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EDITORIALS 

Examining the Validity of Severity Measures in 
Today's Health Policy Context 

THE POLICY CONTEXT 

Craf t ing a seve r i ty -ad jus tmen t  s t ra tegy  is an  a rcane  

methodologic  pursu i t ,  d i s t an t  f rom daily medica l  prac-  

tice. Nevertheless,  f ind ings  der ived f rom sever i ty  me th -  

o d s - r i s k - a d j u s t e d  pa t i en t  ou t come  m e a s u r e s - - a r e  in- 

creasingly used  to eva lua te  cl inical  care, especial ly in 

competi t ive env i r onmen t s .  1, 2 Sever i ty -ad jus ted  pa t i en t  

ou tcomes  are sc ru t in i zed  by o rgan iza t ions  r ang in g  f rom 

state g o v e r n m e n t s  (e.g., in California,  Colorado, Florida,  

Iowa, and  Pennsylvania)  to m a n a g e d  care c o m p a n i e s  to 

bus iness  coali t ions.  3-6 Under ly ing  th is  in t e res t  is the 

not ion  tha t  providers  m u s t  compe te  on "value,"  a meld- 

ing of price and  quali ty.  In some  par t s  of the  country,  

"preferred providers"  a l ready are be ing  selected u s i n g  

these pe r fo rmance  m e a s u r e s  to choose  providers  wi th  

the lowest cost--levels of "quality" ostensibly being 
equal. Thus ,  given the i r  po ten t ia l  impac t  on clinical  

practice, the con ten t  and  m e a n i n g f u l n e s s  of perfor- 

mance  measu re s  shou ld  be of di rect  conce rn  to physi-  

cians. 

Despi te  its appeal,  m e a s u r i n g  provider  value is dif- 

ficult. Eva lua t ing  cost  is compl ica ted ,  and  j u d g i n g  qual-  

ity is even more  problemat ic .  Few valid qua l i ty  m e a s u r e s  

are available, and  ex i s t ing  hea l th  care da t abases  rarely 

permi t  ins igh t  in to  i m p o r t a n t  pa t i en t  ou tcomes ,  s u c h  

as funct ional  s t a tu s  or qua l i ty  of life. In m o s t  se t t ings ,  

the only da ta  widely available are those  p roduced  as a 

by-product  of bi l l ing or a d m i n i s t r a t i o n .  Despi te  the  lim- 

ited clinical con ten t  of these  data,  they a lmos t  un i fo rmly  

indicate  w he t he r  pa t i en t s  lived or died. Because  of its 

ready availability, i n f o r m a t i o n  abou t  dea th  h a s  t h u s  be- 

come a staple of o u t c o m e s  a s s e s s m e n t ,  desp i te  debate  

about  its re la t ion to provider  quali ty.  

Most efforts to compa re  pa t i en t  dea th  ra tes  across  

providers  recognize  the i m p o r t a n c e  of cont ro l l ing  for ill- 

ness severity 7, 8 - - s o m e  providers '  pa t ien ts  are sickcr (e.g., 

at h igher  r isk of i m m i n e n t  death)  t h a n  others .  While few 

argue wi th  th is  p remise ,  how bes t  to m e a s u r e  severi ty  

is unclear .  A var ie ty  of commerc i a l  severi ty  m e a s u r e s  are 

now marke ted  to hospi ta ls ,  s ta tes ,  gove rnmen t s ,  and  

even bus ines s  leaders.  ~-6 Few i n d e p e n d e n t  inves t iga tors  

have evaluated these  measu res .  

One of the mos t  success fu l  p ropr ie ta ry  sever i ty  mea-  

sures  is MedisGroups ,  m a r k e t e d  by MediQual  Sys tems,  

Inc., and  m a n d a t e d  for use  in all Pennsy lvan ia  hosp i ta l s  

and all except  small  facil i t ies in Colorado. Public  release 
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of MedisGroups sever i ty-adjus ted  mor ta l i ty  ra tes  for 

Pennsylvania hosp i ta l s  has  h a d  an  i m p o r t a n t  impac t  on 

heal th care delivery in the  s tate .  MedisGroups  severity- 

adjusted data  were used  by one  large employer  in the 

central  par t  of the s ta te  to d i scourage  its employees from 

seeking care at  the local un ive r s i ty  medical  center .  Sub-  

urban  facilities employ these  da t a  to lure pa t i en t s  from 

higher-priced,  inner-c i ty  centers .  Some  of th is  infor- 

mat ion even a t t rac ted  na t iona l  a t t en t ion ,  especially the 

compar ison  of provider  dea th  ra tes  and  average charges  

for coronary ar tery  bypass  graf t  (CABG) surgery.  9 Pres- 

ident Bill Cl in ton  cited f ind ings  from tha t  repor t  in his  

Sep tember  22, 1993, hea l th  care  reform address  to a 

joint  sess ion of Congress :  

We have evidence that more efficient delivery of health care 
doesn't decrease quality . . . .  Pennsylvania discovered that 
patients who were charged $21,000 for [CABG] surgery 
received as good or better care [based on MedisGroups se- 
verity-adjusted death rates] as patients who were charged 
$84,000 for the same procedure in the same state. High 
prices simply don't always equal good quality, lo 

QUESTIONS OF VALIDITY 

Given the impac t  of MedisGroups-der ived  data,  th is  

method  should  i tself  u n d e rg o  i n d e p e n d e n t  and  objective 

examinat ion ,  as in the r e sea rch  descr ibed  by Fine et al. 

in this issue of the Journal.11 What  cons t i t u t e s  suffi- 

cient sc ru t iny  of  a severi ty m e t h o d  in the  cu r r en t  hea l th  

policy con tex t?  One answer  involves d e t e r m i n i n g  its "va- 

lidity." But  as D o n a b e d i a n  observed:  

• . . The concept of validity is itself made up of many parts. 
• . . The question of validity covers two large domains. The 
first has to do with the accuracy of the data and the pre- 
cision of the measures that arc constructed with these 
data. The second has to do with the justifiability of the 
inferences that are drawn from the data and the mea- 
surements. L2 

The work by Fine and  col leagues addressed  one as- 

pect of the f i rs t  d o m a i n - - t h e  p rec i s ion  of  the models ;  

unfortunately,  they were unab le  to r e t u r n  to the or iginal  

m e d i c a l  r e c o r d s  to d e t e r m i n e  t h e  a c c u r a c y  of  t h e  

MedisGroups da ta  e lements  themselves.  The  au thors  also 

comment  on the  impl ica t ions  of the i r  work  for d rawing  

inferences abou t  hosp i ta l s  and  pa t ien ts .  These  var ious  
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issues wa r r an t  fur ther  e x a m i n a t i o n  before one can  c la im 
that  MedisGroups or any  o ther  severity method,  such  
as the p n e u m o n i a  severity of i l lness index  (PSI) of Fine,  
is valid for specific uses.  

MODEL PRECISION 

The PSI was developed u s i n g  appropr ia te  s ta t i s t ica l  
t echniques  and  in te l l igent  clinical i npu t .  Its cl inical  
credibility is one of its mos t  at t ract ive features,  a n d  con- 

t r ibutes  to a n  overall sense  of face v a l i d i t y - - t h e  PSI, "on 
the face of it," appears  to measu re  wha t  it c la ims to 
measure.  MedisGroups" developers recognized the meth-  
odologic and  clinical appeal  of empir ical ly  derived, dis- 
ease-specific models, a n d  have replaced the vers ion  of 
MedisGroups evaluated by F ine  wi th  new measu re s  for 
64 disease groups,  i n c l u d i n g  pneumonia .13  The empir-  

ical MedisGroups p n e u m o n i a  model also has  good clin- 
ical face validity; it is founded  on  19 clinical  variables,  
inc lud ing  respiratory rate, systolic blood pressure ,  tem- 
perature,  ar ter ial  pH, percentage  b a n d s  on  whi te  blood 
cell count ,  chest  rad iograph  f indings ,  a n d  h is tor ies  of 
cancer and  i m m u n o c o m p r o m i s e d  state.14 In  tes t ing  by 
independen t  inves t igators  u s i n g  a comparable  da tabase  
of p n e u m o n i a  pa t ien ts ,  1~ the new MedisGroups  pro- 
duced a cross-validated C s ta t is t ic  (equal to the area 
under  a receiver operat ing characterist ic curve 16) of 0.85, 
s imilar  to tha t  of the PSI. 

The t rue  test  of the  prec is ion  of any  model, s u c h  as 
the PSI or the empir ical  MedisGroups,  is its appl ica t ion  
to an  entirely different da ta  set  from tha t  used  in  model  
development. This  r e m a i n s  to be done for bo th  methods .  

VALIDITY OF INFERENCES ABOUT HOSPITALS 

It is no t  s u r p r i s i n g  tha t  the PSI a n d  the or ig ina l  
MedisGroups score flagged different hosp i ta l s  as good 
and  bad  mortal i ty  o u t l i e r s - - t h e  two severi ty me thods  
appear to be m e a s u r i n g  slightly different  th ings .  One 
s tudy found  tha t  even the or iginal  a n d  new empir ica l  
MedisGroups me thods  disagreed on  the mor ta l i ty  out l ier  
s ta tus  of eight of 105 hospitals.15 

Although s ta t is t ical  per formance  m e a s u r e s  for the  
PSI (and new, empir ical  MedisGroups)  are reasonably  
good, ne i the r  explains  close to 100% of t h e  va r i a t ion  in  
pa t ient  outcomes.  The p r e s u m p t i o n  u n d e r l y i n g  the use  
of severi ty-adjusted dea th  rates  as hosp i ta l  pe r fo rmance  

measures  is tha t  some of the difference be tween  ob- 
served and  expected hospi ta l  dea th  ra tes  can  be ex- 
plained by qual i ty  differences. T h a t  hypo thes i s  is as yet 
unproven,  and  could no t  be assessed u s i n g  the s t udy  
design of Fine. The l i te ra ture  add re s s ing  the relat ion-  
ship of hospi tal  morta l i ty  rates  a n d  qual i ty  of care yields 
incons i s t en t  conc lus ions .  Several repor ts  l ink  higher-  
than-expected morta l i ty  ra tes  to s u b s t a n d a r d  care, 1 7 - -  19 

while some do not,  2° a n d  others  provide equivocal  con- 
clusions.  21-24 Factors no t  cap tu red  in  the MedisGroups  

Comparative Database  could expla in  some of the differ- 
ences across facilities, s u c h  as do-not - resusc i ta te  (DNR) 
practices. For example,  one s tudy  found  s tat is t ical ly  sig- 
ni f icant  var ia t ions  in  ra tes  of DNR use  across  13 in t en -  
sive care un i t s ,  u n e x p l a i n e d  by pa t i en t  age, pr ior  hea l th  
status,  diagnosis ,  or severity of illness. 25 

Reason suggests  tha t  before u s i n g  a m e a s u r e  to eval- 
uate  provider quali ty,  the m e a s u r e  itself shou ld  be scru-  
t inized to prove tha t  it does indeed me a su r e  quality.  In  
the cu r ren t  hea l th  policy context ,  however, the rules  of 
evidence a nd  proof appear  reversed. Because  it is often 
the only measu re  available, o rgan iza t ions  will c o n t i n u e  
us ing  severi ty-adjusted morta l i ty  rates  as a n  ind ica tor  
of qual i ty un t i l  someone  proves, definitively, tha t  it is 
not. It is unl ikely  tha t  th is  defini t ive s t udy  will be con- 
ducted any  t ime soon:  the research is expensive a n d  
requires de f in ing  a "gold s t a nda r d"  qual i ty  measure .  
Nevertheless, the resul ts  of F ine  n a n d  o thers  15 shou ld  

suggest, at a m i n i m u m ,  tha t  sever i ty-adjusted hospi ta l  
death rates be in te rpre ted  caut iously.  J u d g m e n t s  abou t  
hospitals may vary u s i n g  different  severi ty measures .  

VALIDITY OF INFERENCES ABOUT PATIENTS 

Finally, there is an  even-more  controvers ia l  use  of 
severity m e t h o d s - - t o  direct individual  pa t ient  care. This  
applicat ion is sugges ted  by F ine  et al. in  the last  para-  
graph of their  abs t rac t :  the  "PSI's abi l i ty  to accurately  
identify pa t i en t s  at  extremely low r isk of dea th  suppo r t s  

its use in  the iden t i f ica t ion  of pa t i en t s  wi th  p n e u m o n i a  
who may be t reated effectively a n d  safely wi th  less in- 
tensive forms of therapy."  ~ a Th i s  use  is a t t ract ive in  a n  
era of ma na ge d  care a n d  c ons t r a i ne d  resources,  b u t  the 
research was no t  des igned  to test  th is  use,  a n d  advo- 
cat ing it is p remature .  Knowing  tha t  a pa r t i cu la r  g roup  
of pa t ien ts  who were given hospi ta l  care ha d  low dea th  
rates is no t  the same  as k n o w i n g  tha t  th is  g roup  of 
pat ients  would do well w i t hou t  s u c h  t r ea tment .  

Most importantly,  the PSI can reliably identify a class 
of pa t ients  at  low r isk of dy ing  b u t  it m i gh t  no t  ident i fy  
the par t icular  pa t i en t  in  tha t  class who has  a h igh  r i sk  
of dying. One example is the  p n e u m o n i a  pa t i en t  wi th  
debi l i ta t ing chronic  i l lness who desires  "comfort  mea- 
sures only." In th is  s i t ua t ion ,  s t a n d a r d  blood tests  on  
which severity a s s e s s m e n t s  are based  (e.g., s e r u m  so- 
dium,  glucose, blood u rea  n i t rogen ,  hematocr i t ,  ar ter ia l  
pH) will no t  be performed. Wi thou t  tes t ing,  no  acute  
clinical d e r a n g e m e n t s  will be  identif ied,  a n d  bo th  the 
MedisGroups score a n d  the  PSI score will sugges t  a low 
risk of death.  In th is  c i r cums tance ,  however, the low 
severity ra t ing  does no t  r ep resen t  the absence  of severe 
d isease . - -LisA I. IEZZONI, MD, MSc, A s s o c i a t e  Profes- 
sor o f  Medic ine ,  Div i s ion  o f  Genera l  M e d i c i n e  a n d  Pri- 
mary  Care, D e p a r t m e n t  o f  Med ic ine ,  H a r v a r d  Med ica l  
School,  Be th  Israe l  Hospi ta l ,  the  Char l e s  A. D a n a  Re-  
search  Ins t i tu te ,  a n d  the  H a r v a r d - T h o r n d i k e  Labo-  
ratory, Boston,  MA 02215  
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