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Preferences for Cardiopulmonary Resuscitation" 
Physician-Patient Agreement and Hospital Resource Use 
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OBJECTIVE:  To describe the association between hospital 
resource utilization and physicians' knowledge of patient 
preferences for cardiopulmonary resuscitation (CPR) among 
seriously ill hospitalized adult patients. 

DESIGN: Prospective cohort study. 

SETTING:  Five U.S. academic medical centers, 1989-- 1991. 

PATIENTS:  A sample of 2,636 patients with self- or surrogate 
interviews and matching physician interviews describing pa- 
tient preferences for CPR, from a cohort  of 4,301 patients 
with life-threatening illnesses enrolled in the Study to Under- 
stand Prognoses and Preferences for Outcomes and Risks of 
Treatments (SUPPORT). 

M E A S U R E S :  Patient, surrogate, and physician reports of 
preferences for resuscitation, and resource use derived from 
the Therapeutic Intensity Scoring System and hospital length 
of stay, converted into 1990 dollars. 
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R E S U L T S :  Nearly one-third of the patients preferred to forgo 
resuscitation. Of the 2,636 paired physician--patient an- 
swers, nearly one-third did not agree about preferences for 
resuscitation. The physicians' views of the patients'  prefer- 
ences and those preferences themselves were both associated 
with resource use. Standardized adjusted hospital resource 
consumption, expressed as average cost in dollars during the 
enrollment hospitAliT-ation, was lowest when the physician 
agreed with the patient preference for a do-not-resuscitate 
order ($20,527), and highest when the patient did not have 
a preference and the physician believed the patient wanted 
resuscitation in the case ofa  cardiopulmonary arrest ($34,829). 
Hospital resource use was intermediate when pa t ien t -phy-  
sician pairs evidenced either lack of agreement or commu- 
nication, or awareness of options about resuscitation. 

CONCLUSIONS:  Both  physician and patient preferences for 
CPR influence total hospital resource consumption. Physi- 
cian misunderstanding of patient preferences to forgo CPR 
was associated with increased use of hospital resources, and 
could have led to a course of care at odds with patients '  ex- 
pressed preferences in the event of cardiac arrest. Increasing 
physicians' knowledge of patient preferences, and increasing 
communication to help patients understand that options for 
medical care that include forgoing resuscitation efforts, might 
reduce hospital expenditures for the seriously ill. 

K E Y  WORDS:  decision making; physician--patlent relations; 
resuscitation orders; patient preferences; resource utiliza- 
tion. 
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D ecis ions abou t  u s ing  ca rd iopu lmona ry  resusc i ta -  

t ion (CPR) shou ld  reflect the preferences  of in- 

formed pat ients ,  and  ideally as the resul t  of " sha red  de- 

cision mak ing"  ~-3 be tween  pa t ien t  a n d  physic ian .  In 

this collaborative format,  the phys ic ian  is respons ib le  

for in forming  the pa t i en t  about  his  or her  medica l  con- 

dit ion, t r ea tmen t  opt ions ,  inc lud ing  the  choice  of no 

t reatment ,  and  likely ou tcomes ,  as well as a r ecommen-  

dat ion for a specific plan of care for the  pa t ien t .  The  

patient,  in turn ,  in forms  the  phys ic ian  abou t  h is  or he r  
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CPR preferences. The medical  decis ions  tha t  result  from 
this dialogue should  yield care cons i s t en t  with the pref- 
erences of the pat ient .  While th is  model of decis ion mak- 
ing has  been  widely endorsed,  phys ic ians  often pos tpone  

d iscuss ions  abou t  CPR un t i l  it is too late for the pa t i en t  
to part icipate in the decis ion m a k i n g  process. 4 6 For 

this and  other  reasons,  phys ic ians  often do not  under -  

s tand pa t ient  preferences for t rea tment .  7-~ 
Previous s tudies  have used responses by fairly healthy 

respondents  to hypothet ical  scenar ios  to assess  physi-  
cian u n d e r s t a n d i n g  of pa t i en t  preferences. ~ ~ However, 

little work has  been  done to examine  the impact  of pa- 
t ient preferences and  those of the phys ic ian  on actual  
care given to the very sick. We examined  phys ic ians '  

knowledge of pa t i en t  preferences for CPR in  a popu la t ion  
of severely ill hospi tal ized adul t s  enrolled in  the descrip- 

tive phase (Phase I) of the S tudy  to Unde r s t and  Prog- 
noses and  Preferences for Outcomes  and  Risks of Treat-  
ments  (SUPPORT),1° a n d  examined  the re la t ionship  of 
patients" CPR preferences a n d  phys ic ians '  percept ion of 

these preferences to hospi ta l  resource consumpt ion .  

METHODS 

Study Population 

From J u n e  1989 th rough  J u n e  1991, SUPPORT en- 

rolled all pa t ien ts  mee t ing  s tudy  ent ry  cr i ter ia  at five 
medical centers  in  the Uni ted  States:  Beth Israel Hos- 

pital in Boston, Massachuse t t s ;  MetroHealth Medical 
Center in Cleveland, Ohio; Duke Universi ty Medical Cen- 
ter in Durham,  North Carol ina;  St. Joseph ' s  Hospital  in 

Marshfield, Wisconsin:  a n d  the Universi ty of California 
Medical Center  at Los Angeles. En t ry  cri teria requi red  
that pa t ien ts  be at least 18 years old and  in  an  advanced 
stage of one of the following diseases:  coma, acute res- 
piratory failure, mul t ip le  organ system failure with sep- 

sis or mal ignancy,  chron ic  obs t ruct ive  l ung  disease,  
congestive heart  failure, cirrhosis ,  metas ta t ic  colon can- 
cer, or n o n - s m a l l - c e l l  l u n g  cancer  (stage III or IV), ~ ~ For 
the categories of acute  respi ra tory  failure and  mult iple  
organ system failure, the pa t i en t  had  to be in  a n  in ten-  

sive care u n i t  (ICU) to qualify for s tudy  enrol lment .  Pa- 
tients were excluded if they died or were discharged wi th in  
48 hours  of admiss ion ;  were admi t t ed  with a scheduled 
discharge wi th in  72 hours ;  did no t  speak Engl ish;  or 

had AIDS, mult iple  t r auma ,  or pregnancy.  

Data Sources 

The pat ients ,  the i r  su r roga tes  (defined as the person  

who would make decis ions  if the pa t i en t  was unab le  to 

do so), and  their  phys ic i ans  were interviewed between 

the second and  s ixth  days after s tudy  admiss ion .  The 

patient and  surrogate interviews included ques t ions  about  
preferences for CPR. Match ing  phys ic ian  interviews in- 

cluded ques t ions  abou t  h is  or her  knowledge of the pa- 

t ient 's  CPR preference. The pa t i en t  interview also con- 

tained ques t ions  abou t  sociodemographic  s ta tus ,  recent  
independence  in activities of daily l iving (ADL), and  self- 
assessed quali ty of life (QOL). Dependence  in ADL was 

scored on a seven-point  scale where  each po in t  indica ted  
dependence in basic func t ion ing ;  QOL was measu red  

us ing  a five-point index tha t  ranged  from excellent to 

poor. 
Hospital records were abs t rac ted  by n u r s e s  t ra ined  

in data extraction for physiologic ind ica tors  of disease 
severity,  i n c l u d i n g  vi ta l  s i g n s ,  l a b o r a t o r y  m e a s u r e -  
ments,  comorbidit ies,  a n d  clinical a s se s smen t s ,  which  
comprise the Acute Physiology Score (APS) of the APACHE 
III scoring system for the predic t ion  of hospi ta l  sur-  
vival. ~ 2 A lower APS is associated with a bet ter  prognosis .  

Charts  were also abs t rac ted  for i tems inc luded  in  a mod- 

ified version of Therapeut ic  In te rven t ion  Scor ing  System 

(TISS), a weighted scor ing of prespeeified pa t i en t  care 
services.ha. ~4 A higher  TISS score indica tes  h igher  con- 

sumpt ion  of hospital  resources.  I tems for TISS were ab- 
stracted on s tudy days 1, 3, 7, 14, a n d  25. An electronic 

copy of the hospital bill was the source of hospital  charges. 

Study Sample 

The s tudy sample cons is ted  of pa t i en t s  or their  sur-  
rogates who answered the q u e s t i o n  abou t  r e susc i t a t ion  
in the init ial  interview, a nd  who had  a m a t c h i n g  phy- 

sician interview. The sur rogate  response  was subs t i -  

tuted when there was no pa t i en t  response,  paral lel ing 
clinical s i tua t ions  in which  the pa t i en t ' s  views are rep- 
resented by the surrogate  when  the pa t i en t  is unab le  to 

communica te  his  or her  wishes.  

Definition of Patient Preference for CPR and 
Physician Perception of This Preference 

To determine  the pa t i en t ' s  preference for resusci-  

tation, the following ques t ion  was asked: 

As you know, there are a number of things doctors can do 
to try to revive someone whose heart has stopped beating, 
which usually include a machine to help breathe. Thinking 
of your current condition, what would you want your doc- 
tors to do if your heart ever stops beating? Would you want 
your doctors to try to revive you. or would you want your 
doctors not to try to revive you? 

In a sui tably modified ques t ion ,  each sur roga te  a n d  
physician was asked what  he or she though t  the pa t i en t  

would want  in the case of a ca rd iopu lmonary  arrest.  
We c o n s t r u c t e d  a n ine-ca tegory  variable represent-  

ing all possible c o m b i n a t i o n s  of the jo in t  p a t i e n t - p h y -  

sician response to the CPR ques t ion ,  i nc lud ing  all com- 

b ina t ions  of agreement  for or aga ins t  CPR a n d  "don ' t  
know" responses.  This  variable was defined from the 

perspective of the pa t i en t  because  of the moral  claim 
that decisions to use  or forgo CPR shou ld  reflect pa t i en t  

preferences. 
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Definition of Resource Use 

The ou tcome  of in teres t  was hospi ta l  resource  use. 

Because the relat ion of hospi ta l  charges  to ac tual  in ten-  

sity of care varied across  ins t i tu t ions ,  regions,  and  t ime 

periods, actual  hospi ta l  cha rges  were not  a reliable in- 

dicator  of resource consumpt ion .  Therefore,  aggregate  

resource use over the pa t ien t ' s  hosp i ta l  s tay was esti- 

mated by combin ing  the average TISS score wi th  the 

length of hospi tal  s tay following s tudy  en ro l lmen t  to give 

an es t imate  of hospi ta l  costs  t ha t  r ep resen ted  resource  

consumpt ion  modif ied by length  of stay. The  log of the 

product  of the average TISS score and  the length  of hos- 

pital stay was t r ans fo rmed  into 1990 dollars u s i n g  a site- 

specific coefficient derived from a l inear regression model 

that  related this  to the actual  hospi ta l  bi l l ing charges  in 

dollars. The  corre la t ion be tween  the ac tual  hospi ta l  bill 

and the product  of average TISS score and  length  of s tay 

was high (r 2 = 0.80). 

Statistical Analysis 

To u n d e r s t a n d  the differences be tween  the SUP- 

PORT subjects  in the s tudy  sample  and  the  pa t i en t s  not  

included in the analysis  because  they did not  have an 

interview, charac te r i s t ics  of these  two g roups  were com- 

pared, and differences were evalua ted  u s i n g  S t u d e n t ' s  

t-test or  the ch i - square  test. 

The p r imary  a im of developing a model  wi th  re- 

source use  as the ou tcome  was to u n d e r s t a n d  how hos- 

pital costs varied be tween the n ine  conjo in t  ca tegor ies  

of physicians" percept ions  and  pa t i en t s '  s t a ted  resusci-  

tat ion preferences.  I ndependen t  var iables  in the model  

were used to adjust  for c o n f o u n d i n g  by factors  related 

to both resource use  and  pa t i en t ' s  CPR preferences  and  

physician 's  percept ion  of CPR preferences .  To accom- 

plish this, the  average es t ima ted  hospi ta l  resource  use  

in dollars, as derived from the log of the p roduc t  of av- 

erage TISS score and  length  of hospi ta l  s tay descr ibed  

above, wi th in  the n ine  categories  of p a t i e n t - p h y s i c i a n  

pairs, was derived from a mul t ivar iab le  l inear  regress ion  

model us ing  pa t i en t s '  r e susc i t a t i on  preferences  and  

physic ians '  percep t ions  of the i r  pa t i en t s '  preferences  as 

independent  predic tors  of resource  use. The  model  was 

run with a d j u s t m e n t  for potent ia l  c o n f o u n d i n g  by pa- 

t ient age, race, years of educa t ion ,  i n s u r a n c e  s ta tus ,  

income, pr imary  disease  category, p resence  of cance r  as 

comorbidity,  ADL, QOL, modif ied  Glasgow Coma  Scale 

score, and APS of APACHE III. The  resu l t ing  resource  

use es t imate  was then  s t andard ized ,  u s i n g  direct  ad- 

jus tment ,  to project  dollar e s t ima te s  by the n ine  cojoint  

pat ient  and  phys ic ian  categories .  These  s t anda rd i zed  

est imates  are represen ta t ive  of the  typical SUPPORT pa- 

t ient and adjus ted  for factors  tha t  could affect the  re- 

la t ionships be tween the n ine  categories .  

We assessed the potent ia l  bias  of  u s i n g  a pa t i en t  

sample in which  sur roga te  r e sponses  had  been  subs t i -  

tuted when  the pa t i en t  had  been  able to r e spond  by 

Table I 
Characteristics of the 2,636 Subjects or Their Surrogates* 
with a Complete Baseline Interview in Phase I of SUPPORT 

Sample 
Interviewed Others 
(n = 2,636] (n = 1,665] 

Age--mean (SD] 62.3 (15.8) yr 62.7 [15.2) yr 

APACHE llI APS÷-- 
mean 35.9 (21.1) 40.1 (26.8)§ 

Glasgow Coma Scale 
score--mean 9.2 (21.6) 15.1 (28.4)§ 

Number of comorbid- 
i t ies--mean 

ADL~ score--mean 

1.8 (1.3) 1.7 (1.2)§ 

1.5 {1.6) 1.8 {1.O)§ 

Quality of Life 
Index--mean 3.7 (0.9) 3.9 (0.6)§ 

Gender 
Male 56,0% 58.7% 
Female 44.0% 41.3% 

Race 
White 79.6% 79.3% 
Black 15.7% 14.7% 
Asian 0.7% 1.5% 
Other 4.0% 4.5% 

Annual income 
<811,000 53.3% 67.3%§ 
811,000-25,000 22.0% 14.5% 
$25,000-50,000 16.4% I 1.5%§ 
>$50,000 8.2% 6.7% 

Mortality rate 
In-hospital rate 22.9 32.9§ 
Six-month rate 45.2 52.9§ 

Disease group 
Acute respiratory 

failure/lVlOSF~ with 
sepsis 36.9% 32.4% 

COPDII 11.7% 9.1% 
Congestive heart 

failure 16.3% 17.8% 
Cirrhosis 7.3% 6.2% 
Coma 4.8% 7.2%§ 
Colon cancer 6.2% 6.3% 
Lung cancer 9.5% 12.6%§ 
MOSF with cancer 7.3% 8.5% 

*Surrogate information was  used when  no palient  interview was  avail- 

able. 

+Acute Physiology Score qf APACHE HI. 

"¢Aclivilies qf daily living. 

§p-value < 0.05. 

"!Multiple organ system failure. 

llChronic obstructive pulmonary disease. 



182 Teno et at., CPR Preferences and  Hospital Resource Use )GIM 

Table 2 
Conjoint Association of Patients' Resuscitation Preferences and Physicians' Perception of Patient Preferences 

Stratified by Hospital Cost, SUPPORT, 1989-1991 

Standardized Hospital Cost* 
Agreement n [%] [95% CI] 

Patient prefers CPR~" 
Physician perception agrees 
Physician perception disagrees 
Physician doesn't know patient preference 

Total 

Patient prefers DNR* 
Physician perception agrees 
Physician perception disagrees 
Physician doesn't know patient preference 

Total 

Patient doesn't know 
Physician also doesn't know 
Physician perceives patient prefers CPR 
Physician perceives patient prefers DNR 

Total 

861 (56.9%) 
258 (17.0%) 
394 (26.1%) 

1,513 (100.0%) 

380 (47.0%) 
249 (30.9%) 
179 (22.1%) 
8O8 (100.0%) 

113 (35.9%) 
132 (41.9%) 
70 (22.2%) 

315 (100.0%) 

831,594 (826.729--37.468 
826,608 ($22,069-32,171 
$30,350 ($25,435--36,325 

$20,527 ($17,148--24,649 
$26,771 ($22,229--32,335 
$26.524 (821,783-32,386 

$29,882 ($24,085--37,165 
$34,829 ($28,288--42,994 
828.260 (822,105--36,206 

*Analysis adjusted for  age. income, insurance status, education, disease group, presence of cancer as comorbidity, activities of  daily living scale, 

quality of l!fe scale. Acute Physiology Score of APACHE IIl. modified Glasgow Coma Scale score, year of recruitment, and  site and  s tandardized 
to the typical SUPPORT patient. 
÷Cardiopulmonary resuscitation. 

*Do not resuscitate. 

repeat ing  our  ana lyses  on a pa t i en t -on ly  sample .  The  two 
analyses  p roduced  s im i l a r  resu l t s .  We therefore  chose  to 
use the  larger,  p a t i e n t - w i t h - s u r r o g a t e - s u b s t i t u t i o n  s am-  
ple for th is  report .  The  i n d e p e n d e n t  c o n t r i b u t i o n s  of the  
effects of the  phys ic ians"  pe r cep t i ons  of p a t i e n t  prefer-  
ences for CPR a n d  of the  p a t i e n t s '  own pre fe rences  on  
hospi ta l  resource  c o n s u m p t i o n  were tes ted  in an  anal-  
ysis of covar iance  a n d  in l inea r  r eg res s ion  models.  We 

calculated the  u n a d j u s t e d  p r o p o r t i o n  of do-no t - resus -  
citate (DNR) orders  tha t  were accompan ied  by some other  
documen ta t i on  of a dec i s ion  to wi thho ld  or  w i t h d r a w  
l i fe -sus ta in ing  t r e a t m e n t  by  ca tegory  of con jo in t  p a t i e n t  
CPR preferences  a n d  p h y s i c i a n  pe rcep t ion  of these  pref- 
erences to d e t e r m i n e  w h e t h e r  a DNR order  a n d  wi th-  
holding o the r  t r e a t m e n t s  vary w i th in  these  n ine  cate- 
gories. We also ca lcu la ted  w i th in  each  ca tegory  the  
u n a d j u s t e d  a n d  s i x - m o n t h  mor t a l i t y  ra tes  a d j u s t e d  for 
variables  l is ted above, a n d  the  u n a d j u s t e d  f requenc ies  
of the key c o m p o n e n t s  of resource  use:  m e a n  n u m b e r  
of days spen t  in a n  ICU, a n d  ra tes  of vasop res so r  use,  
in tuba t ion ,  a n d  r e s u s c i t a t i o n  a t t emp t s ,  to i l lus t ra te  the  
effects of these  key c o m p o n e n t s  on resource  use.  

RESULTS 

Of the 4,301 p a t i e n t s  enrol led  in  Phase  I of SUP- 
PORT, 1,650 (38.5%) were interviewed,  b u t  a n s w e r s  to 
the  ques t ions  a b o u t  preferences  for r e s u s c i t a t i o n  were 
not available for 63 (3.8%), r e su l t ing  in 1,587 p a t i e n t  
interviews. Eighty- four  pe rcen t  of p a t i e n t s  who were no t  
comatose,  i n tuba t ed ,  d i scha rged ,  or  deceased  before  the  

interview were successfu l ly  in terviewed.  S u r r o g a t e  re- 
sponses  were avai lable for a n  a d d i t i o n a l  1,550 pa t i en t s .  
However, m a t c h i n g  p h y s i c i a n  in te rv iews  were no t  avail- 

able for 501 pa t ien t s ,  y ie ld ing  a s t u d y  s a m p l e  of 2,636.  
Response ra tes  for s u r r o g a t e  a n d  p h y s i c i a n  in terv iews 
were 85% and  88%, respectively.  

Table 1 compares  the  s a m p l e  of in te rv iewed p a t i e n t s  
and  su r roga tes  wi th  the  p a t i e n t s  exc luded  from the  anal-  
ysis  because  of m i s s i n g  pa t i en t ,  su r roga te ,  or  p h y s i c i a n  
interviews abou t  CPR preferences .  The  sub j ec t s  in the  
s tudy  sample  were less acu te ly  ill, as  i nd i ca t ed  by  a lower 
APACHE III APS, were less l ikely to have a l te red  men-  
tat ion,  and  had  s l ight ly  fewer comorb id i t i e s ,  fewer ADL 
dependencies ,  and  a h ighe r  se l f -assessed  QOL. The  pa-  
t ients  in terviewed had  a lower hosp i t a l  mor t a l i t y  ra te  
(22.9%) and  s ix -mon th  mor ta l i t y  ra te  (45.2%) t h a n  h a d  
those not  in terviewed (hospi ta l  mor ta l i ty ,  32.9%, six- 
month  mortal i ty ,  52.9%). The  d i f ferences  in  mor t a l i t y  
were s ta t i s t ica l ly  s ign i f i can t  (p < 0.05). 

Among the  1,513 p a t i e n t s  r e p o r t i n g  a p re fe rence  for 
CPR, the  phys ic i an ' s  r epor ted  pe rcep t ion  of the  p a t i e n t  
preference agreed  wi th  t ha t  of the  p a t i e n t  57% of the  
time. Of these,  the  phys i c i an  r epo r t ed  t ha t  the  p a t i e n t ' s  
preference was to forgo CPR 17% of the  t ime,  a n d  the  
phys ic ian  repor ted  tha t  he or  she  d id  no t  know the  pa-  
t ient 's  preference 26% of the  t ime  (Table 2). Th i r ty -one  
percent  of the  pa t i en t s  p re fe r red  to forgo CPR; a n d  for 
these, 53% of the  phys i c i a ns  e i the r  r epo r t ed  t h a t  the i r  
pa t i en t s  prefer red  CPR or  d id  no t  know w h a t  the i r  pa-  
t ients '  preferences  were. Twelve pe r c e n t  of the  p a t i e n t s  
repor ted be ing  u n s u r e  a b o u t  t he i r  p re fe rences  for CPR; 
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and for 36% of these pa t ien ts ,  the phys ic ians  also re- 

ported being u n s u r e  of their  pa t i en t s '  preferences.  
In Table 2, adjusted,  s t anda rd ized  average hospi ta l  

costs are shown by the conjoint  assoc ia t ion  of pa t i en t s '  
CPR preferences and  physicians" percept ions  of pa t i en t  
preferences for CPR. For those pa t i en t s  with an  ex- 
pressed preference for CPR, total es t imated  hospi ta l  re- 
source c o n s u m p t i o n  was h ighes t  when  the phys ic ian  
agreed with this  preference ($31,594), and  when  the 

physic ian expressed u n c e r t a i n t y  abou t  pa t i en t  prefer- 

ences (830,350). Disagreement  be tween  pa t i en t s '  ex- 

pressed preference for CPR and  physicians" percept ions  
tended to lower the es t imated  hospi ta l  costs to $26 ,608  

per admiss ion.  

Es t imated  hospi tal  resource c o n s u m p t i o n  was low- 
est ($20,527) when  pa t i en t s  expressed a preference no t  
to be resusci ta ted and  the phys ic ian  agreed. Both dis- 
agreement  and  u n c e r t a i n t y  abou t  th is  preference were 

associated with increased es t imated  costs, 826,771 a nd  
$26,525, respectively. When bo th  pa t i en t  a n d  phys ic ian  
expressed uncertainty,  hospital costs were high ($29,882). 

In addit ion,  when  the pa t i en t  expressed unce r t a in ty ,  

est imated costs tended to depend  on the phys ic ian ' s  be- 
liefs about  the pa t ien t ' s  preferences:  $28 ,260  when  the 

physician believed the pa t i en t  did no t  w a n t  CPR, a n d  
834,829 when the phys ic ian  believed the pa t i en t  did 

want  CPR. Analysis of a sample  based  on pa t ien t -on ly  
interviews also resul ted in the same pa t t e rn  of resource 

u s e .  

Both pa t ien t  preferences and  phys ic ian  percept ions  
of pat ient  preferences were s t rongly and  independen t ly  
associated with hospi tal  resource c o n s u m p t i o n  in  an  
analysis  of covariance after a d j u s t m e n t  for disease se- 
verity and  site differences (F = 15.7 a n d  9.4, respec- 

tively, p < 0.0001). Linear  regression indica ted  tha t  the 

impacts  of pa t ien t  preferences and  phys ic ian  percept ion 
on hospital  resource c o n s u m p t i o n  were approximate ly  

equal after a d j u s t m e n t  for o ther  eovariates.  Phys ic ian  
perception of a pa t ien t  preference for CPR was associ- 
ated with a 22% increase in hospi tal  resource con- 
sumpt ion ,  and  a pa t i en t  preference for CPR was asso- 
ciated with a 21% increase.  

Table 3 i l lustrates pa t t e rns  of medical  care a n d  out- 
comes as they vary between categories of the conjo in t  
associat ion of pa t ien t  CPR preferences a n d  phys ic ian  
perceptions of pa t i en t  preferences for CPR. These pat- 

terns tended to parallel the t rends  in  hospital  costs (Table 

2). When the phys ic ians  were in  ag reement  with their  

pat ients '  s ta ted preferences to be resusci ta ted ,  or they 

did not know their  patients" preferences, there were fewer 

DNR orders wr i t ten  in  con junc t i on  wi th  a decis ion to 

forgo or wi thhold ano the r  form of l i fe - sus ta in ing  treat- 
ment ,  long ICU stays, more use  of vasopressors ,  more 

resusci ta t ion a t tempts ,  and  more i n t u b a t i o n s .  When the 
pat ient  preferred not  to be resusc i ta ted  and  the physi-  

cian accurately perceived this  preference, the average 

length of stay in  an  ICU was less t h a n  four days, fewer 

than  20% of pa t i en t s  e i ther  were i n t u b a t e d  or received 
vasopressors,  and  only 1% of these pa t i en t s  had  a sub-  

sequent  resusc i t a t ion  a t tempt .  Phys ic ian  mispercep t ion  
of this preference was associated with a n  increased 
n u m b e r  of resusc i ta t ion  a t tempts ,  longer ICU stays, and  
more use of vasopressors  a n d  i n t u b a t i o n .  S ix -month  
mortality rates were associated with ag reement  on CPR 
preferences even after a d j u s t m e n t  for disease severity, 
age, and  other  factors. Seventy-one percent  of pa t i en t s  
for whom there was pa t i en t  a nd  phys ic ian  agreement  

on a preference to forgo CPR died in  six mon ths ,  while 

only 42% died when  the phys ic ian  disagreed with this  
preference. When the pa t i en t  was u n c e r t a i n  abou t  re- 

susci ta t ion,  length of ICU stay, use of vasopressors ,  in- 
tubat ion,  and  n u m b e r  of resusc i ta t ion  a t t empts  tended 

to reflect the phys ic ian ' s  percept ions  or unce r t a in t i e s .  

DISCUSSION 

This  analysis  of data  from the observat ional  phase  
of SUPPORT revealed tha t  phys ic ians  f requent ly  do no t  

report the same preferences for their  pa t i en t s '  care as 
those reported directly by pat ients ,  resul ts  tha t  are com- 

patible with previous s tudies .  ~, ~ While previous  s tud ies  
examined phys ic ian  reports  of pa t i en t  preferences in the 

outpa t ien t  set t ing,  we interviewed seriously ill hospi-  
talized pat ients ,  m a n y  of whom faced end-of-life deci- 
sions. We found that  d i sagreement  be tween pa t i en t  CPR 

preferences a nd  phys ic ian  percept ion of pa t i en t  prefer- 
ences was common,  a nd  was associated with c o n s u m p -  
tion of more hospi ta l  resources.  These assoc ia t ions  cor- 
responded to h igher  use  of ICU beds, vasopressors ,  

mechanical  vent i la t ion,  a nd  resusc i t a t ion  a t t empts  and  
persisted after a d j u s t m e n t  for i l lness severity, age, and  
diagnostic group. 

Our f indings  are cons i s t en t  with savings  in resource 
consumpt ion  achieved in the care of "hopelessly ill" pa- 
t ients by a mul t id i sc ip l inary  comprehens ive  suppor t ive  
team that  a imed to implement  care p lans  as preferred 
by the pa t ien ts  or their  proxy decis ion maker.  15 S tud ies  
examin ing  the associa t ion  of advance directives with 
resource use at the end  of life are conflicting. Chamber s  
and  colleagues found  a 68% reduc t ion  in resource use 
among subjects  who had  d o c u m e n t a t i o n  of an  advance  
directives d i scuss ion  d u r i n g  the first three clays of hos- 
pitalization. 16 

In contrast ,  a recent  r andomized  trial to facilitate 

the use of formal advance directives did not  reduce re- 

source use in the last m o n t h  of life. ~ 7 We have previously 

reported that  self-reported advance directives were not  

associated with different pa t t e rns  of resource use  in ter- 
minal  pat ients . l"  Fur thermore ,  pa t i en t s  often have not  

discussed their  advance directives with their  phys ic ians .  

To effect real change,  a nd  to gain  increased agreement  

on preferences for CPR, repeated a nd  f requent  discus-  
s ions may need to accompany  formal advance directives, 
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and open dialogue between seriously ill pat ients  and  their  
physic ians  should  become ins t i tu t iona l ized .  

In the presen t  s tudy,  hospi ta l  resource use  was h igh  
in cases in  which the phys ic ian  and  pa t i en t  were in  
agreement about  the choice to have CPR and  lowest when  

there was agreement  on  preference to forgo CPR. Phy- 
s ic ian and  pa t i en t  ag reement  abou t  preferences to forgo 
CPR was associated with decis ions  abou t  the provis ion 

of l i fe-susta ining t rea tment .  A DNR order is a key de- 

cision that  often e i ther  coincides  with or precedes other  
decisions abou t  l i fe -sus ta in ing  t rea tment .  Of concern,  
s ix-month hospi tal  morta l i ty  rates  were associated with 

patients" preferences for r e susc i t a t ion  and  phys ic ians '  
perception of those preferences.  When a phys ic ian  did 
not accurately perceive a preference to forgo CPR, the 
s ix-month mortal i ty  rate was 43%, in  con t ras t  to a six- 
month  mortal i ty rate of 71% when  there was agreement .  
It is possible tha t  personal  preferences and  values in- 
dependent  of prognosis  enabled  both  pa t i en t  and  phy- 

sician to reach agreement  tha t  aggressive care was no t  
appropriate.  The resul ts  in  Table 3 indicate  tha t  pa t i en t s  

did receive more aggressive care when  the phys ic ian  

t h o u g h t  r e s u s c i t a t i o n  was  i n d i c a t e d .  These  r e s u l t s  
highlight the impor tance  of concordance  no t  only on 
resource use b u t  also on shor t - t e rm mortality. 

Our f indings  suggest  tha t  increased c o m m u n i c a -  

tion between phys ic ians  and  pa t i en t s  could potent ial ly 
lead to increased resource use  only if bo th  the pa t i en t  
and the physic ian  disagreed,  had  any  uncer ta in ty ,  or 

agreed to forgo resusc i ta t ion ,  a n d  then  moved to a pref- 
erence for CPR. This  type of movemen t  seems unl ikely  

at present.  Current ly.  at the t ime of admi s s ion  with a 
terminal  illness, virtually all pe r sons  are in  ag reement  
with their phys ic ians  abou t  the use  of CPR, and  nearly 
all pa t ients  who die of a serious,  es tabl i shed disease get 
a DNR order some t ime before death.  Somewhere  be- 
tween these two po in t s  there is a period when  pa t ien ts ,  
their families, and  the i r  phys ic i ans  s truggle with issues  
about  aggressive care at  the end  of life. It is d u r i n g  th is  
time that  pat ients ,  the i r  surrogates ,  and  their  physi- 
cians may report u n c e r t a i n t y  or d isagreement .  When  
seriously ill pa t i en t s  and  the i r  phys ic ians  joint ly  make  
informed choices to wi thhold  aggressive care, however, 
subs tan t ia l  and  noncon t rovers ia l  r educ t ions  in  resource 

consumpt ion  result .  
In each of our  categories of pa t i en t  CPR preferences 

and  phys ic ian  percept ions ,  resource use  was h ighes t  

when the phys ic ians  believed tha t  the pa t i en t  wanted  
CPR, and  lowest when  they believed the pa t i en t  did no t  

want  CPR, regardless of the pa t i en t ' s  s ta ted preferences.  

This suggests  tha t  i n f luenc ing  phys ic ian  a t t i tudes  a nd  

behavior, especially in  s i t u a t i o n s  when  pa t i en t s  are re- 
ceiving more intensive t rea tment  t han  they might  choose, 

could lower total resource use  for ser iously ill hospital-  

ized adults.  A growing l i te ra ture  abou t  predic t ing  who 

may benefit  from CPR is now available to ass is t  physi-  
cians in their  decis ion mak ing ,  j9 24 

The problem of rapidly esca la t ing  hea l th  care costs 
has focused a t t en t ion  on cost c o n t a i n m e n t .  Of concern  
is whether  resources are d i spropor t iona te ly  devoted to 
the care of the seriously ill in  the last  few m o n t h s  of 

life. 2~ Studies  a m o n g  hospi ta l ized pa t i en t s  indica te  t h a t  

CPR has  l imited efficacy. 26 Because of this,  some have 

concluded that  access to high-cost end-of-life care should 

be restricted. One approach to r educ ing  costs of care at 

the end of life might  be to fur ther  encourage  medical  
decision mak ing  to reflect the informed preferences of 

patients.  If a subs t a n t i a l  n u m b e r  of ser iously ill pa t i en t s  
are receiving more resource- in tens ive  medical  care t h a n  
they want,  this  s trategy migh t  lead to a reduc t ion  in  
medical resource use.  27' 28 

A possible in te rp re ta t ion  for the re la t ionsh ips  seen 
in Table 2 is tha t  differences in  hospi ta l  charges  were a 
result of resusc i ta t ion  a t tempts ,  per  se, a long with their  
sequelae, con t r ibu ted  to the increase  in  costs. Indeed, 

only 8.5% (overall) of the 2 ,636 had  a r e susc i t a t ion  at- 

tempt at any t ime after s tudy  enro l lment ,  a nd  the ob- 
served pa t t e rn  of resource c o n s u m p t i o n  pers is ted after 

e l iminat ion  of these cases. Therefore, r esusc i t a t ion  at- 
tempts do not  account  for the differences in  a m o u n t s  of 
resource use observed in  th is  s tudy.  We believe the de- 

gree to which phys ic ian  a n d  pa t i en t  responses  are in  
agreement  acts here as a marke r  for the degree to which  
the physic ian and  the pa t i en t  are c o m m u n i c a t i n g  and  

share an  u n d e r s t a n d i n g  of the goals of care. 
Our s tudy has several potential  l imitat ions.  The data 

collection period was immediately before the implemen- 

tation of the Patient Self-Determination Act (PSDA). It is 
possible that  decision mak ing  practices have dramatically 

changed since then. However, we have examined data from 
the second phase of SUPPORT, which occurred after im- 
plementation of the PSDA, a nd  found that  decision mak- 
ing did not change over the entire five-year period of data 
collection in  SUPPORT. 29 The physic ian  a n d  pat ient  pref- 
erence variables were based on survey ques t ions  about  
CPR, and  were subject to the l imi ta t ions  of such  tech- 
niques. Because the ques t ionna i re  was adminis te red  early 
in the hospitalization and  provides a snapsho t  of a com- 
plex process of decision making,  the associat ions do not  

necessarily reflect causality. 
Physicians may have changed  the i r  decis ion m a k i n g  

practices given the knowledge tha t  they would be inter-  

viewed about  their pat ients '  preferences. Our  results  may 

also have unde re s t ima ted  the t rue  rate of m i s u n d e r -  

s t and ing  between phys ic ians  a n d  the i r  pa t ien ts .  More- 
over, pa t ien ts  may not  have fully u n d e r s t o o d  the ques-  

t ions or may have changed  the i r  m i n d s  later. However, 

quali ty tes t ing of SUPPORT interview da ta  has  given 
evidence of high reliability. (Phillips RS, et al. Unpub-  

lished data,  1994.) Since da ta  were available only for 

cases in which there was a pa t i en t  or sur roga te  interview 

with a ma tch ing  phys ic ian  interview, our  resul ts  may 

not be generalizable to the extremely ill, the very poor, 

or less competent  subjects  w i thou t  surrogates .  Because 
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Table 3 
Patterns of Care for 2,636 Seriously III Adults Stratified by the Joint Association of Patients' Resuscitation Preferences and 

Physicians' Perceptions of Patient Preferences, SUPPORT, 1989-t99t 

Resusci- 6-month 
Vaso- Intuba- tation 6-month Mortality 

Agreement DNR + Mean ICU Days pressor-~ tion~: Tried Mortality AOR§ 
Category Other* [median, range] [%] [%] [%] [%] [95% CI] 

Patient prefers 
CPR¶ 

Physician per- 
ception agrees 7.4 9.6 (4, 0-175)  37.5 32.6 6.2 28.3 0.21 (0.15-0.28 

Physician per- 
ception dis- 
agrees 19.3 5.9 (2, 0-109) 25.6 24.4 3.5 56.9 0.55 (0.38-0.80 

Physician 
doesn't know 
patient prefer- 
ence 12.4 8.8 (4, 0-251) 33.8 35.8 7.4 22.3 0.31 (0.22-0.44 

Patient prefers 
DNR][ 

Physician per- 
ception agrees 32.4 3.6 (0, 0-149)  19.5 18.7 1.1 71.1 

Physician per- 
ception dis- 
agrees 12.8 7.4 (4, 0-91)  34.9 30.1 5.2 42. I 

Physician 
doesn't know 
patient prefer- 
ence 28.2 7.5 (4, 0-138)  25.1 37.4 2.8 57.0 

0.35 (0.24-0.51 

0.54 (0.36-0.82 

Patient doesn't 
know 

Physician also 
doesn't know 21.2 7.9 (4, 0-52)  33.6 43.4 4.4 58.5 0.38 (0.24-0.62 

Physician states 
patient prefers 
CPR 12.1 10.4 {6, 0-96)  40.1 44.7 5.3 38.6 0.30 (0.19-0.47 

Physician states 
patient prefers 
DNR 25.7 4.6 (2, 0-55)  25.7 21.4 1.4 51.3 0.58 (0.33-1.02 

*Do-not-resuscitate order a c c o m p a n i e d  b y  d o c u m e n t a t i o n  o f  dec is ion  to w i t h h o l d  or w i t h d r a w  a n o t h e r  l i f e - sus ta in ing  t r ea tmen t  s u c h  a s  m e c h a n i c a l  

venti lat ion.  

÷Use qf  a vasopressor  at  a n y  t ime  dur ing  hosp i ta l i za t ion .  

*Patient i n tuba ted  on third s t u d y  day .  

~Adjusted f o r  age, income,  educa t ion ,  i n s u r a n c e  s ta tus ,  d i s e a s e  group,  p r e s e n c e  o f  cancer  a s  comorbid t ty ,  ac t iv i t ies  q f  d a i l y  l iving scale ,  qua l i t y  

of  life scale.  Acu te  Phys io logy  Score  o f  APACHE Ill, m o d i f i e d  G l a s g o w  C o m a  S c a l e  score, a n d  ins t i tu t ion.  

~[Cardiopulmonary resusci tat ion.  

J~Do-not-resuscitate order. 

surrogates  do not  always agree wi th  pa t ien ts ,  ~ the use  

of s u r r o g a t e  s u b s t i t u t i o n  m a y  h a v e  i n t r o d u c e d  u n -  

known biases. However, w h e n  we repea ted  the  analysis  

us ing  the subjects  who had  only a pa t i en t  and  phys ic ian  

interview, the t rends  and  levels of s ta t i s t ica l  s igni f icance  

were similar.  Fur ther ,  pa t i en t s  were  enrol led from aca- 

demic medical  centers ,  wh ich  may  or may not  reflect 

medical pract ice in c o m m u n i t y  hospi ta ls .  

In conclusion,  even a m o n g  very s ick hosp i ta l ized  

patients,  pa t ien t  preferences  for CPR are often in disa- 

greement  wi th  phys ic ians '  pe rcep t ion  of w h a t  the  pa- 

t ient  wants  and  tha t  d i s a g r e e m e n t  is a ssoc ia ted  wi th  

increased costs. Our  resul t s  sugges t  tha t  increased  dis- 

cuss ion be tween pa t ien ts ,  family, and  phys ic ians  about  

preferences for CPR could help to reduce  hospi ta l  re- 

source use a m o n g  ser ious ly  ill pa t ien ts ,  and  tha t  re- 

source c o n s u m p t i o n  is in f luenced  by bo th  pa t i en t  and  

physician perspect ives.  The  lack of phys ic ian  ag reemen t  

with a pa t ien t  preference  to forgo CPR is assoc ia ted  with  

an increase in resources  used  for these  pat ients .  These  

insights  should  encourage  more  effective d i scourse  be- 

tween phys ic ians  and  pa t ien ts ,  a i m i n g  to use  advanced  

medical technology for pa t i en t s  who  bo th  desire  and  can  

benefit  from it. 
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