  is  expected  to  sw eat,  th ere  are  addition al  skin  p rep aration s  that  reduce  the 

m oistu re  of  th e  skin  (such  as  PR E -T A C )  an d  h elp  im p rove  the  h old in g  pow er  of  the 

ad h esive.   T ry  experim en ting  w ith  su ch  preparations.   G en erally,  these  liquids  are  ap p lied 

very  sp aringly  to  prep p ed  skin  and  allow ed  to  dry  before  continuing  w ith  electrode 

ap p lication. 

•	  If  u sing  tap e,  ask  the  p articip ant  about  sen sitivity  to  tape,  latex  or  adhesives.   F or
 

p articipant's  w ith  sen sitivity  use  M icropore  (p ap er)  tap e.
 

•	  If  u sing  E C 2  cream  on  th e  gau ze  sq u are  to  an chor  the  electrode,   it  m u st  also  be  th e
 

electrolyte  used  w ith in  the  electrode  cup.
  

•	  W h en  applyin g  disk  electrod es,  w ork  in  a  fash ion  so  that  the  w ires  on  th e  foreh ead  an d  top 

of  th e  h ead  all  poin t  to  the  back  of  th e  head  and  dow n  tow ard  th e  n eck,  and  the  w ires  on  the 

face  an d  chin  p oin t  upw ard s  over  th e  ears  an d  then  dow n  tow ard  the  back  of  the  n eck.   U se 

sm all  pieces  of  tape  to  h old  the  w ires  in  p lace  as  they  course  tow ard  th e  back  of  th e  h ead , 

b u t  allow  en ou gh  slack  so  th ere  is  no  pull  w hen  the  participant  m oves. 

•	  D iscard  the  u n u sed  electrolyte  p aste  w h en  finish ed .   N ever  contam inate  you r  original  tube  or 

b ottle. 

A ttachm ent  sites  for  gold  disk  electrod es: 

P G 2  d riven  grou n d   (P t.  R E F)	 C z    top  of  head   (G reen  w ire) 

E E G	 C 4    right  C entral   (B eige  w ire)
 

A 1  left  mastoid   (R ed  w ire)
 

E E G  2	  C 3    left  central   (B lu e  w ire)
 

A 2    righ t  m astoid   (Y ellow  w ire)
 

P G 1  G round  (R E F .  for  E O G )	 m id d le  of  th e  foreh ead,  between  the  nasion  and  the 

start  of  the  hairlin e.   (G rey  w ire) 

E O G  Left	 left  eye,  b elow  ou ter  canthu s  (W hite  w ire) 
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E O G R igh t right eye, below ou ter canthu s (Purple w ire) 

E M G on th e led ge of the chin at least 3 cm . ap art, or on 

eith er side of sub m en talis m u scle u nderneath the 

ch in . (B row n an d oran ge w ires) C olor cod in g for 

sid es is not im portan t, m ore im portan t is sp acin g (at 

least 3 cm . b etw een disks), and th at th e electrodes 

are secu rely attached. 
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T ech niques for disk electrode application: 

B are skin (F ace, mastoids): 

1 )	 U sin g th e gold disk as a scoop, fill th e electrod e cup w ith electrolyte p aste so it is sligh tly 

rounded (th ere m u st be no “air p ockets” w h ich act to in crease im p edance). 

2 )	 P lace the electrod e onto the p rep p ed site, paste side dow n and cover w ith a sq u are of gau ze or 

p iece of tap e (d ep en d in g on you r p referen ce). 

3 )	 P ress lightly on the top of the electrode as w ell as firm ly around the rim of th e cup to in su re a 

good seal. H old in place u n til electrolyte b egin s to set and feels secu re. 

4 )	 A larger second p iece of tape m ay be placed over th e electrod e, if desired . 

S calp w ith hair:
 

1 ) S ep arate hairs to m ake sure skin is visib le.
 

2 ) U sin g th e above tech n iq u e, fill th e electrod e cup w ith E C 2 cream and attach to p rep p ed site.
 

3 ) P lace a sm all amount of E C 2 cream on the gau ze or tape used to cover the electrod e.
 

4 ) P ress firm ly on electrode and h old in p lace u n til E C 2 begin s to set and feels secure.
 

B eard ed ch in s: 

1 )	 S ep arate hairs of beard to m ake su re skin is visib le. 

2 )	 F ill the electrode cu p w ith E C 2 cream and attach to p rep p ed site. 

3 )	 A fter attach in g electrod e to skin , u se cotton applicator to p lace sm all am ou n t of E C 2 cream on 

top of electrode. 

4 )	 C risscross sm all am ounts of b eard h air over th e electrode, as an anch or 

5 )	 P lace a sm all amount of E C 2 cream on the gau ze or tape used to cover the electrod e. 

6 )	 P ress firm ly on electrode and h old in p lace u n til E C 2 begin s to set and feels secure. 

6 .5.1 .4.5.  A fter  electrodes  are  a p plied 

1 .	 G ath er  electrode  w ires  together  just  above  nap e  of   neck.  

 

2 .	 B u n dle  and  secure  w ith  pieces  of  tape  w hich  h ave  had  the  en ds  folded  over  for  easy
 

rem oval.   B undle  the  w ires  approxim ately  every  4-6  in ch es.   T his  redu ces  artifact  an d
 

tan glin g.
  

3 .	 R e-op en  th e  velcro  strip  of  th e  shoulder  p ocket  on  one  sid e  of  the  vest.   A d ju st  th e  b u n d led 

w ires  as  necessary.   Feed  en ou gh  out  of  the  shoulder  pocket  to  allow  plenty  of  slack   at  the 

b ase  of  the  neck. 

4 .	 R e-op en  th e  velcro  strip  at  the  top  of  the  u p per  pocket.   W orking  from  the  inside  to  outside, 

p u ll  the  light  sen sor  th rou gh  the  b u tton h ole  of  the  upper  level  of  th e  p ou ch  (so  it's  ex p osed 

to  th e  light).   Loop  the  excess  bundled  electrode  w ire  and  place  into  pouch.   

5 .	 C lose  th e  velcro  strip  on  the  on  th e  top  of  th e  p ou ch . 
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6 .5 .1 .5 .  S tep  5 :   S ecu re  th e  L ig h t  S enso r: 

1 .	 T ap e  light  sen sor  to  th e  outsid e  of  th e  upper  p ou ch ,  p lacing  the  tape  on  the  inside  of  th e 

p ocket.   N ever  place  tape  directly  over  th e  sen sor 

6 .5 .1 .6 .  S tep  6 :   C a lib ra te  a n d  A tta ch  th e  P ositio n  S ensor: 

1 .	 C on n ect  cab le  from  th e  P IB  to  th e  m ain  u n it.   T h e  PIB  cable  connects  to  the  record er  at  th e 

sid e  of  th e   disp lay  screen .   T h e  con n ector  is  shaped  so  it  on ly  fits  in  one  w ay  for  p rop er 

con n ection . 

2 .	 V erify  th at  the  m em ory  card  is  placed  correctly. 

T u rn  on  the  recorder.   

Y ou  sh ou ld  h ear  a  sin gle  beep  an d  th ree  O K 's  w ill  be  disp layed  briefly.   T he  recorder  then 

w ill  display  th e  M ain  M en u . 

3 .	 F ollow in g  th e  b u tton  gu id e  at  th e  b ottom  of  the  M ain  M enu  screen  [D ow n]   [U p ]   [O K ] 

p ress  [U p]  until  the  arrow  cursor  rests  at  C A LIB R A T IO N .   Press  [O K ]  to  accept  your 

ch oice.   F rom  th e  C alibration  m enu  arrow  [U p]  to  PO SIT IO N ,  p ress  [O K ].  

4 .	 H old  the  sensor  in  you r  h and  w ith  the  w ire  leadin g  tow ard  you  (the  picture  on  th e  sen sor 

w ill  represent   p ositions  of  the  particip an t).   

5 .	 A rrow  [D ow n]  to  F R O N T  an d  tu rn  position  sensor  in  the  position  that  w ill  rep resen t 

p articipant  lying     on  h is  stom ach .   Press  [O K ]  and  an  asterisk  (*)  w ill  ap p ear  n ex t  to  th e 

F R O N T  to  indicate  that  the  position  w as  calib rated. 

6 .	 A rrow  [D ow n]  to  B A C K  and  turn  position  sensor  to  represent  th e  p articipan t  lyin g  on  h is 

b ack.   W hen  performin g  th is  p osition  calib ration,  consider  and  d u p licate  the  angle  the  sensor 

w ill  sit  w h en  the  particip an t  is  reclined  on  h is/her  u su al  p illow s  in  bed .   Press  [O K ]  and  an 

asterisk  (*)  w ill  appear  next  to  th e  B A C K .   

7 .	 R ep eat  for  LE FT  and  R IG H T  positions.   A ll  fou r  p ositions  w ill  now  be  m arked  w ith  an 

asterisk  (*).  

8 .	 P ress  [C al]  b u tton.   T h is  accepts  and  stores  the  positions  as  a  calibration.   T he  screen  w ill 

retu rn  to  the  C alib ration  m enu  and  th e  w ord  “D on e”  w ill  ap p ear  briefly  in  th e  upper  right 

corn er.  

9 .	 A ttach  the  position  sensor  to  th e  V elcro  sq u are  on  th e  ch est  band.   E nsure  th at  picture  on  top 

of   position  sensor,  indicatin g  correct  orientation  of  p atien t's  left  and  right,  is  observed  (w ire 

sh ou ld  be  going  tow ard  particip an t's  h ead).   A pp ly  tap e  as  n eeded  to  fu rth er  secure  th e 

p osition  sensor. 

1 0 . In d icate  the  com pletion  of  p osition  sensor  calib ration  on  the  S ig n a l  V erifica tio n s  F o rm . 
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6 .5 .1 .7 .  S tep  7 :   C a lib ra te  th e  L ig h t  Sensor 

•  Y ou  w ill  n eed  to  d o  this  in  the  room  in  w hich  the  particip ant  w ill  sleep .   A m b ien t  ligh t 

con d ition s  m ay  differ  from  room  to  room .   A t  th is  p oin t,  ex p lain  th at  you  n eed  th e  m on itor 

th e  am ou n t  of  light  in  the  room  during  sleep . 

1 . A ccompany  the  p articip an t  to  th e  bed room  and  ask  him /her  to  ad ju st  the  lights  to  reflect  th e 

b righ tn ess  of  the  room  before  h e/she  actually  tu rn s  off  the  lights  for  bed 

2 . F rom  the  C alibration  M enu  arrow   [U p ]  to  select  LIG H T ,  press  [O K ].  

3 . P ress  [D ow n ]  to  m ove  th e  cursor  to  O N ,  p ress   [O K ]. 

A n  asterisk  (*)  w ill  ap p ear  n ex t  to  O N . 

4 . C over  the  ligh t  sen sor  w ith  your  han d ,  to  b lock  ou t  all  ligh t. 

5 . P ress  [D ow n ]  to  m ove  th e  cursor  to  O F F ,  p ress   [O K ].   A n  asterisk  (*)  w ill  app ear  next  to 

O F F .   

 

6 . P ress  [C al]  b u tton.   T h is  accepts  and  stores  the  light  am ounts  as  a  calibration.   T he  screen 

w ill  return  to  th e  C alib ration  m enu  and  the  w ord  “D on e”  w ill  ap p ear  b riefly  in  the  upper 

righ t  corn er.   Press  [D ow n]  to  arrow  cu rsor  to  B A C K .   Press  [O K ].   T h is  return s  th e  record er 

to  th e  M ain  M en u . 

7 . In d icate  the  com pletion  of  th is  calib ration  on  the  S ig n a l  V erifica tions  F o rm .   

8 . If  p ossible,  it  is  during  this  bedroom  ch eck  that  re-checking  for  any  displacem ent  of  th e 

ch est  or   ab dom inal  ban d s  is  recom m ended.   A sk  th e  particip an t  to  lie  on  th e  bed.   C h eck 

th at  the  respiratory  band s  still  feel  secure  (h ave  n ot  loosened)  w hile  the  particip an t  is 

recu m b en t.   If  they  have  loosened,  tighten.   V erify  that  the  cab le  for  th e  recorder  is  exiting 

th e  p ou ch  on  the  proper  side. 

6 .5 .1 .8 .  S tep  8 :   A ttach  O xim eter 

•	  T h e  finger  ox im eter  record s  p u lse  an d  ox ygen  satu ration  u sing  a  sm all  light  that  sh in es 

th rou gh  th e  finger.   O xim eter  sh ou ld  be  placed  on  th e  rin g  fin ger  of  th e  non-dom inan t  h an d .  

(If  large  rings  are  w orn ,  m ay  u se  th e  m iddle  or  in d ex  fingers.)   C olored  n ail  p olish  defeats 

th e  fu n ction  of  the  oxim eter.   C olored  n ail  p olish  m u st  be  rem oved  from  the  finger  prior  to 

sen sor  attachm ent. 

D irections  for  disposable  p ro b e:  G rip  the  tab  on  th e  sensor's  b ottom  adhesive  cover  an d  peel  the 

ad h esive  cover  off.   Place  the  finger  in to  the  sen sor  nail-side  up  w ith  th e  tip  of   the  center  line  m ark  in 

th e  cu rved  area.   W rap  the  tap e  firm ly  around  the  finger.   T he  fingern ail  should   n ot  b e  covered  w ith 

tap e  d u rin g  th is  step.   F old  the  sensor's  top  over  th e  top  of  th e  finger  and  m ake  sure  the  tw o  sides  are 

vertically  align ed  .   D o  not  stretch  the  tape  w h ile  applyin g  the  sen sor.   T his  m ay  cau se  in accu rate 

read in gs  or  skin  b lister.   B e  su re  that  the  em itting  and  receiving  d iod es  directly  “face”  each  other  an d 

th at  th e  light  sen sor  d iode  is  on  th e  nail  bed. 

S H H S F ield S ite M anual/M anall_ 11.w pd S H H S M anual of P rocedures 

1 0 :3 1 am W E D 04 S E P 2002/klc	 P S G S tudy1 



   

      

    

    

               

                  

                   

                   

                   

                

              

                

      

                

                 

                

                

               

     

      

107 V olum e 4 S H H S F o llo w -up 2 

F ield S ite P ro ced u res 6. P SG study 

6 .5 . S en so r P la cem en t 

6 .5 .1 .8. S tep 8 : A tta ch O xim eter 

D irections for non-dispo sable p ro b e: P lace p rob e, w h ite sid e against adhesive, on the su rface of a 

p iece of gau ze tap e cut so that its w id th extends ap p rox im ately .5 cm . on eith er sid e of the p rob e 

(p laced in the m iddle of th e tape), an d , its length is ap p roxim ately 1 cm . longer th an each top an d 

b ottom edge of the p robe. P lace th e probe (covered w ith th is tap e) over the top of finger w ith light 

sen sor resting on n ail bed. B e su re th at the receiving circle directly “faces” the ligh t emitting circle. 

P lace a secon d p iece of gauze tap e arou n d th e p rob e (p erpendicu lar to th e first tape), spiralin g th e 

tap e so th e b egin n ing and en d are displaced approx im ately .5-1.0 cm . (T his preven ts perfu sion 

p rob lem s to the finger). T o fu rther secu re, p lace Posey w rap arou n d sensor/fin ger, so th at th e sen sor 

is secu rely in p lace but not tigh t. 

A fter securing oxim eter sen sor, ask th e participant if an y throbbing is felt. If so, reap p ly, loosening 

tap e. P ass the oxim eter cab le over th e su rface of th e h an d , creating a circu lar “stress” loop , also 

secu ring w ith tap e. U se several additional pieces of tape along the h an d an d low er arm , securing 

loose areas of cab le (to prevent th e cab le from gettin g tu gged .) C heck th at th e particip ant can 

m ove/b en d h is h and in all directions; if n ot, reapply, w ith m ore “slack” in th e cabling. 
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6 .5 . S en so r P la cem en t 

6 .5 .1 .9 . S tep 9 : M o d ify T h erm istor: 
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F ield S ite P ro ced u res	 6. P SG study 

6 .5 . S en so r P la cem en t 

6 .5 .1 .1 0 . S tep 1 0 : A ttach T herm isto r: 

T h ese are m ade of tem perature sensitive w ires w hich are positioned d irectly in the flow of air. 

P rior to application, place ad hesive tape on the electrod e of the therm istor. T he therm istor sh ou ld b e 

p laced u n der nasal area on p articipan t's u p p er lip so th at th e th ree th erm istor bead s are ex posed to the 

p atient's n asal an d oral airflow . S ecu re in place by loopin g w ire arou n d ear an d tapin g w ires over 

ch eek. T he beads sh ou ld n ot touch th e lip s, skin or n asal m ucosa m em branes. 

N ote: T h e th erm istor is sensitive to d isp lacem en t or m oistu re. B efore leavin g th e h ou se, sh ow th e 

p articipant and /or a fam ily m em ber (in a m irror) how the th ermistor sh ou ld be position ed . S h ow th e 

p articipant how to readjust this, if n eed ed . W arn the participant to try an d keep his/h er up p er lip d ry. 

N ighttime beverages should b e con su m ed through a drin kin g straw . 

6 .6 . S ig n a l V erifications - Im p ed a n ce C h ecks - C a lib ra tio n 

6 .6.1. D o cu m en ting H ook-up P roced u res - Sign a l V erifica tio n s F o rm 

A fter h ook-up, you w ill test the quality of each sign al from each electrode or sen sor. 

Y ou w ill check the im pedance of each E E G , E O G , E C G , and E M G sen sor. 

Y ou w ill also be able to ch eck th e q u ality/accuracy of th e tracin gs or valu es of th e sign als. Y ou w ill 

record th e results of your im pedance and signal checks on a S ig n a l V erifica tio n s F o rm (see Form s). 

T h is form is a log of key events related to th e in -h om e p rocedures. D ata from this docum en t w ill b e 

u sed to m onitor the tech nical asp ects of th e study (tim e requirements, ad equacy of hook-ups, etc), 

w ill b e u sed to identify and d ocu m en t Im mediate an d U rgen t R eferrals, and w ill provide inform ation 

th at m ay be u sefu l for “trou b le-sh ootin g” bad studies (e.g., im p ed an ce ch ecks). T h is form in clu d es 

th e follow in g: 

1.	 T im e of arrival (to hom e) 

2.	 T im e of d ep artu re (from h om e) 

3.	 N otation for p resence of living conditions that m igh t in flu ence sleep quality (u su al sleep in g 

q uarters; nu mber of people in sleeping q u arters, presence of u n u su al n oise, ex trem e 

tem p eratures, etc.) 

4.	 T he valu es of ox im etry and heart rate n oted durin g hook-u p 
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F ield S ite P ro ced u res	 6. P SG study 

6 .6. Sig n al V erification s - Im p ed a n ce C h ecks - C alibration 

6.6.1. D o cu m en tin g H oo k-u p P ro ced u res - S ignal V erifica tio n s F orm 

5.	 T he valu es of th e imped an ce for each ch an n el. 

6.	 C onfirm ation of calibration of ligh t and position sensors. 

7.	 N otes on any p rob lems d u ring hook-up. 

8.	 N ote on M onitor if ID is in correct. 

6 .7 . C h eckin g the m em ory card inform atio n 

F rom th e M A IN m enu , press [U p] button to arrow cu rsor to PA T IE N T . Press [O k]. A scertain 

th at th e follow in g in form ation is correct: 

a)	 T h at the P articipant ID displayed m atch es th e Participant ID on all p ap er form s and is correct. 

If the ID on the mon itor an d the ID on th e fron t of the S ign al V erification s F orm d iffer, the 

tech n ician m u st im mediately determ ine w hich is correct. If the flash card is correct all th e form s 

from th e h om e visit m u st b e ch anged; if the pap er form s are correct, note th e error on the S ign al 

V erifications Form and tap e a n ote to the m onitor, so th e error can b e corrected in the m orning. 

Y ou w ill need to correct th is inform ation d u ring in-clinic d ata retrieval. (described under 

p ro ced u re fo r correcting ID during data retrieva l p rocess). W h en com pleted, Press [O k]. 

b )	 C h eck the M onID H bxID corresp onds to the m onitor an d P IB b ein g used, and m atches ID w ritten 

on th e S ignal V erifications Form . 

6 .8 . C h ecking battery ch arge 

A t th e M A IN m enu select O P T IO N S . P ress [O k].C h eck th at battery voltage is > 7.8 V . If it is 

less th an this, use spare battery. N ote battery voltage readin g on the S ign al V erification s F orm . 

M ove cursor arrow to B A C K . P ress [O k]. 

6 .9 .  C h ecking  Im pedan ce  a n d  S ignal  Q uality 

•	  Im p ed an ce  defeats  th e  passage  of  signals  into  the  electrod e  an d ,  in  tu rn,  the  recorder.   For 

P S G  studies,  im pedance  valu e  is  m easu red  in  K iloh m s,  or  th ou sand ths  of  an  oh m .   Later  the 

m an u al  abbreviation  k  w ill  be  used  for   K iloh m s. 

•	  F or  E E G ,  E O G ,  and  E M G ,   you  w ant  to  achieve  im pedance  of  <  10  k.   M ost  im portant  is  the 

b alance  (differen ce)  b etw een  tw o  sets  of  paired  E E G  electrod es.   F or  accu rate  record in g  th e 

d ifference  in  im p ed ance  levels  b etw een  pairs  of  E E G  electrod es  sh ou ld  be  less  than  5  k.  

If  a ll  electro d es  reg ister  high: 

D urin g  th e  im p edance  check,  if  all  electrodes  register  high  (>10  k)  rem ove  th e  ground  electrod es  (at 

C z  and  the  forehead),   re-prep  the  sites  and  replace  the  electrod es.   
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6 .9 .	 C heckin g Im p edan ce and Signal Q uality 

If  o n ly  certa in  electro d es  reg ister  hig h : 

1.	 If   im p ed an ce  of  any  p air  of  electrodes  (other  th an  E C G )   is  >  10  k,  or   th e  differen ce  betw een 

any  pair  of  electrodes  is   >  5  k,  rem ove  the  electrode,  re-p rep  the  electrod e  site  and  replace 

th e  electrode.  

2.	 If,  on  a  second  placem en t,  im pedan ce  is  still  h igh  there  are  tw o  possible  problem s:   

a) the  area  of  the  skin  id entified  for  sensor  placem ent  has  an  unusu ally  h igh  im ped an ce;  O R  

b ) the  lead  w ire  or  sen sor  is  d am aged .   

T h erefore,  attem pt  to  ad d ress  both  potential  problem s  b y  ch oosing  an  altern ative  electrod e 

site  (e.g.,  im m ed iately  adjacent  to  p revious  site,  or  use  of  on e  of  th e  alternative  sites  in d icated 

above),  and  ch ange  lead  w ires. 

 

3.	 If  im p ed an ce  is  still  high  on  a  third  attem pt  d o  n ot  attem pt  to  re-prep  area.   D ocum en t  you r 

activities  on  th e  Sig n a l  V erifica tio n s  form . 

F or  E C G  im p ed ance  of  <  30  k  are  acceptable.  

When troubleshooting high impedance, first check that the system (all cables) are connected 
and electrodes are tightly in place.  Loose electrodes create excessive impedance. 

•	  W h ile  w orkin g  w ith  th e  m ain  unit  use  button s  u n d er  disp lay.   Functions  of  th e  button  change 

for  different  screen s,  an d  are  d isp layed  at  the  b ottom  of  the  screen  in  u se: 

U p  an d  D ow n  button s  w ill  m ove  cu rsor  (arrow ) 

O K  selects  an  option  

B a ck  returns  to  th e  previou s  screen . 

•	  C h eckin g  of  the  signal  can  be  done  in  any  ord er  h ow ever  is  described  h ere  in  the  order  of 

d isplay  on  the  screen . 

S tep s  to  C heck  Im pedance  an d  S ign als  on  the  R ecord er  Screen: 

1.	 A t  the  M ain  M enu  select  C H A N N E L.   Press  [O k]. 

C h an n el  1  S aO 2   th is  ch an nel  only  displays  a  value  of  oxygen  satu ration  in  % .   T he  adequacy 

of  th e  oxim eter  readin g  w ill  b e  assessed  by: 

C h eckin g  th at  oxygen  satu ration  read s  “G O O D ”.   A   reading  of  “P O O R ”  or  “M A R G IN A L” 

in d icates  th at   th e  p u lse  reading  is  p oor,  p rob ab ly  d u e  to  poor  placem en t  or  an  overly  tight 

p robe.   Som etim es,  a  p oor  or  m argin al  reading  w ill  occur  durin g  m ovem en t.   If  so,  w ait  1 0 

seconds  and  rech eck.   If  still  p oor,  rep lace  sensor. 

C h eckin g  th at  the  read in g  appears  reasonable  (>8 8 % ).   If  <8 8 % ,  re-position ,  w ait  2  m in u tes, 

and  re-record.   If  abnorm al  on  a  secon d  try,  ap p ly  to  you r  ow n  fin ger.   If  signals  is  correct   on 

you r  finger  (>88 %  sat  and  correct  h eart  rate),  try  again  on  the  particip an t  u sin g  a  d ifferent 

fin ger  an d /or  sw itch  probes.   If  still  ab n orm al,  see  M edica l  A lerts.   N ote  ox im etry  reading  on 

th e  Signal  V erification s  Form . 
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6 .9 . C heckin g Im p edan ce and Signal Q uality 

2.	  Press  [N ext].   T h e  screen  w ill  advan ce  to  C hannel  2 . 

C h an n el  2  P U LS E  - this  ch annel  displays  value  of  pulse.  

C h eck  th at  the  pulse  from  the  oxim eter  agrees  w ith  a  p u lse  that  you  w ill  m anually  ch eck.  

T ake  su b ject's  pulse  at  h is/her  w rist  (cou n t  the  b eats  p er  30  seconds,  m ultip lyin g  X  2  to  get 

th e  minute  pulse).   C om pare  this  w ith  th e  display.   If  the  disp layed  pulse  rate  differs  b y  >  5 

b eats  per  m inute  from  the  pulse  recorded  at  th e  w rist,  rep osition  sen sor.  

O n  th e  S ignal  V erifications  Form  note  th e  read in gs  from  th e  u n it   and  from  th e  m an u al  ch eck.  

If  heart  rate  >150  or  <30,  m onitor  this  for  2  m in u tes.   If  ,  over  this  2  m in u te  period,  the  heart 

rate  averages  >150  or  <3 0,  then  follow  p roced ures  for   Im m ediate  M edical  A lerts. 

•	  T h e  menu  ch oices  w ill  change  beginning  w ith  C h annel   3 .   Y ou  w ill  now  b e  ab le  to  ch oose 

w h ether  to  view  th e  impedance  level  or  th e  actu al  live  data  from  each  ch annel.   T h e  S ign al 

V erifications  Form  req u ires  you  to  d o  both,  but  you  m ay  ch oose  the  order  in  w hich  th ey  are 

p erform ed . 
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6 .9 .	 C heckin g Im p edan ce and Signal Q uality 

3.	  C heck  Im p ed ance  of  ch an n els  3  th rou gh  1 0 .   Impedan ce  d isplay  w ill  cycle  throu gh  the 

follow in g  ord er:  C hannel  3  -E E G (sec),  C h an n el  4  - E C G ,  C hannel  7  - E M G ,  C hannel  8  

E O G (L),  C hannel  9  - E O G ® ,  C h an n el  10  E E G .   F u rth er  pressin g  N ext  w ill  cycle  back  to 

C h an n el  3 .  

T o  N a v ig a te  W ithin  this  M en u 

T o  check  im pedan ce:	 Press  [U p ]  u n til  the  cu rsor  arrow  rests  at  IM PE D A N C E . 

 Press  [O k].  T he  im pedan ce  level  of  the  ch an n el  w ill  be  displayed  as  >  (a 

num b er)  k. 

The  cursor  arrow  w ill  be  resting  at  B A C K . 

•	  T o  ad van ce  to  th e  n ex t  channel  press  [N ext]. 

•	  T o  leave  th e  im p edance  check  op tion  p ress  [O k]. 

T h e  display  w ill  retu rn  to  th e  C hannel  M enu. 

•	  T o  ex it  th e  C hannel  M enu: Press  [U p ]  until  the  cu rsor  arrow  rests  at  B A C K .  Press  [O k].  T he 

screen  w ill  retu rn  to  th e  M ain  M enu. 

T o  view  live  recording:	 Press  [U p ]  u n til  the  cu rsor  arrow  rests  at  V IE W  C H A N N E L. 

Press  [O k].  T he  screen  w ill  display  the  actual  live  d ata  of  the  ch annel. 

The  nam e  of  th e  ch an n el,  the  screen  sensitivity  an d  tim e  base  display  w ill 

be  listed  at  top  of  the  screen .  

•	  T o  ad van ce  to  th e  n ex t  channel  press  [N ext]. 

•	  T o  ch an ge  th e  size  of  the  display  sensitivity  p ress   [N ext].   The  vertical  size  of  th e  data  w ill 

ch an ge,   becoming  larger  or  sm aller  w ith  each  d ep ression  of  the  button ,  an d  th e  sensitivity 

w ill  be  listed  at  th e  top  of  th e  screen .   W aveform s  d isplayed  at  u V  settin gs  w ill  ap p ear  larger 

th an  w aveform s  d isp layed  at  m V  settings. 

•	  T o  ch an ge  th e  tim e  base  display  press  [-]  then  press  [Speed ].  T h e  speed  of  th e  d isplay  w ill 

ch an ge  w ith  each  depression  of  th e  button,  and  the  disp lay  sp eed  w ill  b e  listed  at  th e  top  of 

th e  screen.   T he  setting  20/s  w ill  give  a  faster  d isplay  than  1  mm /s.    

•	 T o  ad van ce  to  th e  n ex t  channel  press  [+]  then  press  [N ext]. 

•	 T o  ex it  th is  m en u  op tion  press  [-]  then  p ress  [B ack]. 

•	 T o  ex it  th e  C hannel  M enu: Press  [U p ]  until  the  cu rsor  arrow  rests  at  B A C K .  Press  [O k].  T he 

screen  w ill  retu rn  to  th e  M ain  M enu. 

F o r  further  description  o f  m en u  option s  see  yo u r  C o m p u m edics  m an u a l. 
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6 .9 . C heckin g Im p edan ce and Signal Q uality 

4.	 N ote im pedance levels of each channel on the Sign al V erifications Form . 

5.	 C heck quality of th e live d ata. A s each signal is ch ecked , indicate the quality of th at channel 

on th e S ignal V erifications Form (V iew S ign als area). S ign als w ill b e disp layed in th e 

follow in g ord er: E E G (sec), E C G , LE G (L), LE G ® , E M G , E O G (L), E O G ® , E EG , M IC , 

A irflow, T horacic, A b d omen, A U X . SH H S w ill not u se LEG (L), LE G ® , M IC , A U X . 

W h en view in g live data, use the follow ing p rocedure for specific ch an nels: 

C h ann el 3 - E E G (sec): ask p atien t to close eyes and relax : trace should be m ovin g ab ou t th e 

cen ter, and less than 1 m m th ick w ith trace speed on 20m m /s an d scale set to 

2 50uV (d efau lt) 

C h ann el 4 - E C G : centered, less than 2 m m thick on speed 20 m m /s, scale 2.5 m V 

C h ann el 7 - E M G : cen tered . A sk th e p articip an t to relax . T race shou ld b e ab ou t h alf of fu ll scale 

(th is can b e d ifferen t for d ifferent people). A sk p articip ant to sm ile for a m om ent. 

T race should in crease to fu ll scale th an recover to p revious level as the m u scles 

relaxes. 

C h ann el 8 - E O G (L): A sk patien t to stare at a p oint on th e w all and not b lin k. T race sh ould be 

cen tered and less than 2 m m th ick on 5 m m /s trace speed. A sk p atien t to look left and 

righ t, and keep head still. T race sh ou ld be d eflect full scale. 

C h ann el 9 - E O G ® : the sam e as C h annel 8 (E O G (L)). 

C h ann el 1 0 - E E G : ask p atient to close eyes and relax: trace should be m ovin g ab ou t the center, and 

less th an 1 m m th ick w ith trace sp eed on 2 0 m m /s and scale set to 2 5 0uV (defau lt) 

C h ann el 1 2 - A irflow : centered line less than 1 mm thick on d efault settings (tim eb ase 5 m m /s an d 

scale x1), clean sin e w ave 

C h ann el 1 3 - T hor R es: centered, less th an 1 m m thick on defau lt settings (tim eb ase 5 m m /s an d 

scale x1), sm ooth sine w ave trace w ithout spikes or n oise 

- C h an ge ban d s if signal is noisy. 

- If sign al am p litu d e is too sm all, u nclip band and shorten strap. 

- If sign al am p litu d e is too large, unclip band an d len gthen strap . 

C h ann el 1 4 - A bdom en R es: The sam e as C h an nel 13 (T h oracic R es). 

6. C om plete S ignal V erification s F orm . 

7. A fter C hannel 14, press [O k]. T h is retu rn s the recorder to the M ain M enu. 
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F ield S ite P ro ced u res	 6. P SG study 

6 .1 0 .  F in al  Sensor  E quipm ent  C heck 

N ow   that  you  have  ascertain ed  th at  all  sensors  h ave  been  p roperly  applied,  you  will  need  to 

ch eck   that  everything  is  secu red  (both  to  gu arantee  th at  lead s  w on't  be  lost  du rin g  th e  n ight  as  w ell  as 

to  m ax im ize  the  particip an t's  com fort  an d  m ob ility).  

1.	 M ake  su re  that  all  lead  w ires  on  the  face  and  scalp  p oin t  d own  and  back  tow ard s  th e  back  of 

th e  neck.   W ires  from  the  face  and  scalp  sh ould  b e  p u lled  aw ay  from  the  face  and  draped  to 

b ack  of  subject's  head ,  w ith  en ough  lag  to  prevent  them  from  b ein g  p u lled  ou t  b u t  n ot  so 

m u ch  as  to  restrict  head  m ovem ent.   (C heck   by  havin g  subject  m ove  head  b ack  and  forth  and 

ascertain in g  th at  sufficient  freedom  of  m ovem ent  exists). 

2.	 Secure  w ires  th rough  the  loop  at  the  should er  of  th e  vest  and  tuck  excess  w ires  in  th e  p ou ch 

w ith  PIB . 

3.	 T he  record er  is  preset  to  A uto  R ecord.   T h e  start  and  stop  tim es  are  listed  on  the  third  line  of 

th e  M ain  M enu.   C h eck  w ith  particip an t  for  h is  b ed tim e  and  w aketim e  an d  ad ju st  preset 

autorecord in g  tim e  if  necessary.   T o  adjust  A u to  R ecord  p ress  [D ow n]  to  arrow  cu rsor  to 

R E C O R D IN G .   Press   [O k].   From  here  start  and  end  tim es  can  be  adjusted.   P ressing  R E SE T 

enters  th e  d efau lt  tim es  of  10PM -8A M . 

N o te:   W h en  perform in g  tw o  or  m ore  hooku p s  on  the  sam e  night  in  the  sam e  hom e  d o  n ot  set 

id en tical  start  tim es.   E ach  m onitor  sh ould  h ave  a  u n iq u e  tim e  (d ifferent  from  other  m on itors). 

4.	 Instruct  th e  p articipan t  to  activate  th e  ligh t  sensor  im m ediately  before  goin g  to  bed.   T h is  is 

d one  by  d elib erately  exposing  the  sen sor  to  ligh t,  then  com pletely  covering  the  sensor  from 

ligh t. 

5.	 R e-check  oxim etry  signal  (see  ap p ropriate  section)  to  verify  the  p robe  still  giving  th e  sam e 

read in g  as  d uring  in itial  h ook-u p .   C h eck  that  th e  respiratory  b an d s  an d  th erm istor  are  still 

secure  and  in  p lace. 

6.	 Leave  m ain  u n it  on. 

6 .1 1 . L ea v in g the H om e 

If it is early in th e even in g, or the subject wishes to rem ove the therm istor before bed, instruct 

h im carefully on its reapplication at b ed tim e, provid in g him w ith a w ritten rem in der to rep osition it at 

b ed time. (T ry to discourage this, offerin g h im a straw to use for drinkin g). 

C arefu lly check that the subject understan d s all asp ects of th e stu d y, kn ow s how to m ove about 

w ith th e recording unit an d /or con n ect/d isconnect it for bath room trips. R eview w ritten m aterials 

(con taining these instru ction s). W alk arou n d th e p articipant's living area. B e su re th at h e/sh e feels 

com fortab le m ovin g ab out w ith th e equipm ent. 
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6.11. L ea v ing the H om e 

D iscuss  an y  p oten tial  prob lem s  w ith  an y  in terested  fam ily  m em bers  w ho  can  be  enlisted  to  h elp 

w ith  an y  sensor  adju stm en ts  that  m ay  b e  needed. 

P rovid e  th e  subject  w ith  the  telephone  n u m b er  of  an  on-call  technician  w h o  could  answ er  any 

q u estions  should  they  arise. 

C on firm  th e  tim e  of  the  m orning  pick-up.   A scerta in  th e  particip a n t's  p referen ce  for  rem oval 

o f  electro d es  and  sensors:  self-rem o v a l  o r  by  a  study  technicia n .   If  th e  fo rm er  is  chosen,  be  

su re  to  clea rly  in stru ct  th e  p a rticip a n t  o n  a ll  aspects  of  senso r  rem o val.   S tress  that  a ll  sensors 

sh o u ld  h eld  b y  th eir  en d s  and  not  th eir  w ires.   A sk  the  p a rticipant  not  to  d isca rd  any thing,  but 

to  p a ck  a ll  equip m en t  and  accessories  in  the  ca rry ing  case. 

C lean  up ,  leaving  th e  area  as  n eat  as  it  was  before  you r  visit.   T ake  any  ru bbish  w ith  you . 

If  you  w ill  not  be  picking  u p  equipm en t  in  the  m orn in g ,  p rovide  th e  p a rticip a n t  w ith  th e 

n a m e(s)  a n d  d escription (s)  of  th e  p erso n n el  assign ed  to  this  ta sk. 

T ip :   If  a  m a le  p a rticip ant  reports  the  need  to  m ake  freq u ent  trips  to   th e  b a th ro o m ,  consid er 

p ro vid ing  a  hand  held  u rina l  for  bedside  use. 

6 .1 2 .  M o rning  P ickup 

B e  p rom p t  and  cou rteous!   M an y  p articip an ts  have  a  busy  m orn in g  sched ule  and  w ill  becom e 

d istressed  if  you  are  d elayed .   T hey  have  the  option  of  rem oving  th e  eq u ip ment  prior  to  the 

tech n ician's  arrival. 

A t  th e  morning  visit: 

1 .	 In q uire  about  an y  problem s  or  questions  that  m ight  have  arisen.   If  the  participant  expresses 

con cern  th at  a  sensor  fell  off,  reassu re  h im  that  there  is  still  a  good  likelih ood  th at  th e  stu d y 

w ill  be  interpretab le. 

2 .	 T o  rem ove  electrod es,  u se  a  w et  gau ze  p ad  and  soap,  lightly  rubbing  until  th e  electrod e  is 

released .   W ork  q u ickly.   D o  n o  u se  th e  p articipant's  tim e  to  discon n ect  electrodes  or  sensors 

from  th eir  w ires  or  cables  - that  is  better  done  in  the  clinic. 

3 .	 C h eck  to  see  th at  all  eq u ipm ent  an d  accessories  (the  M ain  U n it,  vest  w ith  h ead b ox ,  cab les, 

an d  sen sors)  are  all  p resen t  an d  p acked. 

4 .	 C h eck  th at  all  paperw ork  has  been  com pleted. 

5 .	 P rovide  the  p articip ant  w ith  a  letter  th at  w ill  detail  w hen  results  shou ld  b e  sent  out. 
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6.12. M o rning P ickup 

6 . C lean  u p . 

7 . T h an k  th em  for  their  tim e  an d  p articip ation . 

8 . In d icate  to  particip an t,  study  coordinator  w ill  m ake  a  follow  up  telephone  call  inquiring 

ab ou t  the  visit  or  leave  feedback  postcard. 
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F ield S ite P ro ced u res 

7.	 Field Site Data Management 

7 .1 . G enera l 

A ll electrocard iogram s taken du rin g a S H H S data collection visit w ill be reviewed b y a site

sp ecific physician review er and b y the E C G R eading C enter in N ew Y ork for ascertain ment of any 

alert conditions. 

7 .2 . E C G 

7 .2.1 .  T ran sm ission  o f  E C G  to  C entral  E C G  R ea d in g  C en ter 

T h e  m ornin g  after  the  hom e  visit,  an  E C G  record ed  at  hom e  sh ou ld  be  electronically  tran sm itted 

to  th e  E C G  R ead in g  C en ter  by  m odem .   S ee  the  section  3.4.1.6  on  “C onfigu rin g  the  C om m unication 

M en u ”. 

T o  T ran sm it  E C G s  to  th e  C en tral  E C G  R eading  C enter: 

•	  P lu g  th e  sm all  en d  of  th e  m odem  cable  into  th e  M A C®  1200  E C G  m achin e  on  the  u p p er 

righ t  sid e.   Plug  the  large  en d  of  th e  m odem  cable  in to  th e  M ultiTech  1 9 .32  m od em  on  the 

b ack  sid e.   Plug  the  round  en d  of  th e  modem  pow er  cord  into  th e  back  of  the  m od em  and 

p lu g  th e  oth er  end  into  a  w all  ou tlet.   C onn ect  th e  telep h on e  cord  in to  the  b ack  of  th e  m odem 

in  th e  slot  m arked  “line”  and  connect  th e  other  en d  of  the  telep h one  cord  in to  the  jack  of  an 

in com in g  p h on e  lin e.   T u rn  th e  m od em  sw itch  to  “on ”. 

•	  P ress  th e  d ou b le-trian gle  key  and  the  store/retrieve  key.   T h e  stored  E C G s  appear.   T o 

tran sm it  all  stored  E C G s,  h ighlight  “sen d ”  u n d ern eath  “A ll  stored  E C G s”.   P ress  return   (.).  

T o  tran sm it  individual  E C G s,  highlight  “sen d ”  u n d erneath  the  selected  E C G .   P ress 

retu rn   (.).  

•	  A  b ox  ap p ears  w ith  the  tran sm ission  telep h on e  n um ber.   Press  return  (.)  to  begin 

tran sm ission .   T ransm ission  w ill  take  several  m in utes  for  each  E C G  sen t.   D u ring 

tran sm ission ,  a  m essage  app ears  listing  h ow  m an y  EC G s  h ave  curren tly  been  sen t.  

A fter  tran smission,  a  m essage  appears  listing  th e  total  am ou n t  of  E C G s  sen t.   P ress 

S tart/Stop  to  return  to  the  12  Lead  E C G  tracin g  screen .   D o  N O T  delete  th e  tran sm itted 

E C G s  from  m em ory  until  after  receip t  of  con firm ation  from  the  E C G  R ead in g  C enter  th at  all 

E C G s  w ere  su ccessfu lly  transm itted  and  arch ived. 
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7 .2 . E C G 

7 .2 .1 .	 T ra n sm ission of E C G to C entra l E C G R ead in g C en ter 

•	 A fter con firm ation of receipt, the tran smitted E C G s shou ld b e d eleted from m em ory. 

P ress th e d ou b le-trian gle key and the store/retrieve key. T h e stored E C G s appear. T o d elete 

all stored E C G s, highlight “d elete” underneath “A ll stored EC G s”. Press return (.). T o 

d elete individual E C G s, high ligh t “d elete” undern eath the selected E C G . P ress return (.). 

P ress S tart/S top to retu rn to the 12 Lead EC G tracing screen. 

7 .2.2 .	 T ran sm ission o f E C G to F ield Site P h y sician 

T h e F ield Site coordinator should fax or carry th e E P form an d a hard copy of the E C G to th e 

Local P h ysician R eview er the m orning after th e E C G . 

7 .2.3 .	  C om pletion  of  E lectro ca rd io g ram  T ransm ission  fo rm  (E T ) 

T h e  F ield  Site  coordinator  should  com plete  form  E T  (E lectrocard iogram  T ran sm ission)  to 

d ocu m en t  th e  transm ission  of  th e  E C G  to: 

•	  E C G  R ead in g  C en ter 

•	  Local  Physician  R eview er 

7 .2.4 .	 P hysicia n R ev iew er co m p letion of E lectro ca rd io g ra m P h y sicia n R ev iew 

fo rm (E P ) 

P h ysician reviewers at each site w ill com p lete th e E P form to provide the necessary inform ation 

on alerts and interpretive com m en ts. A com pleted E P form should be fax ed b ack to th e Field Site 

w ith in 2 4 h ou rs. 

7 .2.5 . U pon R eceip t o f co m p leted E C form fro m P h y sicia n R ev iew er 

A fter  receivin g  the  E P  form  from  th e  p h ysician   review er,  th e  F ield  S ite  coordinator  shou ld 

com p lete  form  E C  (E lectrocard iogram ).   C om pletion  of  th is  form   req u ires  abstraction  of  inform ation 

from  b oth  th e  M A C®  12 00  paper  output  an d  an y  alert  inform ation  from  the  Field  S ite  p h ysician 

review er.   If  any  alerts  are  noted,  follow  th e  local  Field  Site  protocol  for  notifyin g  p articipan ts  an d 

th eir  physician s. 

K ey the E C form to the data system as soon as th e E P form from th e physician review er h as b een 

obtained and abstracted to th e E C form . 
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7 .2 . E C G 

7 .2.6 .	 A fter R eceipt of the E C G R eading C enter R eport 

In form ation provided b y th e central E C G R ead in g C en ter should be added to the E C G R eading 

C enter resu lts sections of th e E C form w h en th e E C G R ead ing C en ter report is received. If any alert 

con d ition s are n oted by the R ead in g C en ter that w ere n ot noted by th e local p h ysician review er, these 

ad d itional alerts should be referred to th e local physician review er. U nder th e advisem en t of th e local 

p h ysician review er, follow local field site protocol for n otification of p articipants and physicians. 

D ocum ent n otification action s taken on the E C form . 

K ey the add ition al in form ation into the data system b y re-openin g the E C form and en terin g 

th ose item s. 

7 .3 .	 S leep D ata R etrieval 

7 .3.1 .	 G enera l 

O n the m ornin g follow ing th e sleep stu d y (or as soon as p ossib le after pick up of the m on itor), 

th e sleep stu d y d ata stored on the m em ory card sh ould be dow nloaded to the site computer, review ed 

for ad eq u ate signals (S leep Study E valuation Form ); an d then cop ied to tw o m agn etic cartrid ges (one 

cartrid ge for b acku p to b e kep t at the site, and on e for transfer to the Sleep R ead in g C enter). 

7 .3.2 .	  D ow nloading  Study  from  M em ory  C a rd  to  H a rd  D rive  -- u sing 

C o m p u m edics  P ortable  M anager  P rogram 

B e  su re  that  th e  M ain  U n it  p ow er  is  tu rned  “O FF”  before  removing  the  m em ory  card  from  the 

C om pum ed ics  m on itor.   A ll  stu d ies  sh ould  be  review ed  an d  determ ined  to  b e  of  acceptab le  q u ality 

p rior  to  a  m on itor  being  released  to  go  b ack  in to  the  field  to  collect  add ition al  data.   

1 .	  In sert  mem ory  card  into  P C M C IA  slot.   C ard  reader  shou ld  b eep  and  th e  d rive  ligh t  

flash  on   w h en  th e  card  is  inserted.   

2 .	  O p en  C ompu med ics  P ortable  M an ager  p rogram 

3 .	  C lick  on  “D ow n load  S tu d y  from  M em ory  C ard”  bu tton 

A L W A Y S  U S E  T H E  C O M P U M E D IC S  S O F T W A R E  TO  D O W N L O A D  ST U D IE S  -- D O  N O T   u se 

W in d ow s  to  cop y  fold ers  or  files  from  the  flash card.   D uring  the  dow n load  process  certain  files  are 

created  b y  the  C om p u m edics  softw are  that  are  n eeded  for  view ing  th e  stu d y. 
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F ield S ite P ro ced u res 7. F ield Site D ata M a n a g em en t 

7.3. Sleep D ata R etrieval 

7 .3 .2 . D ow nload in g S tu d y from M em ory C ard 

V erify  th a t  th e  P a rticipa n t  ID  is  correct  and  that  it  agrees  w ith  th e  d ata  on  the  Sign al  V erification s 

F orm . 

If the SV F o rm (pa ge 4) ha d a note in d ica tin g that the ID a s record ed w a s incorrect it ca n b e 

co rrected N O W . C lick o n field co n ta in in g th e in co rrect ID a n d typ e in the C O R R E C T ID . 

T h is p rocess d o es N O T C H A N G E the ID o n the m em o ry ca rd and if you dow nload the study 

a g a in yo u w ill need to chan g e the ID again. 

IF T H E ID W A S IN C O R R E C T A N D Y O U C H A N G E D IT A T TH E T IM E O F D O W N L O A D IN G 

N O T E T H E C H A N G E M A D E O N T H E S L E E P S T U D Y E VA L U A TIO N F O R M . 

V erify th e “S ave to:” field has th e correct drive letter d esignated for sleep stu d ies. C lick “O K ” 

M essage “C on verting in p rocess” d isp layed. 

(T h e tim e it takes to com p lete the conversion depends u p on the len gth of th e stu d y.) 
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7.3. Sleep D ata R etrieval 

7 .3.3 .	 B ackup Study to Zip C artrid g es usin g C om pum edics S tudy M a nag er 

S o ftw a re 

T h e Zip C artrid ge drive on th e site com p u ter can use either 100 or 2 5 0 m egabyte Zip cartridges. 

T h e 100 m egabyte cartrid ges can store approxim ately 3 sleep studies, an d the 250 m egabyte 

cartrid ges can store up to 7 sleep stu d ies. In ord er to prevent acciden tal d ata loss, all studies should 

b e cop ied on tw o different m agn etic cartridges im m ed iately after th e d ow nload an d review (SE ) 

p rocess is com p lete. E ach cartridge should be lab eled w ith the Site ID , a sequential num b er 

in d icating w heth er it is the 1 st, 2 nd, 3rd disk sen t to the S leep R eading C enter, follow ed b y a cod e 

in d icating w heth er it is an A (active) d isk to b e tran sferred to th e S leep R ead in g C en ter, or a B (back

u p ) cartrid ge for local filing (for ex am ple, 11-00 1 A , 1 1 -0 0 1B ). T he seq u en tial num berin g w ill assist 

in id en tifying m issin g cartridges that m ay not h ave b een sen t or received . Zip C artrid ges sen t to th e 

S leep R ead in g C enter w ill b e returned on a m on th ly basis for re-u se. 

O p en th e C om pu m ed ics Study M anager softw are to create Zip cartrid ges A an d B . 

T h e Stu d y M an ager W indow is displayed : 
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F ield S ite P ro ced u res 7. F ield Site D ata M a n a g em en t 

7.3. Sleep D ata R etrieval 

7 .3.3. B a cku p S tudy to Zip C a rtrid g es 

In sert  C artridge  A  in  the  Zip  d rive.   If  a  sin gle  study  is  to  b e  b acked  up,  it  d oes  not  need  to  b e 

tagged,  h ow ever  the  h ighlight  m u st  be  over  that  stud y.   If  you  are  backing  up  m ore  than  one  study 

th en  u se  th e  Tag  b u tton  to  tag  several  stud ies.   C heck  the  B ackup  drive  letter  disp layed  is  th e  d rive 

letter  for  you r  Zip  cartrid ge  drive.   Select  “B acku p”  button .   T he  study  or  stu d ies  selected  are  copied 

to  th e  Zip  cartridge.   R em ove  C artridge  A ,  replace  w ith  C artrid ge  B  an d  rep eat  p roced u re. 

If  you  view  the  directory  of  the  Zip  cartridge  or  the  D :\  d irectory  w here  th e  stu d ies  are  stored 

u sin g  W in d ow s  “Fin d ”  or  “M y  C om puter,”  you  will  notice  that  the  C om pum edics  softw are  creates  a 

d irectory  for  the  sleep  stu d y  b ased  on  th e  d ate  the  study  w as  recorded  follow ed  by  the  tim e  th e  stu d y 

b egan : 

   "20001010_211527 "
 

S tudy  done  10/1 0 /2 0 0 0    R ecord in g  b egan  9:15  P .M .
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F ield S ite P ro ced u res 7. F ield Site D ata M a n a g em en t 

7.3. Sleep D ata R etrieval 

7 .3.3. B a cku p S tudy to Zip C a rtrid g es 

B elow is a sam ple d irectory show ing the folder nam es assigned b y th e C om pum ed ics softw are. 

T h ese file fold ers con tain the m ultiple files generated by th e C om pum edics system w hen it 

record s th e sleep study. If you use the Study M anager S oftw are to view studies on the Zip cartrid ge 

an d th e h ard drive, it w ill display th e P articipant ID s. 

7 .3.4 . R eview D o w n lo aded Study - Sleep S tu d y E v aluatio n (S E F o rm ) 

T h e S leep Study E valuation F orm is used to determ in e if th e quality of the study is sufficient to 

b e sen t to th e S leep R ead in g C en ter for scoring. It also gives th e techn ician an op p ortun ity to review 

th e sign al q u ality and d eterm ine if eq u ip m en t n eed s to be checked or a hooku p technique n eed s to be 
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F ield S ite P ro ced u res	 7. F ield Site D ata M a n a g em en t 

7.3. Sleep D ata R etrieval 

7.3.4.   R eview  D ow nloaded  Stud y  - S leep  Study  E valu a tio n  (S E  F o rm ) 

review ed and m od ified. Loss of oxim etry sign al, for ex am ple, m ay b e th e result of a dam aged cable 

th at n eeds to be rep laced or an ap p lication issue that n eeds to be addressed . P oor signal quality ("N o" 

an sw ers to q uestions 3 th rou gh 6) m u st b e investigated and resolved p rior to the unit b ein g used for 

an oth er sleep stu d y. 

If th e answ er to q u estion #6 on the Sleep Study E valu ation F orm is "N o," or if there is no 

read ab le d ata, d o n ot send th is study to th e S leep R ead in g C enter. N otify the C oordinator th at a 

rep eat stu d y w ill need to be sch ed u led . If th e study appears to h ave some scorable d ata, review th is 

stu d y and any oth ers w ith p rob lem s (as n oted for questions # 3 thru #5) w ith you r S leep Study 

R esource. If the reason for the p roblem signal w as identified at the tim e of the visit (n oted on the 

S ign al V erifications form ) you can n ote th at u n d er #7 C om m ents. 

If after review it is determ in ed th at the data file w ill not b e sent to the Sleep R eadin g C en ter it 

sh ou ld b e rem oved from th e Zip cartridges. 

7 .3.5 .  U sing  the  C o m pum edics  R eplay  S o ftw are  to  V iew  S ig n a l  Q u a lity 

1 .	  O p en  C om p u m ed ics  R ep lay  S oftw are 

2 .	  S elect  Study/O pen.   M ake  su re  th at  correct  drive  is  selected  (D :  for  stu dies  on  h ard  d rive,  E : 

for  studies  on  Zip  disks) 

3 .	  D ou b le-click  on  study  to  open  or  click  on  study  and  "O K "  button. 

T h e  sign als  w ill  be  displayed  in  th e  stu d y  tem p late  order  (i.e.  the  P olygraph  tab  used  w hen 

S H H S V 3 .M O N  file  w as  set  up).   S ignals  w ill  be  d isp layed  w ith  a  30  second  tim eb ase.   

It  is  recom m ended  to  view  sign als  on  a  split  screen  w ith  th e  top  part  disp layed  in  30  second  p ages  for 

E O G (L),  E O G ® ,  E E G ,  E E G (sec),  E M G ,  E C G ,  P R  and  the  bottom  screen  d isplayed  as  a  5  m inute 

p age  for  A irflow ,  T horacic,  A b d om en ,  S aO 2 ,  P osition,  and  Ligh t. 

E p o ch  by  E poch  rev iew 

U se  th e  P gU p  an d  PgD n  keys  to  m ove  backw ard  and  forw ard  throu gh  th e  stu d y.   If  study  is 

review ed  on  the  split  screen  pressing  these  keys  w ill  advance  30  secon d s  if  the  top  w indow  is  active 

or  5  m inutes  if  th e  b ottom  w indow  is  active.   

T h irty  M in u te  In terval  R eview 

U se  C trl  +  G  or  click  on  the  icon  on  th e  tool  b ar  w ith  tw o  arrow s  pointing  right.   A  d ialog  b ox 

w ill  ap p ear,  prom p tin g  you  for  an  ep och  n u m b er.   T ype  "60".   E ach  tim e  you  call  th is  fu n ction ,  ad d 

6 0  to  th e  p reviou s  n u m b er   (view  epoch s  6 0 ,  1 2 0 ,  1 8 0… ). 
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F ield S ite P ro ced u res 7. F ield Site D ata M a n a g em en t 

7.3. Sleep D ata R etrieval 

7 .3 .5 . U sin g th e C om p u m ed ics R eplay Softw are to V iew Sig n a l Q u a lity 

V iew O xim etry Sum m ary G ra p h . 

F rom the V iew men u select "SaO 2/T cC O 2 overview ." T he graph that ap p ears represen ts 

oxim etry th ru th e w h ole study an d can b e u sed to evalu ate an d com plete Sleep Study E valuation 

F orm n otin g w hether there w ere at least 4 h ou rs of oxim etry data. 

F or each techn ician it is recom m en d ed the initial 10 studies review ed b e scan n ed ep och by 

ep och . A fter this, you can use th e "Ju m p to" key to review every 6 0 ep ochs (or every half hour of the 

stu d y). 

W h en th e review is com pleted , E x it th e C om pum edics R ep lay P rogram . 

7 .3.6 . T ransfer of D a ta to Sleep R ea d in g C en ter 

D ata sh ou ld b e sent to the S leep R ead in g C en ter on a weekly b asis. T h is w ill enable the Sleep 

R eadin g C enter to evalu ate th e sign al q u ality an d eq u ipm ent function in g in a tim ely m an n er. It is 

recom m en d ed that each Field S ite ad vise th e S R C w h ich day they plan to sen d stu d ies an d alw ays 

m ail on th at d ay. If a Field C enter is not going to m ail on their regularly scheduled day, th ey w ill 

in form th e SR C and indicate w hen th e next m ailing w ill b e done. 

T h e site w ill keep a S leep Study R eview and T ran sfer log of each stu d y dow nload ed. A copy of 

th is log w ill be sent to the SR C w ith the "A " zip cartrid ges containing th e sleep studies. T h e 

cartrid ges sh ou ld b e sen t b y overn igh t m ail in a p ad ded envelope to: 

S u san Surovec
 

S leep H eart H ealth Study
 

T h e Trian gle B uildin g
 

1 1 4 0 0 E u clid A venue - Suite 260
 

C levelan d , O h io 4 4 1 0 6 -6 0 0 3 .
 

A copy of the Sign al V erification F orm an d S leep E valu ation Form for each study dow nload ed 

an d review ed sh ou ld b e in clu d ed . 
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F ield S ite P ro ced u res 7. F ield Site D ata M a n a g em en t 

7.3. Sleep D ata R etrieval 

7 .3.7 . Sleep Study R ev iew a n d T ransfer L og 

W h en sen d in g Zip cartridges to the R C inclu d e a transm ittal sh eet sh ow in g w h at studies are 

b ein g sen t. D ue to variations in the setu p at individual sites and d evelopm en t of specialized tracking 

m ech an ism s already in place, it is n ot necessary to follow a specific form at. H owever, th e follow ing 

item s M U ST be inclu d ed on the log sh eet sen t w ith the zip cartrid ges to the Sleep R eading C enter: 

S tu dy ID , A lph a C ode, T ech ID , M onitor/P IB ID ,
 

P S G S tudy D ate
 

Zip D isk # .
 

A ll stu d ies that have been dow nload ed an d review ed sh ould be listed on the Sleep Stu d y 

R eview and T ran sfer Log Sh eet. 

7 .4 . M ed ications 

S ee D ata System M anual 
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8. Medical Alerts and Participant Feedback
 

8 .1 . M ed ical A lerts and A dverse E ven ts 

8 .1.1 . B ackground and R a tio n a le 

C ertain fin d in gs m ade at the tim e of th e h om e visit, or during local or central readin g of the 

E C G , or during an alysis of th e PSG , m ay require m ed ical intervention. A lthou gh th e P S G , E C G , an d 

b lood p ressure m easurem ents, perform ed as p art of th e SH H S are not con sid ered diagnostic studies, 

th e S H H S investigators have an obligation to refer special cases to their local source of m edical care. 

T h erefore, a referral system has been estab lish ed th at is b ased on th e u rgen cy of th e finding - either 

IM M E D IA T E (p rior to the tech n ician leaving the p articipant’s h om e), or U R G E N T (w ith in 10 days). 

8 .1.2 . D ocum entatio n o f a lerts a n d ad v erse events 

A n “A lerts and A dverse E vents” form (A E ) is to be com p leted for all p a rticipants at th e h o m e 

v isit, reg a rd less o f w h eth er o r n o t a n a lert co n d ition valu e o r a d v erse event ta kes p la ce. 

A dditionally, for every instan ce in w hich an alert con d ition value or an adverse event occurs, the 

“A lerts and A dverse E vents A ction ” form (A A ) is to be com p leted , in ord er to d ocum en t w h at, if an y, 

action w as taken . A lert con d ition s to be recorded on the A E form w ill be th ose determ in ed b y th e 

b lood p ressure m easurem ent and those determ ined at the tim e of P S G h ook-u p . T h ree other stu d y 

form s, also, w ill b e u sed to d ocum ent the occurrence of alert conditions and action s taken if th e alerts 

arise as a resu lt of the E C G reading, or as a result of the central P S G reading. T he E P form (E C G 

P h ysician R eview ) an d th e E C form (E lectrocardiogram ) are used to docum en t resu lts, alerts, and 

action s arising from th e E C G (b y th e p h ysician-review er at the Field Site, and b y th e cen tral E C G 

R eadin g C enter, respectively). T he S S (S leep Stud y S tatu s) form is u sed to d ocum ent alerts fou n d b y 

th e cen tral S leep R eading C enter, and actions taken at the F ield Site upon receip t of th e S leep 

R eadin g C enter report. 

8 .1.3 . P SG determ ined values 

T h e S H H S approach m inim izes the u se of specific th resh old levels of ap n eic activity (e.g., A H I 

> 1 5% ) to judge “severity” or to trigger a recom m endation for physician follow -up. A void the w ords 

“ab n orm al” or “norm al” in th ese com m u n ity volun teers. E m p h asize th at, oth er than at the high 

ex trem e, a given A H I, b y itself, should not be u sed to grade abnorm ality. R ath er, participants should 

b e told th at, if sym p tom atic, th ey should consid er further m ed ical evalu ation (regard less of level of 

ap n ea). 

T h ere  are  levels  of  ap n eic  activity/h yp ox em ia  so  h igh  that  th e  likelih ood  of  h ealth 

risks/fu n ction al  im p airm ent  m ay  b e  su b stan tial.   SH H S  elected  an  A H I  level  of   >  50  an d  level  of 

h yp ox em ic  stress,  d efin ed  as  th e  tim e  in  d esatu ration  (<  7 5 %  sat.)  for  >  1 0 %  sleep  tim e,  as  levels  th at 

m erited  in d ivid u al  physician /in vestigator  review  (w ith in  10  d ays  of  th e  sleep  study),  w ith  tailorin g  of 
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F ield S ite P ro ced u res 8. M ed ica l A lerts and P a rticip a n t F eed b a ck 

8 .1. M edical A lerts a n d A d v erse E v ents 

8 .1.3 . PSG determ ined values 

sp ecific  feed b ack  to  p articipan ts,  an d  to  th e  p h ysicians  carin g  for  these  particip an ts.   V ery  low  heart 

rates  (<30  B PM  for  >  2  m inu tes)  or  very  high  heart  rates  (1 50  B PM  >  2  m in u tes)  should  trigger  a 

review  of  the  participant’s  record,  w ith  con sideration  of  n otifyin g  th e  p articipant  that  a  fin ding  w as 

n oted  th at  m ay  req uire  m ed ical  intervention. 

8 .1.4 . B lood P ressure 

T h e b lood p ressu re im m ediate alert values are low er th an th ose u sed at th e S H H S B aselin e visit. 

(B aselin e valu es w ere 2 0 0 systolic or 120 d iastolic.) In the interim , the Join t N ation al C om m ittee on 

P reven tion , D etection , E valu ation, and T reatm en t of H igh B lood Pressure p u b lished its six th rep ort 

(see H om e V isit P roced u res ch ap ter), an d estab lished th at a systolic p ressu re of 180 or a diastolic 

p ressu re of 1 1 0 requires either im m ed iate referral, or referral w ith in on e w eek, d ep endin g upon the 

clin ical situ ation . T herefore, th ese valu es w ill b e h an d led as im m ed iate alert values (regardless of 

w h ether the participant is or is not taking anti-hypertensive m ed ications). V alues falling in the range 

of 171-179 systolic or 1 0 1 -1 0 9 d iastolic w ill b e treated as urgent alert values. 

8 .1.5 . A A I 

T h e A n kle A rm B lood Pressure In d ex w ill n ot be used to gen erate m ed ical alerts. 

8 .1.6 .  E C G 

T h e  E C G  w ill  be  read  by  a  local  Field  Site  physician  review er  w ithin  48  hours  of  th e 

m easu rem en t,  preferab ly  th e  next  m orning.   T he  p aren t  study  protocol  m ay  d ictate  d ifferent  alert 

con d ition s  th an  th e  SH H S  gu id elin e  alerts  an d  ab norm alities.   If  so,  the  local  Field  Site  p rotocol  m ay 

b e  follow ed .   A lso,  th e  local  F ield  Site  protocol  regarding  action s  should  be  used  to  determ ine  th e 

action s  to  b e  taken  w hen  alert  con d ition s  occu r.   T he  SH H S  guideline  alerts  (see  also  E C  form )  are 

th e  follow in g: 

A lert  con d ition  values: 

• H eart  rate  <45  or  >120  beats  per  minute 

• V en tricular  tach ycard ia 

• A cu te  myocardial  infarction 

• C om p lete  A V  b lock 

• S econ d  d egree  A V  b lock 
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F ield S ite P ro ced u res 8. M ed ica l A lerts and P a rticip a n t F eed b a ck 

8 .1. M edical A lerts a n d A d v erse E v ents 

8 .1 .6 . E C G 

A b n orm alities  that  are  req u ire  n otification: 

• A n y  finding  w hich  includes  a  referen ce  to  isch em ia  or  pericard itis 

• W olff-P arkinson-W h ite  (W PW )  or  ven tricular  pre-excitation  pattern 

• Left  b und le  bran ch  b lock 

• P rolonged  Q T  interval 

• A trial  fibrillation  or  flu tter 

• R B B B  +  LA H  (B ifascicular  b lock) 

• F req u en t/M u ltifocal  PV C ’s 

8 .2 . R eferra ls 

W h ile fin dings th at fall into a S H H S alert category requ ire docum entation as S H H S alerts at 

every field site, the SH H S referral protocol (sections 8.2 .1 , 8 .2.2) is follow ed by all field sites ex cep t 

for th e th ree S tron g H eart Study field sites. T h e referral p rotocol for S tron g H eart S tudy sites is 

outlin ed in section 8 .2 .3) 

8 .2.1 . Im m ediate R eferrals 

Im m ed iate referrals are potential m edical em ergen cies which m ay req u ire im m ed iate n otification 

of both th e p articipant and his/her prim ary physician or oth er available health care p rovid er. T h ese 

are findings m ade at the tim e of the hom e visit, or PSG study setu p in th e p articip ant’s h om e. 

B ecau se th e tech n icians perform in g the ph ysical m easu rements an d P S G setup are neith er train ed n or 

licen sed to p erform clinical diagnostic assessm ents, all fin d ings req uirin g im m ed iate referral w ill be 

referred by th e tech n ician to a ph ysician -in vestigator of the SH H S. T h is physician , based on 

in form ation obtained from the technician an d /or th e particip ant, w ill d eterm in e w h eth er im m ed iate 

referral is indicated. P articipants receivin g im m ediate referrals are th ose w ho w ould be advised to go 

d irectly from h om e to their p h ysician or to a hospital. 

N otification of the p articip ant sh ou ld b e p erform ed by the SH H S physician-investigator an d 

sh ou ld occu r prior to the tech n ician’s departu re from the h ome. N otification of th e p articipant’s 

p h ysician , or oth er availab le h ealth care p rovid er (such as a hospital E m ergen cy D epartm en t 

p h ysician ), w ill occur as deem ed n ecessary b y th e SH H S p h ysician -in vestigator. A follow -up letter 

d ocu m en tin g th e information discussed by telephone m ay also b e sent to the participant’s p h ysician . 
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F ield S ite P ro ced u res	 8. M ed ica l A lerts and P a rticip a n t F eed b a ck 

8 .2 . R eferra ls 

8 .2 .1. Im m ediate R eferrals 

F in d in gs  req u iring  im m ed iate  referral  at  th e  tim e  of  th e  h om e  visit/PSG  setup  are  as  follow s, 

u n less  th e  p arent  cohort  sp ecifies  different  criteria  (see  “local”  m anuals  and  see  section  8.2 .3  for 

S tron g  H eart  sites  referral  p rocedures): 

•	 B lood  pressure  (aw ake,  seated)  (on  E IT H ER  the  secon d  or  th ird  read ing):
 

systolic  blood  p ressu re  �  180  m m  H g
 

O R
 

d iastolic  blood  pressu re  �  1 1 0  m m  H g
 

•	 O x im etry  (aw ake):
 

ox ygen  saturation  <  80%  for  longer  than  2  m inutes  w hile  at  rest
 

•	 H eart  rate  (aw ake):
 

>  1 5 0  b eats/m inute  for  longer  than  2  minutes  at  rest
 

<  3 0  beats/m inute  for  longer  than  2  min u tes  at  rest
 

8 .2.2 .  U rgen t  R eferrals 

U rgen t  referrals  are  related  to  abnorm alities  detected  at  the  tim e  of  hom e  visit/P S G  h ook-up  or 

on  review  of  the  E C G  or  P SG  w h ich  req u ire  m ed ical  atten tion  but  not  on  an  em ergency  b asis.  

N otification  of  the  p articipan t  an d  his/her  p h ysician  should  be  sen t  b y  m ail  w ithin  1 0  d ays. 

F in d in gs  req u iring  urgent  notification  are  as  follow s,  unless  the  parent  coh ort  specifies  d ifferen t 

criteria  (see  “local”  m an u als  and  see  section  8.2.3  for  S tron g  H eart  sites  referral  procedures): 

•	  B lood  pressure  (aw ake,  seated)  (on  E IT H ER  the  secon d  or  th ird  read ing):
 

systolic  blood  p ressu re  171  through  17 9  mm  H g
 

O R
 

d iastolic  blood  pressu re  101  through  109  m m  H g
 

•	  O x im etry  (aw ake):
 

b aseline  aw ake  ox ygen  saturation  <85%  (but  >  80 % )
 

•	  O x im etry  (during  sleep ):
 

ox ygen  saturation  <  75%  for  >10%  of  total  sleep  tim e
 

•	  A p n ea-h yp opnea  index  (d u rin g  sleep):
 

A H I  >  50  events/hr
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8 .2 . R eferra ls 

8 .2 .2 . U rg en t R eferra ls 

•	  H eart  rate  (d u ring  sleep):
 

>  1 5 0  b eats/m inute  for  longer  than  2  minutes
  

<  3 0  beats/m inute  for  longer  than  2  min u tes
  

8 .2.3 . Strong H eart Stu d y (S H S ) S ites R eferrals 

A n imm ediate alert is noted if systolic blood p ressu re is �1 8 0 m m H g or diastolic b lood pressure 

is �1 1 0 m m H g. A ccording to SH S protocol, th e p articip ant is im m ediately escorted to a physician or 

an em ergency sq u ad or am b u lan ce is sum m on ed if the systolic p ressu re is �260 m m H g or if th e 

d iastolic pressure is �130 m m H g. 

C on sistent w ith S H H S protocol, an im m ed iate alert is noted if the p articipant’s heart rate is >1 5 0 

b eats/m in ute for >2 m in u tes at rest, or if th e heart rate is <3 0 for >2 minutes at rest. In this even t, th e 

p articipant is escorted to a physician , or an em ergen cy sq u ad or ambulan ce is su m m on ed . 

C on sistent w ith S H H S protocol, an im m ed iate alert is also n oted if the participant’s oxygen 

satu ration is <80% for 2 m in u tes at hook-up. In this event, the particip an t is escorted to a physician, 

or an em ergency squad or am b ulance is su m m on ed . 

C on sistent w ith S H H S protocol, an u rgen t alert is n oted if systolic blood p ressure is 17 0 -1 7 9 

m m H g or if d iastolic b lood pressure is 1 0 0 -1 0 9 m m H g. A ccording to SH S protocol, the p articip an t is 

told to con su lt w ith h is or h er physician w ith in one m onth or at the first con ven ien t ap p ointm ent to 

con firm the read in g and determ in e ap p rop riate action . 

C on sistent w ith S H H S protocol, an u rgen t alert is n oted if th e participant’s ox ygen saturation is 

8 0 -8 5 % at hook up. If th is is noted, b oth the particip ant and h is/h er p h ysician are n otified b y m ail 

w ith in 1 0 d ays. 

8 .2.4 .  Im m ediate  R eferrals  M ethods 

T h ese  m easurem ents  h ave  been  in itiated  as  a  result  of  a  research  initiative  (to  which  th e 

p articipant  con sented,  but  w hich  s/he  did  not  initiate  becau se  of  sp ecific  health  concerns).   Stu d ies 

w ill  b e  p erform ed  in  free  livin g  m em bers  of  their  com m unity.   T h u s,  th e  occu rrences  of  true  m edical 

em ergen cies  are  likely  to  b e  rare.   It  is  of  great  im p ortance  that  if  an  ab n orm ality  d u rin g  P S G  hook-up 

is  d etected ,  th e  tech n ician  first  ascertain  w hether  th e  ab n orm al  signal  w as  an  artifact  from  faulty 

sen sor  p lacem en t  or  faulty  equip men t.   O n ly  after  this  is  ascertained  (see  instru ction s  for  channel  2, 

oxim etry),  is  s/h e  to  con tact  a  SH H S  investigator.   T h e  p articipant  should  b e  calm ly  in form ed  th at  a 

fin din g  w as  m ad e  d u ring  hook-u p  or  b lood  pressure  m easurem en ts  that  req u ired  h im /her  to  discu ss  a 

p ossib le  problem  w ith  his/her  su p ervisor.   T ech nician s  are  n ot  au th orized  to  provide  any  medical 

ad vice;  in stead  they  n eed  to  en cou rage  participants  to  speak  w ith  their  ow n  p h ysicians  about  any  such 

issues  raised.  

S H H S F ield S ite M anual/M anall_ 11.w pd S H H S M anual of P rocedures 

1 0 :3 1 am W E D 04 S E P 2002/klc	 M ed icalC h ap 7 



  

    

    

        

             

               

                 

              

                 

          

               

              

            

               

         

           

                 

              

                   

                

               

   

             

                

                 

           

     

      

133 V olum e 4 S H H S F o llo w -up 2 

F ield S ite P ro ced u res 8. M ed ica l A lerts and P a rticip a n t F eed b a ck 

8 .2 . R eferra ls 

8.2.4. Im m ediate R eferra ls M eth o d s 

T h e S H H S investigator, upon receiving a call regard in g a p ossib le im m ed iate referral, m ay ask 

to sp eak w ith th e particip ant (over th e telep h on e) to assess other m ed ical cond itions, place of routine 

care, etc. th at w ill h elp in d eterm in in g th e level of acu ity and form of sp ecific evalu ation (em ergen cy 

room, doctor’s office, etc.). T h e S H H S in vestigator should u se h is/h er clin ical judgm ent to determ in e 

h ow to p roceed at this point. P ossible responses are: ad vising the particip an t to go directly to th e 

n earest em ergen cy room ; imm ediately telephoning the particip an t's physician; advising the p articip an t 

to con tact h is/h er physician w ithin the next several days; or takin g no action based on the 

in vestigator's judgm en t th at th e con dition is already kn own to the particip an t and h is/her physician. 

T h e investigator w ill com p lete an E m ergen cy C on tact Form (E M ), d ocu menting the tim e/d ate of 

con tact, th e p rob lem identified , and the action taken or recom m en d ed to the p articipant. T h is form 

sh ou ld b e returned to the F ield Site w ith in 2 4 h ou rs. 

T h e F ield Site coordinator w ill transfer in form ation from the com p leted E m ergency C on tact 

F orm onto the A lerts and A d verse E vents A ction (A A ) form . W ith in 48 hours of th e referral, th e 

coord in ator also w ill con tact the participant by telephone and ascertain w hat follow -u p w as taken and 

d ocu m en t th is in th e “O th er action taken” item s of th e A A form . B oth the A E an d A A form s should 

b e keyed in to th e d ata system . If these forms req u ire u p date for later emerging U rgen t R eferral 

con d ition s, th e form m ay be u p dated and ed ited in th e data system at th at later date. 

8 .2.5 . U rgen t R eferrals M eth o ds 

U rgen t  R eferrals  In itiated  b y  the  T ech n ician  (based  on  findings  at  th e  hom e  visit/  or  durin g  PS G 

h ook-u p ) 

W ith in  4 8  hours  of  th e  h ome  visit,  th e  S tu d y  C oordinator  w ill  identify  any  values  noted  on  the 

d ata  collection  form s  th at  m et  criteria  for  U rgen t  R eferral.   A fter  con firming  these  values  w ith  the 

h om e  tech n ician,  s/h e  w ill  com plete  an  U rgen t  R eferral  F orm  (U R ).   T his  w ill  be  review ed  w ith  a 

S H H S  investigator. 

W ith in 1 0 days of th e hom e visit, letters (see Physician’s O ption al U rgen t R eferral, Participant's 

O ptional U rgent R eferral letters on pages 135 and 1 3 6 ) w ill be sen t to th e p articipant and h is/h er 

p h ysician , if the particip an t has req u ested it. N ote that approval needs to be ob tain ed from a SH H S 

in vestigator or polysom nologist for urgent referrals stem m ing from E C G ’s or oxygen satu ration . 

U rgen t  R eferrals  In itiated  b y  the  S leep  R ead in g  C enter 

W ith in  1 0  days  after  the  sleep  stu d y,  th e  record  will  be  review ed  at  the  S leep  R ead ing  C enter.  

T h e  SR C  C h ief  Polysom nologist  w ill  identify  an y  records  m eeting  the  heart  rate,  ox im etry  or  A H I 

criteria  in d icated  above  for  U rgent  R eferrals.   S /he  w ill  review  the  find in gs  w ith  the  D irector  of  the 

S R C  (or  h er  d esign ee).   T he  SR C  then  w ill  fax  a  report  to  the  F ield  S ite  coord inator.   She  w ill 

com p lete  on  U rgen t  R eferral  Form  (U R ),  review  it  w ith  a  SH H S  in vestigator,  then  com plete  the  Sleep 
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8 .2 . R eferra ls 

8 .2 .5. U rg ent R eferrals M ethods 

S tu d y  S tatu s  form  (SS).   S/he  w ill  key  th e  S S  form  in to  th e  data  system.   T h e  SS  form  d ocu m en ts  th e 

p resen ce  of  S leep  A lerts  an d  provides  a  m eans  of  d ocu menting  action s  taken  for  PSG -depen d en t 

alerts  not  discovered  at  th e  tim e  of  PSG  hook-up. 

W ith in  1 0  days  of  th e  hom e  visit,  letters  (see  Physician’s  O ption al  U rgen t  R eferral,  Participant's 

O ptional  U rgent  R eferral  letters)  will  be  sent  to  the  p articipan t  and  his/her  physician ,  if  th e  participant 

h as  req u ested  it.   T he  P h ysician 's  O p tional  U rgent  R eferral  Letter,  an d  Participan t's  O p tional  U rgent 

R eferral  Letter  follow  this  section.   N ote  th at  ap p roval  need s  to  b e  ob tained  from  the  D irector  of  the 

S R C  or  d esign ee  for  u rgen t  referrals  stem m ing  from  PSG ’s.   F orm s  are  in  the  Form s  M an u al. 
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8 .2 . R eferra ls 

8 .2 .5. U rg ent R eferrals M ethods 

P A R TIC IP A N T'S  O P TIO N A L  U R G EN T  R E F ER R A L  LETTER 

[D ate] 

[P articipant's  N ame] 

[P articipant's  Address] 

D ear  [P articipant's  N ame]:
 

T hank  yo u  fo r  agreeing  to  p articip ate  in  the  Sleep  H eart  H ealth  Stud y  [and  to  have  had  a  recording  of  your  sleep
 

at  night].   W e  have  recently  reviewed  some  of  the  results  o f  yo ur  visit  and  have  no ted  the  following  find ing[s]
 

which  we  b elieve  yo u  sho uld  d iscuss  with  yo ur  p hysician  in  the  near  future.
 

[T he  fo llo wing  should  b e  d eleted  or  included  as  required]:
 

Y o ur  b lood  pressure  was  [Systo lic  P ressure/D iastolic  P ressure]  which  is  elevated.
 

Y o ur  electrocardio gram  find ings  are  as  follows:  [E C G  find ings  and  co m ment].
 

T he  o xygen  level  in  yo ur  b lo o d  while  awake  was  [o xygen  saturatio n].   T his  lo wer  than  no rm al.
 

T he  o xygen  level  in  yo ur  b lo o d  while  asleep  was  <75%  for  [%  to tal  sleep  time  sp ent  with  saturatio n  less  than
 

7 5 % ]  o f  the  tim e  they  were  asleep.   T his  is  lower  than  norm al.
 

Y o u  had  m o re  than  50  b reathing  pauses  per  ho ur  of  sleep .   T he  num b er  is  m uch  greater  than  no rmal.
 

Y o u  had  ep iso d es  where  yo ur  heart  beat  was  faster  than  150  beats/m inute  fo r  lo nger  than  2  minutes.   T his  d o es
 

no t  o ccur  in  m o st  p eople.
 

Y o u  had  ep iso d es  where  yo ur  heart  beat  was  slower  than  30  beats/minute  for  longer  than  2  minutes.   T his  does 

no t  o ccur  in  m o st  p eople. 

T hese  findings  have  been  sent  to  yo ur  perso nal  p hysician  if  yo u  p revio usly  have  req uested  us  to  forward  stud y 

results  to  [him/her].   If  you  wish  your  stud y  results  sent  to  yo ur  p ersonal  physician,  but  you  have  changed  your 

p erso nal  physician  or  have  not  identified  one  to  us,  p lease  co ntact  us  so  we  may  send  these  findings  to 

[him /her].  

If  yo u  have  d ifficulty  find ing  a  personal  physician,  your  lo cal  medical  society  may  be  of  assistance.
 

If  yo u  req uire  additional  inform atio n  o r  yo u  wish  to  discuss  these  findings  further,  p lease  do  no t  hesitate  to  call
 

D r.  [Investigato r's  N ame]  at  [Investigator's  P ho ne  N um b er].   T hank  you  again  for  your  participation  in  the  Sleep
 

H eart  H ealth  Stud y.
 

Sincerely  yours,
 

[Investigato r  N am e/N am es] 

[Investigato r  T itles] 
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8 .2 . R eferra ls 

8 .2 .5. U rg ent R eferrals M ethods 

P H Y SIC IA N 'S  O PTIO N A L  U R G E N T  R E F E R R A L  LETTER 

[D ate] 

[P hysician's  N ame] 

[P hysician's  Address] 

R e:  [P articipant's  N ame]
 

D ear  D r.  [P hysician's  N ame]:
 

Y o ur  p atient,  [P articipant's  N ame],  is  a  p articip ant  in  the  Sleep  H eart  H ealth  Stud y  at  [Field  Center  N ame].
  

Sp o nso red  b y  the  N ational  H eart,  Lung  and  B lo o d  Institute  and  the  N ational  Sleep  C enter,  the  p urp o se  o f  this
 

study  is  to  determine  the  cardiovascular  co nsequences  of  sleep  apnea.   As  p art  o f  this  stud y,  participants  may
 

und ergo  an  ambulatory  polyso m nogram  (P SG )  in  their  homes.   Y our  patient,  [M r./M rs./M s]  [P articipant's  Last
 

N am e],  had  a  [P SG ,  E C G ,  and  m easurement  o f  their  b lo o d  pressure]  perfo rm ed  o n  [D ate(s)].   A n  analysis  of
 

these  d ata  has  revealed  the  follo wing  find ing[s]  which  may  req uire  yo ur  further  evaluatio n.
 

[T he  fo llo wing  should  b e  d eleted  or  included  as  required]
 

[M r./M rs./M s]  [P articipant's  N am e]  b lo o d  p ressure  was  [Systolic  P ressure/D iasto lic  P ressure].
 

[M r./M rs./M s.]  [P articipant’s  N ame]  E C G  findings  were  as  follows:  [E CG  findings].
 

[M r./M rs./M s.]  [P articipant's  N ame]  oxygen  saturatio n  while  awake  was  [o xygen  saturatio n].
 

[M r./M rs./M s.]  [P articipant's  N ame]  oxygen  saturatio n  while  asleep  was  <75%  fo r  [%  total  sleep  time  spent
 

with  saturatio n  less  than  7 5 % ]  o f  the  time  they  were  asleep.
 

[M r./M rs./M s.]  [P articipant's  N ame]  had  m o re  than  5 0  apneas  o r  hyp o p neas  p er  ho ur  o f  sleep.
 

[M r./M rs./M s.]  [P articipant's  N ame]  had  ep isodes  of  tachycard ia  exceed ing  150  beats/minute  for  longer  than  2
 

m inutes.
 

[M r./M rs./M s.]  [P articipant's  N ame]  had  ep isodes  of  b radycard ia  less  than  30  b eats/minute  for  longer  than  2
 

m inutes.
 

[M r./M rs./M s.]  [P articipant's  N ame]  has  b een  sent  a  letter  no tifying  [him /her]  of  these  findings.
 

[H e/She]  may  b e  contacting  you  to  discuss  them.   H owever,  these  results  were  obtained  as  p art  o f  a  research
 

p ro to co l  and  should  be  interp reted  in  the  context  of  your  patient's  current  clinical  symptoms  and  condition.   If
 

yo u  req uire  additional  informatio n  o r  yo u  wish  to  d iscuss  these  results  further,  please  d o  not  hesitate  to  call  D r.
 

[Investigato r's  N am e]  at  [Investigator's  P hone  N um b er].
 

[I/W e]  appreciate  the  oppo rtunity  to  have  yo ur  p atient  [M r./M rs./M s]  [P articipant's  N ame]  particip ate  in  the
 

Sleep  H eart  H ealth  Stud y.
 

Sincerely  yours,
 

[Investigato r  N am e/N am es]
 

[Investigato r  T itles]
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8 .2 . R eferra ls 

8 .2.6 . R eports to th e P articip a n ts 

P articip ants  w ill  receive  a  Participant  SH H S  Study  Sum m ary,  w h ich  w ill  in clu d e  PSG  resu lts.  

A t  th e  req u est  of  th e  particip an t,  their  physician  m ay  receive  a  copy  of  th e  rep ort.   T h ese  sum m aries 

w ill  include  total  sleep  time,  tim e  sp en t  d reaming  (R E M ),  sleep  efficiency,  A pnea-H yp opnea  In d ex 

(A H I),  average  h eart  rate,  and  oxygen  p rofile.   T hose  sum m aries  w ith  A H I  >  5 0  w ill  in clu d e 

ad d itional  heart  rate  and  ox ygen  p rofile  d ata.   In  th e  cover  letters,  the  tertiles  of  the  prelim in ary  R D I 

d istrib u tion  at  3%  d esatu ration,  from  SH H S  1  w ill  b e  p rovid ed .   T h is  w ill  give  the  p articipant 

in form ation  to  w hich  s/he  may  relate  h is/h er  in d ividual  score.   T he  cover  letters  w ill  differ  for  th ose 

p articipants  w hose  PSG  results  generated  a  m ed ical  alert  (A H I  >  50 ). 

If n ot previously rep orted , the participan t’s R igh t an d Left A nkle A rm Indexes (A A I) w ill b e 

rep orted in the p articipant letter. T hese values are au tom atically calcu lated b y th e SH H S d ata system 

d u ring data entry. (In struction s for ob tain in g a p rin tout of calculated A n kle A rm Indexes for this 

rep ort are detailed in S H H S M anual of P roced u res, V olu m e 5 , D ata System M anual d ata entry 

ch ap ter, 5 .4.). B ecause the date of the observation cou ld h ave been at an y tim e w ithin th e p reviou s 5 

years (1,826 days), the date of the observation shou ld b e in clu d ed in th e letter. A statem ent that an 

A nkle A rm Index ratio of less than 0 .9 (90% ) m ay indicate a p rob lem w ith circu lation in the legs w ill 

b e in cluded. N ote: If th e A A Is have already been reported to the participant as right and left valu es 

(i.e., not as an average valu e) om it m ention of A A I in rep ort. 

A d d itionally, som e Field Sites m ay ch oose to include blood pressure and w eight m easurem ents 

an d E C G fin d ings in the rep ort letters. T h e decision as to w h ich additional in form ation sh ou ld b e 

in clu ded in report letters at an in d ividual site is m ade by th e P rincipal Investigator of th e site. W h en 

m akin g th is d ecision, Prin cip al In vestigators sh ou ld keep in m in d that participants m ay have certain 

ex p ectation s of w h at w ill b e in clu d ed in th e report letter b ased on the feedback th ey receive from a 

p aren t stu d y visit. 

S am p le cover letters to particip an ts an d p h ysicians and the Participant Sleep Study Sum m aries 

follow: 
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8 .2 . R eferra ls 

8 .2 .6 . R eports to the P articipants 

P A R TIC IP A N T  LET T E R  A N D  R EP O R T  F O R  N O N -P SG  H O M E  V ISIT 

D ear  [M r./M rs./M s.][P articip ant’s  nam e] 

M any  thanks  for  participating  in  the  Sleep  H eart  H ealth  Study  being  d o ne  in  conjunction  with  the  [p arent  stud y].
  

W e  appreciate  the  effort,  time,  and  patience  you  have  contributed  to  this  research.
 

T he  results  of  your  ankle-arm  b lo o d  pressure  m easurement  is  summarized  below.
 

T he  ankle-arm  index  (ankle  brachial  index)  is  the  ratio  of  the  blood  pressure  at  the  ankle  co m p ared  to  the  arm
 

and  is  one  of  the  tests  used  to  evaluate  the  circulatio n  in  the  legs.   A  ratio  of  less  than  0 .9  (90% )  may  ind icate  a
 

p ro b lem  with  circulation  in  the  legs.   Y our  ankle-arm  blood  pressure  index  was  m easured  o n  [d ate].   Y o ur  right
 

ankle-arm  b lo o d  p ressure  ind ex  was  [x% ]  and  yo ur  left  ankle-arm  blo o d  pressure  ind ex  was  [x% ].
 

P lease  feel  free  to  call  m e  at  [telephone  num b er]  if  you  have  any  questio ns  ab o ut  this  study.
 

T hank  yo u  again  for  your  participatio n  in  the  Sleep  H eart  H ealth  Study.   T he  contribution  you  make  to  research
 

into  the  causes  of  heart  disease  is  enormo us.
 

Sincerely,
 

[Investigato r]
 

[Investigato r  titles]
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8 .3 . S erio us A dverse E v en ts 

S eriou s  ad verse  events  are  any  incidents  that  occur  in  the  research  settin g  w h ich  are  life 

th reaten in g  or  resu lt  in  death,  disab ility,  or  in p atient  hosp italization.   A d verse  even ts  may  be 

u n ex p ected  or  ex p ected .   U nexpected  events  are  of  a  sp ecificity  or  severity  n ot  consisten t  w ith  risk 

in form ation  described  previou sly  in  th e  p rotocol,  m anual  of  procedu res,  or  consent  form .   E xp ected 

even ts  are  of  a  sp ecificity  or  severity  consistent  w ith  previou sly  disclosed  risk  inform ation.   T he  site 

p rincip al  investigator  (or  oth er  d esignee)  should  be  inform ed  im mediately  after  ob servation  or  report 

of  unexpected  seriou s  ad verse  events  that  occur  durin g  (or  are  connected  w ith)  a  hom e  or  clin ic 

S H H S  visit.   A  S eriou s  A d verse  E ven t  R ep ort  (S R )  Form  should  be  com pleted  by  th e  princip al 

in vestigator  or  co-investigator  w ithin  4 8  h ou rs  of  n otification  and  faxed  b oth  to  the  SH H S 

C oord in atin g  C enter  and  to  th e  project  officer  at  N H LB I.   A  copy  sh ou ld  be  retained  in  th e 

p articipant’s  folder.  

S eriou s, u n ex pected adverse even ts sh ou ld also be docum en ted on th e A E (S ection B , Q uestion 

3 c.) an d A A (Section C , Q u estion s 6-7) form s. 
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8 .3 . S erio u s A d v erse E v ents 

PA R T IC IP A N T  L E T T E R  A N D  R E P O R T ,  F O R  R D I  <  50 

D ear  [M r./M rs./M s.][P articipant’s  n am e] 

M an y  th an ks  for  p articip atin g  in  the  Sleep  H eart  H ealth  S tu d y  bein g  done  in  conjun ction  w ith  the
 

[p aren t  stud y].   W e  appreciate  the  effort,  tim e,  an d  p atience  you  have  con trib u ted  to  th is  research .
 

T h e  results  of  you r  an kle-arm  b lood  p ressu re  measu rem en t,  and  your  sleep  stud y  are  su m m arized
 

b elow ,  an d  a  copy  h as  been  sen t  to  you r  d octor,  if  you  requested  that  w e  d o  so.
 

T h e  ankle-arm  in d ex  (ankle  b rachial  index)  is  the  ratio  of  the  blood  p ressu re  at  the  ankle  com p ared  to
 

th e  arm  an d  is  on e  of  the  tests  u sed  to  evaluate  the  circulation  in  the  legs.   A  ratio  of  less  than  0 .9
 

(9 0 % )  may  in d icate  a  p rob lem  w ith  circu lation  in  the  legs.   Y ou r  an kle-arm  b lood  pressu re  index  w as
 

m easu red  on  [date].   Y ou r  righ t  ankle-arm  b lood  pressure  in d ex  w as  [x% ]  an d  you r  left  ankle-arm
 

b lood  p ressure  index  w as  [x % ].
 

It  is  comm on  for  adults  to  h ave  a  few  b rief  ox ygen  d ips  as  a  resu lt  of  b reathing  p auses  or  shallow
 

b reath s.   In  ou r  study,  on e  th ird  of  the  participants  have  few er  th an  5.7  of  these  pauses  or  shallow
 

b reath s  p er  h ou r,  on e  th ird  b etw een  5.7  and  14 .7  per  h ou r,  and  on e  th ird  greater  than  1 4 .7  per  hour.
  

O ne  of  the  purp oses  of  th is  research  is  to  determ in e  if  a  m ild  or  m oderate  elevation  in  th e  n um ber  of
 

b reath in g  p au ses  or  shallow  breaths  has  any  effect  on  health.
 

A fter  you  w en t  to  bed  on  [date  of  PSG  study]  you  slept  for  a  total  of  [sleep  h ours]  hours  and  [sleep
 

m inutes]  minutes.   Y ou  sp ent  [total  R E M  (in  m inutes)]  m in u tes  in  the  dream  stage  of  sleep  and  slep t
 

for  [sleep  efficien cy]  percen t  of  th e  tim e  you  w ere  in  b ed.   D u rin g  the  night  you  h ad  [R D I]  breathing
 

p au ses  or  episod es  of  shallow  b reath in g  p er  h ou r.   Y our  heart  rate  averaged  [average  H R ]  beats  per
 

m inute.
 

T h e  sleep  study  w e  perform ed  w as  done  for  research  purp oses.   R egard less  of  th e  resu lts  of  you r
 

sleep  stu d y,  if  you  ex p erience  unsatisfactory  or  restless  sleep,  or  are  often  trou b led  by  daytim e
 

sleep in ess,  you  m ay  want  to  d iscuss  th is  w ith  you r  d octor  to  d eterm in e  if  furth er  evalu ation  is  n eed ed.
  

P lease  feel  free  to  call  me  at  [telephone  num ber]  if  you  h ave  an y  q uestion s  about  th is  study.
 

T h ank  you  again  for  your  p articip ation  in  the  Sleep  H eart  H ealth  Study.   T he  contribution  you  m ake
 

to  research  in to  th e  cau ses  of  h eart  disease  is  en orm ou s.
 

S in cerely,
 

[In vestigator]
 

[In vestigator  titles]
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F ield S ite P ro ced u res 8. M ed ica l A lerts and P a rticip a n t F eed b a ck 

8 .3 . S erio u s A d v erse E v ents 

P A R T IC IP A N T  L E T T E R  A N D  R E P O R T ,  F O R  R D I  �  5 0 

D ear  [M r./M rs./M s.][P articipant’s  n am e] 

M an y  th an ks  for  p articip atin g  in  the  Sleep  H eart  H ealth  S tu d y  bein g  done  in  conjun ction  w ith  the
 

[p aren t  stud y].   W e  appreciate  the  effort,  tim e,  an d  p atience  you  have  con trib u ted  to  th is  research .
 

T h e  result  of  you r  an kle-arm  b lood  p ressu re  m easurement  is  su m m arized  b elow .   T he  results  of  your
 

sleep  stu d y  are  attach ed ,  and  a  cop y  has  been  sent  to  your  d octor,  if  you  requested  th at  w e  do  so.
 

T h e  ankle-arm  in d ex  (ankle  b rachial  index)  is  the  ratio  of  the  blood  p ressu re  at  the  ankle  com p ared  to
 

th e  arm  an d  is  on e  of  the  tests  u sed  to  evaluate  the  circulation  in  the  legs.   A  ratio  of  less  than  0 .9
 

(9 0 % )  may  in d icate  a  p rob lem  w ith  circu lation  in  the  legs.   Y ou r  an kle-arm  b lood  pressu re  index  w as
 

m easu red  on  [date].   Y ou r  righ t  ankle-arm  b lood  pressure  in d ex  w as  [x% ]  an d  you r  left  ankle-arm
 

b lood  p ressure  index  w as  [x % ].
 

It  is  comm on  for  adults  to  h ave  a  few  b rief  ox ygen  d ips  as  a  resu lt  of  b reathing  p auses  or  shallow
 

b reath s.   In  ou r  study,  at  th e  first  sleep  stu d y,  on e  th ird  of  th e  p articip ants  had  few er  than  5.7  of  these
 

p au ses  or  shallow  b reath s  per  h our,  one  third  b etween  5.7  an d  1 4.7  per  hour,  and  on e  third  greater
 

th an  1 4 .7  p er  h our.   O xygen  levels  in  th e  b lood  are  normally  greater  than  9 0 % .   Y ou r  study  show s
 

greater  than  50  shallow  b reaths  or  breathing  pauses  per  hour,  a  level  w hich  is  m arked ly  elevated  an d
 

m ay  be  associated  w ith  sid e  effects.
 

T h e  sleep  study  w e  perform ed  w as  done  for  research  purp oses  an d  d oes  n ot  allow  a  defin ite  d iagn osis
 

to  b e  m ad e.   W e  recom m end  that  you  d iscu ss  th ese  resu lts  w ith  your  d octor,  w ho  m ay  w ish  to  obtain
 

fu rth er  evalu ation  and  to  d eterm ine  if  treatm ent  is  n eeded.   Please  feel  free  to  call  m e  at  [telephone
 

n u m b er]  if  you  have  an y  question s  about  this  stud y.
 

T h ank  you  again  for  your  p articip ation  in  the  Sleep  H eart  H ealth  Study.   T he  contribution  you  m ake
 

to  research  in to  th e  cau ses  of  h eart  disease  is  en orm ou s.
 

S in cerely,
 

[In vestigator]
 

[In vestigator  titles]
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F ield S ite P ro ced u res 8. M ed ica l A lerts and P a rticip a n t F eed b a ck 

8 .3 . S erio u s A d v erse E v ents 

Template for a report to a participant with RDI �50. It will be accompanied by an 
explanatory letter. 

S L E E P  S T U D Y  R E P O R T  - T E ST  P E R F O R M E D  F O R  R E S E A R C H  P U R P O SE S 

P articip an t  n ame: [full  n am e] 

D ate  of  sleep  stu d y: [D ate] 

Y ou  slept  for  [total  sleep  p eriod  (hr:m in)]  hou rs  d urin g  the  night  of  your  sleep  stu dy,  an d  sp en t  [total 

R E M  (in  m in u tes)]  minutes  in  th e  d ream  stage  of  sleep .   Y ou  slept  for  [sleep  efficiency]  percen t  of 

th e  tim e  you  w ere  in  bed. 

T h rou ghout  the  night  you  h ad  [R D I]  breathin g  p au ses  or  ep isodes  of  sh allow  breath in g  per  hour.  

D urin g  som e  of  th ese  ep isod es  you  ox ygen  level  fell  b riefly  to  a  low  level  w ith  a  m in im um  of 

[m in im u m  S aO 2 ]  p ercen t.   T h e  oxygen  level  in  you r  b lood  w as  below  90%  for  [S aO 2 <90]  percen t  of 

th e  tim e  you  w ere  asleep  and  b elow  7 5 %  for  [S aO 2<75]  p ercen t  of  the  tim e. 

Y our  heart  rate  averaged  [average  H R ]  b eats  per  m inute. 
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F ield S ite P ro ced u res 8. M ed ica l A lerts and P a rticip a n t F eed b a ck 

8 .3 . S erio u s A d v erse E v ents 

P H Y S IC IA N  L E T T E R 

D ear  D octor, 

Y ou r  p atient  is  a  participant  in  a  research  p roject  called  the  Sleep  heart  h ealth  study  (SH H S ) 

b ein g  con d u cted  at  th e  [nam e  of  parent  study].   T he  S H H S  is  sponsored  by  the  N ation al  H eart,  Lu n g 

an d  B lood  Institute  and  the  N ation al  S leep  C enter,  and  is  d esigned  to  d eterm ine  th e  cardiovascu lar 

con seq u en ces  of  sleep  ap nea. 

P articip ants  u n d ergo  an  overnight  polysom nogram  in  th eir  hom es  w h ich  includes  m on itorin g  of 

oxygen  saturation ,  resp iratory  effort,  h eart  rate  and  sleep  stage.   A  respiratory  d istu rb an ce  in dex 

(R D I),  the  num ber  of  apneas  or  hypop n eas  p er  hour  of  sleep  w hich  are  associated  w ith  a  3%  or 

greater  drop  in  oxygen  saturation,  is  calculated  for  each  p articipant.   In  our  study,  at  baseline  one 

th ird  of  th e  participants  have  an  R D I  b elow  5 .7 ,  one  third  betw een  5.7  an d  1 4 .7,  and  one  third  greater 

th an  1 4 .7 .   A n  R D I  of  greater  th an  50  is  m arked ly  elevated ;  h ow ever,  in  th e  absence  of  symptom s 

attributable  to  sleep  ap n ea,  th e  clinical  sign ificance  of  an  elevated  R D I,  even  of  this  m agnitude,  is 

u n kn ow n . 

A  cop y  of  your  patien t’  S leep  S tu d y  S u m m ary  is  attached.   T his  test  w as  perform ed  for  research 

p u rp oses  and  does  not  allow  a  d efinitive  diagn osis  to  be  m ad e.   The  resu lts  sh ou ld  be  in terp reted  in 

th e  con tex t  of  your  patient’s  clinical  condition.   Please  feel  free  to  call  m e  at  [telep h on e  n u m b er]  if 

you  h ave  an y  q u estions  about  this  study. 

S in cerely,
 

[In vestigator]
 

[In vestigator  titles]
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8 .3 . S erio u s A d v erse E v ents 

Physician Report, RDI < 50: To be accompanied by generic physician letter 

Sleep  Study  Sum m ary  –  Test  perform ed  for  research  purposes 

P articip an t  n ame [full  n am e] 

D ate  of  sleep  stu d y: [D ate] 

T otal  Sleep  T im e: [total  sleep  p eriod  (hr:m in)] 

T otal  T im e  in  R E M : [total  R E M  (in  m in u tes)]  m inutes 

S leep  E fficien cy: A sleep  for  [sleep  efficiency]  %  of  tim e  in  bed 

R espiratory  D isturbance  Index 

(ap n eas  or  h yp opneas  associated 

 w ith  �3%  oxygen  desaturation ): [R D I]  per  hour 

A verage  H eart  R ate: [average  H R ]  b p m 

%  S leep  tim e  with  oxygen  saturation  <  9 0 % : [SaO 2 <9 0 % ] 
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8 .3 . S erio u s A d v erse E v ents 

Physician Report, RDI �50: To be accompanied by generic physician letter 

Sleep  Study  Sum m ary  –  T est  perform ed  for  research  p u rp o ses 

P articip an t  n ame: [full  nam e] 

D ate  of  sleep  stu d y: [D ate] 

T otal  Sleep  T im e: [total  sleep  p eriod  (hr:m in)] 

T otal  T im e  in  R E M : [total  R E M  (in  m in u tes)]  m inutes 

S leep  E fficien cy: A sleep  for  [sleep  efficiency]  %  of  tim e  in  bed 

R espiratory  D isturbance  Index 

(ap n eas  or  h yp opneas  associated 

 w ith  �3%  oxygen  desaturation ): [R D I]  per  hour 

A verage  H eart  R ate: [average  H R ]  b p m 

%  S leep  tim e  with  oxygen  saturation  <  9 0 % : [SaO 2 <9 0 % ] 

%  S leep  tim e  with  oxygen  saturation  <  7 5 % :  [SaO 2 <7 5 % ] 

M inim um  SaO 2 : [m in imum  SaO 2 ]% 
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F ield S ite P ro ced u res 

9. Quality Assurance/Quality Control 

9 .1 . G enera l 

In th e S leep H eart H ealth Stu d y, q u ality assu ran ce (Q A ) in cludes th ose activities designed to 

assu re d ata q u ality th at take place prior to d ata collection . Q uality control (Q C ) in clu d es data quality 

m on itorin g efforts th at take place at identified points during data collection and p rocessing. 

9 .2 .  C ertifica tio n  and  T ra in in g 

9 .2.1 .  O verv iew 

O n e  of  the  SH H S  q u ality  assu ran ce  strategies  is  certification  of  staff  to  conduct  SH H S 

p roced u res.   C ertification  of  at  least  one  staff  m em b er  for  each  of  th e  SH H S  procedures  is  required 

b efore  a  field  site  m ay  particip ate  in  SH H S  Follow -up  2.   A  field  site  m ay  n ot  begin  screening 

p articipants,  have  p articipan t  sign  an y  con sent  statem ents,  con d u ct  h om e  visit  procedures,  or 

com p lete  an y  S H H S  form s  u n til  th e  field  site  has  a  full  com p lem en t  of  certified  p erson n el. 

T h e  p rim ary  pu rpose  of  certification  is  to  h elp  assure  con sistent  con duct  of  S H H S  p roced u res 

over  tim e,  w ithin  and  across  Field  Sites.   SH H S  specific  p rocedures  for  data  collection  m ay  be 

req u ired,  as  m ay  sp ecific  item s  of  equ ip m en t.  

C ertification  is  also  a  m an agerial  tool  for  th e  stu d y.   It  provides  a  m echanism  for  tracking  w h o  is 

resp on sib le  for  the  overall  condu ct  of  d ata  collection  p roced ures  an d  w h o  is  carryin g  out  selected  data 

collection  p rocedures.   C ertification   identifies  to  the  staff  m em ber  that  h e/she  is  a  p art  of  SH H S.   In 

ad d ition,  certifyin g  staff  helps  to  assure  that  th e  staff  h ave  acq uired  a  b asic  level  of  training  in  the 

S H H S  protocol.   A ll  p ersonnel  w h o  req u est  certification  m u st  agree  to  ab id e  b y  th e  design  ten ets  of 

th e  trial.   T he  p rocess  of  obtaining  certification  m ay  h elp  a  clinic  prepare  for  SH H S  activities  b y 

p resen tin g  th e  train in g,  facility,  and  equipm ent  needs  in  an  organized  fash ion  an d  requiring 

acq u isition  or  com p letion  of  th ese  item s  b efore  S H H S  F ollow -up  2  activities  m ay  be  started.  

P roced u res  req u irin g  certification  include: 

• P olysom n ograp h y 

• A n kle  A rm  Index 

• E lectrocardiogram 

• B lood  p ressu re 

• A n th rop om etry  (height,  w eight,  neck  girth) 

• S ite  C oord in ation 

• C on sen tin g 

•  In terview ing 

• D ata  an d  d ata  system  m anagem ent 
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F ield S ite P ro ced u res	 9. Q uality A ssuran ce/Q uality C ontrol 

9 .2 . C ertifica tion and T raining 

9 .2 .1 . O v erv iew 

T o  b e  certified  in  S H H S,  all  staff  m embers  m u st: 

•	 C om p lete  a  P ersonnel  C ertification  (P C )  form .   (N O T E :  If  a  staff  m em b er  is  req u estin g  

certification  for  m ore  than  one  proced u re,  all  certification  m aterials  may  be  subm itted 

w ith  a  single  PC  form ;  ie,  a  separate  PC  form  is  n ot  req u ired  for  each  procedure  w h en 

b ein g  subm itted  at  the  sam e  tim e.) 

•	 R ead  th e  p rotocol  and  participant  consent  statem ents 

•	 F ax  com pleted  P C  form  to  C oord in atin g  C enter.   T h e  C ertification  C oordinator  w ill  issu e 

a  unique  th ree  ch aracter  Personnel  Identification  N um ber  (PIN )  to  be  used  b y  the  staff 

m em b er  w h en  com p leting  SH H S  form s  or  as  oth erw ise  needed. 

•	  P ractice  th e  p roced u res  an d  form s  p ertain in g  to  th e  p roced u re  for  w hich  certification  is 

b ein g  requested 

•	  C om p lete  the  num ber  of  procedures  required  for  certification  an d  th e  req u ired  p ap erw ork 

•	 S u b m it  th e  m aterials  to  th e  C ertification  C oord in ator  at  the  C oordinating  C enter 

•	  S u b m it  P S G  m aterials  to  th e  S leep  R ead in g  C en ter,  for  PSG  certification 

T h e  in itial  train in g  for  S H H S  Follow -up  2  of  key  staff  w as  p artially  com p leted  through  train in g 

an d  p ractice  at  the  SH H S  T raining  M eeting  in  C levelan d ,   6 -10  N ovem ber  20 0 0 .   B acku p  p ersonnel 

an d  p erson n el  join in g  the  SH H S  su b seq u en t  to  this  initial  training  m eeting  w ill  be  trained  by  other 

S H H S  certified  person n el  at  the  Field  Site. 

A fter  training  is  com p lete,  a  Personnel  C ertification  (PC )  form ,  and  any  other  d ocu m ents 

req u ired  for  th e  function s  for  w h ich  certification  is  requested  are  to  be  com p leted .   The  P ersonnel 

C ertification  (PC )  form ,  which  staff  m em b ers  are  required  to  sign ,  in cludes  a  statem ent  in d icating  an 

u n d erstan d in g  of  the  rules  by  w hich  SH H S  is  to  be  con d u cted. 

T h e  form s  an d  supp ortin g  d ocum entation  subm itted  for  N on-PSG  certification  are  to  be  sen t  to: 

C ertification  C oord inator
 

S H H S  C oord inating  C enter
 

C en ter  for  C lin ical  T rials
 

6 1 5  N orth  W olfe  Street,  R oom  5 0 1 0
 

B altim ore,  M D   2 1 2 0 5
 

 C ertification  forms  and  certification  P S G  stu d ies  sh ould  be  sent  to: 

S leep  R ead in g  C enter
 

A tten tion:  Susan  Surovec
 

U H -D ivision  of  C lin ical  E pi
 

1 1 4 0 0  E u clid  A venue,  Suite  260
 

C levelan d ,  O H  4 4106
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9 .2 . C ertifica tion and T raining 

9 .2 .1 . O v erv iew 

T h e  m aterials  w ill  be  review ed  b y  th e  C ertification  C oord in ator  and  other  staff  as  ap p ropriate.  

If  fou n d  to  b e  in  order,  th e  C ertification  C oordinator  w ill  issue  a  m em o  statin g  that  the  certification 

req u irem en ts  h ave  been  m et  an d  th at  the  staff  m em b er's  p articipation  in  SH H S  is  ap p roved .   T h e 

m em o  w ill  also  specify  a  unique  three  character  Personal  Id entification  N um ber  (P IN )  to  be  u sed  b y 

th e  staff  m em b er  w h en  com p letin g  S H H S  form s  or  as  oth erw ise  need ed.   A  staff  m em ber  may  be 

certified  for  m ore  th an  one  fu n ction ,  an d  m ore  than  on e  staff  m em b er  may  be  certified  for  the  sam e 

fu n ction.   E ach  staff  m em ber  w ill  have  a  single  PIN  even  if  certified  for  more  than  one  fun ction .   It  is 

recom m en d ed  that  at  least  tw o  staff  m em b ers  be  certified  for  each  fu n ction  so  that  there  is  backup  in 

case  of  illness,  d u rin g  vacation s  or  other  absen ce. 

9 .2.2 .  P SG 

9 .2 .2 .1 .  T ra ining  R equirem en ts 

P erson nel  charged  w ith  th e  responsibility  of  p articipan t  h ook-ups  w ill  b e  required  to  m eet 

p erform an ce  standards  that  in d icate  an  understandin g  of  sleep  p h ysiology,  polysom n ology,  the  stu d y 

goals  and  m ethods,  m edical  alert  levels  an d  resp on ses,  eq u ip m en t  use  and  sensor  placem ents  sp ecific 

for  S H H S.   O nly  personnel  w ho  meet  th ese  standard s  w ill  be  “certified ”  (an d  ap p roved )  to  p erform 

sleep  stu d ies  for  th e  SH H S . 

  

P erson n el  w ill  be  req u ired  to  attend  a  central  train in g  session ,  or  und ergo  local  training  by  a  centrally-

certified  tech n ician.   T raining  will  consist  of: 

•	 A n  overview  of  S leep  P h ysiology  an d  S leep  A pnea 

•	 A n  overview  of  th e  S tu d y  Protocol 

•	 A n  overview  of  P olysom nology 

•	 D etailed  training  on  u se  of  th e  C ompum ed ics  Sleep W atch  P S ,  in clu d in g  h an ds-on  activities. 

•	  D etailed  training  on  all  aspects  of  th e  SH H S  protocol  specific  for  perform in g  and  processing 

sleep  studies. 

9 .2 .2 .2 .  C ertifica tion  R equirem en ts  fo r  P S G  Studies 

O n ly  S H H S  certified  personnel  m ay  conduct  P S G  studies  on  study  participants. 

P S G  p erson n el  that  have  atten ded  central  training  w ill  d em onstrate  req u isite  know led ge  an d 

ab ility  of  tech n ical  perform an ce  w ith  a  w ritten  an d  practical  ex am ination  (req u iring  a  grade  of  �75% 

to  p ass).   A fter  passing  these  ex am in ations,  personnel  w ill  be  required  to  perform  a  minim u m  of  5 

p ractice  overn ight  certification  PSG s  that  m ust  be  sen t  to  the  S leep  R eading  C enter  for  review  of 

acceptable  quality.   T he  practice  PSG s  accom plished  for  certification  are  evaluated  differently  (m ore 

strin gen tly)  than  actu al  particip an t  stu d ies. 

P S G  p erson n el  train ed  locally  w ill  b e  req u ired  to  pass  the  w ritten  and  practical  ex am in ation s 
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9 .2 . C ertifica tion and T raining 

9 .2 .2.2 . C ertifica tio n R equirem ents fo r P SG Studies 

ad m in istered  by  a  centrally  train ed  certified  PSG  field  technician  as  w ell  as  to  perform  5  h ook-u p s 

(i.e.:  m easu re,  m ark  and  place  sen sors)  under  the  sam e  su p ervision .   T h e  n on -certified  technician 

m u st,  th en ,  p erform  the  m inim um  5   practice  certification  PSG s  that  are  sent  to  the  R ead in g  C en ter  in 

order  to  becom e  S H H S  certified. 

C ertified  PSG  techn icians  are  req u ired  to  p erform  a  m inim u m  of  4  studies  each  m onth.   A n y 

tech n ician  that  fails  to  meet  this  perform an ce  q u ota  for  2  con secu tive  m onths  w ill  b e  required  to 

re-certify.   In  ord er  to  re-certify,  th e  tech n ician  m ust  su b m it   2   practice  certification  PSG s  to  th e 

R eadin g  C enter. 

C ertified  PSG  field  technician s  are  expected  to  m ain tain  q u ality  scores  (assign ed  b y  scorers  at 

th e  read in g  center)  of  at  least  8 5 %  or  b etter.   T he  D irector  of  the  R ead in g  C enter,  after  consultin g 

w ith  th e  P I  of  th e  In vestigative  C enter,  w ill  determ in e  action s  necessary  for  tech n ician s  th at  fail  to 

m ain tain  quality  standards.   Such  actions  m ay  in clu d e  recertification . 

9 .2 .2 .3 . R e-certifica tio n R eq u irem ents for P SG Studies 

R e-certification w ill be req u ired of any personnel who fall b elow th e pre-set levels of 

p erform an ce standards, or w ho ob tain <9 0% acceptable sleep stu d ies in any given m onth evalu ation 

p eriod (or, for “back-u p” personn el, w ho obtain 2 or m ore in adequ ate stu d ies in an y given m onth). 

T h e D irector of the R eadin g C en ter, after consultin g w ith the PI of th e investigative center, w ill 

d eterm ine w hether local or central (R ead in g C en ter) re-certification is indicated. 

9 .2.3 .  A nkle  A rm  In d ex 

9 .2 .3 .1 .   T ra in in g  R eq u irem ents 

•	 R ead  an d  study  m anual 

•	 A tten d  train in g  session  on  techniques  (or  observe  ad ministration  by  ex p erienced  exam iner) 

•	 P ractice  on  volu nteers  

•	 C om p are  m easurem en ts  w ith  th ose  m ade  by  experienced  colleagues  (G oal:  ob tain
 

m easu remen ts  within  ±  2  m m  H g  of  that  observed  by  a  trainer)
 

•	 D iscu ss  problem s  and  q u estions  w ith  local  expert 

9 .2 .3 .2 .  C ertifica tion  R equirem en ts 

•	 C om p lete  training  req u irem en ts 

•	 R ecite  exclu sion  criteria 

•	 C on d u ct  exam  on  two  volunteers  w hile  being  observed  by  A A I-certified  p erson n el  listen in g 

w ith  D oppler 
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9 .2 . C ertifica tion and T raining 

9.2.3. A n kle A rm In d ex 

9 .2 .3 .2 . C ertificatio n R eq u irem ents 

•	 P erform exam according to protocol 

•	 T h ree sim u ltan eou s readings of systolic m easu rem en ts record ed by the staff m ember m ust 

agree w ith those of certified A A I person nel w ithin ± 4 m m H g, w ith th e average of th e th ree 

read in gs w ith in ± 3 mm H g 

•	 H ave A A I certified observer com plete the A nkle A rm Index C ertification C h ecklist (A C 

F orm ) 

•	 S u b m it P C form , 2 PM forms, and a A A I C ertification C hecklist to the C ertification 

C oordinator at th e SH H S C oordinating C enter 

9 .2 .3 .3 .  A A I  Q u a lity  A ssu ra n ce  C h ecklist 

R igh t  A rm  Systolic  B P  M easurem en t 

•	  E x p lain s  procedure 

•	  U ses  cu ff  size  determ ined  during  blood  p ressu re  m easurem ent,  or,  if  blood  p ressure  has 

n ot  been  taken ,  d eterm ines  cuff  size  usin g  d irection s  in  H om e  V isit  Proced u res  chapter 

of  M oP 

•	  F ive  m inute  rest  period  b efore  m easu rem en t 

•	  T u rns  unit  on 

•	  P alp ates  brach ial  artery 

•	  A p p lies  ultrasou n d  jelly  over  brach ial  artery 

•	  Locates  brachial  artery  using  D oppler 

•	  D eterm ines  m axim al  in flation  level  

•	  M easu res  th e  systolic  blood  pressure  using  the  D oppler  an d  standard  m an om eter: 

•	  In flates  cu ff  quickly  to  m axim al  in flation  level 

•	  D eflates  at  2  to  3  m m  H g/secon d  to  1 0  m m  H g  below  the  appearance  of  systolic  pressure 

•	  D eflates  cuff  quickly  and  com p letely 

A n kle  S ystolic  B P  M easurement 

•	  P laces  m anom eter  betw een  p articipant’s  an kles 

R igh t  an d  Left  A nkles: 

•	  P laces  blood  p ressu re  cu ff  (ap p rop riate  size)  on  ankle 

•	  Locates  posterior  tib ial  artery  by  palpation 

•	  A p p lies  ultrasou n d  jelly  over  posterior  tib ial  artery 

•	  Locates  posterior  artery  u sin g  D op p ler 
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9 .2 . C ertifica tion and T raining 

9.2.3. A n kle A rm In d ex 

9 .2 .3 .3 . A A I Q u a lity A ssu ra n ce C h ecklist 

•	  M easu res  th e  systolic  blood  pressure  using  the  D oppler  an d  standard  m an om eter: 

- In flates  cu ff  quickly  to  m ax im al  in flation  level 

- In flates  fu rther  b y  30  m m  H g  increm en ts  if  sou n d s  are  still  p resen t 

- D eflates  at  2  to  3  m m  H g/second  to  10  m m  H g  b elow  th e  ap p earan ce  of  systolic 

p ressu re
 

- D eflates  cuff  quickly  and  com pletely
 

R ep eat  of  A n kle-A rm  M easurem en ts 

•	  R ep eats  seq u en ce  of  m easures  in  reverse  order  of  initial  sequen ce,  as  below : 

- Left  an kle 

- R igh t  ankle 

- R igh t  arm 

C om p letion 

•	  R em oves  cu ffs  and  conductin g  jelly 

•	  T u rns  D oppler  u nit  off  im m ediately 

•	  R eview s  form  for  com p leten ess 

•	  C orrectly  com pletes  “P h ysical  M easu rem ents,  B lood  P ressure,  A nkle-A rm  In d ex,  E C G ” 

(P M )  form 

9 .2.4 .  E lectrocardio g ra m  (E C G ) 

9 .2 .4 .1 .  T ra ining  requirem en ts 

•	  R ead  an d  study  m anual 

•	  A tten d  train in g  session  on  techniques  (or  observe  ad ministration  by  ex p erienced  exam iner) 

•	  P ractice  on  volu nteers 

•	  D iscu ss  problem s  and  q u estions  w ith  local  expert 

9 .2 .4 .2 . C ertifica tion  requirem ents 

•	  C om p lete  training  req u irem en ts 

•	  C on d u ct  exam ination  on  5  volu n teers  w hile  bein g  observed  by  an  E C G -certified  staff 

m em b er 

•	  P erform  exam  according  to  protocol 

•	  S u b m it  a  P C  form ,  the  5  E C G  recordings,  com pleted  EC -form s  (includin g  the  local  physician 

review  portion),  and  a  E lectrocardiogram  C ertification  C hecklist  (E K  Form )  to  the 

C ertification  C oord inator  at  the  SH H S  C oord in atin g  C en ter 

S H H S F ield S ite M anual/M anall_ 11.w pd S H H S M anual of P rocedures 

1 0 :3 1 am W E D 04 S E P 2002/klc	 Q A C h ap8 



    

   

    

     

     

       

152 V olum e 4 S H H S F o llo w -up 2 

F ield S ite P ro ced u res	 9. Q uality A ssuran ce/Q uality C ontrol 

9 .2 . C ertifica tion and T raining 

9.2.4. E lectro ca rdio g ram (E C G ) 

9 .2 .4 .3 . E C G  Q uality  A ssura nce  C h ecklist 

•	  T w elve  lead  resting  E C G s  conducted 

•	  E C G  taken  w ith  p articipant  in  supine  or  sem i-recum bent  position 

•	  E x p lan ation  given  as  to  w hy  the  E C G  is  bein g  conducted 

•	  P articipan t  asked  to  avoid  m ovem ent 

•	  C h ecks  that  participant  is  com fortable  an d  relax ed 

•	  Lim b  lead  electrode  is  p laced  on  the  right  leg,  then  the  left  leg,  th en  right  arm  follow ed  b y  th e 

left  arm 

•	  P rop er  lead  placem en t  id en tified  and  m arked  b efore  lead  attached  ch est  electrodes  position ed 

p roperly 

9 .2.5 .  B lood  P ressure 

9 .2 .5 .1 .  T ra ining  requirem en ts 

•	  R ead  an d  study  m anual 

•	  A tten d  train in g  session  on  techniques  (or  observe  ad ministration  by  ex p erienced  exam iner) 

•	  P ractice  on  volu nteers 

•	  D iscu ss  problem s  and  q u estions  w ith  local  expert  

9 .2 .5 .2 . C ertifica tion  requirem ents 

•	  C om p lete  training  req u irem en ts 

•	  C on d u ct  exam ination  on  2  volu n teers  w hile  bein g  observed  by  a  B P-certified  staff  m em ber 

•	  P erform  exam  according  to  protocol 

•	  S u b m it  a  P C  form ,  2  B P  record in gs,  com pleted  E C  form s  (includin g  the  label  physician 

review  portion),  and  a  B lood  Pressure  C ertification  C h ecklist  (B C  F orm )  to  the  C ertification 

C oordinator  at  th e  SH H S  C oordinating  C enter 

9 .2 .5 .3 . B lo o d  p ressu re  q u a lity  a ssuran ce  checklist 

•	  E x p lain s  procedures 

•	  M easures  for  cuff  size 

•	  W rap s  cuff  sn u gly,  centering  bladder  over  b rach ial  artery 

•	  F ive  m inutes  rest  p eriod  before  measu rem ents 

•	  P alp ates  brach ial  artery 

•	  D eterm ines  m axim al  in flation  level 
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9 .2 . C ertifica tion and T raining 

9 .2.5. B lo o d P ressure 

9 .2 .5 .3 . B lo o d pressure quality assu ra n ce ch ecklist 

•	 In flates rap idly to max im al inflation level 

•	 P laces b ell on brachial p u lse 

•	 D eflates cuff 2-3 m m H g per second 

•	 F irst an d fifth p h ase correctly id entified (verified w ith double steth oscope) 

•	 S tan d ing blood pressu re m easurem ent taken after on e m inute standing rest period 

•	 R ecord s reading an d d iscon n ects tu b es 

•	 R eview s form for com pleteness 

•	 C orrectly com pletes form 

•	 T ells participant B P reading and refers as in d icated 

9 .2.6 .  A nthropom etry  (height,  w eight,  n eck  g irth) 

9 .2 .6 .1 .  T ra ining  requirem en ts 

•	  R ead  an d  study  m anual 

•	  A tten d  train in g  session  on  techniques  (or  observe  ad ministration  by  ex p erienced  exam iner) 

•	  P ractice  on  volu nteers 

•	  D iscu ss  problem s  and  q u estions  w ith  local  expert 

9 .2 .6 .2 .  C ertifica tion  requirem ents 

•	  C om p lete  training  req u irem en ts 

•	  C on d u ct  exam ination  on  2  volu n teers  w hile  bein g  observed  by  a  SH H S  staff  m em b er 

certified  in  anth rop om etry 

•	  P erform  th e  proced u res  according  to  p rotocol 

•	  S u b m it  a  P C  form ,  2  P M  form s  w ith  results  of  heigh t,  w eight  and  n eck  girth  procedures,  and 

a  A nthropom etry  C ertification  C h ecklist  (N C  Form )  to  the  C ertification  C oordin ator  at  th e 

S H H S  C oord inating  C enter 

9 .2 .6 .3 .  A n th ropom etry  quality  assurance  checklist 

W eig h t  m easurem ent 

•  C on d u cted  per  protocol 

•  S cale  positioned  at  zero 

•  P articipan t  n ot  w earing  shoes 

•  P articipan t’s  w eight  eq u ally  d istrib u ted  on  both  feet 

•  P articipan t  n ot  bein g  p hysically  supported 

•  E x am in er’s  eyes  level  w ith  th e  p oint  of  m easurem ent 
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9 .2 . C ertifica tion and T raining 

9 .2 .6 . A nthropom etry (heig h t, w eig h t, neck girth) 

9 .2 .6 .3 . A nth ro p o m etry quality assu ra n ce ch ecklist 

H eight  m easurem ent 

•  C on d u cted  per  protocol 

•  P roced u res  ex p lain ed  to  p articip an t 

•  P articipan t  n ot  w earing  shoes 

•  R ecord  th e  h igh est  m easurem ent 

N eck  circu m ference 

•  C on d u cted  per  protocol 

•  P articipan t  sittin g  u p righ t  w ith  h ead  in  Fran kfort  H orizon tal  P lan e 

•  T ap e  is  applied  around  neck  just  b elow  laryngeal  prom in en ce 

•  M easu rem en t  is  m ade  perpen d icu lar  to  lon g  axis  of  n eck 

•  T ap e  is  not  too  loose  or  too  tigh t,  b u t  en ou gh  to  m ain tain  skin  contact 

•  M easu rem en t  is  com p leted  in  less  than  5  secon d s 

•  M easu rem en t  is  recorded  to  the  nearest  0.5  centim eter,  rou n ding  up 

9 .2.7 . P ro ject C o o rd in a tio n 

T h e fu nction of th e project coordinator is to oversee, organ ize, an d coordinate hom e visit an d 

d ata collection activities. T he coordinator also is responsible for the overview of all data collection 

form s for consistency, com p leteness, and accuracy. In addition, the p roject coord in ator is to b e th e 

p rimary liaison b etw een th e field site and the C oordinating C enter on SH H S n on -PSG issu es at that 

site. 

9 .2 .7 .1 .  C ertifica tion  training  and  requirem en ts 

•	  R ead  th e  p rotocol,  consent  statem en ts,  an d  M an u al  of  F ield  Site  Procedu res 

•	  C om p lete  the  Personnel  C ertification  form  and  subm it  to  th e  C ertification  C oordin ator  at  th e 

S H H S  C oord inating  C enter 

9 .2.8 . C onsentin g 

T h e fu nction of th e con senter is to review the stu d y procedures and consen t statem en ts w ith th e 

p articipant, an sw er any questions th e p articipant m ay have ab ou t th e study, and obtain the 

p articipant’s signatu re on the consent statem ent. 
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9 .2 . C ertifica tion and T raining 

9 .2 .8 . C o n sen tin g 

9 .2 .8 .1 .  C ertifica tion  training  and  requirem en ts 

•	  R ead   the  SH H S  p rotocol,  consent  statem ents,  an d  M an u al  of  Field  Site  Procedures 

•	  P ractice  givin g  th e  con sents 

•	  P resent  the  consent  to  3  p eop le  as  if  you  w ere  obtaining  consen t  for  S H H S  participan ts 

•	  P rovid e  a  w ritten  description  of  the  3  practice  session s  inclu d ing  to  w h om  the  practice 

consents  w ere  presented  (e.g.,  participant,  colleague,  relative),  w hat  question s  or  issu es  arose, 

and  how  you  responded 

•	  S u b m it  P C  form  and  w ritten  d escrip tion  of  practice  session s  to  the  C ertification  C oord in ator 

at  the  SH H S  C oord in atin g  C en ter 

9 .2.9 . In terv iew ing 

T h e in terview er is to ex p lain the stu d y in terview docum en ts to th e participant and condu ct th e 

in terview s as th ey are worded in the study docum en ts. In addition, the in terview er m ust explain stu d y 

self ad m inistered interview s to th e p articip an t su ch that the p articip ants fu lly u n d erstan ds how to 

com p lete th e instru m ents. T h e in terview er is to review th e self ad m inistered q u estionnaires in th e 

p resen ce of th e participant to en su re th at all d ata h as b een collected. 

9 .2 .9 .1 .  C ertifica tion  training  and  requirem en ts 

•	  R ead  th e  S H H S  protocol,  con sent  statem en ts  and  Form s  (M O P,  V olu m e  6) 

•	  P ractice  givin g  in terview s  an d  ex p lain in g  self  adm inistered  in terview s 

•	  In terview er  ad m inistered  questionnaires
 

- H ealth  Interview  (H I)
 

•	  S elf  A d m inistered  questionnaires
 

- M orn ing  Survey  (M S )
 

- S leep  H ab its  and  Lifestyle  Q uestionnaire  (SH )
 

- Q u ality  of  Life  S urvey  (Q L)
 

•	  A d m inister  th e  H I  and  provide  instruction  for  the  Q L,  M S ,  an d  SH  to  3  practice  particip an ts 

•	  S u b m it  th e  practice  q u estion n aires  an d  a  com pleted  Personnel  C ertification  form  to  th e 

C ertification  C oord inator  at  the  SH H S  C oord in atin g  C en ter 
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9 .2 . C ertifica tion and T raining 

9 .2.1 0 .  D a ta  sy stem  operator 

T h e  d ata  system  operator  is  resp onsible  for  keying  data  form s,  assisting  w ith  q u ality  assu ran ce 

b y  b ringing  form  com pletion  p rob lem s  to  the  attention  of  th e  project  coord in ator,  keyin g  ch an ges  to 

d ata  form s  resu lting  from  ed its,  gen eration  of  lists  an d  rep orts  required  b y  th e  C oord in atin g  C enter, 

transfer  of  data  to  the  C oordinating  C enter,  and  system  m aintenance  as  directed  b y  the  C oordinating 

C enter. 

9 .2 .1 0 .1 .  C ertificatio n  tra in in g 

•	  R eview  th e  p rotocol  and  consent  statem en ts 

•	  R ead  th e  D ata  S ystem  M anual  (M O P ,  V olu m e  5) 

•	  R ead  th e  section  of  the  M O P  d iscu ssing  com p letion  of  data  form s  (M O P  V olum e  6:   Form s) 

9 .2 .1 0 .2 .  C ertificatio n  req u irem ents 

•	 C om p lete  training  req u irem en ts 

•	  C om p lete  the  data  system  tutorial 

•	  S u b m it  ou tp u t  from  the  tu torial  along  w ith  a  com p leted  Personnel  C ertification  form  to  th e 

C ertification  C oord inator  at  the  SH H S  C oord in atin g  C en ter 

9 .2.1 1 . In teg rated  hom e  visit  certification  (pilot  studies) 

In  ad d ition  to  the  ab ove  certification  req u irem ents,  p ersonnel  to  b e  certified  to  conduct  hom e 

visit  procedures  m ust  do  tw o  of  each  procedure  for  w hich  th ey  are  applying  for  certification  as  part  of 

a  complete  h om e  visit  (p ilot  stu d y).   A  p ilot  study  (com plete  hom e  visit)  is  to  in clude: 

•	  C on sen tin g  of  particip an t  (volunteer) 

•	  H ealth  Interview 

•	  M edications  Survey 

•	  S leep  H abits  an d  Lifestyle  Q u estionnaire 

•	  A n th rop om etry  m easurem ents 

•	  S eated  blood  pressure 

•	  A n kle-A rm  In d ex  blood  p ressure 

•	  E C G 

•	  P S G  h ook-up 

•	  R etrieval  of  m onitor  and  form s,  and  rem oval  of  electrod es  th e  next  m orning 

P rocedures  conducted  as  p art  of  a  p ilot  study  w ill  be  cou n ted  tow ard  the  total  num b er  of  practice 

p roced u res  req u ired  for  certification. 
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9 .2 . C ertifica tion and T raining 

9 .2 .11. Integrated hom e visit certification 

9 .2 .1 1 .1 .  C h a n g es  in  C linic  P ersonnel  C ertifica tion 

W h en  personnel  certified  for  SH H S  function s  are  no  lon ger  em ployed  by  the  stu d y  or  w hen 

cu rren t  em ployees  cease  p erform ance  of  certified  fu n ctions,  a  P erson n el  S tatu s  C han ge  (PS)  F orm 

sh ou ld  b e  subm itted  to  the  C oordinating  C enter.   T h e  field  site  coordin ator  (or  other  study  d esignee) 

sh ou ld  u se  th e  PS  form  to  record  1 )  the  nam e  an d  P IN #  of  the  em ployee  an d  2 )  th e  function (s)  for 

w h ich  certification  no  longer  desired.   T he  form  sh ou ld  be  com pleted  an d  either  fax ed  or  m ailed  to 

th e  C oordinating  C enter  w ith in  14  days  of  th e  change  in  certification  status.  

9 .3 . F ield site supervision 

9 .3.1 . Q uality C ontrol R esponsibilities o f S u p erv iso rs 

A s a p art of ongoin g S H H S q uality con trol (Q C ) proced u res, the design ated Q C supervisor is 

resp on sib le for: 1) B im onthly observation of blood pressure an d an th rop om etry procedu res, 2 ) D aily 

in sp ection of blood pressu re eq u ip ment, an d 3 ) M onth ly inspection of the m easuring tape, w eigh t 

scale, an d sp h ygmom anom eter. T his section, 9.3.1 , outlines required actions an d reports. F orm 

sam p les follow in sections 9 .3 .2 – 9 .3 .5 (consult M O P , V olum e 6, F o rm s for paper cop ies). 

1 . O b servation o f technicia n s: 

F req u en cy:	 b im on th ly for each procedure 

R equired reports:	 Supervisor F orm for S im u ltan eous B lood P ressu re 

O b servation s 

B lood P ressu re E x am ination and A nthrop om etry C heck List 

S en d rep orts to:	 C oordin ating C en ter 

2 . M a in tenance o f equipm ent: 

N am e of m achin e/equipm en t B lo o d P ressu re C u ffs 

F req u en cy: d aily 

A ction required: m ake su re all sizes of cuffs are available 

R equired reports: none 

S en d rep orts to: N A 

N am e of m achin e/equipm en t S ta n d a rd S p h y gm om anom eter 

F req u en cy: d aily (before each use) 

A ction required: check for correct zero 

R equired reports: none 

S en d rep orts to: N A 
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9 .3 . F ield site su p erv isio n 

9 .3 .1. Q uality C ontrol R espon sib ilities of Supervisors 

F req u en cy: m on th ly;  m ore  often  if  problem s  suspected 

A ction  required: check  tu be  for  ox id e  dust,  check  cap  for  tightness,  ch eck  th at 

m ercury  is  at  zero  w ith  no  p ressure,  check  in flation  system 

R equired  reports: B lood  Pressure,  W eight,  an d  N eck  C ircum feren ce  C heck 

List 

S en d  rep orts  to: C oordin ating  C en ter 

N am e  of  m achin e/equipm en t M ea su rin g  T a p e  (fo r  cu ff  size  and  neck  circu m feren ce) 

F req u en cy: m on th ly 

A ction  required: check  for  w orn  or  stretched  tape 

R equired  reports: B lood  Pressure,  W eight,  an d  N eck  C ircum feren ce  C heck 

List 

S en d  rep orts  to: C oordin ating  C en ter 

N am e  of  m achin e/equipm en t S ca le 

F req u en cy: m on th ly 

A ction  required: check  for  accuracy 

R equired  reports: B lood  Pressure,  W eight,  an d  N eck  C ircum feren ce  C heck 

List 

S en d  rep orts  to: C oordin ating  C en ter 
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9 .3 . F ield site su p erv isio n 

9 .3.2 .  Supervisor  F orm  for  S im u ltaneous  B lo o d  Pressure  O bservatio n s 

D A T E : ___ ____ ____ F ield  C en ter: 

m o d a y y ea r 

S u p ervisor: 

1 st  T echnician  ID #: 

2 n d  T ech nician  ID #: 

E very  oth er  m on th  each  tech n ician  sh ould,  w ith  a  second  technician,  sim ultaneously  m easure 

b lood  p ressure  w ith  a  sphygm om anom eter  u sin g  a  Y -tube  on  a  volu n teer,  not  a  p articipant.   Each 

tech n ician  should  separately  (and  ou t  of  the  other  s  view )  record  his  or  her  m easu rem ents  on  a 

T ech nician  Form  for  S im u ltan eous  B lood  Pressure  O bservations.   T he  B lood  Pressure  Supervisor 

sh ou ld  th en  tran sfer  the  results  to  th is  form  (S u p ervisor  F orm  for  S im u ltaneous  B lood  Pressure 

O bservation s),  calcu late  th e  differen ces  b etw een  the  tw o  sets  of  measu rements,  an d  record  the  results 

b elow .   If  th e  d ifference  on  any  individual  m easu rem en t  is  greater  than  4  mm H g,  or  if  th e  averages  of 

th e  read in gs  for  each  technician  differ  b y  m ore  th an  3  m m H g,  the  su p ervisor  sh ould  take  corrective 

action  an d  con tin u e  testin g  until  th e  tech n ician s  su cceed.   A  copy  of  th is  su pervisor  form  should  be 

sen t  to  th e  C oordin ating  C en ter. 

1 st  T ech 2nd  T ech D ifference 

•   in itial  arm  circum ference  (cm ) 

•   in itial  cuff  size  selected 

•   p alpated  systolic  p ressu re 

•   first  SB P 

•   first  D B P 

•   secon d  SB P 

•   secon d  D B P 

•   average  S B P 

•   average  D B P 

O v era ll  C o m m en ts  o f  Supervisor 

In stru ctio n s  to  T echnicians/C orrective  A ctions 
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9 .3 . F ield site su p erv isio n 

9 .3 .3 .  T echnician  F o rm  fo r  Sim ultaneou s  B lo o d  P ressu re  O b serv ations 

D A T E : ___ ____ ____ F ield  C en ter: 

m o d a y y ea r 

T ech n ician  ID #: 

E very  oth er  m on th  each  tech n ician  sh ould,  w ith  a  second  technician,  sim ultaneously  m easure 

b lood  p ressure  w ith  a  standard  sphygm om an om eter  usin g  a  Y -tu be  on  a  volu n teer,  not  a  particip an t.  

E ach  tech n ician  sh ould  separately  (an d  ou t  of  th e  other  s  view )  record  h is  or  her  m easurem en ts  on  a 

cop y  of  th is  form .   T h e  B lood  Pressure  Supervisor  should  th en  tran sfer  th e  results  to  the  Supervisor 

F orm  for  S im u ltaneou s  B lood  Pressure  O bservation s  and  calculate  the  differences  b etw een  the  tw o 

sets  of  m easu rem en ts. 

•   in itial  arm  circum ference  (cm ) 

•   in itial  cuff  size  selected 

•   p alpated  systolic  p ressu re 

•   first  SB P 

•   first  D B P 

•   secon d  SB P 

•   secon d  D B P 

•   average  S B P 

•   average  D B P 
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9 .3 . F ield site su p erv isio n 

9 .3 .4 .  B lo o d  P ressu re  E xa m in a tion  and  A nthropom etry  Q C  Superviso r  C h eck  L ist 

D A T E : F ield  C en ter: 

m o d a y y ea r 

T ech n ician  ID #: 

S u p ervisor: 

S ta n d ard  Sphygm om anom eter: 

for  each  item ,  circle  y  or  n  (yes  or  no)  to  in d icate  w h ether  th e  p roced u re  is  carried  out  correctly.  

R ecord  any  com m ents  in  the  blank  space  betw een  th at  item  an d  the  n ex t.   F or  certain  item s,  specific 

p arts  of  th e  p rocedure  w hich  are  im portan t  are  listed  sep arately.   Item s  are  p resen ted  in  th e  seq u en ce 

of  the  exam ination  p roced u re,  b u t  may  require  confirm ation  before  or  after  the  exam ination . 

P ro cedures  to  be  com pleted  p rior  to  m easurem ent: 

y n •  T ech n ician  sets  u p  equipm ent. 

y n •  T ech n ician  verifies  th at  a  chair  is  available. 

T h e  fo llo w in g  item s  a p p ly  thro u g h o u t  th e  p rocedure: 

y n •  P articipan t  is  kep t  w arm ,  relaxed  and  com fortab le. 

y n •  P articipan t  is  d iscouraged  from  talking,  excep t  to  voice  d iscom fort  or  

confusion  ab ou t   instructions. 

y n • T ech n ician  m ain tain s  a  con sistently  calm ,  patient  and  reassuring  disposition. 

P rep a ra to ry  step s 

y n  •  M easu res  arm  circum feren ce  appropriately. 

y n •  A ssists  participant  in  sitting  in  ch air  (if  necessary). 

y n •  A p p lies  appropriate  size  cu ff  to  arm . 
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9 .3 . F ield site su p erv isio n 

9 .3 .4 . B lo o d Pressure E xam in a tion a n d A n th ro pom etry Q C S u p ervisor C heck L ist 

S ea ted   B lo o d  P ressure  M easurem ent 

y n •	  M easu res  th e  systolic  blood  p ressure  usin g  th e  stan d ard  m anom eter: 

In flates  cu ff  quickly  to  m ax im al  in flation  level 

D eflates  at  2m m H g/secon d  to  appearance  of  systolic  pressure. 

D eflates  cuff  quickly  and  com p letely. 

W eig h t  M ea su rem en t 

y n  •   S cale  is  positioned  at  zero. 

       

y n •  P articipan t  is  n ot  w earing  sh oes. 

y n •  P articipan t  s  w eight  is  eq u ally  d istrib u ted  on  both  feet. 

y n •  P articipan t  is  n ot  su p p ortin g  h im self  or  h erself. 

y n •  E x am in er  s  eyes  are  level  w ith  the  p oint  of  m easurem ent. 

y n •  T h e  measu rem en t  is  record ed  to  the  nearest  0.1  kilogram . 

 

N eck  C ircum ference  M easurem ent 

y n •  P articipan t  is  sittin g  upright  w ith  the  head  in  the  F ran kfort  H orizontal  Plane. 

 

y n •  T h e  tap e  is  applied  around  the  n eck  ju st  below  the  laryn geal  p rom in en ce.  

 

y n •  T h e  measu rem en t  is  m ad e  p erpendicu lar  to  th e  long  axis  of  th e  n eck. 

y n •  T h e  tap e  is  not  too  loose  or  too  tight,  but  enough  to  m aintain  skin  con tact. 

y n •  T h e  measu rem en t  is  com pleted  in  less  than  5  secon d s. 

y n •  T h e  measu rem en t  is  record ed  to  the  nearest  0.5  centim eter,  rounding  up. 

O v era ll  C o m m en ts  o f  Supervisor 

In stru ctio n s  to  T echnicians/C orrective  A ctions 

S ig n a tu re,  Superviso r 
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9 .3 . F ield site su p erv isio n 

9 .3 .5 .  B lo o d  P ressu re,  W eight,  and  N eck  C ircum feren ce  E q uip m en t  C h eck  L ist 

F ield  C enter:
 

Q C  S u p ervisor:
 

S ta n d ard  Sphygm om anom eter(s):	 E n ter  date  checked  in  ta b le 

C h eck  th a t 

m ercury  is  at C h eck C h eck  tu b e 

C heck  cap zero  w ith  no  In fla tio n fo r  oxide 

S p h y g .  ID # for  tightness p ressure sy stem dust 

S ca le(s)  for  W eighing 

•	  S et  scale  at   zero  m ark.   Place  5 0 -p ou n d  know n  w eigh t  on  scale.   If  w eigh t  falls  outside 

4 9.5-50.5  p ound  ran ge,  th e  scale  sh ould  be  serviced. 

 

S ca le  ID  # W eigh t  recorded D ate  C h ecked 
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9 .3 . F ield site su p erv isio n 

9.3.5. B lo o d P ressu re, W eig h t, a n d N eck C ircum ference E qu ip m en t C h eck L ist 

M ea su rin g  T a p e(s)  fo r  A rm  and  N eck  C ircu m ference: 

•	  H old  th e  zero  m ark  on  the  tape  against  th e  1 5 0  cm  m ark  on  a  h eigh t  ru ler.   If  the  30  cm 

m ark  on  th e  tape  falls  outside  the  range   119.5  to  120 .5  on  the  ru ler,  the  tap e  should  be 

rep laced. 

P o in t  o n  h eig h t  ruler 

T a p e  ID  # w h ere  3 0  cm  m ark  o n D ate  C hecked 

tape  falls  

List  p rob lem s  w ith  any  equipm ent  and  corrective  action  taken :
 

F or  u nresolved  p rob lems,  contact  the  C oordinating  C en ter  for  instruction s  before  proceeding.   F or
 

rep air  in form ation  and  shipping  instru ction s,  contact  th e  m an u factu rer  (for  B aum
 

sp h ygm om anom eters,  con tact  W .  A .  B aum  C o.,  626  O ak  Street,  C opiagu e,  N ew  Y ork   1 1 726;
 

5 1 6 /2 2 6 -3 9 4 0 ).
 

S ig n a tu re,  Q uality  C ontrol  Supervisor 
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9 .4 .  E q u ip m en t  m a inten a nce 

R efer  to  ch ap ter  3 

9 .5 .  R ep o rts 

9 .5.1 .  Sleep  R eadin g  C en ter  (SR C ) 

R ep orts:   U p on  receipt  of  stu d ies  at  the  R eadin g  C enter  all  zip  cartrid ges  w ill  b e  scanned  for 

viruses.   T he  integrity  of  received  d ata  w ill  b e  checked  to  ensure  that  th e  Sleep  Study  R eview  and 

T ran sfer  Log  sheet  an d  p aperw ork  received  m atch  th e  stu d ies  on  the  zip  cartridge.   D iscrepancies  in 

th e  received  d ata  w ill  b e  h an d led  in  th e  follow in g  m anner: 

�	  If  th ere  is  a  discrep ancy  betw een  th e  p aperw ork  received  and  the  C om pum ed ics  recorded  file, 

th e  ID  and  D ate  in  th e  C om p u m ed ics  file  w ill  b e  entered  in  th e  R eceip ts  tab le  of  th e  Q A S N 

d atabase  u n til  corrected  inform ation  is  received  from  the  site. 

�	  A n  e-m ail  w ill  be  sent  to  the  Site  C oordinator  req u esting  clarification 

�	  A n  e-m ail  w ill  be  sent  to  the  Site  C oordinator  if  a  study  is  received  th at  is  n ot  a  valid  ID 

b ased  on  the  ID  List  ob tained  from  the  D ata  C oordin atin g  C enter.  

�	  A n  entry  w ill  be  m ade  in  the  SR C  Participan t  ID  D iscrepan cy  Log  B ook  con tain in g  th e 

follow in g  in form ation :   Participan t  ID ,  d ate  of  the  study,  d ate  of  entry,  n ature  of  th e  p rob lem , 

d ate  site  notified,  date  correct  in form ation  received  an d  a  notation  w hen  the  d atab ase  w as 

corrected . 

�	  T hese  en tries  w ill  b e  m aintain ed  by  Site  and  if  any  site  is  n oted  to  h ave  a  significant  num ber 

of  d iscrep an t  entries,  th e  C oord inator  w ill  be  con tacted  b y  th e  R C  to  req u est  th ey  id en tify 

sou rce  an d  report  action  taken  to  correct. 

T h e  “R eceip t”  d atabase  table  en try  w ill  inclu d e  th e  follow ing  inform ation:   Stu d y  ID ,  A lp h a 

C od e,  F ield  C enter  ID ,  T echnician  ID ,  M on itor/H eadbox  ID ,  d ate  received  at  th e  R eading  C en ter,  an d 

Zip  C artrid ge  N u m b er.   T h e  C hief  Polysom n ologist  w ill  th en  review  each  stu dy  to  d eterm in e  if  th e 

overall  quality  is  sufficien t  to  be  scored  (p assed /failed),   and  id en tify  any  potential  m ed ical  alerts 

(d efin ed  as  p relim in ary  R D I  >45). 

C od es  w ill  b e  en tered  into  th e  R eceipt  database  tab le  in d icating   P  (passed),   F  (failed )  w ith  notes 

in d icating  reason(s)  stu d y  w as  not  acceptable  for  scorin g.   Passed  stu dies  w ill  b e  triaged  to  th e  scorers 

for  fu ll  scoring  and  w ill  be  scored  in  th e  ord er  in  which  th ey  are  received.   P ossible  medical  alert 

stu d ies  w ill  be  scored  w ithin  48  h ou rs  of  b ein g  identified  an d  reviewed  by  a  S leep  R ead in g  C enter 

p h ysician .   D u ring  this  review ,  th e  C hief  Polysom nologist  w ill  n ote  an y  significant  signal  problem s 

an d  contact  the  site  to  trou b lesh oot  the  equipm ent,  sensors,  or  application  issues. 
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9 .5 . R ep o rts 

9 .5 .1 . Sleep R eading C en ter (S R C ) 

O n  a  w eekly  basis  th e  follow ing  rep orts  w ill  b e  sent  to  the  Site  C oord inator: 

�	  Listing  of  studies  received  th at  w eek  and  p relim in ary  Pass/Fail  codes  for  studies  that  have 

b een  processed  by  C h ief  P olysomnologist. 

�	  Studies  received  th at  w ere  failed  by  the  C h ief  P olysom n ologist   w ill  in clude  com m ents  on  the 

reasons  for  failure. 

�	  O verall  Q u ality  of  S tu dy  rep ort  containin g  com pleted  inform ation  on  the  Q S  Form  for  studies 

th at  w ere  scored  th at  w eek.   

�	  T he  two  part  Sleep  S tu d y  R ep ort  containing  inform ation  on  the  sleep  study  to  be  reported 

b ack  to  th e  p articipan t  and  m ore  d etailed  inform ation  that  can  b e  sen t  to  a  p hysician. 

S am p les  of  the  R eceipt  R eport,  Q uality  A ssurance  an d  S corin g  N otes  (Q S  Form ),  an d  th e  tw o 

p age  S leep  S tu d y  R ep orts  follow . 
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9 .5 . R ep o rts 

9 .5 .1 . Sleep R eading C en ter (S R C ) 
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9 .5 . R ep o rts 

9 .5 .1 . Sleep R eading C en ter (S R C ) 
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9 .5 . R ep o rts 

9 .5 .1 . Sleep R eading C en ter (S R C ) 
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9 .5 . R ep o rts 

9 .5 .1 . Sleep R eading C en ter (S R C ) 
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9 .5 . R ep o rts 

9 .5 .1 . Sleep R eading C en ter (S R C ) 
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9 .5 . R ep o rts 

9 .5 .1 . Sleep R eading C en ter (S R C ) 
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9 .5 . R ep o rts 

9 .5 .1 . Sleep R eading C en ter (S R C ) 
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9.6. Data audits and edits
 

T h e  C oordin ating  C en ter  w ill  con d u ct  p eriodic  d ata  au d its  as  a  quality  control  m easure.   A u d its 

m ay  be  d on e  b y  m ail  or  on-site.   D uring  an  audit,  th e  form s  w ill  b e  review ed  to  see  if  th ey  are 

com p leted  an d  keyed  correctly.   W h en  ap p licab le,  th e  form s  w ill  also  be  checked  against  the  sou rce 

d ocu m en ts  to  be  sure  that  valu es  w ere  tran scrib ed  correctly. 

C om p u terized  data  ed its,  also  know n  as  D ata  Q uality  Q u eries  (D Q Q s),   w ill  be  sen t  to  the  field 

sites  m on th ly.   T hese  ed its  w ill  check  in consisten t  an d  q u estionable  values  in  th e  d atab ase.   Sp ecific 

in stru ction s  for  date  edits  are  listed  below : 

•	  E d it   (D Q Q )  listin gs  are  prep ared  and  distrib u ted   b y  th e  S H H S  C oordinatin g  C enter 

•	  R esolu tion  of  th e  listed  queries  req uires  review  of  the  sp ecified  form s  on  a  p articipant  by 

p articipan t  b asis.   D ata  ed its  are  to  b e  com pleted  by  th e  field  site  coord in ator  as  soon  as 

p ossible. 

•	  A ll  resulting  correction s  and/or  annotations  m ust  be  recorded  onto  the  clinic  form s  and  onto 

th e  edit  listin g  sen t  b y  C oordinating  C enter.   

 

•	  T h e  corrections  to  the  form s  sh ould  b e  recorded  accord ing  to  u su al  form  com pletion 

stan d ard s.   In  addition  to  being  initialed  and  dated,  ch anges  m ad e  as  a  result  of  an  au d it  or 

edit  shou ld  b e  m arked  ‘per  audit' or  ‘p er  edit'. 

•	  T h e  edit  listings  on  w h ich  the  corrected  item s  w ere  record ed  sh ou ld  be  fax ed  to  th e 

C oordinating  C enter  editor. 

•	  T h e  database  should  be  updated  accordingly.   E dits  th at  are  not  upd ated  in  the  d atab ase  w ill 

continue  to  appear  on  the  subsequent  data  edit  listings. 
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9.6.1. Coordinating Center Reports
 

T h e C C will provid e reports on p articip ant con tact, follow -up visits, an d d ata collection to all 

sites on a m on thly basis. 

A fter receip t of m on th ly d ata transm ittals from th e field sites, th e C C w ill gen erate sum m ary 

d ata rep orts sp ecific to each field site. T hese reports w ill p rovid e a coun t of particip an ts w ho have 

b een contacted. T h ey also w ill indicate w hen form s have been entered for an expected visit, w h en 

visits are m issed , and w hen visits appear incom p lete (i.e., expected form s have n ot been entered ). 

T h ese m on th ly reports w ill be posted on the intern al SH H S w ebsite. P Is an d coord inators w ill b e 

n otified of new postings by e-m ail. 

O n ap p rox im ately a q u arterly basis, the C C w ill generate reports sum m arizin g th e p erform ance 

of all field sites. T h ese rep orts w ill in clude inform ation on recru itm ent and the percen tage of 

ex p ected visits for w h ich d ocum en tation has b een entered in to th e S H H S data system . A lso, for th ose 

visits for w hich data have been entered, the report w ill sh ow th e p ercentage of m issed visits, th e 

com p leten ess of data collection , and the tim eliness of d ata en try. P erform an ce rep orts w ill b e 

review ed by the S teering C om m ittee, w h ich w ill m ake d ecision s regardin g actions to be taken in the 

even t th at a field site is p erform ing poorly. 
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9.6.1.1. Data Quality Query (DQQ) 

P u rpo se 

T h e  p u rp ose  of  th e  D ata  Q uality  Q uery  (D Q Q )  is  to  resolve  p roblem s  d iscovered  du ring  review 

of  the  dataset.   P roblem s  includ e  missin g  valu es,  ou t  of  ran ge  valu es,  incon sistencies  among  2  or 

m ore  item s,  or  oth er  d ifficulties  in  interp retin g  the  response.   T h e  correspondin g  item s  in  the  database 

can n ot  be  analyzed  u n til  th e  queries  have  been  resolved .   

T u rn a ro u n d 

1  m on th  from  receipt 

F req u en cy 

M on thly 

C om pleted  B y 

F ield  S ite  C oordinator 

In stru ctio n s 

D Q Q  rep orts  are  p repared  b y  th e  S H H S  II  C oordinatin g  C enter  (D C C )  an d  distributed  to  the 

field  sites  via  Federal  E x p ress.  T h e  list  of  queried  item s  is  sorted  b y  p articip an t  ID ,  an d  w ithin 

p articipant  by  form  and  item .   

Q u ery  com pletion  req u ires  review  of  th e  form  h ard  cop y.   If  a  correction  is  n ecessary,  m ark  a 

sin gle  line  through  the  existing  resp on se  an d  write  th e  correct  one  n ex t  to,  or  ab ove,  th e  origin al  on e.  

O ther  item s  to  inclu d e:  brief  explan ation  for  change,  d ate  of  correction ,  and  initials  of  the  person 

m akin g  th e  correction .   It  is  im portant  th a t  all  edits  to  th e  p a p er  fo rm  are  a lso  included  in  the 

d a ta b a se.   A fter  both  the  form  an d  d atab ase  h ave  been  corrected  and/or  ann otated,  record  the 

corrected  value  in  th e  sp ace  lab eled  “A ction ”  on  the  D Q Q  form .   

If  a  m u tu ally  agreeable  solution  to  th e  p roblem  cannot  b e  reach ed  in  a  reasonable  am ount  of 

tim e,  print  “P ending”  in  the  space  provided  on  the  D Q Q ,  in d icating  that  m ore  tim e  is  n eed ed  to 

d eterm ine  the  correct  value.   P en din g  D Q Q s  sh ou ld  n ot  be  filed  in  th e  participant’s  study  folder  until 

all  queries  have  been  resolved ,  i.e.,  “P en d in g”  h as  been  rep laced  with  an  ap p rop riate  resp on se.   N on

resp on se  or  p en d in g  responses  to  a  D Q Q  w ill  resu lt  in  the  inclusion  of  th e  item (s)  on  subseq u en t 

D Q Q  rep orts. 

R ecord  “B lank”  in  th e  sp ace  provided  on  the  D Q Q  form  if  a  previou s  resp on se  should  be  deleted 

an d  th e  item  left  blank.   A  brief  ex p lan ation  for  th e  resp on se  should  be  in clud ed .   N ote  th at  if  a 

resp on se  is  req u ired,  futu re  D Q Q  rep orts  w ill  q u ery  this  item .   

F in ally,  if  the  ex isting  response  is  correct  and  requires  n o  ch an ge  to  th e  database  or  d ata  form s 

record  “N o  C hange”  in  the  sp ace  on  the  D Q Q  and  p rovid e  a  b rief  exp lan ation. 
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9 .6.1 .1 . D a ta Q u ality Q u ery (D Q Q ) 

E ach  p age  of  q u eries  should  be  initialed  and  dated  by  th e  person  w ho  com p leted  th e  queries  on 

th at  p age.   A fter  all  q u eries  h ave  been  com pleted,  they  should  be  review ed  an d  th e  nam e  an d  ID #  of 

th e  review er  should  be  printed  in  th e  sp ace  lab eled  “R eview er”  and  the  date  in  the  sp aced  lab eled 

“D ate.” 

F ax  th e  com pleted  D Q Q  form (s)  to  th e  coord inating  center. 

C om pleted  D Q Q  rep orts  sh ou ld  be  filed  in  th e  p articip an t’s  stu d y  fold er. 

F or  q uick  reference,  the  instructions  are  ou tlin ed  on  th e  follow in g  p age.  

D Q Q  R esponse  O utline 

1 .  Item  resp onse  is  in  error  –  a  change  to  the  d atabase  and  data  form s  is  required 

a.  Single  line  th rou gh  origin al  resp on se 

b .  Initial  and  date 

c.  R ecord  corrected  response 

d .  R ecord  ex p lanation  for  ch an ge 

e.  C orrect  item  in  datab ase 

f.  R ecord  response  on  D Q Q  form 

g.  S ign  an d  D ate  D Q Q 

h .  Fax  to  C oordin ating  C en ter 

I.  File  in  p articipant’s  study  folder 

2 .  Item  resp onse  is  correct  –  no  ch an ge  to  the  database  and  data  form s  is  n ecessary 

a.  R ecord  response  “N o  C h an ge”  on  D Q Q  form 

b .  Provide  brief  explanation 

c.  Sign  an d  D ate  D Q Q 

d .  Fax  to  C oordin ating  C en ter 

e.  File  in  p articipant’s  study  folder 

3 .  M u tually  agreeable  respon se  n ot  available  at  tim e  of  query  com pletion 

a.  R ecord  response  “Pendin g”  on  D Q Q  form 

b .  Sign  an d  D ate  D Q Q 

c.  Fax  to  C oordinating  C en ter 

d .  T his  response  w ill  resu lt  in  in clu sion  of  the  item  on  su bsequent  D Q Q  reports 

N o te:   N on-respo n se,  pendin g  respo n ses  o r  responses  rem aining  bla n k  in  required  field s 

w ill  result  in  inclusion  of  the  item (s)  o n  su b seq u en t  D Q Q  rep orts.   
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10. Glossary 

A lpha rhyth m : E E G rhythm , usually w ith freq u ency of 8 -1 3 cp s in ad u lts; m ost p rom in en t in the 

p osterior areas; present m ost m arked ly w h en the eyes are closed ; atten u ated d u rin g 

attention , esp ecially visu al. (C haracteristic of relaxed w akefulness w ith the eyes 

closed .) 

A lpha w ave: In d ividual com p on en t of an alpha rhythm . 

A m p lifier: A n electron ic in stru m ent used to increase th e stren gth of an incoming signal. 

A p n ea: P eriod (>10sec) w ith n o airflow . 

A p n ea H yp op n eas N u m b er of ap neas + hypopneas per h ou r of sleep . 

In d ex (A H I): 

A rtifact: A n on -biological signal that ap p ears in an E E G or sleep recording or a sign al that 

in terferes with the derivations being recorded. 

B eta rh yth m : E E G rhythm w ith a freq u en cy high er than 13 cps. 

B ioelectric potentials: V oltages origin atin g from living tissue. 

B ip olar derivation : S ignals obtain ed b y com parin g voltages from 2 ex p loring electrod es. 

B od y m ovem en t: S cored during any sleep stage w h en a p h asic increase in the am p litu d e of the E M G 

lead of 1 sec or lon ger is accom p an ied by m uscle artifact in an E EG or E O G trace. 

C an th u s: C orn er of th e eye (p lu ral: C an thi) 

C 3 : A sym bol of th e In ternation al 1 0/20 electrode system , id en tifying left central 

electrode p lacem ent site. 

C 4 : A sym bol of th e In ternation al 1 0/20 electrode system , id en tifying left central 

electrode p lacem ent site. 

C en tral A p n ea A p n ea or hypopnea w ith no associated respiratory effort (or H ypopnea) 

C h annel: G rou p of com p on en ts completin g a p athw ay betw een in p u t an d ou tput of recorded 

sign al. 

C ollodion: A n ether-based substance used for gluing electrod es to the scalp. 

D elta R h yth m: E E G rhyth m w ith frequency of less th an 4 cp s. 

D elta S leep : Som etim es u sed as a synon ym for stages 3 and 4 sleep. (N ote that the frequency 

criterion for scorin g slow E E G w aves in stages 3 and 4 sleep is 2 cp s or slow er.) 

D elta W ave: E E G w ave w ith duration of m ore than ¼ second. 

D erivation : R ecord in g from a p air of leads. 

D row sy sleep: Som etim es u sed as a synon ym for stage 1 sleep. 

D u ration of a w ave: T im e in terval from b eginn in g to end of a w ave. 

E lectrical silence: A bsence of electrical activity. 

E lectroen cephalogram R ecord of the electrical activity of th e brain . 

(E E G ): 

E lectrom yogram R ecord of the electrical activity of m u scles. 

(E M G ): 

E lectroocu logram R ecord of the electrical activity of eye movem ents. 

(E O G ): 

F requency: T he num ber of com p lete cycles of a rhyth m in 1 secon d . 

G ain : A m p lifier sensitivity. 

S H H S F ield S ite M anual/M anall_ 11.w pd S H H S M anual of P rocedures 

1 0 :3 1 am W E D 04 S E P 2002/klc G lossary.w p d 



    

    

           

       

     

            

   

           

 

     

       

          

           

             

          

           

       

         

    

                

  

     

       

     

        

   

        

             

   

        

      

           

        

            

           

    

          

     

 

          

          

     

      

179 V olum e 4 S H H S Follow -up 2 

F ield S ite P ro cedures 1 0 . G lo ssary 

G rou n d electrode: E lectrod e (u su ally from forehead or (2 ) connected directly to the polysom nograph 

an d to b uildin g grou n d s, prevents external interfering voltages. 

H ertz: M easu re of freq u en cy; cycles per secon d 

H yp opnea: D iscrete decrease in airflow or th oracic effort for >1 0 sec. (usually <50% of 

b aselin e); p artial airflow obstru ction . 

Im p ed an ce: O pposition to th e p assage of fluctuating (A C ) sign als generated by the patient. 

In d u ctive M ethod for m easu rin g ch an ges on circu m ference. 

P lethysm ography: 

In ion : A b on y protuberan ce in th e low er occip ital region s. 

K com p lex : E E G w ave form s havin g a w ell-delin eated n egative sh arp w ave im mediately 

followed by a p ositive com ponent; du ration ex ceeds 0 .5 secon d s; w aves of 12-14 

cp s (sleep sp in d les) m ay or m ay n ot constitu te a p art of th e com p lex ; gen erally 

m ax im al over vertex region s; occu rring during sleep either spon tan eou sly or in 

resp onse to su d d en (usu ally auditory) stimuli. (C haracteristic of state 2 sleep .) 

Lead : T erm used to denote a single electrode placem ent. 

Light sleep: Som etim es u sed as a synon ym for stage 2 sleep. 

Location: R efers to a b rain area. 

Low -voltage E EG : E E G in w hich no activity larger th an 20 V can be recorded betw een an y tw o p oin ts 

on the scalp. 

M ontage: C om b in ation of a n um ber of d erivations. 

M orphology: T he shape (form) of a w ave or activity. 

R E M sleep : S leep stages 1,2,3, and 4 

O b stru ctive ap n ea (or A p n ea or hypopnea w ith associated resp iratory effort. 

h yp op n ea): 

O h m : U nit of electrical resistance. 

O h m eter: A device u sed to m easu re im ped an ce in a circuit. 

O x im eter: Sensor that em its in frared ligh t b an d , sent across a tissu e (e.g., n ail, earlobe), to 

d etect hem oglob in ox ygen satu ration. 

M astoid : Low er portion of th e tem p oral b on e, b eh in d th e ear. 

N asion: In d en tation ab ove th e b rid ge of th e n ose. 

P iezoelectric bands: B an d s con tain in g a crystal w h ich generates electrical curren t w hen subjected to 

stress. 

P olysom nograph: M ultichannel instrum ent u sed to record p h ysiologic p aram eters during sleep. 

P reauricu lar p oin t: S m all in d en tation in front of, sligh tly ab ove, cartilage flap of ear canal. 

Q u iet sleep : S om etim es used as a synonym for stages 3 an d 4 sleep. 

R an d om : O ccurring at inconstan t tim e intervals. 

R E M sleep A relatively low -voltage, m ix ed -frequency EE G in conju n ction w ith episodic rapid 

eye m ovem ents and a low -am plitude E M G . 

R esp iratory N u m b er of resp iratory d istu rb an ces (apneas plu s hypopneas per h ou r of sleep ). 

D istu rb an ce Index 

(R D I): 

R h ythm : A ctivity of ap p rox im ately con stant p eriod and m orphology, b ut not n ecessarily of 

am p litude. 
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180 V olum e 4 S H H S Follow -up 2 

F ield S ite P ro cedures 1 0 . G lo ssary 

S aw -tooth w aves: N otch ed w ave form s in vertex and fron tal regions th at som etim es occu r in 

con ju n ction w ith b u rsts of rapid eye m ovem ents in R E M sleep . 

S leep spindle: A w axin g an d w an in g w ave form w ith a frequency of 12-14 cps, most prom inent in 

stage 2 sleep. 

S low -w ave sleep: Som etim es u sed as a synon ym for stages 3 and 4 sleep. 

S tage 1 sleep: R elative low -voltage, m ix ed -freq u en cy EE G w ithout rap id eye m ovem ents; slow 

eye m ovem ents are often p resen t; vertex sharp w aves m ay b e seen; E M G activity is 

n ot suppressed. 

S tage 2 sleep: 12-14 cps sleep sp in d les an d K com p lex es on a background of relatively low 

voltage, m ix ed -freq u en cy E E G activity. 

S tage 3 sleep: M od erate am ou n ts (20 % -5 0 % ) of high am plitu d e (75 V or greater), slow -w ave (2 

cp s or slow er) E E G activity. 

S tage 4 sleep: Pred om in an ce (greater than 50% ) of high -amplitude (75 V or greater), slow -w ave 

(2 cps or slow er) E E G activity. 

S train gauge: D evice u sed to d etect m ovem en t or changes in b od y (bod y p art) circu m feren ce. 

T h erm istor: S en sor m easu rin g ch an ges in tem perature w ith insp iration and expiration , used to 

assess airflow . 

T h eta activity: S eries of regular or irregu lar E E G w aves w ith duration of ¼ to m ore th an 1 /8 

secon d s. (M ay be seen in stage 1 or R E M sleep ). 

T h eta rhythm : E E G rhyth m w ith a frequence of 4 cp s to less th an 8 cp s. 

T h eta w ave: E E G w ave w ith d u ration of ¼ second to m ore than 1 /8 second. 

T op ograp h y: D istribution of activity w ith resp ect to an atomic landm arks. (Synonym : spatial 

d istribution). 

T ransdu cer: D evice used to convert n on -electrical p h ysiological variables into electrical signals. 

U n ilateral: O ccurring on on e sid e of the h ead . 

V ertex sharp w ave: Sharp w ave, m axim al at th e vertex and n egative in relation to oth er areas (often 

occu rring during later p ortions of stage 1 sleep ). 

W ave: A ny tran sien t ch an ge of potential d ifferen ce in the E E G . 
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