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Functional Health Outcomes as a
Measure of Health Care Quality
for Medicare Beneficiaries

Arlene S. Bierman, William F. Lawrence, Samuel C. Haffer,
and Carolyn M. Clancy
Object ive. Th e Medicare Healt h  Out comes Survey (H O S) , a new qualit y measure in  th e
H ealt h  Plan  Employer Dat a an d In f ormat ion  Set , is design ed to assess ph ysical an d men t al
f un ct ion al healt h  out comes of  Medicare ben ef iciaries en rolled in  Medicare+Ch oice orga-
n izat ion s. We discuss th e rat ion ale for th e HO S measure toget h er wit h  met h odologic ch al-
len ges in  it s use an d in t erpret at ion , usin g descript ive dat a f rom t h e baselin e M edicare H O S
t o illust rat e some of  t h ese ch allen ges.
Dat a Source/St udy  Design. Th e 1999 Coh ort  2 Medicare HO S baselin e dat a were used for
a cross-sect ion al descript ive an alysis. A ran dom sample of  1,000 ben ef iciaries f rom each 
h ealt h  plan  wit h  a Medicare+Ch oice con t ract  was surveyed (N = 156,842; 282 organ izat ion s
in cluded in  t h ese an alyses) .
Principal Findings. Th e HO S measure is design ed to assess a previously un measured di-
men sion  of  qualit y. Plan -level variat ion  was seen  across all baselin e measures of  sociode-
mograph ic ch aract erist ics an d illn ess burden . At  th e in dividual level socioecon omic
posit ion  as measured by educat ion al at t ain men t  was st ron gly associat ed wit h  fun ct ion al
st at us. Th e least  educat ed ben ef iciaries had th e high est  burden  of  illn ess on  all measures
examin ed, an d th ere was a con sist en t  an d sign if ican t  gradien t  in  healt h  an d fun ct ion al
st at us across all levels of  educat ion . In  an alyses st rat if ied by race an d et h n icit y, socioeco-
n omic gradien t s in  f un ct ion  persist ed.
Conclusions. Despit e limit at ion s, by focusin g at t en t ion  on  th e need to improve fun ct ion al
h ealt h  out comes amon g elderly Medicare ben ef iciaries en rolled in  Medicare+Ch oice, th e
H O S can  serve as an  import an t  new tool to support  ef f ort s to improve healt h  care qualit y.
T h e H O S provides valuable in f ormat ion  at  t h e f ederal, st at e, an d h ealt h  plan  levels t h at  can 
be used t o iden t if y, priorit ize, an d evaluat e qualit y improvemen t  in t erven t ion s an d mon it or
progress for th e program overall as well as for vuln erable subgroups. To in t erpret  th e HO S
as a qualit y measure in dividual- an d plan -level dif f eren ces in  fun ct ion al st at us an d illn ess
burden , as well as met h odologic issues in  healt h  st at us measuremen t , need to be recog-
n ized an d addressed.

Key  Words. Fu n ct ion al st at us , man aged care,  Medicare,  out c omes measu remen t , qu alit y 
of  care
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A major goal of  healt h care f or eld erly Med icare benef iciaries is t o maint ain in- 
d ep end ence, p revent  f u nct ional d ecline, and  imp rove healt h-relat ed  qu alit y of 
lif e. H owever, t hese ou t comes are not  rou t inely assessed  t o d et ermine whet her
t his goal is achieved . In recent  years mu ch at t ent ion has been f ocu sed  on t he f act 
t hat  receip t  of  healt h care services of  su bop t imal qu alit y is a common p roblem
f or Med icare benef iciaries ( Asch, Sloss, H ogan, et  al. 2000; Jencks, Cu erd on,
Bu rwen, et  al. 2000) . D ef icit s in qu alit y of  care f or Med icare benef iciaries have
been f ou nd  in f ee- f or- service and  managed  care and  in inp at ient  and  ambu lat ory
set t ings ( Asch, Sloss, H ogan, et  al. 2000; Ayanian et  al. 1999; Jencks, Cu erd on,
Bu rwen, et  al. 2000; Sed d on, Ayanian, L and ru m, et  al. 2001) . G ap s in qu alit y have
been id ent if ied  in t he u se of  p revent ive services su ch as mammograp hy and 
p neu mococcal vaccine, management  of  chronic cond it ions su ch as heart  f ailu re
and  d iabet es, management  of  acu t e event s su ch as myocard ial inf arct ion, and 
management  of  common geriat ric synd romes su ch as f alls and  incont inence
( Ayanian et  al. 1999; Blu st ein 1995; H yman and  P avlik 2001; Morbidity and Mortal- 
ity Week ly Report 2001; Kell, D rass, Bau sell, et  al. 1999; O ’Connor, Qu int on, Tra- 
ven, et  al. 1999; Sed d on, Ayanian, L and ru m, et  al. 2001; Sou merai, McL au ghlin,
G u rwit z, et  al. 1999) . Imp roved  clinical management  in t hese areas cou ld  lead  t o
bet t er f u nct ional healt h ou t comes. Moreover, t he u nd eru se of  ef f ect ive int erven- 
t ions t hat  can imp rove f u nct ional st at u s is wid esp read  ( Bou lt , Bou lt , Morishit a, et 
al. 2001; Reu ben, F rank, H irsch, et  al. 1999) . The availabilit y of  a qu alit y measu re
aimed  at  assessing f u nct ional healt h ou t comes wou ld  be an imp ort ant  t ool f or
ef f ort s t o assess and  imp rove healt h care qu alit y.

A recent  Inst it u t e of  Med icine ( IO M)  rep ort  emp hasizes t hat  a goal of  t he
U.S. healt h care syst em is “t o imp rove t he healt h and  f u nct ioning of  t he p eop le of 
t he Unit ed  St at es,” and  assert s t hat  gap s in qu alit y of  care are so large as t o const i- 
t u t e a “chasm” ( IO M 2001) . The Cent ers f or Med icare &  Med icaid  Services

———
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( CMS)  have a major f ocu s on imp roving t he qu alit y of  care p u rchased  by Med i- 
care f or benef iciaries in bot h f ee f or service and  managed  care. Throu gh t he
H ealt h Care Qu alit y Imp rovement  P roject , CMS has had  some not able su ccesses
in qu alit y imp rovement  ( CMS 2001; Kief e, Allison, Williams, et  al. 2001; Mar- 
ciniak, E llerbeck, Rad f ord , et  al. 1998) . In 1997 CMS cont ract ed  wit h t he Na- 
t ional Commit t ee on Qu alit y Assu rance ( NCQA)  t o ad ap t  t he H ealt h P lan
E mp loyer D at a and  Inf ormat ion Set  ( H E D IS)  f or u se in Med icare managed  care.
The comp lex const ellat ion of  chronic illness, comorbid it y, and  f u nct ional im- 
p airment  among t he eld erly p resent s u niqu e challenges in d evelop ing qu alit y
measu res f or t his p op u lat ion.

Recognit ion of  f u nct ional st at u s as an imp ort ant  ou t come of  care and  con- 
cern abou t  how managed  care wou ld  af f ect  t his ou t come led  t o t he d evelop ment 
of  t he Med icare H ealt h O u t comes Su rvey ( H O S) , a new qu alit y measu re in
Med icare H E D IS ( Ware, Bayliss, Rogers, et  al. 1996) . The H O S is d esigned  t o
measu re change in self -rep ort ed  f u nct ion over t wo years u sing t he su mmary
scores f rom t he Med ical O u t comes Su rvey Short  F orm 36 ( SF - 36)  ( Coop er,
Kohlmann, Michael, et  al. 2001; St evic, H af f er, Coop er, et  al. 2000) . In wint er
2002 CMS will p u blicly release t he resu lt s of  t he H O S measu re. The case
mix–ad ju st ed  p rop ort ion of  enrollees whose t wo- year change in p hysical and 
ment al f u nct ion was worse comp ared  wit h t hose whose f u nct ion was t he same or
bet t er will be rep ort ed . In t his art icle we d iscu ss t he rat ionale f or t he H O S meas- 
u re along wit h met hod ologic challenges in it s u se and  int erp ret at ion, u sing d e- 
scrip t ive d at a f rom t he baseline Med icare H O S t o illu st rat e some of  t hese issu es.

HEALTH OUTCOMES AS A QUALITY MEASURE

Most  cu rrent  act ivit ies in qu alit y measu rement , inclu d ing t hose of  Med icare
H E D IS, d erive f rom broad  int erest  in t he syst emat ic ap p licat ion of  scient if ic evi- 
d ence t o d aily p ract ice and  bu ild  on D onabed ian’s f ramework f or qu alit y assess- 
ment  ( D onabed ian 1980, 1988) . This f ramework emp hasizes t he relat ionship s
among t he st ru ct u re, p rocesses, and  ou t comes of  healt h care. H ist orically most 
qu alit y imp rovement  measu res have f ocu sed  on assessing t he st ru ct u re or p roc- 
esses of  care. The p ast  d ecad e, however, has wit nessed  su bst ant ial st akehold er
int erest  in assessing t he ou t comes, or “end  resu lt s,” of  healt h care services ( Clancy
and  E isenberg 1998)  To be valid , st ru ct u re and  p rocess measu res need  t o be as- 
sociat ed  wit h ou t comes of  care. Conversely, f or an ou t come measu re t o be valid  it 
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need s t o be associat ed  wit h t he st ru ct u re and  p rocesses of  care ( Brook, McG lynn,
and  Cleary 1996) .

I n ad d it io n  t o u si ng  t h e t ra d i t io na l  end p oi nt s  o f  m or t a l it y a nd  p h ys io l - 
o gi c m ea su r es , h ea lt h  s er v ices  resea rcher s ha v e d ev el op ed  sh o rt , v al id  t o ol s  t o
a ss es s  a d d i t i on a l d i m en si o ns  o f  h ea l t h  a n d  wel l- bei ng  i m p o rt a nt  t o  p at i en t s .
H ea lt h  p er cep t i o ns  a r e am o ng  t h e bes t  p r ed i ct o rs  o f  f u t u re u s e of  serv i ces a nd 
m or t a l it y ( Bi er m an  et  a l. 19 99 ; C on n el ly , P hi l br ick , Sm i t h , et  al . 1 98 9 ; Wi l so n
a nd  K a p l an  19 95 ) . H ea l t h  s t at u s  meas u res a ss es s  t he net  ef f ect  o f  o ne o r  a ll 
h ea lt h  p ro b lems  an d  t reat m en t s  on  m u lt ip l e d o m ai ns  of  h eal t h . A va i la bl e i n - 
s t r u m ent s i nclu d e mea su res  o f  o vera l l hea lt h a s wel l as  as ses sm en t s of  t h e ef - 
f ect  o f  a s in gl e d is eas e ent it y . Th e con t en t  o f  it ems  i n  t hes e in s t r u m ent s,
w het h er gen er ic or  d i seas e s p ecif ic, f ocu ses o n st a nd ar d iz ed  rep o r t s  o f  a n i nd i - 
v id u a l ’s  a b il it y  t o p u r su e a  v a ri et y  o f  a ct iv i t i es . A  g eneri c p at i en t - r ep or t ed 
m ea su r e need s  t o  con s id er  f u nct io n a cr os s  m u l t ip le d o ma i ns  o f  h ea l t h 
( G u ya t t , F een y, an d  P at ri ck 19 9 3; P a t r ick  a nd  Ch ia n g 20 0 0)  t o  b e a p p l icab l e t o 
a  w id e v ar i et y o f  hea lt h s t a t es . Th e S F - 3 6, a  f r eq u en t l y u sed  m ea su r e, a s sess es
p hy si cal , emo t i o na l, ro le, a nd  so ci a l f u n ct io n in g; vi t a l it y; bo d i l y p a i n; a n d  gen - 
era l h ea lt h  p er cep t i o ns  ( Wa re 19 93 ) . T he p h ys i ca l com p o n en t  s u m ma r y
( P C S)  an d  m en t a l  com p on en t  s u m m ar y ( MC S)  scal es ar e t he t w o s u m ma r y
s ca les  d er i ved  f r om  t h e SF - 36  ( Wa re, K os i ns ki , B ay l is s, et  a l . 19 9 5) . T hes e
m ea su r es  a r e wi d el y u sed  i n ou t co mes  r es ear ch  an d  a re b egi nn i ng  t o  b e a p - 
p li ed  t o  q u al it y  m ea s u r em ent .

I ni t i a l ver si on s  o f  H E D IS  reli ed  al m os t  exclu s iv el y  o n s t r u ct u r e a nd  p r oc- 
ess  m eas u r es. Meas u r es of  p r ev ent iv e car e p red om in a t ed  ( Schn eid er , R ieh l,
C ou rt e-W ienecke, et  al . 1 99 9 ) . New er ver si on s  o f  H E D IS  ha ve p l aced  in creas - 
i ng  em p h as i s on  meas u res o f  t h e q u a l it y o f  ca r e f o r  chr on ic il ln ess  a n d  ha v e
a d d ed  d i sea se- s p ecif i c ou t co mes  m ea s u r es . Med i ca re H E D I S  2 00 1  i ncl u d es 
s t r u ct u r al  meas u res ( e.g., b oa r d  cer t i f i cat io n  o f  p hy si cia ns ; a rr a ng em ent s w it h
p u b li c h ea l t h , ed u ca t io na l , an d  s oci al  s erv ice o rg a ni za t io ns ; a va i la bi l it y o f  la n - 
g u a ge in t er p r et a t i on  serv i ces)  an d  p ro ces s mea su res  f or  p r ev ent iv e s er v ices 
( e.g., m am m og ra p hy  s creen i ng , i nf lu enz a a nd  p n eu mo cocca l  v accin at i on s) 
a nd  chr on ic d i sea ses ( e.g., h em o gl ob i n A1 C  checked , eye ex am  p erf or m ed  i n 
d ia bet ics, bet a  bl ock er s p rescr ib ed  af t er  m yo car d i a l in f ar ct i on ) . Th e t hr ee d i s - 
eas e- s p eci f ic o u t com es mea su res  a re al l p hy si o lo gi c end p oi nt s  ( co n t r ol  of  h y - 
p er t en si on , g lu cos e i n d i a bet i cs, a n d  hy p er li p id em i a af t er  a  my oca rd ia l 
i nf ar ct i on ) . Th e H O S  is  t h e f i r st  g eneri c o u t com es  meas u re t o  b e i nclu d ed  i n 
H E D IS .
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CRITERIA FOR ADOPTION OF A QUALITY MEASURE

The concep t u al f ramework f or assessing qu alit y of  care is not  new, bu t  t here is
now an exp ect at ion t hat  t his inf ormat ion will be p u blicly rep ort ed  and  p rovid ed 
in a f ormat  t hat  allows comp arison t o inf orm consu mer choice. NCQA has f acili- 
t at ed  t he d evelop ment  of  crit eria f or measu res u sed  f or comp arat ive p u rp oses
( NCQA 1998) . These inclu d e relevance, scient if ic sou nd ness, and  f easibilit y.
Relevance inclu d es t he p revalence and  seriou sness of  t he cond it ion; t he t yp e of 
measu re u sed  ( ou t come vs. p rocess) ; t he signif icance t o one or more st akehold er
grou p s; t he f inancial ef f ect  on healt h syst ems, p rovid ers, or consu mers; p riorit ies
f or u sing resou rces t o maximize healt h; t he abilit y of  p rovid ers t o cont rol t he d i- 
mension of  care; p ot ent ial f or imp rovement ; and  variat ion across p lans ( if  t here is
lit t le variat ion among p rovid ers, t he measu re will not  p ermit  d if f erent iat ion) .
Scient if ic sou nd ness inclu d es clinical evid ence linking t he measu re and  ou t - 
comes, rep rod u cibilit y, valid it y ( bot h clinical and  logical sensibilit y) , and  accu - 
racy. Measu res mu st  not  be af f ect ed  by f act ors beyond  t he cont rol of  healt h care
p rovid ers or t hose f act ors mu st  be known and  measu rable, and  t he p rop ert ies of 
t he measu re shou ld  not  be inf lu enced  by t he u se of  d if f erent  d at a sou rces. F easi- 
bilit y ad d resses measu re sp ecif icat ion, t he bu rd en imp osed  by d at a collect ion,
conf id ent ialit y of  p ersonal healt h inf ormat ion, d at a availabilit y, lack of  known
biases t hat  cou ld  inf lu ence resp onses, and  p ot ent ial f or ind ep end ent  conf irma- 
t ion. The f easibilit y of  obt aining requ isit e d at a is balanced  by t he st rengt h of  p ay- 
ers’ int erest  in t he sp ecif ic measu re at  hand . Bef ore being ad op t ed  int o H E D IS
t he H O S measu re was evalu at ed  and  ap p roved  by t he Clinical P erf ormance
Measu rement  Commit t ee of  NCQA u sing t hese crit eria.

FUNCTIONAL STATUS AS A QUALITY MEASURE

A benef it  of  u sing f u nct ional st at u s as a qu alit y measu re is t hat  it  cap t u res what  is
imp ort ant  t o t he p at ient . O u t comes measu res t hat  ref lect  t he p at ient ’s p ersp ec- 
t ive on t he su ccess of  t reat ment s are esp ecially u sef u l f or p at ient s wit h chronic
cond it ions becau se t rad it ional measu res su ch as laborat ory t est s or x-rays p rovid e
imp recise inf ormat ion abou t  t he ef f ect iveness of  t reat ment  and  d o not  enable
clinicians and  p at ient s t o make d ecisions t hat  involve t rad eof f s bet ween lengt h
and  qu alit y of  lif e. F or examp le, rad iograp hic f ind ings on a knee joint  in a p at ient 
wit h ost eoart hrit is d o not  mat t er nearly as mu ch t o t he p at ient  as t he d egree t o
which t he p erson can walk and  t o which he or she is f ree f rom p ain ( Creamer,
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L et hbrid ge- Cejku , and  H ochberg 2000) . This f ocu s on what  is imp ort ant  t o t he
p at ient  is one of  t he hallmarks of  p rovision of  qu alit y care ( IO M 2001) .

G eneric f u nct ional st at u s inst ru ment s sacrif ice t he d ep t h of  measu rement 
of  biologic inf ormat ion of  d isease- sp ecif ic clinical measu res f or t he bread t h of 
covering a wid e variet y of  healt h d omains. Nevert heless, generic measu res have
been shown t o be resp onsive t o changes cau sed  by healt h care int ervent ions
( Qu alit yMet ric, Inc. 2000) . G eneric and  d isease- sp ecif ic measu res have been
f ou nd  t o p rovid e comp lement ary inf ormat ion ( Cu nningham, Bozzet t e, H ays, et 
al. 1995) . The SF - 36 has shown d if f erences resu lt ing f rom clinical int ervent ions
inclu d ing coronary angiop last y ( Kru mholz, McH orney, Clark, et  al. 1996) , joint -
rep lacement  su rgery ( F ort in, Clarke, Josep h, et  al. 1999; St u cki et  al. 1995) , and 
p harmacologic t herap y f or d ep ression ( Cou lehan, Schu lberg, Block, et  al. 1997;
Revicki, Simon, Chan, et  al. 1998) . A rand omized  cont rolled  t rial of  ou t p at ient 
comp rehensive geriat ric assessment  cou p led  wit h an int ervent ion t o p romot e
ad herence t o recommend at ions resu lt ed  in bet t er SF - 36 P CS and  MCS scores at 
15 mont hs in t he int ervent ion grou p  ( Reu ben, F rank, H irsch, et  al. 1999) . An- 
ot her rand omized  cont rolled  t rial of  ou t p at ient  geriat ric assessment  and  man- 
agement  f ou nd  t hat  exp eriment al p art icip ant s were less likely t han cont rols t o
lose f u nct ional abilit y ( Bou lt , Bou lt , Morishit a, et  al. 2001) . In ad d it ion, generic
inst ru ment s allow comp arabilit y bet ween d if f erent  healt h cond it ions su ch as es- 
t imat es of  f u nct ional d ef icit s associat ed  wit h sp ecif ic cond it ions. The bread t h of 
d omains measu red  makes generic measu res resp onsive t o t he p resence of  mu lt i- 
p le healt h cond it ions ( L aw rence, F ryback, Mart in, et  al. 1996; Mancu so, P et erson,
and  Charlson 2000; Mozes, Maor, and  Shmu eli 1999; Small, Birket t , Meyers, et  al.
1996; St ier, G reenf ield , L u beck, et  al. 1999; van Manen, Bind els, D ekker, et  al.
2001) , an ad vant age in measu ring f u nct ion in p eop le wit h mu lt ip le chronic con- 
d it ions, t he norm among t he eld erly.

Challenges to Use and Interpretation of Functional Status Measures

D esp it e t he at t ract iveness of  u sing healt h and  f u nct ional st at u s measu res as ou t - 
comes f or qu alit y measu rement , t here are many challenges in t heir u se and  in- 
t erp ret at ion. Und erlying biologic f act ors, environment al f act ors su ch as social
and  economic su p p ort s, and  ind ivid u al f act ors su ch as p ersonal mot ivat ion all
p lay a role in d et ermining f u nct ional st at u s ( Kap lan, Kravit z, and  G reenf ield 
2000; P at rick and  Chiang 2000; Wilson and  Cleary 1995; Wilson and  Kap lan
1995) . F act ors beyond  t he cont rol of  healt h p lans, su ch as age, ed u cat ion level,
and  socioeconomic st at u s, have been shown t o inf lu ence f u nct ional st at u s in d ia- 
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bet es ( Caru so, Silliman, D emissie, et  al. 2000)  and  p rost at e cancer ( P enson,
St od d ard , P ast a, et  al. 2001) . H owever, t hese f act ors have also been associat ed 
wit h t he qu alit y of  care received  ( F iscella et  al. 2000) . The d egree t o which healt h
care can med iat e t hese d if f erences remains t o be d et ermined . Theref ore, while
case- mix ad ju st ment  t hat  inclu d es d emograp hic f act ors may f acilit at e comp ari- 
sons bet ween p lans by cont rolling f or f act ors ou t sid e of  a p lan’s cont rol, it  may
also mask d isp arit ies in healt h care qu alit y by et hnicit y and  socioeconomic st at u s.
St rat if ying t he measu res by et hnicit y and  socioeconomic st at u s may overcome t his
limit at ion; however, oversamp ling of  u nd er-rep resent ed  grou p s may be need ed 
t o p rovid e ad equ at e samp le size f or comp arison at  t he p lan level.

In ad d it ion, t he ef f ect  of  racial, et hnic, and  cu lt u ral d if f erences on SF - 36
scores are not  well- est ablished . The su rvey is available in nu merou s langu ages and 
has been valid at ed  int ernat ionally ( F u ku hara, Ware, Kosinski, et  al. 1998; L ewin- 
E p st ein et  al. 1998; Ware, G and ek, Kosinski, et  al. 1998) . In t he Unit ed  St at es
comp arisons bet ween blacks and  whit es have yield ed  conf lict ing inf ormat ion
abou t  d if f erences f or p art icu lar su bgrou p s. In breast  cancer su rvivors ( Ashing- 
G iwa, G anz, and  P et ersen 1999)  and  p at ient s evalu at ed  f or acu t e chest  p ain
( Johnson, G old man, O rav, et  al. 1995)  no d if f erences were f ou nd  bet ween blacks
and  whit es when socioeconomic st at u s was accou nt ed  f or, yet  in a grou p  of  ind i- 
gent  blacks and  whit es some d if f erences were f ou nd  ( L arson, Colangelo, and 
G ood s 1998) . A st u d y of  Chinese Americans su ggest ed  p ossible d if f erences in
qu est ion int erp ret at ion ( Chang et  al. 2000) . More p op u lat ion- based  work need s
t o be d one t o bet t er u nd erst and  how d if f erent  racial and  et hnic grou p s int erp ret 
t hese measu res so t hat  t he ef f ect  of  d if f erences in racial/ et hnic comp osit ions
bet ween p lans on ou t comes measu res can be examined .

Becau se t he HO S measu re is a longit u d inal assessment  of  out comes it  is sen-
sitive to at trit ion bias. Att rit ion bias in t he H O S measu re could  occu r as a resu lt of 
d isenrollment of  benef iciaries, bot h involunt ary and  volu nt ary. Bet ween 1999 and 
2001, 1,700,000 Med icare benef iciaries were d isenrolled  f rom t heir managed  care
p lans eit her because t heir plan wit hd rew f rom p articip at ion or red u ced it s service
area ( G old  2001) . Red u ction in service area might af f ect  t he H O S measu re in t wo
ways. F irst , smaller samp le size at  t wo years wou ld  af f ect t he p recision of  t he esti-
mates of f u nct ional change. Second , if benef iciaries in t he market  areas t hat  were
withd rawn were healt hier or sicker at  baseline than those in remaining areas, t his
could  bias t he t wo- year change scores. In ad d it ion, there is evid ence t hat  sicker
enrollees may d isenroll f rom p lans ( Morgan et  al. 1997) . Dif f erences in disenroll-
ment  rates are p otent ially associat ed  wit h d if f erences in health p lan qu alit y. A p lan
t hat  p erf orms bet ter in caring f or and ret aining sicker benef iciaries could  have
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worse t wo- year change scores t han a p lan whose sicker members disenrolled. Cu r-
rent ly, d isenrollees are not su rveyed  at  t wo years. If  t wo- year d at a were collect ed on
d isenrollees, it  wou ld  help  in bot h u nd erstand ing and ad just ing f or t hese biases.

Case- mix ad ju st ment  is u sed  t o accou nt  f or grou p - level d if f erences in base- 
line healt h st at u s bet ween p lans. Resid u al conf ou nd ing in case- mix ad ju st ment 
mod els is t he norm and  is likely t o p resent  a challenge t o t he int erp ret at ion of 
H O S resu lt s. In measu ring healt h p lan qu alit y it  is imp ort ant  t o recognize t hat 
baseline healt h st at u s of  enrollees may ref lect  qu alit y of  care in p rior years. Also,
becau se f u nct ional imp airment  is a p red ict or of  su bsequ ent  d ecline t he higher
t he p rop ort ion of  f u nct ionally imp aired  members in a p lan, t he great er t he like- 
lihood  f or p oorer p erf ormance on change scores ( Saliba, E lliot , Ru benst ein, et  al.
f ort hcoming) .

In int erp ret ing H O S resu lt s and  resp onsiveness of  t he measu res it  is neces- 
sary t o consid er ef f ect  size or minimally imp ort ant  d if f erence ( G u yat t  2000)  in SF - 
36 scores. There may be st at ist ically signif icant  d if f erences in scores, bu t  when d o
t hese d if f erences rep resent  meaningf u l changes in healt h? Changes in scores
wit h meaningf u l event s have been examined  t o p rovid e evid ence of  clinical im- 
p ort ance ( Qu alit yMet ric, Inc. 2000; Ware and  Kosinski 2001) ; f or examp le, hav- 
ing a migraine head ache t reat ed  imp roves t he P CS score abou t  t wo p oint s
( Qu alit yMet ric, Inc. 2000)  and  aging one year f or t hose over age 65 rep resent s a
loss of  abou t  one p oint  on P CS ( Ware and  Kosinski 2001) . It  is also imp ort ant  t o
consid er whet her all d omains of  healt h t hat  are imp ort ant  t o p eop le are cap - 
t u red . F or examp le, sensory f u nct ion is not  d irect ly measu red  by t he SF - 36, so
maint enance of  visu al f u nct ion in a d iabet ic t hrou gh p revent ive eye care wou ld 
only be measu red  t hrou gh t he ef f ect  on p hysical or ment al f u nct ion. In a st u d y of 
resp onsiveness t o change t o int ervent ions f or t he management  of  benign
p rost at ic hyp ert rop hy, d isease- sp ecif ic measu res were more sensit ive t o change in
symp t oms t han generic measu res ( Jenkinson, G ray, D oll, et  al. 1997) .

P at ient  p ref erences are likely t o p lay a role in int erp ret at ion of  H O S scores.
Consid er t wo int ervent ions ap p lied  t o equ ivalent  grou p s of  p at ient s wit h t he same
baseline f u nct ional st at u s; af t er t he int ervent ion one grou p  has a P CS of  45 and 
an MCS of  55, and  t he ot her has a P CS of  55 and  an MCS of  45. There is no clear
answer which grou p  received  t he best  healt h benef it .

Ad ministrat ion and response issu es may also af f ect  scores. While t he SF - 36
t akes an average of  t en minut es to comp let e, p eop le wit h less than a high school
ed ucat ion ( McH orney 1996) , eld erly p eop le ( Sherbourne and  Mered ith 1992) ,
and t hose with cognit ive impairment s ( McH orney, Teno, Lu , et al. 1990) t end  t o
t ake longer, increasing t he resp ond ent bu rden and  p otent ially decreasing re-
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sp onse rat es in t hese grou p s. Thus, p lans wit h low resp onse rates cou ld  have art if i-
cially higher scores becau se of  great er nonresp onse of  t hose wit h lower fu nct ional
st at u s. F u rt hermore, eld erly respond ent s are more likely to requ ire assist ance or a
p roxy t o respond , or have cognit ive imp airment s t hat  can af f ect valid it y ( H ayes
et  al. 1995; McH orney 1996) . Mod e of  ad ministrat ion af fect s SF - 36 scores, wit h
t elep hone- ad ministered  su rveys p rod u cing higher scores t han mail su rveys
( McH orney, Kosinski, and  Ware 1994) . These f act ors may also influ ence assess-
ment  of  health p lan p erf ormance.

WHAT DO BASELINE DATA FROM HOS TELL US?

Select ed d escrip t ive d at a f rom t he H O S 1999 cohort 2 baseline d ata are rep ort ed 
t o illu st rat e ind ivid u al-  and  p lan- level d if f erences in case mix. The H O S is a mail
su rvey wit h telep hone follow- u p  of  nonresp ond ents of  a rand om samp le of  1,000
benef iciaries f rom each healt h p lan wit h a Med icare+Choice contract . The H O S
consist s of  a 95- it em core. The core inst rument  is comp osed  of  t he SF - 36, a well- 
t est ed , valid, and reliable self -report  tool for assessing t he p hysical and  ment al
healt h st at u s of  the general p op ulat ion, act ivities of  d aily living, chronic cond it ions,
clinical sympt oms su ch as chest  pain and  short ness of breat h, as well as sociod e-
mograp hic information inclu ding race/ et hnicit y, income, and  ed ucat ion. The
su rvey resp onse rat e was 66 p ercent . For ind ividu al- level analysis we inclu d ed all
commu nity- d welling benef iciaries aged  65 and  older, exclu ding ind ivid u als en-
rolled  in E vercare or Program of  All- inclu sive Care for t he E lderly ( P ACE)  p lans or
in hosp ice care ( N  = 156,842)  Age-  and  gend er-ad ju st ed  dif f erences in healt h and 
f u nct ional stat u s measures across f ive levels of ed u cat ional att ainment  are re-
p ort ed . We also rep ort  d if f erences in age-  and  gend er- ad just ed  SF - 36 P CS su m-
mary scores st rat if ied  by race and  gend er. SUD AAN was u sed t o accou nt  f or
clust ering wit hin p lans. F or p lan- level analyses we creat ed  variables t o ind icat e the
p rop ort ion of ind ivid u als in a given plan rep orting sp ecific d emograp hic and 
healt h and  f unct ional st at u s charact erist ics. We rep ort  t he mean p ercent age and 
range across 282 Med icare+Choice plans f or these variables.

How Different Are Plans?

Table 1 shows p lan- level variat ion in d emograp hics, chronic d isease p revalence,
symp t oms, SF - 36 scores and  su bscales, and  comorbid it y f or 282 Med icare+Choice
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Table 1:–– D emograp hics, Illness Bu rd en, and  F u nct ional
St at u s Among Med icare+Choice P lans ( %) 

Standard
Mean Error Range

Demographics
–Non-Hispanic White 79 14 11–96
–Non-Hispanic Black or African American 7 8 0–60
–Hispanic or Spanish 6 8 0–56
–Asian or Pacific Islander 1 4 0–49
–Income < $10,000 16 7 6–54
–Education < high school 31 9 14–74
Chronic Conditions
–Hypertension 54 4 43–72
–Arthritis 49 4 37–67
–Diabetes 17 3 10–37
–Cardiovascular disease* 36 3 28–49
–Congestive heart failure 7 2 3–14
Impairment
–Difficulty hearing 13 3 6–23
–Difficulty seeing 6 2 2–18
Symptoms
–Urinary incontinence 27 4 14–39
–Felt depressed or sad† 13 3 6–34
SF-36 Summary Scores
–PCS 40.8 1.6 35.3–44.8
–MCS 52.5 1.1 45.5–55.1

*Reports at least one of the following conditions: ischemic heart disease, stroke, conges-
tive heart failure, other heart condition.
†Felt sad or depressed much of the time in the past year.

organizations. For example, whereas the mean proportion of  blacks enrolled was 7
percent, the range was 0 percent to 60 percent. The mean number of enrollees at the
plan level reporting annual household income less than $10,000 was 16 percent with
a range of 6 percent to 54 p ercent. Mean PCS and  MCS ranged ten points across
plans. L arge plan- level diff erences were seen for all measures of illness burd en includ-
ing self -rep orted  chronic conditions such as hyp ertension, congestive heart failure,
and  diabetes; the proportion of enrollees report ing visual or hearing imp airment or
dep ressed mood; and mean number of comorbid  cond itions. While t he nu mber of
plans at  the extremes of the range may be low, t hese plan- level diff erences in demo-
graphics and illness bu rden are likely to be associat ed with two-year change scores.
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How Different Are Populations?

Table 2 shows age-  and  gend er- ad ju st ed  d if f erences in healt h and  f u nct ional
st at u s st rat if ied  by level of  ed u cat ional at t ainment , a measu re of  socioeconomic
p osit ion. The least  ed u cat ed  benef iciaries had  t he highest  bu rd en of  illness on all
measu res examined , and  t here was a consist ent  and  signif icant  grad ient  in healt h
and  f u nct ional st at u s across all levels of  ed u cat ion. F or examp le, 45.7 p ercent  of 
benef iciaries wit h eight  years or f ewer of  f ormal ed u cat ion, comp ared  t o 15.3
p ercent  of  benef iciaries who comp let ed  college, rep ort ed  f air or p oor healt h.
Med icare benef iciaries need  t o make comp lex d ecisions abou t  insu rance cover- 
age and  healt h p lan enrollment , make inf ormed  d ecisions abou t  a growing array
of  t herap eu t ic int ervent ions, and  become act ive p art icip ant s in t heir care. All of 
t hese choices can u lt imat ely af f ect  healt h ou t comes. Qu alit y imp rovement  int er- 
vent ions inf ormed  by knowled ge of  grou p - level d if f erences in ed u cat ion and 
healt h lit eracy will need  t o be t ailored  t o commu nicat e t hese choices ef f ect ively.

Table 3 shows d if f erences in SF - 36 P CS su mmary scores st rat if ied  by in- 
come, race, and  ed u cat ion. The p op u lat ion means rep resent  Med icare benef ici- 
aries enrolled  in Med icare+Choice organizat ions, not  t he general U.S. eld erly
p op u lat ion, and  may ref lect  select ion bias in managed  care enrollment  as well as
cu lt u ral d if f erences in resp onse. O n average Asians had  t he highest  mean SF - 36
P CS scores ( 43.1) , f ollowed  by whit es ( 41.0)  and  H isp anics ( 40.5) . The lowest 
mean P CS scores were seen among blacks ( 38.2) . A grad ient  in P CS scores was
seen across all levels of  income and  ed u cat ion f or each et hnic grou p . F or exam- 
p le, t here was a seven- p oint  d if f erence in mean P CS scores f or whit es and  a six- 
p oint  d if f erence f or blacks bet ween t he lowest  and  highest  levels of  income. Simi- 
lar d if f erences were seen f or ed u cat ion. P lans t hat  serve socioeconomically d isad - 
vant aged  benef iciaries are t heref ore likely t o have a worse case mix. The H O S
d at a have t he p ot ent ial t o p rovid e insight s int o t he comp lex int eract ions among
race, et hnicit y, income and  ed u cat ion, and  healt h care d elivery and  healt h ou t - 
comes. They will also p rovid e t he op p ort u nit y t o assess t he ef f ect iveness of  qu alit y
imp rovement  int ervent ions f or t he most  vu lnerable benef iciaries.
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Table 2:–– E d u cat ion, H ealt h St at u s, and  Self -rep ort ed 
Chronic D isease P revalence of  Med icare Benef iciaries Aged 
65 and  O ld er in Med icare+Choice*

≤ 8th < High High School Some College
Grade School Graduate College Graduate

n = 20,191 n = 28,478 n = 55,133 n = 31,843 n = 21,197

Mean SF-36 PCS 37.8 39.2 41.0 41.9 44.1
–(standard error) (0.08) (0.07) (0.05) (0.07) (0.08)
Mean SF-36 MCS 49.6 51.2 52.9 53.7 54.7
–(standard error) (0.07) (0.06) (0.04) (0.06) (0.07)
Fair/poor health 45.7 36.1 25.9 21.0 15.3
Chronic Conditions (%)
–Hypertension 57.9 57.4 53.7 51.5 47.2
–Arthritis 53.5 49.9 46.8 47.3 43.3
–Diabetes 23.2 20.1 16.6 15.1 12.3
–Cardiovascular disease 21.5 22.8 19.9 20.2 16.7
–Congestive heart failure 9.6 8.8 6.9 6.5 5.0
Symptoms (%)
–Urinary incontinence 28.5 27.8 26.1 27.1 25.5
–Felt depressed or sad† 21.9 16.1 10.9 9.4 6.8
–Back pain‡ 17.3 13.5 9.8 9.1 6.4
–Shortness of breath§ 15.8 11.6 8.0 7.1 4.5
–Chest pain with exercise¶ 6.0 3.9 2.6 2.4 1.5
Sensory Impairment (%)
–Difficulty hearing 21.5 16.4 12.2 9.9 6.9
–Difficulty seeing 11.4 6.8 5.2 4.3 3.8
Activities of Daily Living Limitations (%)
–Any difficulty bathing 21.3 15.6 12.5 11.2 9.0
–Any difficulty dressing 18.0 12.6 10.4 9.7 7.8
Comorbidity (%)
–Three or more 58.7 54.8 48.6 48.5 41.8
––chronic conditions
–Mean no. of 3.3 3.0 2.7 2.7 2.4
––comorbid conditions

*A d ju s ted  for  ag e and  g end er . F or  al l  var i abl es , chi - s qu ar e tes t of i nd ep end ence p <  .0 0 0 1 .
†Felt sad or depressed much of the time in the past year.
‡Low back pain interferes with usual daily activities all or most of the time.
§Shortness of breath all or most of the time when walking less than one block.
¶All or most of the time.
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Table 3:––Income, E d u cat ion, and  Mean SF - 36 P CS Scores of 
E ld erly Med icare Benef iciaries in Med icare+Choice*

Non-Hispanic Non-Hispanic Black Hispanic Asian or
White or African American or Spanish Pacific Islander

n = 129,523 n = 9,220 n = 8,051 n = 2,486

Overall 41.0 38.2 40.5 43.1
Income
–Poor (< $10k) 38.1 36.7 38.6 42.0
–Low ($10k–20k) 39.4 38.0 39.3 41.2
–Middle ($20k–30k) 41.1 40.3 41.8 43.3
–Upper middle ($30k–50k) 42.9 42.0 43.9 43.7
–High (> $50k) 45.1 42.5 44.1 45.3
Education
–< 8th grade 37.9 36.3 38.7 41.0
–< high school 39.3 37.7 40.3 42.7
–High school graduate 41.1 39.6 41.6 43.5
–Some college 41.9 40.6 42.6 44.1
–College graduate 44.2 42.7 44.1 43.6

*A d ju s ted  for  ag e and  g end er .

DISCUSSION

Qu alit y of  care is a mu lt id imensional const ru ct , and  measu res t hat  cap t u re t hese
mu lt ip le d imensions are necessary. The H O S measu re assesses an imp ort ant  d i- 
mension of  qu alit y of  care f or Med icare benef iciaries, t he ef f ect  of  healt h care on
f u nct ional st at u s. The H O S p rovid es valu able new healt h st at u s inf ormat ion on
benef iciaries enrolled  in Med icare+Choice inclu d ing t he healt h need s of  high-
risk Med icare benef iciaries. The H O S measu re may serve t o f ocu s at t ent ion on
t he need  t o d evelop  evid ence- based  st rat egies t o imp rove f u nct ional healt h ou t - 
comes in t he Med icare p op u lat ion. The f ocu s of  t his art icle is qu alit y measu re- 
ment . H owever, healt h and  f u nct ional st at u s inf ormat ion on enrollees can also be
u sed  t o inf orm t he d esign of  healt h services and  risk- ad ju st ment  st rat egies f or
p ayment , alt hou gh H O S d at a are not  being u sed  f or t his p u rp ose.

Many qu est ions abou t  t he H O S measu re remain u nanswered . Can f u nc- 
t ional healt h ou t comes be imp roved ? G rowing evid ence f rom t he lit erat u re su g- 
gest s so. Will t he SF - 36 be su f f icient ly resp onsive t o change in f u nct ional st at u s?
H ow will t he H O S measu re p erf orm in d if f erent  p op u lat ions? H ow will t his inf lu - 
ence resu lt s? H ow shou ld  case mix be ad ju st ed  f or? The H O S d at a p rovid e an
u np reced ent ed  look at  t he f u nct ional st at u s of  benef iciaries in Med icare+Choice
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and  t he evid ence t o begin t o answer t hese qu est ions. It  is u nclear how cu rrent 
u ncert aint y and  inst abilit y in t he Med icare+Choice market  will af f ect  t he ap p lica- 
t ion of  t he H O S measu re.

Working wit h t he managed  care ind u st ry and  ot her p art ners, CMS p lans t o
u se t he H O S d at a in t hree d ist inct  ways: t o p rovid e comp arat ive inf ormat ion f or
benef iciaries t o make inf ormed  d ecisions when choosing a healt h p lan, encou r- 
age comp et it ion- based  qu alit y imp rovement , and  assess t he p erf ormance of 
healt h p lans by int egrat ing valid  and  reliable p erf ormance measu res int o t he ac- 
cred it at ion scoring p rocess. P eer-review organizat ions u se resu lt s f rom t he H O S
as an ad d it ional d at a sou rce t o assist  in monit oring t he qu alit y of  care p rovid ed  at 
Med icare+Choice organizat ions. They may init iat e qu alit y imp rovement  p roject s
wit h Med icare+Choice organizat ions, collaborat e wit h organizat ions t hat  ap - 
p roach t hem wit h qu alit y imp rovement  p roject  id eas u sing H O S d at a, and  p ro- 
vid e t echnical assist ance t o healt h p lans in int erp ret ing t heir p lan- sp ecif ic d at a.
Ad d it ionally, p eer-review organizat ions in Arizona, F lorid a, New York, O hio, and 
Michigan have p art nered  wit h int erest ed  healt h p lans in each st at e in a nat ional
p ilot  p roject  t hat  t est s t he u t ilit y of  u sing H O S measu res t o help  id ent if y cohort s
of  p ot ent ially d ep ressed  p at ient s and  imp rove t he recognit ion and  t reat ment  of 
d ep ression in p rimary care.

CMS is exp loring t he f easibilit y of  collect ing similar inf ormat ion f or t rad i- 
t ional f ee- f or- service Med icare. A p ilot  p roject  begu n in 1998 exp lored  t he met h- 
od ologic and  t echnical issu es su rrou nd ing t he imp lement at ion of  t he H O S in
f ee- f or- service Med icare. The H O S inst ru ment  and  p rot ocol were t est ed  in a
samp le of  benef iciaries at  t he grou p - p ract ice level, small- area level, as well as
wit hin a nat ional rand om samp le. Resu lt s of  t his p roject  are now being analyzed .

Brook, McG lynn, and  Cleary ( 1996)  u nd erscore t hat , “It  will never be p os- 
sible t o p rod u ce an error- f ree measu re of  qu alit y of  care.” The H O S is one qu alit y
measu re among many measu res of  qu alit y inclu d ed  in H E D IS. By f ocu sing at t en- 
t ion on t he need  t o d esign int ervent ions t o imp rove f u nct ional healt h ou t comes
t he H O S is an imp ort ant  new t ool f or ef f ort s t o imp rove qu alit y of  care f or t he
Med icare p rogram. H ealt h p lans can u se H O S d at a t o t arget  int ervent ions t o im- 
p rove f u nct ional st at u s. F or examp le, imp roved  p ain management  among ind i- 
vid u als wit h art hrit is, bet t er management  of  congest ive heart  f ailu re, or d iagnosis
and  management  of  u rinary incont inence are all int ervent ions t hat  cou ld  p ot en- 
t ially imp rove f u nct ional healt h ou t comes. Analysis of  H O S longit u d inal d at a may
p rovid e insight s on t he relat ive cont ribu t ion of  p at ient - level f act ors, su ch as socio- 
economic st at u s, and  p lan charact erist ics t o f u nct ional st at u s. The H O S will also
p rovid e valu able inf ormat ion at  t he f ed eral ( CMS)  and  st at e ( p eer-review organi- 
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zat ions)  levels t o help  id ent if y and  p riorit ize qu alit y imp rovement  int ervent ions.
New mod els of  healt h care d elivery will be need ed  t o imp rove f u nct ional st at u s
among Med icare benef iciaries, and  t hese mod els need  t o ad d ress d if f erences in
healt h and  f u nct ional st at u s among d if f erent  p op u lat ions of  eld erly benef iciaries.
The H O S can be consid ered  a “f irst - generat ion” generic qu alit y measu re of 
healt h st at u s t o su p p ort  t hese ef f ort s.
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