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Introduction
PREFACE  The Stroke  System s  Work  Group  ( Work  Group)  wa s  co -

convened  by  the  American  Heart  Ass o c iat ion/American 

Stroke  Ass o c iat ion  (AHA/ASA)  and  the  C a l i forn ia  Heart 

Di s ea s e  and  Stroke  Pre vent ion  Pro g ram (CHDSP) , C a l i forn ia 

De partment  of  Publ ic  Hea l th  (CDPH ), u nder  a  prov i s ion 

of  Cal i f o r n ia ’s  Ma s t e r  P lan  fo r  Hear t  D i s ea s e  and  S t ro k e 

Pre ve n t i on  and  Trea t me nt ,  adopted  i n  2007 .

MISSI O N The m i ss ion  of  the  Work  Group  wa s  to  reduce  s t roke 

morbid i ty  and  mort a l i ty  i n  C a l i forn ia  by :

•  E st abl i sh i ng  s t rate g ie s  for  the  de ve lopment  of  a 

s t ate w ide  system of  care  for  ac ute  s t roke  for  adu l t s 

over  a ge  18 , i nc lud i ng :   (1)  recom mendat ion s  for 

pre -hospi t a l  pat ient  a ss essment  and  pre ferent ia l 

t ran sp ort  of  e l i g ib le  s t roke  pat ients ;  (2)  c r i te r i a 

for  the  des ig nat ion  of  s t roke -rece iv i ng  hospi t a l s ; 

(3)  recom mendat ion s  for  appropr iate  ac ute  s t roke 

t reatment ;  and  (4)  cont i nu i ty  of  care  th rough  l i n ka ges 

b e tween  med ica l  f ac i l i t i e s .

•  Prov id i ng  g u idance  a s  s t roke  system s  of  care  are 

i mplemented  i n  C a l i forn ia .

•  Promot i ng  recover y  f rom stroke, i nc lud i ng  access  to 

s t roke  rehabi l i t at ion  s er v ices .

BACKGRO UN D    Stroke  i s  the  th i rd  l ead i ng  cau s e  of  death  i n  C a l i forn ia  and 

a  l ead i ng  cau s e  of  long- term d i sab i l i ty.   Stroke, s ome t i mes 

ca l l ed  a  “ bra i n  at t ack ,” i s  i n j u r y  to  the  bra i n , sp i na l  cord , or 

re t i na  cau s ed  by  b lo cka ge  or  ruptu re  of  a  b lo o d  vess e l  and/or 

a  reduc t ion  i n  oxygenated  blo o d  f low.  There  are  two  maj or 

ty p es  of  s t roke, i s chem ic  s t roke  and  hemorrha g ic  s t roke.  In 

i s chem ic  s t roke, an  o cc lu s ion  i n  a  b lo o d  vess e l  b lo cks  b lo o d 

f low to  the  bra i n , oxygen  do es  not  reach  the  bra i n , and  t i s sue 

d ies  rap id ly.  In  hemorrha g ic  s t roke, a  b lo o d  vess e l  ruptu res , 

cau s i ng  b leed i ng  i nto  or  arou nd  the  bra i n .  B oth  ty p es  of 

s t roke  of ten  resu l t  i n  d i sab i l i ty  or  death .
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 In  C a l i forn ia ,  s t roke  accou nts  for  approx i mate ly  17 ,000 

death s  each  year,  50  death s  p er  100 ,000  p opu lat ion . 1  In  2004 , 

a l most  9  p ercent  of  adu l t s  over  a ge  65  re p orted  that  the y  had 

b een  g iven  a  s t roke  d ia g nos i s  by  a  do c tor. 1  The  an nua l  cost 

o f  s t roke  exceed s  $7  b i l l ion  ($4 .6  b i l l ion  i n  med ica l  care  and 

$2 .6  b i l l ion  i n  los t  pro duc t iv i ty) . 2

 Advances  i n  s t roke  care , i nc lud i ng  the  i ntro duc t ion  of  t i me -

s en s i t ive  therapies ,  have  empha s iz ed  the  c r i t i ca l  need  for 

opt i mal  s t roke  t reatment  pathways . 

 

P OSITI O N 

STATE ME NTS  System ic  changes  i n  hea l th  care  have  b een  promoted  by  a 

nu mb er  of  advo cates  for  i mproved  c l i n ica l  outcomes  for 

s t roke.  Pos i t ion  s t atements  publ i shed  by  thes e  g roups  have 

shap ed  ac ute  s t roke  t reatment  across  the  nat ion .

 Bra in  At tack  Co a l i t io n  

 In  2000, the  Brain  Attack Coal i t ion (BAC ), a  mult id isc ipl inary 

group of  health  profess ionals , conducted a  comprehensive 

rev iew of  the  medica l  l i terature  and concluded that  the 

establ i shment  of  stroke  centers  would improve  the  care  of 

stroke  pat ients . 3 Component  organiz at ions  in  the  BAC include 

the  American Col lege  of  Emergenc y  Physic ians  (ACEP), the 

American Academy of  Neurolog y, the  American Associat ion of 

Neurosc ience  Nursing, the  National  Inst i tutes  of  Health , the 

AHA/ASA, and the  National  Stroke  Associat ion.  Speci f ica l ly, 

the  BAC recommended that  a l l  Primary  Stroke  Centers 

include  the  fol lowing key  e lements :   (1)  acute  stroke  teams; 

(2)  written care  protocols ;  (3)  emergenc y  medica l  serv ices 

(EM S);  (4)  emergenc y  departments  (ED);  (5)  stroke  units ; 

(6)  neurosurg ica l  serv ices ;  (7)  commitment  and support  of  the 

medica l  organiz at ion, including  a  stroke  center  d irec tor ; 

 (8)  neuroimaging  serv ices ;  (9)  laboratory  serv ices ; 

 (10)  outcome and qual i ty  improvement  ac t iv i t ies ;  and 

 (11)  continuing  medica l  educat ion.   
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Introduction
 In  2005 , the  BAC recom mended  the  e s t abl i sh ment  of 

Comprehen s ive  Stroke  Centers  for  the  de l iver y  of  sp ec ia l i z ed 

care  for  pat ients  w i th  compl icated  cerebrova s c u lar  d i s ea s e . 4 

Sp ec ia l i z ed  care  i n  thes e  centers  wou ld  i nc lude :   (1)  hea l th 

care  p ers on ne l  w i th  sp ec i f i c  exp ert i s e  i n  mu lt ip le  d i s c ip l i nes , 

i nc lud i ng  ne u rosu rger y  and  va s c u lar  ne u rolo g y ;  (2)  advanced 

ne u roi ma g i ng  capabi l i t i e s ;  (3)  su rg ica l  and  endova s c u lar 

therap e ut ic  capabi l i t i e s ;  and  (4)  a  comprehen s ive  s t roke 

i n f ra s t ruc tu re  (e .g . ,  s t roke  re g i s t r y, i nten s ive  care  u n i t ) . 

 Nat io na l  In s t i t u t e  o f  Ne uro log i ca l  D i so rde rs  and  St rok e 

 In  2002 , the  Nat iona l  In st i tute  of  Ne u rolo g ica l  Di s orders 

and  Stroke  ( NI NDS)  recom mended:   (1)  de ve lopment  of 

s t roke  center  ne tworks ;  (2)  i mproved  dat aba s es  for  s t roke ; 

and  (3)  expanded  educat ion  and  t ra i n i ng  i n  s t roke  for  b oth 

ne u rolo g i s t s  and  non-ne u rolo g i s t s . 5

 Ame r ican  Co l l ege  o f  Eme rge nc y  P hys i c ian s 

 In  2002 , ACEP recom mended  that  EDs  and  hospi t a l s  work 

w i th  E M S and  the  com mu n ity, s o  that  a l l  par t ie s  a re  aware  of 

a  hospi t a l ’s  capabi l i t i e s  re g ard i ng  ac ute  s t roke  care .  ACEP 

a l s o  s t ated  that  the  dec i s ion  by  an  ED phys ic i an  to  u s e 

i ntravenou s  th romb oly t ic  (c lot - d i ss olv i ng )  therapy  for  ac ute 

s t roke  shou ld  b e  supp orted  by  hospi t a l  sys tem s  that  a ssu re  i t s 

sa fe  u s e . 6

 Ame r ican  Hear t  Assoc ia t io n/Ame r ican  St rok e  Assoc ia t io n

 In  2005 , the  AHA/ASA i ssued  a  p os i t ion  s t atement  u rg i ng 

the  de ve lopment  of  s t roke  system s  of  care  that  co ord i nate 

and  promote  pat ient  access  to  the  s er v ices  a ss o c iated  w i th 

pre vent ion , t reatment , and  rehabi l i t at ion  of  s t roke. 7 Th i s 

p ol i c y  pap er  des cr ib es  comp onent-sp ec i f i c  recom mendat ion s 

for  the  i mplement at ion  and  es t abl i sh ment  of  s t roke  system s 

of  care , i nc lud i ng :   (1)  pr i mord ia l  and  pr i mar y  pre vent ion 

s t rate g ie s ;  (2)  com mu n ity  educat ion ;  (3)  not i f i cat ion  and 

resp on s e  of  E M S ;  (4)  ac ute  t reatment ;  (5)  subac ute  care  and 

s econdar y  pre vent ion ;  (6)  rehabi l i t at ion ;  and  (7)  cont i nuou s 

q ua l i ty  i mprovement .  
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 In  2007, the  AHA/ASA Expert  Panel  on Emergenc y  Medica l 

S erv ices  Systems and the  Stroke  Counci l  re leased a  pol ic y 

statement  t i t led  Imp le me ntat ion  St rat eg i e s  for  Eme rge ncy 

Medica l  Se rv i c e s  w i th in  St roke  Sys t e ms  o f  Care . 8  This  document 

prov ides  recommendations  to  improve  and advance  pre -hospita l 

care  for  stroke, including  use  of  protocols , tools , and tra ining 

necessary  to  del iver  the  highest  qual i ty  of  stroke  care.  

 Nat io na l  Assoc ia t io n  o f  Eme rge nc y  Medica l  Se r v i c e 

P hys i c ian s 

 In  2007 , the  Nat iona l  Ass o c iat ion  of  Emergenc y  Med ica l 

S er v ice  Phys ic i an s  re lea s ed  a  p os i t ion  s t atement  that 

add ress ed  the  ro le  of  E M S i n  the  mana gement  of  ac ute  s t roke, 

i nc lud i ng  t r i a ge , t reatment , and  s t roke  system s  of  care . 9  Th i s 

p os i t ion  pap er  i nc luded  the  fo l low i ng  recom mendat ion s :     

(1)  exp ed i t iou s  E M S d i spatch  and  resp on s e ;  (2)  pre -hospi t a l 

s t roke  s c reen i ng  and  pat ient  a ss essment ;  (3)  com mu n icat ion 

w i th  rece iv i ng  f ac i l i t i e s ;  (4)  lo ca l/re g iona l  s t rate g ie s  for 

s t roke  pat ient  dest i nat ion ;  and  (5)  a l te rnat ive  form s  of 

med ica l  t ran sp ort  (e .g . ,  a i r ) . 

CERTIFI CATI O N In  2003 , The  Jo i nt  Com m i ss ion  (formerly  the  Jo i nt 

Com m i ss ion  for  the  Accred i t at ion  of  Hea l th  C are 

Org an iz at ion s , J CAH O) de ve lop ed  a  cer t i f i cat ion  pro cess 

that  wou ld  a l low hospi t a l s  to  ach ie ve  Pr i mar y  Stroke  Center 

s t atu s .  The  Jo i nt  Com m i ss ion  s e t  for th  c r i te r i a  that  matched 

the  recom mendat ion s  of  the  BAC . 

 The  Jo i nt  Com m i ss ion  ha s  not  de ve lop ed  a  cer t i f i cat ion 

pro cess  for  Comprehen s ive  Stroke  Centers ,  a l though  there  i s 

movement  i n  that  d i rec t ion .

ACTI O N Nat io na l

 Nationa l ly ,  the  ava i l ab i l i ty  of  Pr i mar y  Stroke  Center 

cer t i f i cat ion  by  the  Jo i nt  Com m i ss ion  i n i t i a ted  the 

de ve lopment  of  ac ute  s t roke  system s  of  care .  Many  hospi t a l s 

s ought  Pr i mar y  Stroke  Center  cer t i f i cat ion  not  on ly  to 
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prov ide  en hanced  s er v ice  to  pat ients ,  but  a l s o  to  remai n 

comp e t i t ive  i n  the i r  marke ts .   With  the  advent  of  Pr i mar y 

Stroke  Center  cer t i f i cat ion  by  The  Jo i nt  Com m i ss ion , hea l th 

care  system s  cou ld  read i ly  ident i f y  hospi t a l s  that  cou ld 

prov ide  the  most  appropr iate  pat ient  care . Across  the  nat ion , 

hospi t a l s  rea l i z ed  that  w i thout  s t roke  center  des ig nat ion , 

E M S resp onders  t ran sp ort i ng  s t roke  pat ients  were  l i ke ly  to 

by pa ss  them.  What  emerged  wa s  a  s t roke  care  mo de l  that 

para l l e led  the  t rau ma system. 

 Reco g n iz i ng  an  opp ortu n i ty  for  the  de ve lopment  of  s t ate w ide 

system s  of  ac ute  s t roke  care , s t ate  govern ments  to ok  ac t ion .  

In  many  s t ates ,  s t roke  system s  of  care  have  b een  c reated 

e i ther  th rough  le g i s l a t ion  or  by  an  ed ic t  f rom a  St ate  Hea l th 

Com m i ss ioner.  S ome  s t ates  (e .g . ,  Texa s)  have  opted  to 

u s e  The  Jo i nt  Com m i ss ion  and  i t s  cer t i f i cat ion  pro cess  to 

ident i f y  Pr i mar y  Stroke  Centers .   O ther  s t ates  ( Ne w York 

and  Ma ssachu s e tt s )  have  made  the  dec i s ion  to  u s e  an  i nterna l 

cer t i f i cat ion  pro cess ,  w i th  c r i te r i a  for  cer t i f i cat ion  that  are 

at  l ea s t  a s  s t r i ngent  a s  The  Jo i nt  Com m i ss ion’s .   F lor ida’s 

approach  to  s t roke  system s  of  care  i s  u n iq ue ;  i t  a l lows 

hospi t a l s  to  “at tes t ” to  compl iance  w i th  c r i te r i a  that  match 

The  Jo i nt  Com m i ss ion’s .  

 Ca l i fo r nia

 C a l i forn ia  hospi t a l s ,  most  not ably  i n  Sant a  C lara  Cou nty, 

were  among  the  f i rs t  to  s eek  The  Jo i nt  Com m i ss ion’s  Pr i mar y 

Stroke  Center  cer t i f i cat ion .  Reco g n iz i ng  i t s  ro le  i n  bu i ld i ng 

a  s t roke  system of  care , the  Sant a  C lara  Cou nty  Emergenc y 

Med ica l  S er v ices  ( E M S)  Agenc y  de ve lop ed  a  s t roke  sys tem 

plan  that  add ress es  the  cont i nuu m of  s t roke  care  f rom f i rs t 

symptom s  to  recover y.  The  goa l  o f  th i s  sys tem i s  to  promote 

publ i c  awareness  and  i mprove  early  reco g n i t ion  of  s t roke  ( i . e . , 

“the  r ight  pat ient  to  the  r ight  p lace  w i th i n  the  r ight  t i me”) . 

To  mee t  th i s  goa l ,  the  Sant a  C lara  Cou nty  E M S Agenc y  ha s 

de ve lop ed  dest i nat ion  p ol i c ie s  for  t r i a g i ng  and  t ran sp ort i ng 

s t roke  pat ients ,  pre ferent ia l ly  to  hospi t a l s  that  the  Agenc y  ha s 

des ig nated  a s  appropr iate  s t roke  care  s i te s .   In  Sant a  C lara , 
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thes e  des ig nated  fac i l i t i e s  a re  a l s o  the  f ac i l i t i e s  that  have  b een 

cer t i f i ed  by  The  Jo i nt  Com m i ss ion  a s  Pr i mar y  Stroke  Centers . 

 Th i s  pro cess  wa s  re p eated  i n  s e vera l  o ther  area s  of  C a l i forn ia , 

s o  that  by  m id-2008 , lo ca l  E M S a genc ies  ( LE M SAs)  w i th 

e s t abl i shed  or  de ve lopi ng  s t roke  system s  of  care  i nc luded:  

Alameda , Orange, Sant a  C lara , San  Franc i s co, San  Mateo, and 

San  Die go.  The  de ve lopment  of  s t roke  system s  of  care  ha s 

b een  co ord i nated  th rough  LE M SA p ol ic y.

 There are 31 LEMSAs covering California ;  some have single-

county jurisdictions, and others have jurisdiction over multiple 

counties .  State statutes and regulations empower the California 

Emergency Medical  Serv ices  Authority (EMSA) to provide 

oversight to LEMSAs based upon regulations and guidel ines , 

upon rev iew and approval  of  the Commission on EMS. The 

LEMSAs develop and implement the local  EMS process . This 

includes establ ishing EMS dispatch for the purpose of  triaging 

requests  for serv ice and coordinating avai lable  and appropriate 

response. The LEMSA also provides oversight of  certif ication, 

accreditation, and education of  pre-hospital  care providers; 

development of  patient care and destination pol icies; and 

designation of  specialty care centers .  These responsibi l it ies 

empower LEMSAs to develop acute stroke systems of  care. 

 Al though  the  pro g ress  made  by  the  LE M SAs toward  i mproved 

s t roke  care  i n  C a l i forn ia  ha s  b een  encou ra g i ng , publ i c  hea l th 

profess iona l s  i n  b oth  the  publ i c  and  pr ivate  s ec tors  rea l i z ed 

that  u n less  the  de ve lopment  of  s t roke  system s  of  care  wa s 

g u ided  at  the  outs e t  on  a  s t ate w ide  ba s i s  ( i n  much  the  same 

way  that  the  t rau ma system wa s  de ve lop ed) , there  wou ld  b e 

s er v ice  g aps  that  wou ld  b ecome  pro g ress ive ly  more  d i f f i c u l t 

to  overcome.  A f ra g mented  system of  care  i s  a  s ig n i f i cant 

obst ac le  to  reduc i ng  morbid i ty  and  mort a l i ty  f rom stroke.  

Strate g ic  p lan n i ng  i s  needed  not  on ly  for  the  co ord i nat ion  of 

ex i s t i ng  and  de ve lopi ng  lo ca l  sys tem s  of  s t roke  care , but  a l s o 

for  f utu re  i nte g rat ion  of  Comprehen s ive  Stroke  Centers  i nto 

lo ca l  E M S stroke  system s . 
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Introduction
       

 Th i s  s or t  o f  p lan n i ng  wa s  advo cated  by  the  C a l i forn ia  Heart 

Di s ea s e  and  Stroke  Pre vent ion  and  Treatment  Ta sk  Force 

( Ta sk  Force) ,  an  adv i s or y  g roup  that  wa s  convened  i n  2006 

u nder  a  l aw  (AB 1220)  pa ss ed  i n  2003 .  The  Ta sk  Force 

wa s  charged  w i th  w r i t i ng  Cal i f o r n ia ’s  Ma s t e r  P lan  fo r  Hear t 

D i s ea s e  and  S t ro k e  Pre ve n t i on  and  Trea t me nt  ( Ma ster  Plan) .  

The  Ma ster  Plan  wa s  adopted  i n  2007 .

 The stroke  system of  care  proposed by  the  Master  Plan i s 

consistent  with  the  posit ion statements  of  the  BAC and other 

expert  groups , a s  wel l  a s  with  the  v i s ion being  rea l ized by  other 

states  across  the  nat ion.  The Master  Plan’s  proposed system 

requires  identi f icat ion of  e l ig ible  stroke  pat ients  in  the  f ie ld 

and direc t  transport  to  designated stroke  centers .  To prov ide 

maximum access  to  Cal i fornia  res idents , the  designated stroke 

centers  would form partnerships  with  hospita l s  that  could  not 

achieve  stroke  center  status .  These  partnerships  would be 

formal ized by  written agreements  and protocols . 

 The  Ta sk  Force  memb ers  reco g n iz ed  the  many  tech n ica l 

and  p ol i c y  i s sues  i n herent  i n  the  de ve lopment  of  an  ac ute 

s t roke  care  system and  recom mended  the  e s t abl i sh ment  of 

a  Stroke  System s  Work  Group  ( Work  Group) .  In  2007 , the          

AHA/ASA and  CDPH convened  a  Work  Group  comp os ed 

of  s t ate w ide  s t akeholders .   The  Work  Group  wa s  charged 

w i th  e s t abl i sh i ng  i mplement at ion  s t rate g ie s  and  prov id i ng 

cont i nu i ng  g u idance  a s  the  system i s  de ve lop ed  i n  C a l i forn ia .  

Th i s  do c u ment  re p ort s  the  f i nd i ng s  and  recom mendat ion s  of 

the  Work  Group. 

TELE MED I CI N E In  recent  years , te lemedic ine, the  transfer  of  medica l 

information using  rea l - t ime, two-way audio  and v ideo 

technolog y, has  successfu l ly  brought  neurolog ica l  expert i se 

to  remote  areas  and other  areas  lacking  access  to  on- ca l l 

spec ia l i sts .  Research supports  the  superiori ty  of  te lemedic ine 

over  s imple  te lephone consultat ions , demonstrat ing  that  stroke 

te lemedic ine  consultat ions  result  in  more  accurate  dec i s ion-

making. 10 Telemedic ine  has  enabled the  development  of  “spoke 
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and  hub” s t roke  system s  of  care  that  l i n k  hospi t a l s  that  l ack 

24/7  s t roke  exp ert i s e  to  hospi t a l s  w i th  th i s  re s ou rce .  Th i s 

ha s  i ncrea s ed  the  l i ke l i ho o d  that  a l l  C a l i forn ian s , re g ard less 

of  p lace  of  re s idence, w i l l  rece ive  the  same  h igh  s t andard  of 

ac ute  s t roke  care .

STRO KE SYSTE M 

CHALLE N GES  C al i forn ia’s  s i z e  and  d ivers i ty  ( p opu lat ion  d i s t r ibut ion  and 

res ou rces )  have  an  i mp ort ant  i mpac t  on  s t roke  care , a s  do es 

the  mana gement  of  E M S system s  at  the  lo ca l  l e ve l .   There  are 

s ig n i f i cant  d i f fe rences  i n  d i spatch  capabi l i t i e s ,  E M S resp on s e, 

ava i l ab i l i ty  of  ne u rolo g ica l  exp ert i s e ,  and  hospi t a l  s e r v ices 

across  the  St ate . 

•  S ome ru ra l  a rea s  have  911  d i spatchers  who  are  not 

sp ec i f i ca l ly  t ra i ned  i n  emergenc y  med ica l  d i spatch i ng .  

Thes e  i nd iv idua l s  may  b e  volu nteers ,  and  there  can  b e 

con s iderable  tu rnover.  Th i s  makes  su st a i n i ng  a  t ra i ned 

workforce  d i f f i c u l t .  

•  E M S resp onders  i n  ru ra l  a rea s  may  face  d i s t ance  and 

weather  cha l l enges . Thes e  cond i t ion s  contr ibute  to 

de lay  i n  pat ient  t ran sp ort .

•  S ome hospi t a l s  i n  ru ra l  a rea s  l ack  the  necessar y 

p ers on ne l ,  eq u ipment , and  proto col s  req u i red  to  t reat 

s t roke  pat ients  rap id ly  and  we l l .   At  a  m i n i mu m, a 

f ac i l i ty  mu st  have  an  emergenc y  de partment , s can n i ng 

capabi l i t i e s  to  d i s t i ng u i sh  b e tween  i s chem ic  and 

hemorrha g ic  s t roke, and  the  capac i ty  to  ad m i n i s ter 

i ntravenou s  th romb oly t ic  therapy  to  e l i g ib le  pat ients .  

Th i s  may  req u i re  con su l t at ion  w i th  a  ne u rolo g i s t ,  but 

ne u rolo g ica l  exp ert i s e  i s  o f ten  l ack i ng  i n  ru ra l  a rea s .

•  Approx i mate ly,  one -ha l f  o f  the  p eople  who  have  a 

s t roke  are  d r iven  to  the  nearest  hospi t a l  by  f am i ly 

memb ers  or  f r i end s .  Th i s  mean s  that  the  pat ient 

m i ss es  the  opp ortu n i ty  to  b e  t r i a ged  and  t ran sp orted  to 

a  s t roke  center,  a s  de term i ned  by  LE M SA p ol ic y.

•  In  s ome  area s  of  the  St ate ,  911  ca l l s  made  f rom ce l l 

phones  are  routed  to  a  centra l  lo cat ion  i n stead  of  the 
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Introduction
c los est  Publ i c  Sa fe ty  An swer i ng  Poi nt  ( PSAP) .  The 

resu l t  may  b e  a  de lay  i n  resp on s e.  Effor t s  by  LE M SAs 

i n  col l ab orat ion  w i th  other  s t akeholders  to  d i rec t  a l l 

w i re le ss  911  ca l l s  d i rec t ly  to  the  nearest  PSAP shou ld 

b e  encou ra ged .

•  The  cost s  a ss o c iated  w i th  i mplement i ng  a  s t roke  system 

of  care  (e .g . ,  dat a  mon i tor i ng , accred i t at ion  of  E MDs 

and  paramed ics  i n  s t roke, and  es t abl i sh ment  of  a  Stroke 

O vers ight  Com m ittee)  may  req u i re  that  LE M SAs s eek 

f u nd i ng  f rom externa l  s ou rces .  

•  Hospi t a l  d ivers ion  prac t i ces  may  i mp ede  opt i mu m 

stroke  care .  S i nce  s t roke  care  i nc ludes  the  u s e  of 

t i me -s en s i t ive  therapies ,  there  i s  a  need  for  LE M SAs 

to :   (1)  e s t abl i sh  p ol i c ie s  that  m i n i m iz e  d ivers ion  of 

s t roke  pat ients ;  (2)  c reate  a  rea l - t i me  s t roke -read i ness 

t rack i ng  system ( p oss ib ly  web -ba s ed)  that  ident i f i e s 

temp orar y  res ou rce  f a i lu res  (e .g . ,  non f u nc t ion i ng 

computed  tomo g raphy  (CT )  s can ner  or  ma g ne t ic 

re s onance  i ma g i ng  ( MRI )  at  a  Pr i mar y  Stroke  Center) ; 

and  (3)  prov ide  cont i ngenc y  plan s  that  he lp  E M S 

resp onders  ident i f y  the  “next -b est ” dest i nat ion  for 

s t roke  pat ients  du r i ng  temp orar y  res ou rce  satu rat ion .  

Cost  may  b e  a  barr ie r  to  e s t abl i sh i ng  and  mai nt a i n i ng 

the  rea l - t i me  s t roke -read i ness  t rack i ng  system.   

•  Te lemed ic i ne  makes  i t  p oss ib le  for  hospi t a l s  w i thout 

on-s i te  ne u rolo g ica l  exp ert i s e  ( sp oke  hospi t a l )  to 

col l ab orate  w i th  hospi t a l s  that  can  prov ide  the  needed 

ne u rolo g ica l  exp ert i s e  ( hub  hospi t a l s )  to  de term i ne 

whe ther  a  pat ient  i s  a  cand idate  for  th romb oly t ic 

therapy.  When  th romb oly t ic  therapy  i s  s t ar ted  at  a 

sp oke  hospi t a l  and  a  pat ient  i s  then  t ran sferred  to  a 

hub  hospi t a l ,  ne i ther  hospi t a l  i s  e l i g ib le  for  the  h igher 

rate  of  re i mbu rs ement  that  Med icare  prov ides  for 

the  de l iver y  of  th i s  therapy.  The  f i nanc ia l  i ncent ives 

that  Med icare  prov ides  to  i mplement  b est  prac t i ces 

TELE MED I CI N E 

CHALLE N GES
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for  s t roke  care  w i th i n  a  s i ng le  hospi t a l  shou ld  b e 

genera l i z ed  to  prov ide  b oth  the  sp oke  and  hub  fac i l i t i e s 

w i th  prorated  payments  that  re f l ec t  the  cost s  o f  care 

for  s e vere  s t roke  pat ients .   The  AHA/ASA i s  work i ng 

w i th  the  Centers  for  Med icare  and  Med ica id  S er v ices 

(C M S)  to  col l ec t  dat a  that  wou ld  p erm it  con s iderat ion 

of  such  a  change  i n  p ol i c y.

•  When te lemed ic i ne  enables  a  “ hub  and  sp oke  system,” 

ne u rolo g i s t s  i n  the  hub  fac i l i ty  need  to  b e  c redent ia led 

by  the  sp oke  fac i l i t i e s  s o  the y  may  prac t i ce  a s 

con su l t ants .   Mu lt ip le  c redent ia l i ng  i s  t i me - con su m i ng 

and  exp en s ive .  O ther  s t ates  have  e s t abl i shed  a 

u n i form, s i ng le  c redent ia l i ng  pro cess  for  ru ra l  hospi t a l 

ne tworks  and  te lemed ic i ne  hospi t a l  ne tworks . 13  The 

Ne vada  ru ra l  te lemed ic i ne  system i s  an  example .  

Ne u rolo g i s t s  i n  th i s  ne twork  prov ide  te le s t roke  supp ort 

to  more  than  20  hospi t a l s  i n  Northern  Ne vada  and 

more  than  10  hospi t a l s  i n  C a l i forn ia  (ea stern  Sierra) .  

The  phys ic i an s  comple te  a  s i ng le  c redent ia l i ng  form, 

acce pted  at  a l l  par t i c ipat i ng  Ne vada  hospi t a l s ,  but 

mu st  comple te  d i f fe rent  form s  for  each  part i c ipat i ng 

C a l i forn ia  hospi t a l .

•  The  cost  a ss o c iated  w i th  buy i ng  and  mai nt a i n i ng 

te lemed ic i ne  eq u ipment  may  b e  cha l l eng i ng  for 

hospi t a l s . 

•  Te lemed ic i ne  req u i res  robu st  co op erat ive  a g reements 

b e tween  the  sp oke  and  the  hub  hospi t a l s .   The 

s t roke  system of  care  mu st  mon i tor  thes e  a g reements 

and  ver i f y  that  such  arrangements  are  ac tua l ly 

accompl i sh i ng  the i r  s t ated  goa l s .

•  Many  sp oke  hospi t a l s  may  not  have  the  pat ient 

volu me  to  g a i n  adeq uate  exp er ience  w i th  ac ute  s t roke 

mana gement , and  there  may  b e  i nadeq uate  supp ort  a t 

thes e  f ac i l i t i e s  to  prov ide  go o d  s t roke  care , e ven  w i th 

te lemed ic i ne .
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Introduction
WO RK GRO UP The Work  Group  that  authored  thes e  recom mendat ion s  wa s 

co - convened  by  the  CHDSP of  CDPH and  the  AHA/ASA to 

i mplement  the  s t roke  recom mendat ion s  of  Cal i f o r n ia ’s  Ma s t e r 

P lan  fo r  Hear t  D i s ea s e  and  S t ro k e  Pre ve n t i on  and  Trea t me nt 

(2007—2015) .  

 Th i s  i s  a  mu l t id i s c ip l i nar y  Work  Group  that  i nc ludes  exp ert s 

i n  emergenc y  med ica l  s e r v ices ,  emergenc y  med ic i ne , ne u rolo g y, 

hospi t a l  ad m i n i s t rat ion , te lemed ic i ne , publ i c  hea l th , and 

ru ra l  hea l th  care .  The  Work  Group  i nc ludes  re pres ent at ion 

f rom the  maj or  publ i c  and  pr ivate  org an iz at ion s  that  are 

ac t ive  i n  promot i ng  q ua l i ty  s t roke  care , i nc lud i ng  the 

C a l i forn ia  Con ference  of  L o ca l  Hea l th  O ff i cers  (CCLH O); 

the  C a l i forn ia  Hospi t a l  Ass o c iat ion ;  C a l i forn ia  Emergenc y 

Nu rs es  Ass o c iat ion ;  C a l i forn ia  C hapter,  Amer ican  Col le ge 

of  Emergenc y  Phys ic i an s  (C a lACEP);  C a l i forn ia  Emergenc y 

Med ica l  S er v ices  Author i ty ;  Emergenc y  Med ica l  S er v ices 

Ad m i n i s t rators  Ass o c iat ion  of  C a l i forn ia  ( E M SAAC ); 

Emergenc y  Med ica l  Di rec tors  Ass o c iat ion  of  C a l i forn ia 

( E MDAC );  the  Nat iona l  Stroke  Ass o c iat ion ;  the  Stroke 

Awareness  Fou ndat ion ;  and  the  Western  St ates  Stroke 

Con s ort iu m.  Thes e  org an iz at ion s  were  a sked  to  s e lec t  the 

re pres ent at ives  that  s e r ved  on  th i s  Work  Group.  

 As  part  o f  the i r  e ffor t ,  the  Work  Group  ha s  de ve lop ed  th i s 

do c u ment , the  Recomme ndat i on s  f o r  E s tab l i sh ing  a  S ta t e w ide 

Sys t e m  o f  O p t ima l  S t ro k e  Care  ( Recom mendat ion s) .  The 

i ntent  of  thes e  Recom mendat ion s  i s  to  de ve lop  a  sys tem of 

care  that  promotes  the  sa fe  u s e  of  e ffec t ive  therapies  for 

s t roke, and  a ssu res  that  a l l  C a l i forn ian s , re g ard less  of  p lace 

of  re s idence , rece ive  the  h ighest  l e ve l  o f  s t roke  care . Thes e 

Recom mendat ion s  are  con s i s tent  w i th  p os i t ion  s t atements 

offe red  by  maj or  s t roke  care  advo cates ,  i nc lud i ng  the  BAC , 

NI NDS , ACEP, AHA/ASA , and  the  Nat iona l  Ass o c iat ion  of 

E M S Phys ic i an s .

 The Work Group met  in  person on June  18, 2006, October  24, 

2007, and May 8 , 2008, and e lec tronica l ly  throughout  the  work 
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period .  To assure  that  the  Recommendations  are  consistent 

with  current  EM S pol ic ies  pract ices , meet ings  were  held  on 

November  8 , 2008, November  9 , 2008, and February  27, 2009, 

with  EM SA to  rev iew and rev i se  this  document .  

 In  i ts  del iberat ions , the  Work Group priori t ized the  safe  use  of 

e ffec t ive  therapies , including  organized care  and thrombolyt ic 

therapy. The Task Force  determined that , a l though there  are 

some reservat ions  among indiv idual  members  of  the  Cal i fornia 

emergenc y  medica l  community, there  i s  overwhelming nat ional 

and worldwide  acceptance  of  the  benef i t  of  thrombolyt ic 

therapy.  That  acknowledgment  of  benef i t  comes  f rom 

neurolog y  experts  in  Cal i fornia , nat ional  emergenc y  and 

neurolog ica l  soc iet ies  part ic ipat ing  in  the  Brain  Attack 

Coal i t ion, and independent  regulatory  authorit ies .  In  2008, 

ACEP, AHA/ASA, and the  American Academy of  Neurolog y 

(AAN) re leased an educat ional  tool  for  pat ients  and fami ly 

indicat ing  that , when g iven promptly, thrombolyt ic  therapy 

resolves  or  s igni f icantly  improves  symptoms in  one  in  three 

pat ients . 11 Although not  every  pat ient  may u lt imately  dec ide  to 

undergo thrombolyt ic  therapy, the  pat ient  and his/her  fami ly 

deserve  the  opportunity  to  make an informed dec is ion.  One 

reason for  establ i shing  a  stroke  system of  care  i s  to  create 

an  env ironment  that  minimizes  the  r i sks  of  a  thrombolyt ic 

intervention.  The stroke  system wi l l  enable  prov iders  to : 

(1)  identi fy  pat ients  who are  most  l ike ly  to  benef i t  f rom 

thrombolyt ic  therapy ;  (2)  del iver  thrombolyt ic  therapy within 

the  therapeutic  t ime -window ; and (3)  prov ide  appropriate 

support  and fol low -up for  pat ients  a f ter  thrombolysi s .  An 

equal ly  compel l ing  reason for  establ i shing  a  stroke  system 

of  care  i s  so  that  pat ients  not  treated with  thrombolyt ics 

can rece ive  organized support ive  stroke  care, which has  a l so 

been establ i shed by  control led  tr ia l s  to  substantia l ly  improve 

outcome. The Recommendations  of  the  Work Group ref lec t  a 

desire  to  improve  the  overa l l  qual i ty  of  care  for  stroke  pat ients , 

f rom the  prevention of  r i sk  fac tors  to  the  f inal  stroke  outcome. 

This  Statewide  Plan ref lec ts  the  majority  v iewpoint  of  the 

Stroke  Work Group members .
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A  S t a t e w i d e  P l a n  f o r  C a l i f o r n i a

Goal:

Development of a pre-hospital system that provides rapid  

identification and transport of suspected acute stroke patients 

to the most appropriate care center.

Because stroke is 
the third leading 
cause of death in 
California and 
a leading cause 
of long-term 
disability.

Pre -Ho spital  Stroke  C are

s t r o k e 
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Pre-Hospital Stroke Care
	 Si nce  s t roke  t reatment  i s  t i me -s en s i t ive ,  recom mendat ion s 

for  pre -hospi t a l  care  i nc lude :  (1)  d i spatch  of  Emergenc y 

Med ica l  System ( E M S)  resp onders  at  the  h ighest  l e ve l  o f 

re sp on s e, u s i ng  the  most  appropr iate  re s ou rces  that  are  i n 

c los e  prox i m ity  to  the  pat ient  ( E M S res ou rces  shou ld  b e 

d i spatched  w i th  the  same  u rgenc y  c u stomar y  for  t rau ma or 

ac ute  myo card ia l  i n farc t ion  [AMI ]) ;  (2)  l i m i ted  on-s cene  t i me 

w i th  d i rec ted  i nter vent ion  (oxygenat ion , cap i l l a r y  g lucos e 

de term i nat ion , and  IV access ,  accord i ng  to  lo ca l  s cop e  of 

prac t i ce) ;  and  (3)  exp ed i t iou s  t ran sp ort at ion  to  the  c los est , 

most  appropr iate  med ica l  f ac i l i ty.

 The EM S system i s  the  “gatekeeper ” in  a  system of  care  for 

acute  d isease.  The EM S system i s  responsible  for  the  entry  of 

an  acute  stroke  pat ient  into  the  health  care  system and for  the 

transport  of  stroke  pat ients  between medica l  fac i l i t ies ;  thus , 

i t  i s  appropriate  that  the  Local  Emergenc y  Medica l  S erv ices 

Agencies  (LEM SAs)  develop acute  stroke  systems of  care.  This 

approach i s  consistent  with  the  current  systems of  stroke  care 

that  have  been developed in  Cal i fornia  and a l lows LEM SAs, 

the  ent i t ies  in  Cal i fornia  that  have  the  authority  to  develop 

systems of  care, the  opportunity  to  implement  loca l  plans .  

E MERGE N CY 

MED I CAL D ISPATCH  O pt i mal  s t roke  care  b e g i n s  w i th  the  rece ipt  of  the  911  ca l l . 

C a l l  centers  i n  most  u rban  area s  i nc lude  Emergenc y  Med ica l 

Di spatchers  ( E MDs) , who  are  sp ec i f i ca l ly  t ra i ned  and/or 

cer t i f i ed  to  f i e ld  ca l l s  o f  a  med ica l  natu re .  E MDs ty pica l ly 

op erate  i n  a  “pr ior i t i z ed  d i spatch  system,” wh ich  enables  the 

a ss ig n ment  of  appropr iate  re s ou rces  and  a  l e ve l  o f  u rgenc y 

for  each  med ica l  ca l l .   E MDs u s e  a  ca l l e r  i nterro g at ion/

E M S resp on s e  to ol  ( there  are  s e vera l  propr ie t ar y  pro duc ts 

ava i l able  i n  b oth  card  and  computer  formats )  to  he lp  ident i f y 

a  ca l l e r ’s  med ica l  cond i t ion  ba s ed  on  the  i n format ion  prov ided 

by  the  ca l l e r.   For  any  g iven  med ica l  cond i t ion , the  ca l l e r 

i nterro g at ion/E M S resp on s e  to ol  prov ides  i n format ion  to 

E MDs on  the  genera l  l e ve l  o f  E M S resp on s e  that  i s  needed , 

a s  we l l  a s  the  adv ice  that  shou ld  b e  g iven  to  the  pat ient , 



��

f am i ly,  and/or  byst anders .   The  ca l l e r  i nterro g at ion/E M S 

resp on s e  to ol  may  b e  c u stom iz ed  by  the  LE M SAs to  re f l ec t 

the  resp on s e  need s  and  capabi l i t i e s  o f  a  lo ca l  a rea .  Vendors 

of  the  ca l l e r  i nterro g at ion/E M S resp on s e  to ol s  may  req u i re 

that  E MDs rece ive  p er io d ic  t ra i n i ng  i n  the i r  u s e  i n  order  to 

b ecome  “cer t i f i ed .”  

 In  contra st ,  911  ca l l s  made  to  ru ra l  ca l l  centers  a re  s ome t i mes 

rece ived  by  d i spatchers  whos e  ro le  i s  l i m i ted  to  dec id i ng 

whe ther  a  ca l l  req u i res  a  l aw  en forcement , f i re ,  or  med ica l 

re sp on s e.  If  a  med ica l  re sp on s e  i s  needed , i t  i s  s ent  at  the 

h ighest  pr ior i ty  l e ve l .    

 As  LE M SAs de ve lop  s t roke  system s  of  care , the y  shou ld 

adopt  s t andard iz ed  w r i t ten  proto col s  for  d i spatch  that 

reco g n iz e  the  emergent  natu re  of  s t roke.  At  a l l  911  ca l l 

centers ,  d i spatch  for  s t roke  shou ld  b e  w i th  the  same  u rgenc y 

a s  t rau ma or  AMI.  In  env i ron ments  that  are  su i t able  for 

pr ior i t i z ed  med ica l  d i spatch , the  LE M SA shou ld  req u i re  the 

u s e  of  a  ca l l e r  i nterro g at ion/E M S resp on s e  to ol  that  mee ts 

c u rrent  s t andard s  of  care  for  E MD prac t ice .   E MDs may  b e 

req u i red  to  b e  cer t i f i ed  by  the  vendor  of  the  to ol  or  other w i s e 

prove  comp e tence  i n  i t s  u s e .  LE M SAs may  a l s o  cho os e  to 

“accred i t ” E MDs a s  a  mean s  of  ver i f y i ng  the i r  comp e tence.  In 

c u stom iz i ng  the  E M S resp on s e  for  s t roke, LE M SAs shou ld 

de ve lop  proto col s  that  de l iver  the  h ighest  pr ior i ty  l e ve l  o f 

re sp on s e. 

 

  The  s t roke  system of  care  shou ld  i nc lude  q ua l i ty  i mprovement 

mea su res  to  en su re  that  d i spatchers  con s i s tent ly  and  correc t ly 

fo l low w r i t ten  proto col s .  

 Procedure s
 The  d i spatch  resp on s e  to  s t roke  shou ld  i nc lude  appropr iate 

pro cess es  that  en su re  rap id  access  to  t reatment .  

1. Use  of  a  formal  ca l ler  interro g at ion/E M S resp on se  to ol   

 a . LE M SAs shou ld  ident i f y  and  author iz e  the  u n i form      
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  u s e  of  a  ca l l e r  i nterro g at ion/E M S resp on s e  to ol  for    

  pr ior i t i z ed  emergenc y  med ica l  d i spatch .  Th i s     

  to ol  shou ld  i nc lude  a  sp ec i f i c  a lgor i th m for  the    

  ident i f i cat ion  of  su sp ec ted  s t roke.

b .  LE M SAs shou ld  req u i re  that  E MDs prove  comp e tence   

 i n  the  u s e  of  the  to ol  ( i . e . ,  vendor  cer t i f i cat ion  or    

 LE M SA accred i t at ion) .

c .   LE M SAs may  c u stom iz e  the  to ol  to  re f l ec t  the     

re s ou rces  ava i l able  i n  the i r  re g ion .

2. Training  of  disp atchers

a . In  area s  that  u s e  pr ior i t i z ed  d i spatch ,  LE M SAs shou ld 

req u i re  that  E MDs rece ive  adeq uate  educat ion  on  the 

u s e  of  the  ca l l e r  i nterro g at ion/E M S resp on s e  to ol  that 

i nc ludes  ident i f i cat ion  of  su sp ec ted  s t roke.  E ducat ion 

may  b e  prov ided  by  the  vendor, by  the  E MD prov ider 

a genc y, by  the  LE M SA , or  by  the  LE M SA’s  des ig nee.

b . LE M SAs shou ld  con s ider  adopt i ng  an  accred i t at ion 

pro cess  that  ver i f i e s  the  E MDs’ comp e tence  i n  u s e  of 

the  to ol  that  i ncorp orates  ident i f i cat ion  of  su sp ec ted 

s t roke. 

 3 . D isp atch

a .  In  area s  that  u s e  pr ior i t i z ed  d i spatch , d i spatchers 

shou ld  prov ide  i n struc t ion s  for  pat ients ,  f am i ly  and/or 

byst anders  a s  the y  wa i t  for  E M S , a s  de term i ned  by  the 

LE M SA .

b.  E M S resp onders  shou ld  b e  d i spatched  by  proto col s 

req u i r i ng  the  h ighest  l e ve l  o f  re sp on s e  for  su sp ec ted 

s t roke  w i th  the  c los est  most  appropr iate  re s ou rces 

ava i l able .

E M S RESP O N D ERS  In  C a l i forn ia ,  E M S emergenc y  veh ic le s  that  are  s t a ffed  by 

emergenc y  med ica l  tech n ic ian s , paramed ics ,  and/or  nu rs es  are 

f u l ly  eq u ipp ed , a t  a  m i n i mu m, for  ba s ic  l i fe  supp ort ,  i nc lud i ng 

vent i l a t ion  and  oxygenat ion  capabi l i t i e s .  
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 LE M SAs shou ld  de ve lop  pre -hospi t a l  proto col s  to  a ssu re  that 

E M S resp onders  are  able  to  appropr iate ly  d i s charge  the i r 

re sp on s ib i l i t i e s  i n  the  cont i nuu m of  ac ute  s t roke  care . Thes e 

resp on s ib i l i t i e s  a re : 

•  early  reco g n i t ion  of  s ig n s  and  symptom s  of  s t roke,

•  de term i nat ion  of  t i me  “ l a s t  s een  w i thout  s t roke    

symptom s ,”

•  rap id  de term i nat ion  of  b lo o d  g lucos e  l e ve l ,

•  e s t abl i sh ment  of  IV access ,

•  oxygenat ion , 

•  rap id  t ran sp ort  to  the  most  appropr iate  care  f ac i l i ty    

w i th  early  not i f i cat ion  to  the  rece iv i ng  f ac i l i ty.

 For  appropr iate  and  t i me -s en s i t ive  t r i a ge , f i rs t  re sp onders 

shou ld  b e  t ra i ned  to  reco g n iz e  the  s ig n s  and  symptom s 

of  s t roke.  To  promote  comp e tenc y  i n  th i s  a rea , a l l  E M S 

resp onders  shou ld  b e  encou ra ged  to  part i c ipate  i n  p er io d ic 

pre -hospi t a l  s t roke  reco g n i t ion  and  t reatment  educat ion .  

E M S prov iders  shou ld  b e  req u i red  to  u s e  a  va l idated  pre -

hospi t a l  s t roke  s c reen i ng  to ol .   Nat iona l  g u ide l i nes  now u rge 

that  when  E M S resp onders  s c reen  pat ients  for  s t roke, the y 

e rr  on  the  s ide  of  over- ident i f i cat ion  (over- t r i a ge)  rather  than 

u nder- ident i f i cat ion  ( u nder- t r i a ge) . 8  Trau ma t r i a ge  exp er ience 

ha s  show n that  i n  the  abs ence  of  over- t r i a ge , u nder- t r i a ge 

o cc u rs . 12 Under- t r i a ge  cou ld  b e  a  de tr i ment a l  to  s t roke  pat ient 

care  b ecau s e  i t  may  de lay  or  e ven  ru le - out  rece ipt  of  t i me -

s en s i t ive  therapies .  O ver- t r i a ge , howe ver, can  contr ibute 

to  s carce  sp ec ia l ty  re s ou rce  overu s e , i ncrea s ed  cost ,  long 

t ran sp ort  t i mes , and  l i m it at ion  of  op erat iona l  E M S res ou rce 

ava i l ab i l i ty  w i thout  d i rec t  pat ient  b enef i t .

 Procedure s
 The  E M S resp on s e  to  s t roke  shou ld  i nc lude  appropr iate 

pro cess es  that  en su re  rap id  access  to  t reatment .  In  a  s t roke 

system of  care  e s t abl i shed  by  a  LE M SA , the  pre -hospi t a l 

sys tem of  care  shou ld  i nc lude  the  fo l low i ng :
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  1 .   Training  of  a l l  E M S resp onders 

 E M S resp onders  shou ld  rece ive  t ra i n i ng  i n  the  reco g n i t ion 

of  s t roke, i nc lud i ng  s t roke  s ig n s  and  symptom s  and  u s e  of 

a  va l idated  s t roke  s ca le  such  a s  the  Ci nc i n nat i  Pre -hospi t a l 

Stroke  S ca le  or  the  L os  Ange les  Pre -hospi t a l  Stroke  S ca le  ( s ee 

App end ix  A) , a s  we l l  a s  t reatment  of  s t roke, i nc lud i ng  prop er 

do c u ment at ion  of  t i me  of  symptom on s e t  ( t i me  “ l a s t  s een 

w i thout  s t roke  symptom s”)  and  f i e ld  mana gement  of  s t roke 

pat ients .   The  goa l  shou ld  b e  to  t ra i n  100  p ercent  of  E M S 

resp onders ,  i nc lud i ng  emergenc y  med ica l  tech n ic ian s  ( E M Ts) 

and  paramed ics ,  i n  s t roke  reco g n i t ion  and  t reatment .

 To  a ssu re  that  E M S resp onders  are  appropr iate ly  t ra i ned , 

LE M SAs shou ld  en su re  that : 

•  paramed ics  rece ive  pre -hospi t a l  s t roke  t reatment 

t ra i n i ng  a s  par t  o f  accred i t at ion ,

•  prov iders  of  ambu lance  s er v ices  offe r  pre -hospi t a l 

s t roke  t reatment  t ra i n i ng  a s  par t  o f  the i r  contrac tua l 

s e r v ice  a g reements ,

•  hospi t a l s  that  have  b een  des ig nated  by  LE M SAs a s 

s t roke -rece iv i ng  centers  prov ide  pre -hospi t a l  s t roke 

t ra i n i ng  for  E M S resp onders ,

•  s t roke  t ra i n i ng  and  t r i a ge  outcomes  are  ident i f i ed  a s 

par t  o f  a  cont i nu i ng  q ua l i ty  i mprovement  pro cess .

TR ANSP O RT  LEM SA- designated stroke  systems of  care  should  have 

establ i shed pol ic ies  and protocols  for  assessment , tr iage, and 

rapid  transport  of  stroke  pat ients  to  the  most  appropriate 

care  center.  Transport  pol ic ies  may :  (1)  take  into  account 

the  suspected stroke  pat ient ’s  e l ig ibi l i ty  for  t ime -sensit ive 

treatment , (2)  emphasize  d irec t  transport  of  pat ients  to 

minimize  the  need for  interfac i l i ty  transfer, and (3)  emphasize 

the  importance  of  not i fy ing  hospita l s , e i ther  d irec t ly  through 

the  EM S or  the  base  hospita l , that  a  suspected stroke  pat ient  i s 

be ing  transported .  This  wi l l  enable  the  transport  of  a  pat ient 

to  a  fac i l i ty  that  i s  prepared to  rece ive  an  acute  stroke  pat ient . 
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 Procedure s
 In  s t roke  system s  of  care , s t roke  pat ients  shou ld  b e 

t ran sp orted  to  the  most  appropr iate  f ac i l i ty  s t a ffed 

and  eq u ipp ed  to  mana ge  an  ac ute  s t roke  pat ient .   Th i s 

de term i nat ion  w i l l  i nc lude  a ss essments  of  lo ca l  re s ou rces  and 

t ran sp ort  t i mes .  

 1.  LEMSA destination policies

 As LEMSAs develop stroke systems of  care, they should 

establ ish patient  dest ination pol ic ies  that  st ipulate  that 

suspected stroke patients  be  transported directly  to  the hospital 

that  i s  most  appropriate  for  their  condit ion.  

a .   Al l  suspected stroke patients  who may be e l ig ible 

for  t ime-sensit ive  treatments  should be transported 

directly, with the urgency equivalent  to  trauma or  AMI, 

to  a  designated stroke-receiv ing hospital , according 

to  LEMSA pol icy. (See “ Hospital  Stroke Care” for 

def init ion of  a  stroke-receiv ing hospital ) .  The LEMSA 

destination pol icy  should take into consideration 

therapeutic  t ime-windows recommended by current 

national  treatment guidel ines .  In LEMSAs where there 

are  designated stroke-receiv ing hospitals  that  can prov ide 

therapies  within an extended therapeutic  window (i .e. , 

hospitals  comparable  to  the Comprehensive  Stroke 

Centers  described by the BAC ), the LEMSA should 

develop destination pol ic ies  that  recognize  this  option. 

 Su sp ec ted  s t roke  pat ients  who  may  b e  e l i g ib le  to 

rece ive  t i me -s en s i t ive  therapies  mu st  mee t  the 

fo l low i ng  c r i te r i a  for  d i rec t  and  rap id  t ran sp ort  to  a 

des ig nated  s t roke -rece iv i ng  hospi t a l :

•   Adu l t  (a ge  18  years  or  o lder) ,

•   Symptom s  con s i s tent  w i th  s t roke  cau s i ng  a    

 mea su rable  ne u rolo g ica l  de f i c i t ,

•   Stroke  s c reen i ng  a lgor i th m p os i t ive  for  s t roke,

•   Ti me  “ l a s t  s een  w i thout  s t roke  symptom s” we l l -

e s t abl i shed  to  b e  w i th i n  the  therap e ut ic  w i ndow  

for  t i me -s en s i t ive  therapies .
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 Thes e  pat ients  shou ld  b e  t ran sp orted  to  a  des ig nated 

s t roke -rece iv i ng  hospi t a l  that  i s ,  by  de f i n i t ion , capable 

of  re l i ably  offe r i ng  approved  t i me -s en s i t ive  therapies 

w i th  h igh  rates  of  ad herence  to  proto col s  and  a  we l l -

org an iz ed  ac ute  supp ort ive  s t roke  care  s t ruc tu re . (S ee 

“ Hospi t a l  Stroke  C are” for  de f i n i t ion  of  a  s t roke -

rece iv i ng  hospi t a l ) .  

b .    Al l  su sp ec ted  s t roke  pat ients  whos e  t i me  “ l a s t  s een    

w i thout  s t roke  symptom s” exceed s  the  therap e ut ic   

w i ndow for  t i me -s en s i t ive  t reatment  shou ld  opt i mal ly   

b e  t ran sp orted  to  a  des ig nated  s t roke -rece iv i ng  hospi t a l   

for  supp ort ive  ac ute  s t roke  care .  Al though  thes e 

pat ients  may  not  b e  e l i g ib le  for  t i me -s en s i t ive 

t reatments , the y  w i l l  l i ke ly  b enef i t  f rom other  therapies 

offe red  at  des ig nated  s t roke  centers .   Con s iderat ion 

shou ld  b e  g iven  to  lo ca l  p ol i c ie s ,  ava i l able  re s ou rces , 

and  hospi t a l  a g reements .  

    2 .   Mo de  of  tran sp ortat ion                                                               

In  s t roke  system s  of  care , s t roke  pat ients  shou ld  u ndergo 

rap id  t ran sp ort  to  the  c los es t  f ac i l i ty  that  prov ides  the 

appropr iate  l e ve l  o f  s t roke  care .  In  most  c i rc u m st ances , 

th i s  w i l l  i nvolve  g rou nd  t ran sp ort ;  howe ver, i f  i nd icated , a i r 

t ran sp ort  may  b e  con s idered  to  shorten  t i me  to  t reatment  i n 

accordance  w i th  lo ca l  E M S p ol i c y. 

 3 .   Rapid  Resp on se                                                                         

Given  the  emergent  natu re  of  s t roke, LE M SAs shou ld  promote 

the  most  rap id  pre -hospi t a l  re sp on s e  p oss ib le .   Di spatch 

and  E M S resp on s e  shou ld  b e  w i th i n  the  t i me  l i m it s  and 

goa l s  e s t abl i shed  for  other  ac ute  e vents ,  such  a s  t rau ma and 

AMI.  LE M SAs shou ld  mon i tor  re sp on s e  t i mes  th rough  the 

cont i nuou s  q ua l i ty  i mprovement  pro cess .

 Improvements  i n  s t roke  outcomes  req u i re  an  ongoi ng 

com m itment  f rom e ver y  memb er  of  the  hea l th  care  team.  
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Thes e  e ffor t s  a re  i ntended  to  i n form the  pro cess  and  to 

i mprove  d i s ea s e  outcomes .  Eva luat ion  of  pre -hospi t a l  s t roke 

care  can  o cc u r  at  many  le ve l s  and  w i th  var y i ng  de g rees  of 

complex i ty ;  howe ver, en su r i ng  that  appropr iate  mea su rement 

to ol s  a re  i mplemented  w i l l  f ac i l i t a te  th i s  pro cess .   LE M SAs 

shou ld  e s t abl i sh  b ench marks  for  each  of  thes e  mea su res .  

 Procedure s
 1 .  Engage in  Continuous Q uality  Improvement (CQI ).

 The success  of  the  pre -hospita l  component  of  the  stroke  system 

of  care  wi l l  depend on objec t ive  data  to  assess  and improve 

the  process .  The overa l l  goal  of  a  stroke  system of  care  i s  to 

improve  qual i ty  of  care, thereby improv ing  health  outcomes .

a . Struc ture:  

 Evaluat ion of  the  pre -hospita l  component  of  the 

stroke  system of  care  should  include  assessment  of  the 

fol lowing structural  components .  

•  Di spatch  proto col s  req u i r i ng  the  h ighest 

pr ior i ty  l e ve l  (con s i s tent  w i th  t rau ma and  AMI ) 

of  re sp on s e  for  su sp ec ted  s t roke. 

•  Adeq uate  s t a ff  and  eq u ipment  to  t ran sp ort  and 

care  for  pat ients  i n  the  pre -hospi t a l  s e t t i ng . 

•  Ongoi ng  w r i t ten  and  i n-p ers on  educat ion  of 

E M S resp onders  on  s t roke. 

•  Va l idated  pre -hospi t a l  s t roke  s c reen i ng  to ol s . 

•  Prearranged  dest i nat ion  proto col s . 

•  L o ca l  med ica l  overs ight  com m ittee , i nc lud i ng 

ne u rolo g i s t s  and/or  ne u rosu rgeon s  w i th 

s t roke  exp ert i s e ,  emergenc y  de partment  ( ED) 

phys ic i an s , hospi t a l  re pres ent at ives ,  and  E M S 

for  the  s t roke  system of  care .

•  CQI  a ss essment  of  educat iona l  need s .

b. Pro cess :  

 In  a  s t roke  system of  care  e s t abl i shed  by  a  LE M SA , 

dat a  e l ements  for  s t roke  shou ld  b e  col l ec ted  and 

ana lyz ed .  Nat iona l  g u ide l i nes  recom mend the 

col l ec t ion  of  sp ec i f i c  pre -hospi t a l  dat a  e lements 8 

PRE -H OSPITAL 

EVALUATI O NS AN D 

O U TCO MES
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( s ee  App end ix  B) . Thes e  dat a  e lements  w i l l  b e  u s ed 

to  e va luate  the  fo l low i ng  E M S pro cess  mea su res  or 

b ench marks :

•  Ti me  f rom  “ l a s t  s een  w i thout  s t roke  symptom s” 

to  911  ca l l .

•  Ti me  f rom  rece ipt  of  911  ca l l  to  d i spatch  of 

E M S . 

•  Ti me  of  d i spatch  of  E M S to  E M S arr iva l .

•  Ti me  f rom  E M S arr iva l  to  pat ient  cont ac t .

•  Ti me  “ l a s t  s een  w i thout  s t roke  symptom s” to 

pat ient  cont ac t  t i me.

•  On-s cene  t i me.

•  For  t ran sfer  pat ient ,  on-s cene  t i me  at  s end i ng 

hospi t a l .

•  For  t ran sp ort  pat ient ,  i nter fac i l i ty  t ran sp ort 

t i me.

•  Ti me  f rom  s cene  to  ED or  s t roke  center/

des ig nat ion  hospi t a l  do or. 

•  Tot a l  E M S cont ac t  t i me  ( i . e . ,  t i me  f rom rece ipt 

of  the  911  ca l l  to  arr iva l  a t  the  s t roke  center) . 

•  Us e  of  a  do c u mented  va l idated  s creen i ng  to ol  to 

ident i f y  s t roke  pat ients .

•  E M S resp onder  do c u ment at ion  of  t i me  “ l a s t 

s een  w i thout  s t roke  symptom s .”

•  Percent  of  pat ients  routed  to  des ig nated  s t roke -

rece iv i ng  hospi t a l s . 

•   Do c u ment at ion  of  pre - arr iva l  not i f i cat ion  of 

rece iv i ng  f ac i l i ty. 

•  Do c u ment at ion  of  b lo o d  g lucos e  by  ALS 

prov iders .

•  CQI  a ss essment  of  E M S tra i n i ng  need s .

•  CQI  a ss essment  of  re s ou rce  f a i lu res  (e .g . ,  the 

f req uenc y  w i th  wh ich  s t roke -rece iv i ng  hospi t a l s 

mu st  d iver t  pat ients  due  to  nonop erat i ng 

eq u ipment) .

 To  a ss ess  the  acc u rac y  of  f i e ld  t r i a ge , the  fo l low i ng 

mea su res  shou ld  b e  col l ec ted  by  LE M SAs i n 
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co op erat ion  w i th  the  rece iv i ng  hospi t a l :

•  O ver/Under  Tr ia ge . Pat ients  entered  i nto  the 

s t roke  system by  E M S a ss e ssment  who  d id/d id 

not  rece ive  a  hospi t a l  d ia g nos i s  o f  s t roke  ba s ed 

on  dest i nat ion  hospi t a l  de term i nat ion .  

•  Do c u ment at ion  that  rece iv i ng  f ac i l i ty  rece ived 

pre - arr iva l  not i f i cat ion  of  an  i nb ou nd su sp ec ted 

s t roke  pat ient . 

c . O utcomes

•  Di spatch  de term i nat ion  and  E M S resp onder 

presu mpt ive  d ia g nos i s  or  pr i mar y  i mpress ion 

shou ld  b e  compared  w i th  the  hospi t a l  d ia g nos es .  

 2 .  Rep ort  Q ual i ty  Improvement  Pro gress

 On a  re g u lar  ba s i s ,  LE M SAs w ith  s t roke  system s  of  care 

shou ld  ana lyz e  the  dat a  co l l ec ted  i n  the  pre -hospi t a l  sys tem 

and  re p ort  on  the  resu l t s  to  the i r  O vers ight  Com m ittee  ( s ee 

pa ge  40)  and  prov iders .   Q uarterly  e va luat ion  and  re p ort i ng 

shou ld  b e  con s idered .
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A  S t a t e w i d e  P l a n  f o r  C a l i f o r n i a

Goal:

Development of a regional hospital system that provides optimum 

stroke treatment for every stroke patient.

Because stroke is 
the third leading 
cause of death in 
California and 
a leading cause 
of long-term 
disability.

Ho spital  Stroke  C are

s t r o k e 
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Hospital Stroke Care
	 C al i forn ia’s  hea l th  care  system i nc ludes  hospi t a l s  that  var y 

con s iderably  i n  the i r  capac i ty  to  care  for  s t roke. Hospi t a l s 

w i th  the  capac i ty  needed  to  b e  part  o f  a  s t roke  system of  care 

i nc lude :  

 1 .   Primary  Stroke  Center  ( a s  de f i ned  by  The  Jo i nt 

Com m i ss ion)  or  the i r  eq u iva lents—Thes e  f ac i l i t i e s  have  b een 

reco g n iz ed  a s  hospi t a l s  that  mee t  the  m i n i mu m des i rable  l e ve l 

o f  care  for  s t roke  pat ients  i n  the  emergenc y  de partment  ( ED) 

and  i n  i npat ient  care .

 2 .   Satel l i te  Stroke  Centers  ( a s  de f i ned  by  the  mu lt i -

org an iz at iona l  Bra i n  Att ack  Coa l i t ion)—Thes e  f ac i l i t i e s 

a re  able  to  prov ide  the  m i n i mu m des i rable  l e ve l  o f  care  for 

s t roke  pat ients  i n  the  ED, part i c u larly  when  pa i red  w i th 

another  hospi t a l ,  but  are  not  do c u mented  to  prov ide  the 

m i n i mu m des i rable  l e ve l  o f  care  for  ad m itted  i npat ients .  

Thes e  f ac i l i t i e s  shou ld  b e  re g arded  a s  s t roke  partners  or 

“sp okes” and  shou ld  b e  a l ig ned  by  formal  a g reement  w i th  a 

hospi t a l  that  can  prov ide  the  m i ss i ng  s er v ice  ( hub) .  The  most 

com mon “m i ss i ng  s er v ice” i s  ne u rolo g ica l  exp ert i s e  i n  the 

ED and  i npat ient  Stroke  Un it  care  for  pat ients  t reated  w i th 

recana l iz at ion  therapies .   In  thes e  hospi t a l s ,  the  necessar y  ED 

ne u rolo g ica l  exp ert i s e  may  b e  prov ided  th rough  te lemed ic i ne .  

 3 .   Comprehen sive  Stroke  Centers  ( a s  de f i ned  by  the  mu lt i -

org an iz at iona l  Bra i n  Att ack  Coa l i t ion)  or  the i r  eq u iva lents 

( s ome t i mes  re fe rred  to  a s  “pr i mar y  s t roke  centers  w i th 

i nter vent iona l  capabi l i ty ” )—Thes e  f ac i l i t i e s  a re  eq u ipp ed 

w i th  d ia g nost ic  and  t reatment  f ac i l i t i e s  for  s t roke  that 

are  not  fou nd  i n  other  hospi t a l s  and  are  able  to  de l iver 

t i me -s en s i t ive  t reatment  w i th i n  an  ex tended  therap e ut ic 

t i me  w i ndow.  The y  a l s o  have  advanced  ne u rolo g ica l  and 

i nter vent iona l  ne u rorad iolo g y  capabi l i t i e s .   Ne u rosu rgeon s 

and  i nter vent iona l  ne u rorad iolo g i s t s  p lay  i mp ort ant  ro le s 

for  t reat i ng  i ntracerebra l  hemorrha ge  and  subarach noid 

hemorrha ge.  In  add i t ion , bra i n  tu mors  and  sub du ra l 

hematoma s  are  com mon st roke  m i m ics .   Pat ients  who  fa l l 
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w ith i n  an  ex tended  therap e ut ic  t i me  w i ndow shou ld  b e 

t r i a ged  and  t ran sp orted  by  emergenc y  med ica l  s e r v ices 

( E M S)  prov iders  d i rec t ly  to  des ig nated  Comprehen s ive 

Stroke  Centers  when  ava i l able ,  a s  d i rec ted  by  lo ca l  p ol i c y.  

O ther  pat ients  who  w i l l  l i ke ly  b enef i t  f rom advanced  c l i n ica l 

ne u ros c ience  care  shou ld  a l s o  b e  t ran sferred  to  f ac i l i t i e s  w i th 

th i s  s e r v ice .

 In  C a l i forn ia ,  E M S tran sp ort s  pat ients  to  f ac i l i t i e s  that  have 

b een  ident i f i ed  by  LE M SAs a s  appropr iate  for  t reatment 

of  a  sp ec i f i c  cond i t ion .  Fac i l i t i e s  that  may  b e  des ig nated 

a s  appropr iate  rece iv i ng  centers  for  s t roke  pat ients  i nc lude 

Comprehen s ive  Stroke  Centers ,  Pr i mar y  Stroke  Centers , 

and  Sate l l i te  Stroke  Center  hospi t a l s  or  the i r  eq u iva lents .  

Idea l ly,  e ver y  s t roke  pat ient  w i l l  b e  t ran sp orted  by  E M S to  a 

des ig nated  s t roke -rece iv i ng  hospi t a l ;  howe ver, to  pre pare  for 

pat ients  arr iv i ng  by  pr ivate  veh ic le  and  for  s t rokes  o cc u rr i ng 

i n  the  hospi t a l ,  e ver y  hospi t a l  i n  C a l i forn ia  shou ld  have  a 

med ica l  proto col  for  s t roke  pat ients .   Hospi t a l s  that  a re  not 

des ig nated  a s  s t roke -rece iv i ng  centers  shou ld  have  a  pre -

arranged  plan  for  t ran s fer  and  t ran sp ort  of  thes e  pat ients  to 

a  s t roke -rece iv i ng  hospi t a l .  Hospi t a l s  that  a re  not  des ig nated 

a s  s t roke -rece iv i ng  hospi t a l s  shou ld  not  com mu n icate  to  the 

publ i c  that  the y  are  a  s t roke  center  or  u s e  other  te rm i nolo g y 

that  i mpl ie s  the y  are  capable  of  de l iver i ng  the  s t andard  of 

s t roke  care .

 Procedure s
 In  a  s t roke  system of  care  e s t abl i shed  by  a  lo ca l  E M S a genc y 

( LE M SA), the  hospi t a l  sys tem of  care  for  s t roke  shou ld 

i nc lude  the  fo l low i ng :

 1 .  Evaluat ion  of  ho spital  cap ac ity  within  a  Stroke  System of 

C are  establ i shed  by  a  LE M SA

 LE M SAs shou ld  su r ve y  or  other w i s e  a s cer t a i n  the  capabi l i t i e s 

o f  hospi t a l s  i n  the i r  re g ion s  to  ident i f y :   (1)  hospi t a l s  that 

have  b een  cer t i f i ed  a s  Pr i mar y  Stroke  Centers  by  The  Jo i nt 

Com m i ss ion  or  another  b o dy  w i th  eq u iva lent  or  h igher 
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cer t i f i cat ion  s t andard s ;  (2)  hospi t a l s  that  a re  c u rrent ly 

s eek i ng  or  cou ld  rea s onably  s eek  Pr i mar y  Stroke  Center 

cer t i f i cat ion  f rom The  Jo i nt  Com m i ss ion  or  another  b o dy  w i th 

eq u iva lent  o f  h igher  cer t i f i cat ion  s t andard s ;  and 

 (3)  hospi t a l s  that  a re  Sate l l i te  Stroke  Centers ,  p oss ib ly 

th rough  partnersh ips  w i th  Pr i mar y  Stroke  Centers .   LE M SAs 

shou ld  u s e  th i s  ba s e l i ne  i n format ion  to  c reate  or  aug ment  the 

s t roke  system of  care  w i th i n  each  re g ion . 

 2 . Designat ion  of  ho spitals  as  Stroke -Receiv ing  Ho spitals

 LE M SAS that  are  de ve lopi ng  a  s t roke  system of  care  shou ld , 

a f te r  e va luat i ng  hospi t a l s  i n  the i r  re g ion s , des ig nate  thos e 

hospi t a l s  that  a re  appropr iate  dest i nat ion s  for  s t roke 

pat ients .    Whene ver  p oss ib le ,  s t roke -rece iv i ng  hospi t a l s 

shou ld  b e  Pr i mar y  Stroke  Centers .  The  ex i s tence  i n  the 

f utu re  of  cer t i f i ed  Comprehen s ive  Stroke  Centers  shou ld 

a l s o  b e  con s idered  i n  des ig nat i ng  s t roke -rece iv i ng  hospi t a l s .  

LE M SAs shou ld  a l s o  con s ider  how the y  m ight  i nc lude 

hospi t a l s  that  a re  not  i nde p endent ly  s t roke - capable ,  but  may 

b ecome  s t roke - capable  th rough  a  te lemed ic i ne  partnersh ip 

(Sate l l i te  Stroke  Centers ) .   LE M SAs are  encou ra ged  to  make 

the i r  s t roke  system s  of  care  a s  i nc lu s ive  a s  p oss ib le ,  w i thout 

sacr i f i c i ng  the  q ua l i ty  of  s t roke  care , s o  that  the  l a rgest 

nu mb er  of  C a l i forn ian s  may  b e  s er ved .

 The  LE M SA shou ld  e s t abl i sh  a  pro cess  for  des ig nat i ng 

add i t iona l  s t roke -rece iv i ng  hospi t a l s  a s  hospi t a l s  i n  the i r 

j u r i s d ic t ion  g a i n  capac i ty.   LE M SAs may  cho os e  to  des ig nate 

s t roke  centers  th rough  The  Jo i nt  Com m i ss ion  or  another  b o dy 

w i th  eq u iva lent  or  h igher  cer t i f i cat ion  s t andard s .  Cr i te r i a  for 

ach ie v i ng  s t roke -rece iv i ng  hospi t a l  s t atu s  shou ld  b e  at  l ea s t 

a s  r igorou s  a s  thos e  u s ed  by  The  Jo i nt  Com m i ss ion  for  s t roke 

center  cer t i f i cat ion  ( s ee  App end ix  C ) .  No hea l th  care  f ac i l i ty 

shou ld  advert i s e  i n  any  man ner  or  hold  i t s e l f  out  to  b e  a 

s t roke -rece iv i ng  hospi t a l  u n less  i t  ha s  b een  des ig nated  by  the 

pro cess  author iz ed  by  the  LE M SA .
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 3 . Pol ic ies  for  Interfac i l i ty  Tran sfer

 Hospi t a l s  that  a re  not  des ig nated  a s  s t roke -rece iv i ng  hospi t a l s 

shou ld  have  p lan s  de ve lop ed  to  en su re  that  s t roke  pat ients 

who  arr ive  by  pr ivate  veh ic le s  or  pat ients  who  have  an  i n-

hospi t a l  s t roke  rece ive  opt i mal  s t roke  care .  Thes e  p lan s 

shou ld  i nc lude :  (1)  pre - arranged  a g reements  w i th  s t roke -

rece iv i ng  hospi t a l s  for  t ran s fer  of  pat ients ,  and  (2)  pre -

arranged  a g reements  w i th  E M S prov iders  for  rap id  t ran sp ort 

of  pat ients  who  are  e l i g ib le  for  t i me -s en s i t ive  t reatments .  

Th i s  m ight  b e  pat ients  who  wou ld  b enef i t  f rom b e i ng 

t ran sferred  emergent ly  f rom a  non-stroke -rece iv i ng  hospi t a l 

to  a  s t roke -rece iv i ng  hospi t a l ,  or  pat ients  who  m ight  b enef i t 

f rom b e i ng  t ran sferred  f rom a  s t roke -rece iv i ng  hospi t a l 

w i th  Pr i mar y  Stroke  Center  capabi l i t i e s  to  a  Comprehen s ive 

Stroke  Center  or  eq u iva lent  ( Pr i mar y  Stroke  Center  w i th 

i nter vent iona l  capabi l i ty) .   In  e i ther  ca s e , emergenc y  t ran sfer 

proto col s  shou ld  b e  pre - arranged , and  t ran sp ort  shou ld  b e 

prov ided  w i th  the  u rgenc y  of  a  911  resp on s e.

  

       

 Improvements  i n  s t roke  outcomes  req u i re  an  ongoi ng 

com m itment  f rom e ver y  memb er  of  the  hea l th  care  team.  

Thes e  e ffor t s  a re  i ntended  to  i n form the  pro cess  and  to 

i mprove  d i s ea s e  outcomes .  Stroke  care  w i th i n  hospi t a l s 

can  b e  e va luated  at  many  le ve l s  and  w i th  var y i ng  de g rees  of 

complex i ty ;  howe ver, en su r i ng  that  appropr iate  mea su rement 

to ol s  a re  i mplemented  w i l l  f ac i l i t a te  th i s  pro cess .   The 

s t ruc tu re  of  the  s t roke  system of  care  shou ld  fac i l i t a te 

the  exchange  of  re le vant  c l i n ica l  dat a  b e tween  appropr iate 

prov iders  (e .g . ,  E M S , hospi t a l s )  and  system co ord i nators  

( i . e . ,  LE M SAs) .

 Procedure s
  1 .  Eng age  in  Cont inuo us  Q ual i ty  Improvement 

 The  success  of  the  hospi t a l  comp onent  of  the  s t roke  system 

of  care  w i l l  de p end  on  ob j ec t ive  dat a  to  a ss ess  and  i mprove 

the  pro cess .   The  overa l l  goa l  o f  a  s t roke  system of  care  i s  to 
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i mprove  q ua l i ty  of  care , thereby  i mprov i ng  hea l th  outcomes . 

a . Struc ture :   Eva luat ion  of  the  hospi t a l  comp onent  of 

the  s t roke  system of  care  w i l l  i nc lude  a ss essment  of  the 

fo l low i ng  s t ruc tu ra l  comp onents :

•  Adeq uate  s t a ff ,  eq u ipment , and  t ra i n i ng  to 

p er form ED rapid  e va luat ion , t r i a ge , and 

t reatment .

•  St andard iz ed  s t roke  care  pathway. 

•  24/7  s t roke  d ia g nos i s  and  t reatment  capac i ty  i n 

des ig nated  hospi t a l s .

•  Q ua l i ty  a ssu rance  system i n  cer t i f i ed  hospi t a l s .

 b .  Pro cess :   Dat a  w i l l  b e  col l ec ted  and  re p orted  to  the 

LE M SA on  the  fo l low i ng  hospi t a l  pro cess  charac ter i s t i c s .  

In i t i a l ly,  LE M SAs w i l l  exp ec t  de s ig nated  s t roke -rece iv i ng 

hospi t a l s  to  col l ec t  and  e va luate  the  most  c r i t i ca l  dat a 

e lements  necessar y  to  p erm it  an  a ss essment  of  the 

q ua l i ty  of  care .  Thes e  m i n i mu m dat a  e lements  are 

con s i s tent  w i th  thos e  req u i red  by  The  Jo i nt  Com m i ss ion 

for  Pr i mar y  Stroke  Center  Cert i f i cat ion . (S ee  App end ix 

C . )   Des ig nated  s t roke -rece iv i ng  hospi t a l s  w i l l  a l s o  b e 

exp ec ted  to  col l ec t  and  re p ort  on  dat a  e lements  that 

mea su re  the  q ua l i ty  of  pre -hospi t a l  pat ient  care , such 

a s  hospi t a l  pre -not i f i cat ion  and  the  acc u rac y  of  f i e ld 

t r i a ge .  In  more  matu re  s t roke  system s  of  care , add i t iona l 

dat a  col l ec t ion  shou ld  b e  encou ra ged . (S ee  App end ix  B. )  

With  the  adv ice  o f  the  O vers ight  Com m ittee  ( s ee  “ Pol i c y 

Recom mendat ion s” ) ,  LE M SAs shou ld  up date  the  dat a 

e lement  req u i rements  a s  needed  to  a l ig n  w i th  re v i s ion s  i n 

nat iona l  g u ide l i nes . 

 B enchmark:   For  a l l  o f  the  mea su res  l i s ted  b e low, the 

goa l  i s  for  100  p ercent  of  e l i g ib le  pat ients  to  rece ive  the 

therapy  or  i nter vent ion  des cr ib ed .

 Minimum requ i re me nt s :

•  Th romb oly t ic  therapy—Is chem ic  s t roke  pat ients 

who  rece ive  th romb oly t ic  therapy  w i th i n  the 

e s t abl i shed  therap e ut ic  t i me  w i ndow.  
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•  Early  antithrombotics—Patients  with i schemic 

stroke or  transient  i schemic attack ( TIA) who 

receive  antithrombotic  therapy by the end of 

hospital  day two.

•  Deep venous thrombosis  (DV T) prophylaxis—

Nonambulatory patients  with i schemic stroke or 

TIA who receive  DV T prophylaxis  by the end of 

hospital  day two.

•  Dysphagia  screening—Patients  with i schemic 

stroke or  TIA who undergo screening for 

dysphagia  with a  s imple  val id  bedside test ing 

protocol  before  being g iven any food , f luids , or 

medication by mouth.

•  Antithrombotics—Patients  with i schemic stroke 

or  TIA prescribed antithrombotic  therapy at 

discharge.

•  Anticoagulation for  atria l  f ibri l lat ion—Patients 

with i schemic stroke or  TIA and atria l  f ibri l lat ion 

who are  discharged on anticoagulation therapy.

•  Cholesterol-reducing drugs—Patients  with 

i schemic stroke or  TIA who are  discharged on 

cholesterol-reducing drugs  because:       

 (1)  Low - density  l ipoprotein (LDL) greater  than 

100 mg/dL or  (2)  LDL not  measured because 

patient  on cholesterol-reducing drugs  prior  to 

admission.

•  Smoking cessation—Patients  with i schemic stroke 

or  TIA and current  tobacco use  who are, or  whose 

careg ivers  are, g iven smoking cessation adv ice  or 

counsel ing during hospital  stay.

•  Stroke education—Patients  with i schemic 

stroke or  TIA or  their  careg ivers  who are  g iven 

education or  educational  materia ls  assessing : 

personal  r i sk factors  for  stroke, warning s igns 

of  stroke, act ivation of  emergency medical 

system, need for  fol low -up after  discharge, and 

medications prescribed .

•  Rehabi l i t at ion  con s idered—Pat ients  w i th 
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i schemic  stroke  or  TIA who were  assessed for 

rehabi l i tat ion serv ices .

 Addi t iona l  measures :

o Door  to  imag ing  [computed tomography (CT ) 

scan or  magnet ic  resonance  imag ing  (MRI )]  t ime 

for  stroke  pat ients  arr iv ing  within  the  therapeutic 

t ime window —Time from ED arriva l  to  in it ia l 

imag ing  work-up for  acute  stroke  and subacute 

strokes  or  TIA pat ients .

o  Door  to  thrombolyt ic  therapy—Time from 

ED arriva l  to  administrat ion of  intravenous 

thrombolyt ic  therapy for  i schemic  stroke  pat ients .

o  Time “ last  seen without  stroke  symptoms” to 

administrat ion of  thrombolyt ic  therapy— Time 

from symptom onset  to  administrat ion of 

intravenous  thrombolyt ic  therapy for  i schemic 

stroke  pat ients .

o  Intravenous  thrombolyt ic  therapy 

contraindicated—Reason that  i schemic  stroke 

pat ients  were  not  treated with  intravenous 

thrombolyt ic  therapy.

o  Protocol  dev iat ions—Ischemic  stroke  pat ients 

who rece ived intravenous  thrombolyt ic  therapy 

outs ide  of  the  treatment  window.

o Thrombolyt ic  compl icat ions—Ischemic  stroke 

pat ients  with  compl icat ions  secondary  to 

thrombolyt ic  therapy.

o  Compl icat ion types—Types  of  compl icat ions  seen 

with  thrombolyt ic  therapies  rece ived by  i schemic 

stroke  pat ients .

o  Antihypertensive —Antihypertensive  medicat ions 

(class)  prescr ibed at  d i scharge  for  i schemic  stroke 

or  TIA pat ients .

o  Diabet ic  medicat ions—Patients  with  diabetes 

mel l i tus , or  taking  diabet ic  medicat ions  prior 

to  admiss ion, who are  d ischarged on diabet ic 

medicat ion.
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o  Weight  recom mendat ion—Is chem ic  s t roke  or 

TIA pat ients  w i th  b o dy  ma ss  i ndex  ( BMI ) 

g reater  than  or  eq ua l  to  25  kg/m 2 who  rece ive 

recom mendat ion s  at  d i s charge  for  reduc i ng 

we ight  and/or  i ncrea s i ng  ac t iv i ty.

c .  O utcomes

Hospi t a l s  w i l l  co l l ec t  and  re p ort  the  fo l low i ng  dat a  to 

the  LE M SA .  It  w i l l  b e  the  goa l  o f  hospi t a l s  to  col l ec t 

thes e  dat a  p o i nts  on  100  p ercent  of  s t roke  pat ients :

•  Mo d i f ied  R an ki n  S ca le  ( MRS)  or  Nat iona l 

In st i tute  o f  Hea l th  Stroke  S ca le  ( NIH SS)—

u s ed  to  a ss ess  changes  i n  c l i n ica l  s t atu s  du r i ng 

the  cou rs e  of  the  hospi t a l i z at ion .

•  In-hospi t a l  mort a l i ty  (ad j u sted  for  r i sk  and 

s t roke  s e ver i ty) .

 2 .  Rep ort  Q ual i ty  Improvement  Pro gress

  LE M SAs w ith  e s t abl i shed  s t roke  system s  of  care  w i l l 

ana lyz e  and  re p ort  on  the  dat a  col l ec ted  to  the i r  O vers ight 

Com m ittee  ( s ee  “ Pol i c y  Recom mendat ion s” )  and  prov iders . 

 

    TELE MED I CI N E   Te lemed ic i ne  can  br idge  res ou rce  g aps  at  ru ra l  hospi t a l s 

and  other  hospi t a l s  that  a re  u nable  to  s ec u re  on- ca l l 

sp ec ia l ty  phys ic i an s . Te lemed ic i ne  may  a l s o  p lay  a  ro le  i n 

u rban  area s  where  t ra ff i c  de lays  may  force  E M S to  de l iver  a 

s t roke  pat ient  to  a  hospi t a l  where  ne u rolo g ica l  or  rad iolo g ic 

exp ert i s e  i s  not  ava i l able . 

  System s  for  remote  i nterpre t at ion  of  rad iolo g ic  i ma ges  are 

we l l - e s t abl i shed  th roughout  the  US and  C a l i forn ia .   For 

s t roke  pat ients ,  i t  i s  c r i t i ca l  that  i nterpre t at ion  of  the  i n i t i a l 

bra i n  CT s can  or  MRI  b e  p er formed  w i th i n  45  m i nutes  of 

hospi t a l  a rr iva l  (for  thos e  pat ients  who  arr ive  i n  l e ss  than 

3  hou rs  a f te r  the  on s e t  of  symptom s) . System s  for  remote 

ne u rolo g ic  aud io/v ideo  i nter v ie w and  v i sua l  exam i nat ion 

of  the  pat ie nt  by  a  ne u rolo g i s t  a re  now w ide ly  employed  i n 
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s e vera l  s t ates  and  at  s e vera l  s i te s  i n  C a l i forn ia .

 Procedure s 
 1.  Standard  Pro to cols

 Hub and  sp oke  system s  that  prov ide  exp ert i s e  v i a  te lemed ic i ne 

mu st  b e  des ig ned  to  opt i m iz e  system compat ib i l i ty  i n  te rm s 

of  pat ient  e va luat ion  and  t reatment  proto col s .   Proto col s 

mu st  b e  s t andard iz ed  across  a l l  par t i c ipat i ng  f ac i l i t i e s  s o  that 

med ica l  s t a ff  w i l l  b e  a ssu red  that  remote  pat ients  w i l l  rece ive 

e va luat ion  and  t reatment  a s  exp ec ted .

 2.  Comp at ible  Telemedic ine  System s

 Partner i ng  f ac i l i t i e s  mu st  u s e  compat ib le  tech nolo g y  and 

a ssu re  appropr iate  t ra i n i ng  of  s t a ff  i n  i t s  u s e .

 3.  Private  Telemedic ine  Comp anies

 Pr ivate  te le s t roke/te lemed ic i ne  compan ies  that  are  not 

con nec ted  w i th  a  hospi t a l  or  med ica l  f ac i l i ty  a re  emerg i ng , but 

the  q ua l i ty  of  the  care  the y  prov ide  ha s  not  b een  adeq uate ly 

re s earched .  What  i s  c u rrent ly  know n ab out  the  e ffec t iveness 

of  te le s t roke  ha s  b een  d raw n f rom the  hub  and  sp oke  hospi t a l 

mo de l .  Ag reements  b e tween  pr ivate  te lemed ic i ne  compan ies 

and  Sate l l i te  Stroke  Centers  are  d i s cou ra ged  b ecau s e  of 

concern s  re g ard i ng  i s sues  of  l i ab i l i ty,  the  q ua l i ty  of  care 

prov ided , and  the  l ack  of  cont i nu i ty  of  care . 13

 4.   Credent ia l ing  for  Sp ec ia l i sts

 Credentia l ing  i s  the  process  hospita l s  undertake  to  ver i fy  that 

the  physic ians  to  whom they  grant  priv i leges  are  profess ional ly 

qual i f ied . In  a  te lemedic ine  network , the  consult ing 

physic ians  at  the  hub hospita l  must  be  credentia led  by  each 

of  the  spoke  hospita l s . This  i s  a  t ime - consuming, labor-

consuming and largely  dupl icat ive  process  that  each hospita l 

undertakes  indiv idual ly. This  credentia l ing  model  impedes  the 

establ i shment  of  te lemedic ine  networks . 13  The development 

of  a  uni form credentia l ing  form and potentia l ly  a  uni form 

credentia l ing  process  for  physic ians  prov iding  te lemedic ine 

serv ices  for  emergenc y  condit ions  i s  des irable  for  Cal i fornia .  
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 5.	 	St andi ng 	Telestroke 	Adv i sor y 	Committee

 A  s t and i ng  Te les t roke  Adv i s or y  Com m ittee  w i l l  b e  e s t abl i shed 

at  CDPH to  prov ide  ongoi ng  a ss i s t ance  to  LE M SAs a s  the y 

i ncorp orate  te lemed ic i ne  i nto  the i r  ac ute  s t roke  system s  of 

care .  The  Teles t roke  Adv i s or y  Com m ittee  w i l l  i nterac t  and 

col l ab orate  w i th  other  te lemed ic i ne  com m ittees  e s t abl i shed  by 

the  Governor, the  L e g i s l a tu re , and  nonprof i t  org an iz at ion s .
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A  S t a t e w i d e  P l a n  f o r  C a l i f o r n i a

Goal:

Increase the percentage of people who recognize the signs and 

symptoms of stroke and enter the stroke system of care by         

calling 911.

Because stroke is 
the third leading 
cause of death in 
California and 
a leading cause 
of long-term 
disability.

Community  Stroke  Educat ion

s t r o k e 



��



��

Community Stroke Education
	 The ab i l i ty  to  reco g n iz e  the  s ig n s  and  symptom s  of  s t roke  i s 

v i t a l  to  rece iv i ng  t i mely  t reatment , wh ich  i ncrea s es  the  chance 

of  ach ie v i ng  a  f u nc t iona l ly  i nde p endent  outcome.  In format ion 

on  the  reco g n i t ion  of  ac ute  s t roke  and  appropr iate  re sp on s e 

are  the  ke y  messa ges  for  a  publ i c  educat ion  campaig n .  

Com mu n ity  educat ion  shou ld  fo c u s  on  the  fo l low i ng  c r i t i ca l 

messa ges  for  s t roke :

•  S ig n s  and  symptom s  of  s t roke  (e .g . ,  “Give  Me 5 ,” FAS T, 

“ Sudden s” ) .

•  Ti me -s en s i t ive  w i ndow for  emergenc y  med ica l  s e r v ices 

( E M S)  resp on s e  ( i . e . ,  i n  the  e vent  of  a  s t roke, ca l l  911 

i m med iate ly,  s i nce  “t i me  i s  bra i n” ) .  Un fortu nate ly,  the 

publ i c  ca l l s  911  on ly  ab out  ha l f  o f  the  t i me  when  there 

i s  a  su sp ec ted  s t roke. People  who  s e l f - t ran sp ort  m i ss 

the  opp ortu n i ty  to  b e  t r i a ged  q u ick ly  and  d i rec t ly  to 

the  hospi t a l  that  can  de l iver  the  most  appropr iate  care , 

i nc lud i ng  t i me -s en s i t ive  t reatment  for  e l i g ib le  pat ients .

 The  med ica l  s t a ff  need s  the  f am i ly ’s  i nvolvement  i n  cho os i ng 

among  the  ava i l able  t reatment  opt ion s . Th i s  i s  e sp ec ia l ly 

i mp ort ant  i f  the  pat ient  i s  u nable  to  com mu n icate .

 The  publ ic  shou ld  b e  educated  ab out  the  i mp ort ance  of  f am i ly 

memb ers  accompanyi ng  the  s t roke  pat ient  to  the  hospi t a l . 

 E ducat iona l  mater ia l s  and  campaig n s  shou ld  b e  c u l tu ra l ly 

s en s i t ive ,  l ang ua ge - appropr iate ,  and  pres ented  at  the  l i te rac y 

l e ve l  o f  the  i ntended  aud ience .  Mater ia l s  shou ld  part i c u larly 

t arge t  h igh-r i sk  rac ia l/e th n ic  g roups  ( i . e . ,  Hi span ics ,  Af r ican 

American s , and  Nat ive  American s)  and  women.  In  add i t ion , 

publ i c  educat ion  shou ld  b e  pres ented  i n  a  var ie ty  of  venues 

and  shou ld  b e  com mu n icated  u s i ng  mu lt ip le  form s  of  med ia .  

 Procedure s
 1 .   Community  B enef i t  Req uirements

 Nonprof i t  hospi t a l s  shou ld  b e  encou ra ged  to  sat i s f y  the i r 

com mu n ity  b enef i t  req u i rements  by  educat i ng  p eople  ab out 

the  s ig n s  and  symptom s  of  ac ute  s t roke  and  the  need  to  ca l l 

911  i m med iate ly.
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 2 .   Publ ic  Educat ion  C amp aign s

 L o ca l  E M S a genc ies  ( LE M SAs)  may  req u i re  des ig nated 

s t roke -rece iv i ng  hospi t a l s  to  conduc t  publ i c  educat ion  ab out 

the  s ig n s  and  symptom s  of  s t roke  and  the  need  to  ca l l  911 .  

 LE M SAs shou ld  a l s o  encou ra ge  E M S prov iders  and  hospi t a l s 

to  educate  the  publ i c  ab out  the  s ig n s  and  symptom s  of  s t roke 

and  the  need  to  ca l l  911 . When p oss ib le ,  E M S prov iders  and 

hospi t a l s  shou ld  con s ider  c reat i ng  educat iona l  par tnersh ips .

 In  conduc t i ng  publ i c  educat ion  campaig n s , LE M SAs may  s eek 

partnersh ips  w i th  other  pr ivate  and  publ ic  org an iz at ion s  that 

are  a l s o  com m itted  to  the  pre vent ion  and  opt i mu m treatment 

of  s t roke.



��

A  S t a t e w i d e  P l a n  f o r  C a l i f o r n i a

Goal:

Remove barriers to the establishment and operation of an          

optimal system of acute stroke care for adults in California.

Because stroke is 
the third leading 
cause of death in 
California and 
a leading cause 
of long-term 
disability.

Pol ic y  Recommendat ion s

s t r o k e 
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Policy Recommendations
     P O LI CY 

     RECO MME N DATI O NS  1 .    The  E M S Author i ty  shou ld  e s t abl i sh  g u ide l i nes  to 

encou ra ge  a l l  LE M SAs to  de ve lop  a  sys tem of  care  for  s t roke 

s o  that  opt i mal  care  w i l l  b e  access ib le  to  a l l  C a l i forn ian s , 

re g ard less  of  p lace  of  re s idence.   Th i s  w i l l  a s su re  a 

u n i form ly  h igh  s t andard  of  s t roke  care  across  the  St ate .   The 

Recom mendat ion s  de ve lop ed  by  the  Stroke  Work  Group, 

C a l i forn ia’s  reco g n iz ed  exp ert  pane l  on  s t roke  care , i s  an 

i mp ort ant  re s ou rce  do c u ment  for  LE M SAs when  de ve lopi ng 

the i r  s t roke  system s  of  care .  Al though  the  Recom mendat ion s 

e s t abl i sh  the  m i n i mu m st andard s  for  exce l l ence  i n  ac ute 

s t roke  care , LE M SAs’ approaches  to  i mplement i ng  thes e 

Recom mendat ion s  may  var y.  The  Recom mendat ion s  a l s o 

a l low f l ex ib i l i ty  a t  the  lo ca l  l e ve l ,  ba s ed  on  lo ca l  need s  and 

res ou rces .

 2 .    LE M SAs w ith  e s t abl i shed  s t roke  system s  of  care  shou ld 

convene  an  O vers ight  Com m ittee  to  prov ide  med ica l  overs ight 

and  g u idance  to  the  lo ca l  emergenc y  med ica l  s e r v ices  ( E M S) 

and  des ig nated  hospi t a l s .   The  overs ight  com m ittee  may 

b e  i ncorp orated  i n  a  s t and i ng  com m ittee  (e .g . ,  Q ua l i ty 

Improvement  Com m ittee) .   The  overs ight  com m ittee  shou ld :

a .  Inc lude  appropr iate  re pres ent at ion  f rom ke y 

s t akeholders ,  i nc lud i ng  hospi t a l s ,  ED phys ic i an s , 

ne u rolo g i s t s ,  and  E M S .

b. Assu re  that  a s  many  hospi t a l s  a s  p oss ib le  i n  a  re g ion 

are  capable  o f  prov id i ng  the  opt i mu m st andard  of  care 

for  s t roke  pat ients ,  e i ther  i nde p endent ly  or  th rough 

a  par tnersh ip  w i th  another  hospi t a l .  In  de ve lopi ng 

hospi t a l  par tnersh ips , the  com m ittee  w i l l  con s ider  the 

appl i cab i l i ty  of  te lemed ic i ne  i n  prov id i ng  ne u rolo g ica l 

exp ert i s e  where  l ack i ng  on-s i te .  CDPH ’s  Te les t roke 

Work  Group  w i l l  s e r ve  a s  a  re s ou rce  for  the  O vers ight 

Com m ittee .

c .  Fac i l i t a te  w r i t ten  a g reements  b e tween  hospi t a l s  to 

formal iz e  par tnersh ips .

d . Re v ie w and  ana lyz e  q ua l i ty  i mprovement  re p ort s  on  the 

pre -hospi t a l  and  hospi t a l  comp onents  of  s t roke  system 
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of  care  subm itted  by  the  LE M SA .  Resu l t s  w i l l  b e  u s ed 

to  re v i s e  and  i mprove  the  system.

 3.   An nual ly,  CHPSD shou ld  i s sue  a  re p ort  des cr ib i ng  the 

s t roke  system s  of  care  i n  each  C a l i forn ia  cou nty.

 As  LE M SAs de ve lop  s t roke  system s  of  care , add i t iona l 

cha l l enges , i nc lud i ng  thos e  ident i f i ed  i n  the  i ntro duc t ion 

to  th i s  do c u ment ,  w i l l  pres ent  opp ortu n i t ie s  for  p ol i c y 

s o lut ion s .
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WO RK GRO UP 
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Appendices
A

SAMPLE VALIDATED STRO KE SCREE NI N G TO O LS 
FO R E M S RESP O N D ERS

LOS AN GELES PRE -H OSPITAL STRO KE SCREE N ( L APSS)

     Screening Criteria
          Yes    No

1. Age  over  45  years        ___    ___

2 . No pr ior  h i s tor y  of  s e izu re  d i s order     ___    ___

3 . Ne w on s e t  of  ne u rolo g ic  symptom s  i n  l a s t  24  hou rs   ___    ___

4 . Pat ient  wa s  ambu lator y  at  ba s e l i ne  ( pr ior  to  e vent)   ___    ___

5 . Blo o d  g lucos e  b e tween  60  and  400      ___    ___

Exam: L o ok for  obvio us  asymmetry

       Normal  Right    L ef t

Fac ia l  smi le/grimace     __   __  Dro op   __  Dro op

Grip:       __   __Weak  g r ip   __  Weak  g r ip

         __  No g r ip   __  No g r ip

Arm weakness      __   __  Dri f t s  dow n  __  Dri f t s  dow n

         __  Fa l l s  rap id ly  __  Fa l l s  rap id ly

          Yes     No

6. Ba s ed  on  exam, pat ient  ha s  on ly  u n i l atera l  weakness   ___    ___  

If  Yes  (or  unknown)  to  a l l  i tem s  ab ove  L APSS screening  cr i ter ia  met :

 
If  L APSS cr i te r i a  for  s t roke  are  me t , ca l l  rece iv i ng  hospi t a l  w i th  “co de  s t roke.” If  not ,  then  re tu rn 
to  the  appropr iate  t reatment  proto col .  ( Note :  the  pat ient  may  s t i l l  b e  exp er ienc i ng  a  s t roke  e ven  i f 
L APSS cr i te r i a  a re  not  me t . )

Reference

Kidwel l  CS , St arkman S , E ckste i n  M, Weem s  K , Saver  JL . “ Ident i f y i ng  s t roke  i n  the  f i e ld . Prosp ec t ive 
va l idat ion  of  the  L os  Ange les  pre -hospi t a l  s t roke  s c reen  ( L APSS) .” Stroke  2000  Jan ;31(1) :71–6



��

A
SAMPLE VALIDATED STRO KE SCREE NI N G TO O LS 

FO R E M S RESP O N D ERS 
(Cont inued)

       

CI N CI NNATI PRE -H OSPITAL STRO KE SCALE

Facial  D ro o p:
  Normal :    B oth  s ides  of  f ace  move  eq ua l ly
  Abnormal :             One  s ide  of  the  f ace  do es  not  move  at  a l l

Arm D rif t :
    Normal :    B oth  arm s  move  eq ua l ly  or  not  at  a l l
    Abnormal :      One  arm d r i f t s  compared  to  the  other

Sp eech:
   Normal :     Pat ient  u s es  correc t  word s  w i th  no  s lu rr i ng
  Abnormal :      S lu rred  or  i nappropr iate  word s  or  mute

Reference s 

Kothar i  RU, Panc iol i  A , L iu  T, Brott  T, Bro der ick  J.  “Ci nc i n nat i  Prehospi t a l  Stroke  S ca le :  re pro duc ib i l i ty 

and  va l id i ty.” An n Emerg  Med 1999  Apr ;33(4) :373–8. 



��

Appendices

Pre - Hos p i ta l  D ata  E le me nt s

Item	
numb er	 Dat a 	E lement Variable 	Name

1 Inc ident  or  on s e t  Date/Ti me NE M SIS E05_01

2 PSAP ca l l  Date/Ti me CE M SIS E05_02

3 Un it  not i f i ed  by  d i spatch  Date/Ti me CE M SIS E05_04 

4 Un it  a rr ived  at  pat ient  Date/Ti me CE M SIS E05_07

5 Un it  l e f t  s cene  Date/Ti me CE M SIS E05_09 

6 Pat ient  arr ived  at  dest i nat ion  Date/Ti me CE M SIS E05_10 

7 Stroke  s ca le NE M SIS E14_24 

8 Th romb oly t ic  s c reen NE M SIS E14_25

9 Dest i nat ion/tran sferred  to , name CE M SIS E20_01 

10 Rea s on  for  cho os i ng  dest i nat ion CE M SIS E20_16

11 Prov ider ’s  pr i mar y  i mpress ion CE M SIS E09_15 

12 Prov ider ’s  s econdar y  i mpress ion CE M SIS E09_16

B
PRE -H OSPITAL AN D H OSPITAL DATA ELE ME NTS

Item	
Numb er

Req ui red 	Dat a 	E lement

Demo g raphics

1 Age

2 Gender

3 Bi r th  date

Arriva l 	and 	Admi ss ion 	 Informat ion

4 Date  and  t i me  of  a rr iva l  a t  hospi t a l

5 Hospi t a l  ad m i ss ion  date

6 Ad m itted  for  s o le  pu rp os e  of  e lec t ive  carot id  endarterec tomy

7 Poi nt  of  or ig i n  for  ad m i ss ion  or  v i s i t

Medical 	Hi stor y

8 Do c u mented  pa st  med ica l  h i s tor y  of  smoki ng

Medicat ion s 	Prior 	 to 	Admi ss ion

9 Wa s  pat ient  on  choles terol - reduc i ng  or  choles terol - control l i ng  med icat ion  pr io r  to  th i s 
hospi t a l i z at ion?

Symp tom	Ti me	L i ne

10 Date/Ti me  pat ient  l a s t  know n to  b e  we l l

Hos p i ta l  D ata  E le me nt s— Req uired

Cont inued . . .



� 0

IV	Thromb olyt ic 	Therapy

11 IV tPA i n i t i a ted  at  th i s  hospi t a l

12 Date/Ti me  IV tPA i n i t i a ted

In-Ho spit a l 	Treatment 	and 	Compl icat ion s

13 Is  there  any  e v idence  that  the  pat ient ’s  care  wa s  res t r i c ted  to  C M O any t i me  pr ior  to  the 
end  of  hospi t a l  day  2?

14 Wa s  ant i th romb ot ic  therapy  ad m i n i s tered  by  the  end  of  hospi t a l  day  2?

D ysphag ia 	S creeni ng

15 Wa s  pat ient  NP O ( t ak i ng  noth i ng  by  mouth)  th roughout  ent i re  hospi t a l  s t ay?

16 D yspha g ia  s c reen i ng  pr ior  to  any  ora l  i nt ake  i nc lud i ng  fo o d , f lu id s , or  med icat ion s

DV T	Pro phylax i s

17 Wa s  pat ient  ambu lator y  at  the  end  of  hospi t a l  day  2?

18 Wa s  DV T prophylax i s  i n i t i a ted  by  the  end  of  hospi t a l  day  2?

Mea surements

19 LDL

D i scharge 	 Informat ion

20 Date  of  d i s charge  f rom hospi t a l

21 In-hospi t a l  death

22 Di s charge  dest i nat ion

D i scharge 	D iag no si s

23 ICD -9- C M Pri nc ipa l  d i s charge  d ia g nos i s  co de

Di s charge  Treatments

24 Wa s  ant i th romb ot ic  med icat ion  pres cr ib ed  at  d i s charge ?

25 Wa s  atr i a l  f ibr i l l a t ion/f lutter  or  paroxysmal  a t r i a l  f ibr i l l a t ion  ( PAF )  do c u mented  du r i ng 
th i s  e p i s o de  of  care ?

26 If  med ica l  h i s tor y  of  a t r i a l  f ibr i l l a t ion/f lutter  or  PAF, or  i f  pat ient  exp er ienced  atr i a l 
f ibr i l l a t ion/f lutter  or  PAF du r i ng  th i s  e p i s o de  of  care , wa s  pat ient  pres cr ib ed  ant icoa g u la -
t ion  med icat ion  up on  d i s charge ?

27 Do c u ment at ion  that  choles terol - reduc i ng  or  choles terol - control l i ng  med icat ion  wa s  pre -
s cr ib ed  at  d i s charge .

28 If  h i s tor y  of  smoki ng , wa s  adu l t  pat ient  or  care g iver  g iven  smoki ng  cessat ion  adv ice  or 
cou n s e l i ng  du r i ng  hospi t a l  s t ay?

Stroke 	Educat ion

Wa s there  do c u ment at ion  that  the  pat ient  and/or  care g iver  rece ived  educat ion  and/or  re -
s ou rce  mater ia l s  re g ard i ng  the  fo l low i ng :

29 Pers ona l  mo d i f i able  r i sk  f ac tors  for  s t roke

30 Stroke  warn i ng  s ig n s  and  symptom s

31 How to  ac t ivate  E M S for  s t roke

32 Need  to  fo l low up  a f te r  d i s charge

33 Thei r  pres cr ib ed  med icat ion s

Stroke 	Rehabi l i t at ion

34 Pat ient  wa s  a ss ess ed  for  or  rece ived  rehabi l i t at ion  s er v ices

B
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Hos p i ta l  D ata  E le me nt s— Enco uraged

B
PRE -H OSPITAL AN D H OSPITAL DATA ELE ME NTS

Item	
Numb er

Enco uraged 	Dat a 	E lement

Bra i n  Ima g i ng

1 Date/Ti me  i n i t i a l  bra i n  i ma g i ng  comple ted

IV Th romb oly t ic  Therapy

Do c u mented  rea s on s  i n  med ica l  record  for  not  ad m i n i s ter i ng  IV tPA at  th i s  hospi t a l

2 Contra i nd icat ion s

3 Warn i ng s

4 Hospi t a l - re lated  or  other  f ac tors

In-Ho spit a l 	Treatment 	and 	Compl icat ion s

5 Compl icat ion s  of  th romb oly t ic  therapy

Di s charge  Treatments

6 Do c u ment at ion  that  ant i hy p erten s ive  med icat ion  wa s  pres cr ib ed  at  d i s charge

7 Diab e t ic  t reatment

O ther  L i fe s tyle  Inter vent ion s

8 Reduc i ng  we ight  and/or  i ncrea s i ng  ac t iv i ty  recom mendat ion s
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D O MAI NS KEY MEASURE ME NT AREAS

Urgent  C are 
Assessment

•  Stroke  team
•  Written  care 

proto col s

•  In i t i a l  Phys ica l 
Ass essment  & 
Ne u rolo g ica l 
e va luat ion
o  Is chem ic  vs . 

hemorrha g ic               
s t roke

o  Vit a l  s ig n s

•  Dia g nost ic s
o  Blo o d  cou nts , 

coa g u lat ion , 
chem i str y

o  EKG
o C hest  X-ray
o  Va s c u lar  i ma g i ng
o  Bra i n  i ma g i ng
    

Ac ute  C are 
Ho spital iz at ion/
Treatment

•  Ai r way/
vent i l a tor y 
supp ort

•  Ant icoa g u lat ion
•  Rehab  re ferra l

•  Ant i -plate le t 
therapy

•  Ant i - th romb ot ic 
therapy

•  Avoidance  of  n i fed ip i ne 
•  DV T prophylax i s

Risk  Fac tor 
Mo dif icat ion

•  Smoki ng 
•  O b es i ty
•  Alcohol  i nt ake

•  Heart  d i s ea s e
•  S edent ar y 

l i fe s tyle/phys ica l 
ac t iv i ty

•  Die t

S econdary 
Prevent ion

•  Hy p erten s ion
•  Med icat ion s
•  C arot id  ar ter y 

d i s ea s e

•  Smoki ng 
cessat ion

•  Diab e tes

•  High  choles terol
•  Hi stor y  of  TIA

Educat ion •  C au s es  of  s t roke
•  Ad herence  to 

med icat ion  u s e
•  Res ou rces  for 

s o c ia l  supp ort  or 
s e r v ices

•  Ri sk  f ac tor 
mo d i f i cat ion/

     hea l thy  l i fe s tyle

•  Treatment  of  s t roke
•  Di s charge  pre parat ion

Rehabi l i tat ion •  In stru ment a l 
ac t iv i t i e s  o f  da i ly 
l iv i ng

•  Mu lt id i s c ip l i nar y 
e va luat ion s

•  Sp eech  therapy
o  D yspha g ia
o  Sp eech
o  Apha s ia 

•  Ac t iv i t i e s  o f 
da i ly  l iv i ng

•  Phys ica l 
Therapy  ( PT )

•  Vo cat iona l 
Therapy

•  S en s or y 
d i s tu rbances

•  B owel/bladder  control
•  Occ upat iona l  Therapy 

(OT )
•  Psycholo g ica l 

e va luat ion

A P P E N D I X 	 C 	 ( C o n t i n u e d ) :	

T H E 	 J O I N T 	 C O M M I S S I O N ’ S 	 S TA N D A R D I Z E D 	 S T R O K E	 M E A S U R E 	 S E T

C
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Primary  Stroke  Centers

Stroke -1

Dee p  Vei n  Th romb os i s  ( DV T ) Prophylax i s

Stroke -2

Di s charged  on  Ant i th romb ot ic  Therapy

Stroke -3

Pat ients  w i th  Atr ia l  Fibr i l l a t ion  Rece iv i ng  Ant icoa g u lat ion  Therapy

Stroke -4

Th romb oly t ic  Therapy  Ad m i n i s tered

Stroke -5

Anti th romb ot ic  Therapy  By  End  of  Hospi t a l  Day  Two

Stroke -6

Di s charged  on  C holesterol -Reduc i ng  Med icat ion

Stroke -7

D yspha g ia  S creen i ng

Stroke -8

Stroke  E ducat ion

Stroke -9

Smoki ng  Cessat ion  /  Adv ice  /  Cou n s e l i ng

Stroke -10

Ass ess ed  for  Rehabi l i t at ion

Note :  Effec t ive  Januar y  1 , 2008 , a l l  ten  mea su res  are  req u i red  for  cer t i f i cat ion .

C
THE J O I NT CO MMISSI O N ’ S STAN DARD IZED STRO KE 

MEASURE SET
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Summary :

Ever y  E M S pat ient  req uest i ng  E M S s er v ices  w i th  a  med ica l  pres ent at ion  of  an  Ac ute  Stroke  w i l l 

b e  s c reened  to  rap id ly  ident i f y  an  ac ute  s t roke  and  w i l l  b e  rap id ly  t r i a ged  and  t ran sp orted  to  the 

appropr iate  dest i nat ion  for  an  opt i mal  pat ient  outcome.

Purp o se :

The pu rp os e  of  th i s  p ol i c y  i s  to :

•   R apid ly  ident i f y  pat ients  pres ent i ng  w i th  symptom s  of  an  ac ute  s t roke.

•   Mi n i m iz e  the  t i me  f rom on s e t  of  s t roke  symptom s  to  the  arr iva l  o f  the  pat ient  at  a  care  s i te 

where  sp ec ia l i z ed  care  can  b e  prov ided .

•   Q u ickly  de term i ne  the  b est  dest i nat ion  for  each  s t roke  pat ient  ( ba s ed  on  the  on s e t  of  the 

pat ient ’s  symptom s  and  the  d i s t ance  f rom a  s t roke  center) .

•   Prov ide  q ua l i ty  E M S s er v ice  and  pat ient  care  to  the  cou nty ’s  c i t i z en s .

•   Prov ide  a  mean s  for  cont i nuou s  e va luat ion  to  a ssu re  th i s  p lan’s  compl iance .

Def init ion  of  Stroke -Receiv ing  Centers :

Stroke -receiv ing  centers  are  fac i l i t ies  that  have  b een  designated  by  the  lo cal  emergenc y  medical 

serv ices  agenc y  ( LE M SA) as  ap pro priate  care  centers  for  p at ients  with  susp ec ted  stroke . Stroke -

receiv ing  centers  may  have  di fferent  cap ac it ies :

•  Comprehen sive  Stroke  Centers  ( a s  de f i ned  by  the  mu lt i - org an iz at iona l  BAC )—Thes e  f ac i l i t i e s 

a re  eq u ipp ed  w i th  d ia g nost ic  and  t reatment  f ac i l i t i e s  for  s t roke  that  are  not  fou nd  i n  other 

hospi t a l s .  The y  are  able  to  de l iver  t i me -s en s i t ive  t reatment  w i th i n  an  ex tended  therap e ut ic  t i me 

w i ndow. The y  a l s o  have  advanced  ne u rolo g ica l  and  i nter vent iona l  ne u rorad iolo g y  capabi l i t i e s .  

Referra l s  a re  made  for  thos e  pat ients  who  req u i re  the  exp ert i s e  of  sp ec ia l i s t s  and  the  pro cedu res 

the y  p er form.

•  Primary  Stroke  Center  (a s  de f i ned  by  The  Jo i nt  Com m i ss ion)—Thes e  f ac i l i t i e s  have  b een 

reco g n iz ed  a s  hospi t a l s  that  mee t  the  m i n i mu m des i rable  l e ve l  o f  care  for  s t roke  pat ients  i n  the 

ED and  i n  i npat ient  care .

•  Satel l i te  Stroke  Centers  ( a s  de f i ned  by  the  mu lt i - org an iz at iona l  BAC )—Thes e  f ac i l i t i e s  a re 

able  to  prov ide  the  m i n i mu m des i rable  l e ve l  o f  care  for  s t roke  pat ients  i n  the  ED, part i c u larly 

D
E M S STRO KE PL AN TE MPL ATE

( North  C arol ina  Mo del )



��

when pa i red  w i th  another  hospi t a l .   The y  may  not  b e  able  to  prov ide  the  m i n i mu m des i rable 

l e ve l  o f  care  for  ad m itted  pat ients .  Thes e  f ac i l i t i e s  shou ld  b e  re g arded  a s  s t roke  partners  or 

“sp okes” and  shou ld  b e  a l ig ned  by  formal  a g reement  w i th  a  hospi t a l  that  can  prov ide  the  m i ss i ng 

s er v ice .   The  most  com mon “m i ss i ng  s er v ice” i s  ne u rolo g ica l  exp ert i s e  i n  the  ED and  i npat ient 

Stroke  Un it  care  for  pat ients  t reated  w i th  recana l iz at ion  therapies .   In  thes e  hospi t a l s ,  the 

necessar y  ED ne u rolo g ica l  exp ert i s e  may  b e  prov ided  th rough  te lemed ic i ne .

Pro cedure :

The  success  of  an  E M S Stroke  Plan  i s  b ased  on  the  complet ion  of  the  fol lowing :

•   E arly  reco g n i t ion  of  s t roke  symptom s  and  ac t ivat ion  of  the  E M S System.

•   R apid  ident i f i cat ion  of  an  ac ute  s t roke  pat ient  th rough  the  u s e  of  a  va l idated  s t roke  s c reen .

•   Do c u ment at ion  of  the  on s e t  of  s t roke  symptom s .

•   Comple t ion  of  a  re p er f u s ion  checkl i s t  to  de term i ne  p otent ia l  e l i g ib i l i ty  for  th romb oly t ic 

therapy.

•   Prov id i ng  q ua l i ty  E M S care  to  each  ac ute  s t roke  pat ient .

•   Ba s ed  on  the  e l aps ed  t i me  f rom the  on s e t  of  symptom s  and  th romb oly t ic  e l i g ib i l i ty,  de term i ne 

the  most  appropr iate  dest i nat ion  for  the  ac ute  s t roke  pat ient .

•   E arly  ac t ivat ion/not i f i cat ion  of  the  rece iv i ng  s t roke  center.

•   E arly  ac t ivat ion  of  a l te rnat ive  prearranged  t ran sp ort  (e .g .  a i r  t ran sp ort )  i f  the  E M S System i s 

u nable  to  t ran sp ort  the  s t roke  pat ient  to  the  appropr iate  dest i nat ion  w i th i n  the  t reatment  t i me 

w i ndow.

•   Ongoi ng  e va luat ion  to  a ssu re  the  Stroke  Plan  i s  i mplemented  and  mai nt a i ned  w i th i n  the  E M S 

System.

The fol lowing  t ime p arameters  sho uld  b e  ap pl ied  to  determine  the  ap pro priate  dest inat ion  for 

each  Ac ute  Stroke  Pat ient :

( Item s  that  are  bu l le ted  and  i n  i t a l i c  font  are  the  E M S System-sp ec i f i c  i n format ion  that  shou ld 

b e  i nc luded  when  de ve lopi ng  the  E M S Stroke  Plan .  Under  thes e  i tem s , l i s t  the  names  of  the 

Comprehen s ive  Stroke  Centers ,  Pr i mar y  Stroke  Centers ,  or  Sate l l i te  Stroke  Centers  that  w i l l  b e 

u s ed . )

D
E M S STRO KE PL AN TE MPL ATE 

(Cont inued)



��

Appendices

1 . Ac ute  s t roke  pat ients  who  can  b e  t ran sp orted  d i rec t ly  to  a  des ig nated  s t roke -rece iv i ng  center 

w i th  the  capabi l i t i e s  eq u iva lent  to  a  Pr i mar y  Stroke  Center  i n  l e ss  than  2*  hou rs  f rom the  on s e t  of 

s t roke  symptom s  shou ld  b e  t ran sp orted  d i rec t ly  to  a  such  a  f ac i l i ty.

•   D e s c r ib e  h ow  th i s  op e ra t i ona l l y  w i l l  o c cur  and  l i s t  t h e  d e s i g na t ed  s t ro k e - re c e i v ing  c e n t e r s  t h a t 

w i l l  b e  u s ed .   No t e  t h e  imp or tanc e  o f  ea r ly  no t i f i c a t i on  t o  t h e  c e n t e r.

2 . If  Item 1  ab ove  i s  not  p oss ib le ,  but  the  ac ute  s t roke  pat ient  can  b e  t ran sp orted  to  a  des ig nated 

s t roke -rece iv i ng  center  w i th  capabi l i t i e s  eq u iva lent  to  a  Sate l l i te  Stroke  Center  i n  l e ss  than  2* 

hou rs  f rom the  on s e t  of  s t roke  symptom s , the  s t roke  pat ient  shou ld  b e  t ran sp orted  to  such  a 

f ac i l i ty.

•   L i s t  t h e  s t ro k e - re c e i v ing  c e n t e r s  t h a t  w i l l  b e  u s ed  and  any  c r i t e r i a  t o  d e t e r mine  t h e  d e s t ina t i on . 

No t e  t h e  imp or tanc e  o f  ea r ly  no t i f i c a s t i on  t o  t h e  c e n t e r. 

3 . If  the  ac ute  s t roke  pat ient ’s  on s e t  of  symptom s  i s  b e yond  the  t i me  req u i red  for  Item s  1  or  2 , but 

the  pat ient  cou ld  b e  de l ivered  to  a  s t roke -rece iv i ng  center  w i th  the  capabi l i t i e s  o f  a  Comprehen s ive 

Stroke  Center  w i th i n  5*  hou rs  of  symptom on s e t ,  t ran sp ort  the  pat ient  to  such  a  center.

•   L i s t  c e n t e r s  t o  b e  u s ed  in  t h i s  c i r cum s tanc e .  No t e  t h e  imp or tanc e  o f  ea r ly  no t i f i c a t i on  t o  t h e 

c e n t e r. 

•  I f  t h e  EM S Sys t e m  i s  unab l e  t o  l eave  t h e i r  s e r v i c e  a rea  and  t h e  neare s t  s t ro k e - re c e i v ing  h osp i ta l 

w i t h  Comp re h e n s i v e  S t ro k e  Ce nt e r  cap ab i l i t i e s  l i e s  ou t s id e  t h e  s e r v i c e  a rea ,  EM S sh ou ld 

t ran sp or t  t h e  p a t i e n t  t o  t h e  neare s t  h osp i ta l .   With  ear ly  no t i f i c a t i on ,  t h e  neare s t  h osp i ta l  w i l l 

a c t i va t e  p re - a r rang ed  ap p rop r ia t e  a l t e r na t i v e  t ran sp or t  (a i r  may  b e  c on s ide red)  t o  d e l i v e r  t h e 

p a t i e n t  t o  t h e  Comp re h e n s i v e  S t ro k e  Ce nt e r  w i t h in  t h e  5 - h our  t ime  w indow.

•   I f  t h e re  i s  no  s t ro k e - re c e i v ing  c e n t e r  w i t h  cap ab i l i t i e s  equ iva l e n t  t o  a  Comp re h e n s i v e  S t ro k e 

Ce nt e r  in  t h e  s y s t e m ,  EM S w i l l  d i re c t l y  t ran sp or t  t h e  p a t i e n t  t o  t h e  c l o s e s t  s t ro k e - re c e i v ing 

c e n t e r.  L i s t  c e n t e r s  t o  b e  u s ed  in  t h i s  c i r cum s tanc e .  No t e  t h e  imp or tanc e  o f  ea r ly  no t i f i c a t i on  t o 

t h e  c e n t e r. 

 

*  Th e s e  t ime s  may  ch ang e  a s  ne w  re commednat i on s  e me rg e  f rom de ve l op ing  re s earch .

Cont inued . . .
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4 . If  the  Ac ute  Stroke  Pat ient ’s  on s e t  of  symptom s  i s  b e yond  the  t i me  req u i red  for  Item s  1 , 2 , or 

3 , or  i f  the  t i me  of  on s e t  of  symptom s  i s  u n know n, the  pat ient  shou ld  b e  de l ivered  to  a  s t roke -

rece iv i ng  center.

•   L i s t  c e n t e r s  t o  b e  u s ed  in  t h i s  c i r cum s tanc e . 

•   I f  EM S re sp onde rs  a re  unab l e  t o  l eave  t h e i r  s e r v i c e  a rea ,  t h e  p a t i e n t  w i l l  b e  t ran sp or t ed  t o 

t h e  neare s t  h osp i ta l .   Th e  neare s t  h osp i ta l  w i l l  a c t i va t e  p re - a r rang ed  a l t e r na t i v e  t ran sp or t  t o 

d e l i v e r  t h e  p a t i e n t  t o  a  s t ro k e - re c e i v ing  c e n t e r  a s  qu i ck ly  a s  p os s ib l e .
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