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OBJECTIVE: To q u a n t i f y  m e d i c a l  care  c o s t s  for t h e  d i a g n o s i s  
a n d  t r e a t m e n t  o f  g a s t r o i n t e s t i n a l  d i s o r d e r s  a t t r ibutab le  to  
u s e  o f  n o n s t e r o i d a l  a n t i - i n f l a m m a t o r y  drugs  (NSAIDs) o t h e r  
t h a n  asp ir in  in  e l d e r l y  p e r s o n s .  

DESIGN AND SETTING: R e t r o s p e c t i v e  c o h o r t  s t u d y  of  7 5 , 3 5 0  
T e n n e s s e e  M e d i c a i d  e n r o l l e e s  at  l e a s t  6 5  y e a r s  o f  age .  

MEASUREMENTS: T h e  c o h o r t  w a s  c l a s s i f i e d  b y  b a s e l i n e  

NSAID u s e  as  n o n u s e r s  (no u s e  p r e c e d i n g  1 9 8 8 ) ,  o c c a s i o n a l  
u s e r s  (< 7 5 %  of  days)  or  regular  u s e r s  (I> 7 5 %  of  days) .  For 

t h e  fo l low-up y e a r  (1989) ,  w e  c a l c u l a t e d  a n n u a l  r a t e s  o f  ut i l i -  
z a t i o n  of  a n d  M e d i c a r e / M e d i c a i d  p a y m e n t s  for: m e d i c a l  care  
for N S A I D - a s s o c i a t e d  g a s t r o i n t e s t i n a l  d i sorders ;  h o s p i t a l i z a -  
t i o n s / e m e r g e n c y  d e p a r t m e n t  v i s i t s  for p e p t i c  u l c e r s ,  gastr i -  
t i s / d u o d e n i t i s ,  a n d  g a s t r o i n t e s t i n a l  b l eed ing;  o u t p a t i e n t  

u p p e r  a n d  l o w e r  g a s t r o i n t e s t i n a l  t r a c t  r a d i o l o g i c  a n d  e ndo-  

s c o p i c  e x a m i n a t i o n s ;  a n d  h i s t a m i n e 2  (H2)-receptor an tago -  
n i s t ,  sucra l fa te ,  a n d  a n t a c i d  p r e s c r i p t i o n s .  R a t e s  w e r e  ad- 
j u s t e d  for d e m o g r a p h i c  c h a r a c t e r i s t i c s  a n d  b a s e l i n e  h e a l t h  
care  u t i l i z a t i o n .  

RESULTS:  A m o n g  n o n u s e r s  o f  NSAIDs,  t h e  a d j u s t e d  m e a n  an-  

n u a l  p a y m e n t  for all  t y p e s  o f  m e d i c a l  c a r e  for s t u d y  gas-  
t r o i n t e s t i n a l  d i s o r d e r s  w a s  $ 1 3 4 .  T h i s  i n c r e a s e d  to  $ 1 8 0  

a m o n g  o c c a s i o n a l  u s e r s ,  an  e x c e s s  o f  $ 4 6  (p < .001);  and  to  
$ 2 4 4  a m o n g  regu lar  u s e r s ,  an  e x c e s s  o f  $ I I I  (p < . 0 0 1 ,  c o m -  
p a r i s o n  w i t h  b o t h  n o n u s e r s  a n d  o c c a s i o n a l  users ) .  C ohor t  
m e m b e r s  w i t h  a n y  b a s e l i n e  y e a r  NSAID u s e  h a d  an a d j u s t e d  

m e a n  a n n u a l  p a y m e n t  o f  $ 1 9 1 ,  $ 5 7  (p < . 0 0 1 )  h i g h e r  t h a n  
t h a t  for n o n u s e r s .  In  b o t h  u s e r s  a n d  n o n u s e r s  o f  NSAIDs,  

m e d i c a t i o n s  a n d  i n p a t i e n t  care  a c c o u n t e d  for t h e  l ar ge s t  
c o m p o n e n t  o f  c o s t s .  A m o n g  regular  NSAID u s e r s ,  e x c e s s  pay-  
m e n t s  i n c r e a s e d  w i t h  b a s e l i n e  NSAID dose:  $ 5 6 ,  $ 1 2 0 ,  and  
$ 1 5 7  for l e s s  t h a n  1, 1 t o  2,  a n d  m o r e  t h a n  2 s t a n d a r d  u n i t s  
per  day ,  r e s p e c t i v e l y  (p < .01 ,  l inear  trend) .  

CONCLUSIONS: N o n s t e r o i d a l  a n t i - i n f l a m m a t o r y  drug (NSAID) 
u s e  in  e l d e r l y  p a t i e n t s  w a s  a s s o c i a t e d  w i t h  s u b s t a n t i a l  e x c e s s  
c o s t s  a n d  u t i l i z a t i o n  of  m e d i c a l  c a r e  for g a s t r o i n t e s t i n a l  dis-  

orders .  

K E Y  WORDS:  n o n s t e r o i d a i  a n t i - i n f l a m m a t o r y  drugs  (NSAIDs); 

a d v e r s e  e f fects ;  g a s t r o i n t e s t i n a l  d i sorders ;  m i s o p r o s t o l ;  c o s t  
i d e n t i f i c a t i o n .  
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N ' o n s t e r o i d a l  a n t i - i n f l a m m a t o r y  d r u g s  (NSAIDs) a re  

a m o n g  t h e  m o s t  f r e q u e n t l y  u s e d  m e d i c a t i o n s  b y  per-  

s o n s  65  y e a r s  of age or  older .  B e t w e e n  10% a n d  15% of 

e lder ly  p e r s o n s  u s e  a p r e s c r i p t i o n  NSAID o n  a n y  g iven  

day.  i-3 A c o m m o n  a n d  p o t e n t i a l l y  s e r i o u s  a d v e r s e  effect  of 

NSAIDs is g a s t r o i n t e s t i n a l  m u c o s a l  in ju ry .  4-5 A m o n g  o lder  

NSAID u s e r s ,  b e t w e e n  10% a n d  5 0 %  h a v e  a b d o m i n a l  

pa in ,  6,7 10% to 3 0 %  h a v e  g a s t r o d u o d e n a l  l e s ions ,  a-9 a n d  

d u r i n g  1 y e a r  of u s e  1% to 3% deve lop  c o m p l i c a t i o n s  re-  

s u l t i n g  in  h o s p i t a l i z a t i o n  or  dea th .~°  B e c a u s e  of t h e  h i g h  

p r e v a l e n c e  of NSAID use ,  a p p r o x i m a t e l y  3 0 %  of u lce r -  

r e l a t ed  h o s p i t a l i z a t i o n s  a n d  d e a t h s  in  t h i s  p o p u l a t i o n  a re  

a t t r i b u t a b l e  to NSAIDs. ~-I i 

T h e  i n c r e a s i n g  e m p h a s i s  o n  e v a l u a t i n g  t h e  cos t -ef fec-  

t i v e n e s s  of d r u g s ,  12 a n d  o t h e r  m e d i c a l  ca re  i n t e r v e n -  

t ions ,  13 s u g g e s t s  t h e  n e e d  to c o n s i d e r  t h e  e c o n o m i c  as  

well  a s  t h e  c l in ica l  c o n s e q u e n c e s  of NSAID use .  E c o n o m i c  

a n a l y s i s  is p a r t i c u l a r l y  i m p o r t a n t  for NSAID u s e  in  t h e  

e lder ly  b e c a u s e  of t h e  h i g h  p r e v a l e n c e  of d r u g  use ,  1-3 t h e  

f r e q u e n c y  a n d  p o t e n t i a l  h i g h  c o s t s  of  a d v e r s e  effects,  a n d  

t h e  ava i l ab i l i ty  of s eve ra l  a l t e r n a t i v e  t h e r a p e u t i c  s t r a t e -  

g ies  for m a n a g e m e n t  of m u s c u l o s k e l e t a l  s y m p t o m s  ( the 

p r i m a r y  r e a s o n  for NSAID use) .  T h e s e  i n c l u d e  c o n c o m i -  

t a n t  p r o p h y l a x i s  w i t h  m i s o p r o s t o l  or  o t h e r  s y n t h e t i c  p ros -  

t a g l a n d i n  E1 a n a l o g u e s ,  9"14 u s e  of a n a l g e s i c  {i.e., lower) 

d o s e s  r a t h e r  t h a n  a n t i - i n f l a m m a t o r y  d o s e s  of NSAIDs, 1516 

a c e t a m i n o p h e n ,  ~5 p h y s i c a l  t h e r a p y  a n d  exerc i se ,  17 top ica l  

m e d i c a t i o n s ,  is a n d  w e i g h t  r e d u c t i o n .  1.9 

B e c a u s e  t he  g a s t r o i n t e s t i n a l  s ide  effects  of NSAIDs 

a re  so  f r equen t ,  q u a n t i f i c a t i o n  of m e d i c a l  ca re  r e s o u r c e  

u t i l i z a t i on  for t h e s e  d i s o r d e r s  is c e n t r a l  to t h e  e c o n o m i c  

e v a l u a t i o n  of t h e s e  d rugs .  However ,  we a re  n o t  a w a r e  of 

ep idemio log ic  s t u d i e s  of t h e  c o s t s  of N S A I D - a s s o c i a t e d  

g a s t r o i n t e s t i n a l  d i s o r d e r s  in  a n  e lder ly  p o p u l a t i o n .  We 

t h u s  c o n d u c t e d  a cos t - iden t i f i ca t ion ,  r e t r o s p e c t i v e  c o h o r t  

s t u d y  a m o n g  T e n n e s s e e  Medica id  en ro l l ee s  age  65  y e a r s  

or  o lder  t h a t  q u a n t i f i e d  u t i l i z a t i on  of a n d  cos t s  for m e d i c a l  

ca re  for t r e a t m e n t  of g a s t r o i n t e s t i n a l  d i s e a s e  a t t r i b u t a b l e  

to NSAID use .  

METHODS 

Sources of Data 

The  c o m p u t e r i z e d  files of t he  T e n n e s s e e  Medica id  pro-  

g r a m  w e r e  t h e  p r i m a r y  s t u d y  d a t a  s o u r c e  1~2°;  t h e s e  files 
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enabled us  to identify a cohort  with computerized records 

of both NSAID use and t rea tment  for gastrointest inal  dis- 

orders. At the time of the study, the Medicaid program 

had an annua l  enrol lment  of 90,000 persons 65 years of 

age or older, or 15% of the state 's  elderly population. 

All Medicaid files included a unique recipient num-  

ber, and for medical care claims this included dates of the 

services and Medicaid/Medicare (when applicable) pay- 

ments  to providers. 2° The enrollment f i le  included dates of 

Medicaid enrollment,  the demographic characteris t ics  of 

the enrollees, and, through linkage with death certifi- 

cates, date of death. The inpatient f i le  of claims for hospi- 

talizations (linked to Medicare claims) included the dates 

of admission and discharge, diagnoses (admitting and up 

to five discharge diagnoses) coded according to the Inter- 

national Classification of Diseases; Version 9, Clinical 

Modification (ICD-9-CM), 21 and the Diagnosis-Related 

Group (DRG) code, 22 Comparable files identified visits to 

hospital  emergency depar tments  and stays in skilled 

nurs ing  facilities. The physician f i le  of claims for outpa- 

tient visits identified the specific service performed with 

Physicians'  Current Procedural Terminology fourth edition 

(CPT4) codes, 23 but  at the time of this s tudy did not  reli- 

ably include diagnoses. The clinicfile identified the insti- 

tutional component  of Medicaid and Medicare payments  

for services provided in hospital outpat ient  depar tments  

and outpat ient  surgical facilities. The pharmacy f i le of 

claims for re imbursed prescript ions for outpat ients  and 

nurs ing  home residents identified the drug dispensed, 

strength, and days of medication supply. 

Cohort 

The cohort  consisted of all enrollees of Tennessee 

Medicaid 65 years of age or older on J a n u a r y  1, 1989, 

who were enrolled in Medicaid throughout  1988, the 

baseline year. Each cohort  member  was followed from 

J a n u a r y  1, 1989, through the first of the following dates: 

end of the study (December 31, 1989), terminat ion of 

Medicaid enrollment,  or death. Nonusers  of NSAIDs in the 

baseline year who subsequent ly  began use during follow- 

up were censored on the day before such  use began. 

NSAID Use 

Because Medicaid only re imburses  for drugs obtained 

with a prescription, we studied only nonaspir in  NSAIDs. 

Those on the Medicaid formulary during the baseline year 

were sodium thiosalicylate, magnes ium salicylate, sal- 

salate, salicylamide combinations,  ibuprofen, indometha-  

cin, phenylbutazone, fenoprofen, naproxen, tolmetin, sulin- 

dac, meclofenamate, diflunisal, piroxicam, mefenamic acid, 

and ketoprofen; diclofenac and flurbiprofen were added to 

the formulary in 1989. 

Each cohort  member  was classified according to 

NSAlD use in the baseline year. The proportion of days 

with NSAID use during the baseline year was est imated 

as the total days of supply for NSAID prescriptions during 

that  year divided by 366. Nonusers had no NSAID use in 

the baseline year, occasional users had fewer than  75% of 

days with NSAID use, and regular users had 75% or more 

of days with NSAID use. During follow-up, the latter two 

groups had prescription NSAID use on 22% and 67% of 

days, respectively. NSAID users  also were classified by the 

average daily dose for prescriptions filled in the baseline 

year. Doses for different agents were expressed as stan- 

dard units, using the manufacturers '  m in imum recom- 

mended daily doses for the t rea tment  of rheumatoid  ar- 

thritis as conversion factors (as previously described, 24 

but  with 1,800 m g / d  ibuprofen - 1 s tandard unit). 

Medical Care for Study Gastrointestinal Disorders 

Study outcomes were the utilization and cost  of med- 

ical care provided during follow-up for the diagnosis and 

t rea tment  of gastrointest inal  disorders potentially related 

to the use of NSAlDs. Study disorders included gastric 

and duodenal  ulcers, gastritis, duodenitis,  other gas- 

trointestinal bleeding disorders, and abdominal  pain, but  

excluded gastrointest inal  malignancies,  esophageal stric- 

tures, or variceal bleeding--condi t ions  with little evidence 

of associat ion with NSAlD exposure. Medical care studied 

included hospital admissions,  outpat ient  visits, and med- 

ication prescriptions, with costs defined as payments  by 

Medicaid and Medicare. 

Hospital Admissions 

Study hospitalizations (admission during follow-up) 

satisfied one of two diagnostic criteria. The first was a pri- 

mary, (first-listed) discharge diagnosis of gastroduodenal  

ulcer disease (ICD-9-CM codes 531-534), gas t r i t i s /  

duodenit is  (code 535), or gastrointest inal  hemorrhage 

(code 578) in the absence of secondary discharge diag- 

noses (gastrointestinal malignancy or esophageal stric- 

tures /var ices)  that  potentially explained such  bleeding. 

The second criterion included other hospitalizations with 

one of the above codes for both the admission diagnosis 

and one of the secondary discharge diagnoses, with the 

presence of a DRG code indicating nonneoplast ic  gas- 

trointestinal  disease (codes 146-171, 174-190), 22 and the 

absence of any discharge diagnosis indicating gas- 

trointestinal malignancy or esophageal s tr ictures or va- 

rices. Hospitalizations in the latter category were prima- 

rily for gastrointest inal  bleeding associated with a 

diagnosis of diverticulosis. For qualifying hospitalizations, 

the length of stay included the index hospitalization as 

well as subsequen t  transfers to another  hospital. The cost 

for each hospitalization was calculated as the sum of 

three types of Medicare/Medicaid payments:  (1) to hospi- 

tals for the entire hospital stay as welt as for emergency 

depar tment  or outpat ient  depar tment  visits on the date of 

admission, (2) to physicians and other outpat ient  provid- 

ers for services performed during the hospital  stay, and 
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(3) to ski l led n u r s i n g  facil i t ies for up  to 30 days  of s tay  fol- 

lowing hosp i ta l  d i scharge .  

Outpatient Visits 

S t u d y  o u t p a t i e n t  ca re  inc luded  phys i c i an  and  emer -  

gency  d e p a r t m e n t  visi ts .  Phys ic ian  v is i t s  were  res t r ic ted  

to t hose  wi th  p r o c e d u r e s  b e c a u s e  at  the  t ime  of  the  s t udy  

phys i c i an  c la ims  genera l ly  did no t  i nc lude  d iagnos t ic  

codes.  Qual i fy ing CPT4 p r o c e d u r e  codes  were  those  for 

u p p e r  or  lower  gas t ro in te s t ina l  t rac t  e n d o s c o p y  (colonos- 

copy as  well  as  s igmoidoscopy) ,  or  u p p e r  or  lower  gas-  

t ro in tes t ina l  t r ac t  b a r i u m  radiologic  s tudies .  The  few pro-  

c e d u r e s  a s soc i a t ed  wi th  cond i t ions  un l ike ly  to be  re la ted  

to NSAID u s e  (< 5%), s u c h  as  sc le ro therapy ,  p e r c u t a n e -  

ous  feeding t u b e  p lacemen t ,  or  e sophagea l  di lat ion,  were  

excluded.  Qual i fying e m e r g e n c y  d e p a r t m e n t  vis i ts  h a d  

codes  for one  of t h e s e  p r o c e d u r e s  or  m e t  the  first  d iagnos-  

tic c r i te r ion  for hosp i ta l  admis s ions .  O u t p a t i e n t  vis i t  cos ts  

i nc luded  p a y m e n t s  (both profess iona l  a n d  ins t i tu t iona l  

componen t s )  for the  p r ima ry  e n c o u n t e r  as  well a s  those  

for all o the r  phys ic ian ,  laboratory ,  radiology, and  a m b u -  

l ance  serv ices  on  the  vis i t  day. Analys i s  of a s a m p l e  of 

Medicaid  profi les  sugges t ed  t h a t  a t  l eas t  95% of s u c h  pay-  

m e n t s  were  re la ted  to the  p r ima ry  encoun te r .  

Medication Prescriptions 

These  d rugs  inc luded  h i s t amines  (H2)-receptor an tag -  

onis ts ,  sucra l fa te ,  and  an tac ids .  Omeprazo le  and  miso-  

pros to l  were  no t  on  the  T e n n e s s e e  Medicaid  fo rmula ry  a t  

t he  t ime of th is  s tudy.  

Analysis 

The  ana lys i s  e s t i m a t e d  a n n u a l  m e a n  u t i l iza t ion  of 

and  p a y m e n t  for med ica l  ca re  for s t u d y  gas t ro in te s t ina l  

d i so rde r s  w i th in  each  NSAID u s e  group.  The  ana lys i s  ad-  

j u s t e d  the  m e a n s  for base l ine  di f ferences  a m o n g  the se  

g roups  a n d  tes ted  the  nul l  hypo thes i s  of no difference 

a m o n g  the  a d j u s t e d  m e a n s .  Univar i a t e  m e a n s  were  ca lcu-  

la ted  by dividing total  u t i l iza t ion  or  p a y m e n t s  du r ing  fol- 

low-up  by to ta l  p e r s o n - y e a r s  of follow-up. 

Multivariate Analysis 

The  ut i l iza t ion  or  p a y m e n t  o u t c o m e  va r i ab les  con t a in  

bo th  v a l u e s  t h a t  a re  zero {persons wi th  no care) and  val-  

u e s  tha t  a re  posi t ive c o n t i n u o u s  ( u l i l i z a t i o n / p a y m e n t s  for 

p e r s o n s  wi th  one  or  more  ep i sodes  of care). Hence ,  s t an-  

da rd  mu l t iva r i a t e  t e c h n i q u e s  for d i sc re te  or  c o n t i n u o u s  

va r i ab les  could  no t  be  used .  We t h u s  u s e d  two-part  mod- 

e/s, wh ich  sepa ra t e ly  mode l  the  n u m b e r  of ep i sodes  of 

care  rece ived  and  the  (u t i l i za t ion /payments )  pe r  episode.  

These  mode l s  were  deve loped  by D u a n  a n d  co l leagues  to 

analyze  expend i tu r e  d a t a  f rom the  RAND Hea l th  Insur -  

ance  Exper imen t ,  25 and  have  been  appl ied  in o the r  h e a l t h  

ca re  u t i l iza t ion ana lyses .  26 The  mode l  for n u m b e r  of epi- 

sodes  a s s u m e d  th is  var iab le  was  Poisson,  wh ich  ac- 

c o u n t e d  for p e r s o n - t i m e  of fol low-up for e a c h  cohor t  

member .  S t a n d a r d  Poisson  r eg res s ion  t echn iques ,  27 wi th  

cor rec t ion  w h e n  appropr i a t e  for overd ispers ion ,  were  u s e d  

to e s t ima te  ra te - ra t io  p a r a m e t e r s  for each  covariate .  The  

mode l  for p a y m e n t s  pe r  ep isode  was  lognormal ,  wi th  pa-  

r a m e t e r s  e s t ima ted  by t ak ing  the  log t r ans fo rm of pay-  

m e n t s  pe r  ep isode  (among  cohor t  m e m b e r s  wi th  one  or  

more  episodesl ,  apply ing  s t a n d a r d  l inear  mode l  tech-  

n iques ,  27 and  r e t r a n s f o r m i n g  p a r a m e t e r s  a c c o u n t i n g  for 

the  lognormal  d is t r ibut ion ,  ~8 u s i n g  the  s m e a r i n g  esti-  
mate .  29 

Estimation and Hypothesis Testing 

Given the  p a r a m e t e r  e s t i m a t e s  f rom the  two-pa r t  

model ,  we t h e n  e s t i m a t e d  the  m e a n  p a y m e n t s  for each  

NSAID use  g roup  by the  m e t h o d  of marg ina l  predict ion.  3° 

Hypothes i s  t es t ing  is complex  b e c a u s e  the re  are  two pa-  

r a m e t e r s  tha t  could  differ wi th  NSAID u s e - - o n e  re la ted  to 

the  n u m b e r  of ep i sodes  per  p e r s o n  and  the  o the r  to pay-  

m e n t s  pe r  episode.  A l though  s epa ra t e  t e s t s  for each  of 

t he se  p a r a m e t e r s  could  be  per formed,  the  p r i ma ry  hy- 

p o t h e s e s  of in t e res t  pe r t a ins  to overall  d i f ferences  in pay-  

men t s .  This  nul l  hypo thes i s  c a n  be expres sed  as  

E l (Payments) = E 0 (Payments), 

whe re  E: deno te s  the  expec ted  va lue  a m o n g  a g roup  of 

NSAID use r s  a n d  E o tha t  a m o n g  n o n u s e r s .  The  two-pa r t  

mode l  fo rmula t ion  pe rmi t s  ca l cu la t ions  of the  expec ted  

va lue  for p a y m e n t s  as  the  p roduc t  of the  expec ted  n u m -  

ber  of ep i sodes  and  the  expec ted  va lue  of p a y m e n t s  pe r  

episode,  given t h a t  one  or  m o r e  ep i sodes  occur red ,  al 

Thus ,  t he  nul l  hypo thes i s  is 

E 1 (Episodes/person)E 1 (Payments/episode)= 

E 0 (Episodes/person) E 0 (Payments/episode). 

This  is equ iva l en t  to 

In (E I (Episodes/person) IE O (Episodes/person) ) + 

In (E l (Payments/episode)/E 0 (Payments/episode)) = 0. 

The  first  t e r m  is the  r eg res s ion  coefficient  for the  NSAID 

u s e r  g roup  f rom the  Poisson  regress ion  and  the  second  is 

t ha t  f rom the  l inear  model .  This  express ion  t h u s  def ines  a 

tes t  s ta t i s t ic  and  an  a s soc i a t ed  va r i ance  e s t ima te  {assum- 

ing i n d e p e n d e n c e  of e s t i m a t e s  from the  two models) ,  

wh ich  we u s e d  for all hypo the s i s  tes t ing.  

Model Construction 

To cont ro l  for poss ible  c o n f o u n d i n g  by poor  hea l th ,  

we c o n s t r u c t e d  severa l  su r roga t e  indices  of i l lness  at  

base l ine .  These  inc luded  n u r s i n g  h o m e  r e s idence  at  s t a r t  

of fol low-up (no/yes) ,  base l ine -yea r  hosp i ta l  a d m i s s i o n  

(no/yes) ,  ba se l i ne -yea r  e m e r g e n c y  d e p a r t m e n t  visi t  (no /  

yes), a n d  n u m b e r  of ma jo r  c l a s ses  of o the r  p resc r ip t ion  

m e d i c a t i o n s  (an t ihyper tens ive ,  o the r  ca rd iovascu la r ,  ant i -  

microbial ,  psychot rop ic ,  other) received in the  base l ine  

yea r  (0 to 5). All mul t iva r i a t e  mode l s  inc luded  t he se  t e r m s  

as  well  as  t e r m s  for age (< 8 5 / -  > 85), gender ,  race  (Afri- 
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Table I. Characteristics of the Cohort in Baseline Year, by NSAID Use Status* 

Nonuser Occasional User Regular User p Value~ 

N 45 ,795  24 ,633  4 ,922 
Age, m e a n  (SD) 78.0 (8.1) 76.5 (7.5) 77.6 (7.7) < .001 
Female  (%) 73.0 80.4 81.2 < .001 
Afr ican-Amer ican  (%) 23.3 27.0  19.1 < .001 
Residence in SMSA* (%) 54.4 48.2 45.2 < .001 
In n u r s i n g  h o m e  (%) 26.6 12.0 31.6 < .001 
Hospi ta l izat ion (%) 24.1 33.1 25.4  < .001 
Emergency  dept. visit  (%) 16.9 27.4  19.3 < .001 
No. of major  d rug  c lasses  

prescr ibed,  m e a n  (SD) 2.4 (1.6) 3.2 (1.2) 3.3 (1.1) < .001 

*Occasional users used NSAIDs < 75% days  in the baseline year; regular users -> 75% of  days. 
tp values are for test of  the hypothesis that characteristic does not vary by NSAID use. 
* SMSA indicates Standard Metropolitan Statistical Area. 

c a n - A m e r i c a n / n o t  Af r i can-Amer ican} ,  a n d  r e s i d e n c e  in  a 

S t a n d a r d  M e t r o p o l i t a n  S t a t i s t i c a l  Area  (SMSA). A l t e r n a -  

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

s o c i a t e d  w i t h  g a s t r o i n t e s t i n a l  b l e e d i n g  (oral co r t i cos t e r -  

oids,  a n t i c o a g u l a n t s ,  a n t i n e o p l a s t i c  agen t s )  a n d  m o r e  

de t a i l ed  s u r r o g a t e  i n d i c e s  of h e a l t h  (e.g., n u m b e r  of e m e r -  

g e n c y  d e p a r t m e n t  v is i t s ,  u s e  of i n d i v i d u a l  c a t e g o r i e s  of 

d rugs )  a n d  d e m o g r a p h i c  c o v a r i a t e s  d id  n o t  m a t e r i a l l y  

c h a n g e  a n y  p a r a m e t e r  e s t i m a t e s .  M e a n s  for t o t a l  pay-  

m e n t s  were  e s t i m a t e d  a s  t h e  s u m  of m e a n s  for e a c h  type  

of m e d i c a l  care .  All a n a l y s e s  u s e d  so f twa re  f rom SAS for 

P o i s s o n  r e g r e s s i o n  a n d  l i n e a r  r e g r e s s i o n .  32 

Within-Subjects Analysis and Exclusions 

We f u r t h e r  a s s e s s e d  t h e  c o n t r i b u t i o n  of NSAID u s e  

p e r  s e  to  m e d i c a l  ca re  for  s t u d y  g a s t r o i n t e s t i n a l  d i s o r d e r s  

in  a s e c o n d a r y  w i t h i n - s u b j e c t s  a n a l y s i s  of n o n u s e r s  of 

NSAIDs a t  b a s e l i n e  w h o  b e g a n  NSAlD u s e  d u r i n g  follow- 

u p  (in t h e  p r i m a r y  a n a l y s i s ,  fo l low-up  c e a s e d  a t  t h i s  

t ime).  T h i s  a n a l y s i s  c o n t r a s t e d  p a y m e n t s  ( e x p r e s s e d  as  

m e a n  p a y m e n t s  p e r  p e r s o n - y e a r  of fol low-up) for t h e  per i -  

ods  before  a n d  a f t e r  NSAID u s e  b e g a n .  T h e  n u l l  h y p o t h e -  

s i s  t h a t  p a y m e n t s  d id  n o t  c h a n g e  a f t e r  NSAID u s e  b e g a n  

w a s  t e s t e d  b y  c a l c u l a t i n g  A = p a y m e n t s  a f t e r  - p a y m e n t s  

be fo re  ( annua l i z ed )  for e a c h  s u b j e c t  a n d  p e r f o r m i n g  a z 

tes t .  A l t h o u g h  t h e  As a re  n o t  G a u s s i a n ,  t h e  la rge  s a m p l e  

size i n s u r e s  n o r m a l i t y  of t h e  z s t a t i s t i c .  

As  a f u r t h e r  c h e c k  of c o n f o u n d i n g ,  we a l so  c o m p a r e d  

p a y m e n t s  b y  NSAID u s e  s t a t u s  for g a s t r o i n t e s t i n a l  d i sor -  

d e r s  e x c l u d e d  f rom t h e  p r i m a r y  ana ly s i s .  T h i s  w a s  d o n e  

u s i n g  u n i v a r i a t e  ana lys i s  b e c a u s e  of the  smal l  s a m p l e  size. 

RESULTS 

T h e  s t u d y  c o h o r t  i n c l u d e d  7 5 , 3 5 0  Med ica id  en ro l l ee s  

65  y e a r s  of age  or  o lder  w i t h  6 7 , 5 7 6  p e r s o n - y e a r s  of fol- 

low-up.  The  m e a n  age of t h e  s t u d y  p o p u l a t i o n  (SD) w a s  

77  (7.9), 7 6 %  were  female ,  2 4 %  were  A f r i c a n - A m e r i c a n ,  

5 2 %  r e s i d e d  in  a SMSA, a n d  2 2 %  were  n u r s i n g  h o m e  res -  

i den t s .  In  t h e  b a s e l i n e  year ,  c o h o r t  m e m b e r s  u s e d  med i -  

c a t i o n s  f rom a m e a n  (SD) of  2 .7  (1.5) of  t h e  five m a j o r  

d r u g  c l a s se s ,  a n d  2 7 %  h a d  b e e n  hosp i t a l i zed .  T h e r e  we re  

2 4 , 6 3 3  (33%) o c c a s i o n a l  NSAID u s e r s  a n d  4 , 9 2 2  (6%) reg-  

u l a r  u s e r s .  W h e n  c o m p a r e d  w i t h  n o n u s e r s ,  NSAID u s e r s  

were  y o u n g e r ,  m o r e  l ikely to b e  female ,  whi te ,  a n d  r e s i d e  

in a n o n - S M S A  c o u n t r y  (Table 1). In  t h e  b a s e l i n e  year ,  

NSAID u s e r s  h a d  m o r e  h o s p i t a l i z a t i o n s ,  e m e r g e n c y  de-  

p a r t m e n t  vis i ts ,  a n d  p r e s c r i p t i o n s  for o t h e r  m e d i c a t i o n s .  

O c c a s i o n a l  u s e r s  were  l e s s  l ikely a n d  r e g u l a r  u s e r s  were  

m o r e  l ikely t h a n  n o n u s e r s  to b e  r e s i d i n g  in  a n u r s i n g  

h o m e  a t  b a s e l i n e .  

The  cohor t  h a d  M e d i c a i d / M e d i c a r e  p a y m e n t s  of 

S 1 0 , 9 9 2 , 7 9 2  for s t u d y  g a s t r o i n t e s t i n a l  d i so rde r s  d u r i n g  fol- 

low-up (Table 2). Of t h e s e  p a y m e n t s ,  3 8 %  were  for hosp i t a l -  

iza t ions ,  14% for o u t p a t i e n t  visi ts ,  a n d  4 8 %  p r e s c r i b e d  

med ica t ions .  Of s t u d y  hosp i t a l i za t ions ,  38% were  for pept ic  

u lcers ,  2 2 %  for g a s t r i t i s / d u o d e n i t i s ,  a n d  4 0 %  for o t h e r  gas -  

t ro in t e s t i na l  b leeding.  S t u d y  o u t p a t i e n t  vis i ts  were  m o s t  

c o m m o n l y  for u p p e r  (32%) or  lower  (23%) g a s t r o i n t e s t i n a l  

t r a c t  b a r i u m  radiologic s tud ie s ,  a n d  s t u d y  p r e s c r i p t i o n s  

were  m o s t  c o m m o n l y  for H2-receptor  a n t a g o n i s t s  (81%). 

Ut i l i za t ion  of a n d  p a y m e n t s  for  all  t ypes  of m e d i c a l  

ca re  for s t u d y  g a s t r o i n t e s t i n a l  d i s o r d e r s  i n c r e a s e d  w i t h  

i n c r e a s e d  b a s e l i n e  f r equency  of NSAID u s e  (Table 3). A m o n g  

n o n u s e r s  of NSAIDs, t h e  a d j u s t e d  m e a n  a n n u a l  p a y m e n t  

for all t ypes  of m e d i c a l  ca re  for s t u d y  g a s t r o i n t e s t i n a l  dis-  

o r d e r s  w a s  $134 .  T h i s  i n c r e a s e d  to $ 1 8 0  a m o n g  occa-  

s i o n a l  u s e r s ,  a n  e x c e s s  of S46  (p < .001); a n d  to $ 2 4 4  

a m o n g  r e g u l a r  u s e r s ,  a n  e x c e s s  of $111  (p < .001,  com-  

p a r i s o n  w i t h  b o t h  n o n u s e r s  mad o c c a s i o n a l  u se r s ) .  C o h o r t  

m e m b e r s  w i t h  a n y  b a s e l i n e  y e a r  NSAID u s e  h a d  a n  ad -  

j u s t e d  m e a n  a n n u a l  p a y m e n t  of $191 ,  $ 5 7  (p < .001) 

h i g h e r  t h a n  t h a t  for n o n u s e r s .  For  b o t h  u s e r s  a n d  n o n u s -  

e r s  of  NSAIDs, m e d i c a t i o n s  a n d  h o s p i t a l i z a t i o n s  ac-  

c o u n t e d  for t h e  l a rge s t  c o m p o n e n t  of  cos t s .  

A m o n g  r e g u l a r  NSAlD u s e r s ,  t o t a l  M e d i c a r e / M e d i c -  

a id  p a y m e n t s  for s t u d y  g a s t r o i n t e s t i n a l  d i s o r d e r s  in -  

c r e a s e d  w i t h  i n c r e a s i n g  b a s e l i n e  dose  of NASAIDs (Fig. 1). 

R e g u l a r  u s e r s  w h o  a t  b a s e l i n e  rece ived  l e s s  t h a n  1 s t a n -  

d a r d  u n i t  p e r  day  h a d  a n  a d j u s t e d  m e a n  a n n u a l  s t u d y  
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Table 2. Utilization of and Medicaid/Medicare Payments for Medical Care for Study of Gastrointestinal Disorders 

No. of Medical Care Payments in 
Disorder Encounters (%) Dollars (%) 

Hospital admissions  
Gastric ulcer  
Duodenal  u lcer /pept ic  ulcer  
Gas l r i t i s /duodeni t i s  
Other gastrointest inal  bleeding disorders 

Outpat ient  visits 
Upper gastrointest inal  endoscopy 
Lower gastrointest inal  endoscopy 
Upper  gastrointest inal  ba r ium x-ray 
Bar ium enema 
Emergency dept. visits with no procedure performed 

Medication prescript ions 
H2-receptor antagonis ts  
Sucralfate 
Antacids 

All s tudy medical  care 

1,082 (100) $4,140,823 (100) 
176 (16) $838,873 (20) 
240 (22) $1,023,094 (25) 
236 (22) S568,827 (14) 
430 (40) $1,710,029 (41) 

6.639 (100) $1,517,385 (100) 
1,068 (16) $451,579 (22) 
1,473 (22) $441,900 (29) 
2,128 (32) $339,428 (22) 
1,523 (23) $204,330 (13) 
447 (7) $80,148 (5) 

109,968 (I00) $5,334,584 (100) 
88,892 (81) $4,551,568 (85) 
16,220 {t5) $742, I44 (14) 
4,856 (4) S40,872 (1) 

S10,992,792 

p a y m e n t  $56 grea te r  t h a n  t h a t  for n o n u s e r s  (p < .001). 

Exces s  p a y m e n t s  i n c r e a s e d  to $120  for those  rece iv ing  

b e t w e e n  1 a n d  2 s t a n d a r d  un i t s  a n d  S157  a m o n g  t h o s e  

u s i n g  more  t h a n  2 s t a n d a r d  un i t s  (p < .001 for both).  A 

s igni f icant  (p < .01) d o s e - r e s p o n s e  t r end  was  p resen t .  

S imi la r  t r e n d s  were  p r e s e n t  for hosp i t a l  (p = .239), ou tpa -  

t ien t  (p < .005), and  m e d i c a t i o n  (p < .001) p a y m e n t s .  

Wi th in  each  s u b g r o u p  def ined by cohor t  m e m b e r  

charac te r i s t i c s ,  M e d i c a r e / M e d i c a i d  p a y m e n t s  for s t udy  

gas t ro in te s t ina l  d i so rde r s  were  s ignif icant ly  i nc rea sed  

a m o n g  NSAID u s e r s  (Table 4). A l though  p a y m e n t s  were  

subs t an t i a l l y  h ighe r  for p e r s o n s  who  were  hospi ta l ized,  

m a d e  e m e r g e n c y  d e p a r t m e n t  visits ,  or  rece ived  o the r  

m e d i c a t i o n s  in the  base l ine  year,  w i th in  e a c h  of t he se  

Table 3. Annual Adjusted Mean Utilization of and Medicaid/Medicare Payments for Study of Gastrointestinal 
Disorders, by Baseline NSAID Use Status* 

Utilization Nonuser Occasional Usert Regular User 

Hospital admissions  
Admissions per 100 person-years  (N) 

Stay per  100 person-years,  days 
Payments  per  person-year  (S) 
Payments  per  person-year  at t r ibutable to 

NSAID use  (S) 
Outpat ient  visits 

Visits per 100 person-years  (N) 

Payments  per person-year  ($) 
Payments  per person-year  at t r ibutable to 

NSAID use  ($) 
Medication prescriptions 

Prescriptions per 100 person-years  (N) 

Payments  per person-year  (S) 
Payments  per person-year  at t r ibutable to 

NSAID use  (S) 
All s tudy medical  care 

Payments  per person-year  ($) 
Payments  per person-year  at tr ibutable to 

NSAlD use  ($) 

1.319 1.823 2.568! 
13.09 16.62 25.17t 
50.42 66.43 105.05~ 

16.01 54.631 

8.105 11.567 11.311 ÷ 
18.39 26.44 26-53 ÷ 

8.04 8.13 ÷ 

136.50 182.74 233.34 t 
64.96 86.76 112.73 t 

21.80 47.77 ~+ 

133.78 179.63 2 4 4 . 3 P  

45.86 110.53~ 

*Adjusted for  age, gender, race, residence in a Standard Metropolitan Statistical Area, nursing home status, hospitalization or emergency de- 
partment use in the baseline year, and number of  major drug classes used in the baseline year. Occasional users used NSAIDs < 75% days  
in the baseline year; regular users >175% of  days.  
~Denotes significantly different f rom value for nonusers of  NSAIDs, p <.001.  
~Denotes significantly different f rom values for both nonusers and occasional users of  NSAIDs, p < .001. 
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FIGURE |. Adjusted (for demograph ic  characteristics and health care utilization) mean annual Medica id /Medicare payments for 
study of gastrointestinal disorders, by baseline NSAID use group, and for regular users, by baseline NSAID daily dose. Doses are ex- 
pressed in standard units, where 1 unit is 1,800 mg of ibuprofen or its equivalent. Payments are presented for hospital admissions, out 
pat ient visits, prescribed medications, and total services. An asterisk (*) above  a bar denotes a value significantly different from that 
for nonusers at  p ~< .05. The braces denote the p value for test for trend with increasing dose among regular NSAID users. 

subgroups  NSAID users  had payments  consistently 

higher than those among nonusers .  

The within-subjects analysis of new NSAID users iden- 

tiffed 6,372 persons with no NSAID use during the baseline 

year who began use during follow-up. This group had mean 

annual  Medicare/Medicaid payments for study gastrointes- 

tinal disorders during follow-up of 8136 before versus 8227 

after NSAID use began, an  increase of $91 (p < .001). This 

resulted from increases in payments for hospital admissions 

(874), outpatient visits ($4), and medications (S13}. 

In the analysis of excluded gastrointest inal  disorders, 

there were 20 hospitalizations with payments  of $107,901 

and 280 outpat ient  visits with payments  of 8120,879. For 

nonusers ,  occasional users,  and regular NSAID users,  

there were mean  annual  payments  of 83.78, 82.90, and 

82.48 per person-year,  respectively. 

DISCUSSION 
In this large cohort  of elderly Medicaid enrollees, per- 

sons with a prescribed nonaspir in  NSAID in the baseline 

year had excess annual  Medicare/Medicaid payments  for 

t rea tment  of peptic ulcer disease, gast r i t i s /duodeni t is ,  

abdominal  pain, and other  gastrointest inal  bleeding dis- 

orders of 857, even after ad jus tment  for differences be- 

tween NSAID users  and nonusers .  The excess increased 

to S111 with regular NSAID use and to $157 with high-dose, 

regular use. In this population, NSAID use accounted for 

15% of payments  for the gastrointest inal  disorders stud- 

ied. In interpreting these findings, several l imitations of 

the s tudy methods  mus t  be considered. 

NSAID exposure was defined by Medicaid claims for 

prescription NSAIDs in the baseline year. There were sev- 

eral sources of potential misclassification. Baseline NSAID 

users  had periods of nonuse  during the follow-up year. To 

avoid the resul tant  misclassification, we considered defin- 

ing exposure in terms of person-t ime with NSAID use dur- 

ing follow-up. However, this method could considerably 

underes t imate  costs, as NSAID-related gastrointest inal  

disorders may lead to both discontinuat ion of NSAID and 

long-term medical t rea tment  costs. We did not a t tempt  to 

s tudy aspirin use because  it is widely obtained without  a 

prescription, nor could we identify over- the-counter  use of 

ibuprofen. Fur ther  misclassification could be induced by 

noncompliance and obtaining prescription NSAIDs from 
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Table 4. Annual Adjusted Mean Utilization of Medicaid/Medicare Payments for Study of Gastrointestinal Disorders, All Types 
of Medical Care, by Baseline NSAID Use Status and Other Cohort Characteristics in Baseline Year* 

Characteristic Nonuser Occasional User Regular User 

Gender  

Male $159 .85  S 191.44 ÷ $236 .04  + 
Female  $124 .74  $175.31 + $245 .13  -+ 

Age, years  
< 85 S 138.14 S 178.63 + $250 .17  t 
> 8 5  $117.92  $182 .80  ~ $211 .79  + 

Race 
White  S 140.87 S 190.08 + $262 .54  + 
Afr ican-American  $111.18  $ 1 4 6 . 0 T  S 184.14 + 

Res idence  c o u n t y  type 
SMSA§ $133 .20  $177 .92  ~ $230.26* 
Not SMSA S 135.35 $182 .80  + $256 .05 '  

Home 
C o m m u n i t y  $135 .27  $169 .06  + $236.32* 
Nurs ing  h o m e  $136 .42  S232.81 + $274 .74  + 

Hospital ized 

No $107.11 $154 .62  ÷ $205.57* 
Yes $209 .27  S252.42 ÷ S343 .63 '  

Emergency  dept.  visit  

No $118 .67  $170 .34  + $223 .12 '  
Yes $193.71 S220.41 ÷ $324.83* 

No. of d rug  un i t s  received 
< 1 S55.91 $123 .96  ÷ $151.61 + 
1-2 $127 .19  $164 .02  + $236 .90  t 
3 -5  $194 .16  $258.77* S346.42* 

*Adjusted for age, gender, race, residence in a Standard Metropolitan Statistical Area, nursing home status, hospitalization or emergency de- 
partment use in the baseline year, and number o f  major drug classes used in the baseline year. Occasional users used NSAIDs < 75% days  
in the baseline year; regular users ~> 75% of  days.  

+Denotes significantly different f f o m  value for nonusers of  NSAIDs, p <<- .05. 
*Denotes significantly different f rom value for  nonusers and occasional users o f  NSAIDs, p <~ . 05. 
§SMSA indicates Standard Metropolitan Statistical Area. 

o t h e r  s o u r c e s .  However ,  t h e  m o s t  p r o b a b l e  effect  of e a c h  

of t h e s e  s o u r c e s  of m i s c l a s s i f i c a t i o n  is conse rva t i ve ,  c a u s -  

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

t r o i n t e s t i n a l  d i s e a s e  a t t r i b u t a b l e  to NSAIDs. 

We l imi ted  o u r  s t u d y  to g a s t r o i n t e s t i n a l  d i s o r d e r s  re-  

l a t ed  to m u c o s a l  i n j u r y  or  b l e e d i n g  l i nked  w i t h  NSAID 

use .  T h e s e  i n c l u d e d  a b d o m i n a l  pa in ,  G,7 g a s t r i t i s / d u o d e n i -  

tis,  33 c o m p l i c a t i o n s  of g a s t r o d u o d e n a l  u lce r s ,  1.2.11.36.37 a n d  

o t h e r  t ypes  of g a s t r o i n t e s t i n a l  b l eed ing ,  38-41 b u t  e x c l u d e d  

s eve ra l  d i s o r d e r s  l e s s  l ikely to b e  a s s o c i a t e d  w i t h  NSAlD 

u s e  ( e sophagea l  s t r i c t u r e s ,  b l e e d i n g  var ices ,  g a s t r o i n t e s t i -  

n a l  m a l i g n a n c i e s ,  a n d  lower  g a s t r o i n t e s t i n a l  d i s o r d e r s  ab -  

s e n t  b leeding) .  Effects  of NSAIDs o n  o t h e r  h e a l t h  ou t -  

c o m e s  a n d  a s s o c i a t e d  c o s t s  (e.g., k i d n e y  d i sease ,  co lon  

cance r )  we re  b e y o n d  t h e  s cope  of t h i s  s tudy .  We iden t i f i ed  

m e d i c a l  c a r e  for  t h e  t a r g e t  d i s o r d e r s  f rom M e d i c a i d / M e d i -  

ca re  hosp i t a l ,  o u t p a t i e n t ,  a n d  p h a r m a c y  c la ims ,  b u t  d id  

n o t  f u r t h e r  ver i fy  t h e  p r e s e n c e  of a s t u d y  g a s t r o i n t e s t i n a l  

d i so rde r .  B e c a u s e  c l a i m s  f rom Med ica id  a n d  M e d i c a r e  

p r o v i d e r s  a re  r o u t i n e l y  a u d i t e d ,  2° t h e s e  d a t a  a c c u r a t e l y  

r e c o r d  u t i l i z a t i on  of m e d i c a l  care .  P r ev ious  s t u d i e s  in  t h i s  

p o p u l a t i o n  s h o w  t h a t  f r a n k  m i s c o d i n g  of d i a g n o s e s  is 

ra re .  1.1~ However ,  o u r  de f in i t i on  i n c l u d e s  m e d i c a l  ca re  for 

p rophy l ax i s ,  d i a g n o s t i c  a s s e s s m e n t ,  a n d  n o n s t u d y  gas-  

t r o i n t e s t i n a l  d i s e a s e  a n d  s y m p t o m s .  T h u s ,  s o m e  f r ac t i on  

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

i n c r e a s e d  s u r v e i l l a n c e  by  b o t h  p a t i e n t s  a n d  p r o v i d e r s  be-  

c a u s e  of c o n c e r n s  over  g a s t r o i n t e s t i n a l  effects.  A l t h o u g h  

s u c h  u s e  of m e d i c a l  ca re  is n o t  a c o n s e q u e n c e  of phys io -  

logic NSAID effects,  it n e v e r t h e l e s s  s e e m s  r e a s o n a b l e  to 

a t t r i b u t e  t he  cos t  of t h i s  ca re  to t h e  dec i s ion  to u s e  

NSAIDs. If nond i f f e r en t i a l ,  t h e  r e m a i n i n g  m i s c l a s s i f i c a t i o n  

w o u l d  n o t  affect  t h e  r a t e  d i f fe rence  e s t i m a t e s  of u t i l i z a t i on  

a n d  p a y m e n t s  a t t r i b u t a b l e  to NSAlD use .  42 

Does  t h e  e x c e s s  u t i l i z a t i on  of  m e d i c a l  c a r e  in  t h e  

NSAID g r o u p  ref lect  t he  effects  of t h e s e  d r u g s  p e r  se, or  is 

i t  a t t r i b u t a b l e  to o t h e r  c h a r a c t e r i s t i c s  of  t h e s e  p a t i e n t s ?  

The  m a j o r  p o t e n t i a l  c o n f o u n d e r s  a re  o t h e r  r i s k  f ac to r s  for 

g a s t r o i n t e s t i n a l  d i s ease ,  p r o p e n s i t y  to s e e k  t r e a t m e n t  for 

s y m p t o m s ,  a s s o c i a t i o n  of NSAID u s e  w i t h  t h e  u t i l i z a t i on  

of m e d i c a l  care ,  a n d  o p p o r t u n i t i e s  to o b t a i n  m e d i c a l  c a r e  

d u r i n g  p rov ide r  e n c o u n t e r s .  A l t h o u g h  o u r  s t u d y  cou ld  n o t  

m e a s u r e  all  of t h e s e  va r i ab le s ,  f ou r  l i ne s  of  ev idence  sug -  

ge s t  a c a u s a l  role for t h e  d rugs .  Firs t ,  p r e v i o u s  s t u d i e s  

h a v e  c lear ly  e s t a b l i s h e d  t h a t  NSAIDs i n c r e a s e  t h e  r i s k  of 

t h e  g a s t r o i n t e s t i n a l  d i s o r d e r s  s t u d i e d l . 2 ~ 9 l l 3 4 4 1 ;  t h e  
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p r e s e n t  s t u d y  s e e k s  to b e t t e r  quan t i fy  t he  a s s o c i a t e d  

cos t s .  Second ,  ou r  e s t i m a t e s  of exce s s  c o s t s  con t ro l  for 

p a t i e n t  d e m o g r a p h i c s ,  s u r r o g a t e  m e a s u r e s  of hea l th ,  a n d  

f r e q u e n c y  of p r e v i ous  med ica l  ca re  ut i l izat ion.  S t ra t i f ied  

a n a l y s e s  f o u n d  t h a t  even  a m o n g  coho r t  m e m b e r s  w i th  

poor  h e a l t h  or  h igh  levels of med ica l  care  ut i l izat ion,  

NSAID u s e r s  h a d  s imi la r  exce s s  p a y m e n t s  for s t u d y  gas-  

t r o i n t e s t i n a l  d i so rde r s .  Thi rd ,  t h e r e  were  s ign i f ican t  fre- 

q u e n c y -  a n d  d o s e - r e s p o n s e  effects.  Regu la r  NSAID u s e r s  

h a d  e x c e s s  p a y m e n t s  g r ea t e r  t h a n  t h o s e  for occas iona l  

u s e r s ,  a n d  a m o n g  r egu la r  u s e r s ,  t h e r e  w a s  a l inear  t r e n d  

of i n c r e a s i n g  p a y m e n t s  w i th  i n c r e a s i n g  dose .  Fou r t h ,  a 

s e p a r a t e  w i t h i n - s u b j e c t s  ana ly s i s  of  t he  sma l l e r  c o h o r t  

b e g i n n i n g  NSAID u s e  d u r i n g  fol low-up,  w h i c h  wou ld  con-  

trol  for t he  effects  of m a n y  d i f f i cu l t - t o -measu re  p a t i e n t  

a n d  p rov ide r  c h a r a c t e r i s t i c s ,  s h o w e d  a n  i n c r e a s e  in pay-  

m e n t s  af ter  t he  o n s e t  of NSAIE) u s e  c o n s i s t e n t  w i th  t he  

p r i m a r y  s t u d y  f inding.  

We e x c l u d e d  h o s p i t a l i z a t i o n s  for g a s t r o i n t e s t i n a l  

b l eed ing  w h e n  t h e r e  w a s  ev idence  of  m a l i g n a n c y  or va-  

r ices  a n d  d i agnos t i c  v is i t s  w h e n  t h e r e  was  ev idence  of 

ma l ignancy ,  var ices ,  or s t r i c tu r e  b e c a u s e  t h e r e  w a s  l ess  of 

a n  a priori  c o n c e r n  t h a t  t h e s e  c o n d i t i o n s  were  c a u s e d  (or 

p reven ted)  by  NSAID use .  The  exc luded  g a s t r o i n t e s t i n a l  

e v e n t s  were  relat ively rare ,  a n d  a un iva r i a t e  ana l y s i s  of 

t he  effects  of NSAID u s e  on  t h e  o c c u r r e n c e  of t h e s e  e v e n t s  

s u g g e s t s  t h a t  t he  i m p a c t  of NSAID u s e  is specif ic  a n d  no t  

d u e  to u n c o n t r o l l e d  se lec t ion  b ias .  I nc lud ing  t h e s e  c a s e s  

in t he  a n a l y s i s  wou ld  have  h a d  no  ma te r i a l  i m p a c t  on  ou r  

s u m m a r y  o u t c o m e  m e a s u r e s .  

B e c a u s e  c o s t s  were  def ined  a s  M e d i c a r e / M e d i c a i d  

p a y m e n t s  to v e n d o r s ,  w h i c h  genera l ly  are  s u b s t a n t i a l l y  

lower  t h a n  r e i m b u r s e m e n t  f rom o t h e r  t h i r d - p a r t y  p a y e r s  

or c h a r g e s  to pa t i en t s ,  43 ou r  f ind ings  m a y  u n d e r e s t i m a t e  

t he  i m p a c t  of NSAIDs on  cos t  of t r e a t m e n t  of g a s t r o i n t e s -  

t ina l  d i s e a s e  in o t h e r  p o p u l a t i o n s .  A n o t h e r  s o u r c e  of u n -  

d e r e s t i m a t i o n  w a s  t h a t  ou r  s t u d y  ident i f ied  only t h o s e  

p h y s i c i a n  vis i t s  d u r i n g  w h i c h  specif ic  d i agnos t i c  p roce -  

d u r e s  were  pe r fo rmed .  We cou ld  no t  ident i fy  o t h e r  t y p e s  

of v is i t s  for s t u d y  d i s o r d e r s  b e c a u s e ,  a t  t he  t ime  of t he  

s tudy ,  Medica re  d id  no t  r equ i re  p rov ide r s  to s u b m i t  diag-  

n o s e s  for m o s t  o u t p a t i e n t  visi ts .  C u r r e n t  c o s t s  for d r u g  

t r e a t m e n t  of s t u d y  c o n d i t i o n s  m a y  have  c h a n g e  wi th  t he  

i n t r o d u c t i o n  of  m i s o p r o s t o l  a n d  omeprazo le .  

Prev ious  e c o n o m i c  a n a l y s e s  of t he  adve r se  gas -  

t r o i n t e s t i n a l  effects  of NSAIDs have  h a d  a n a r r o w e r  s c o p e  

t h a n  the  p r e s e n t  s tudy ,  ut i l iz ing dec i s ion  m o d e l s  to evalu-  

a te  t h e  cos t - e f f ec t iveness  of  m i s o p r o s t o l  p r o p h y l a x i s  for 

p r e v e n t i o n  of gas t r i c  u lcers .  44 49 Cos t  e s t i m a t e s  ( annua l -  

ized) have  var ied  subs t an t i a l l y ,  r a n g i n g  f rom E d e l s o n  a n d  

co l leagues '  f igure of $211 for t r e a t m e n t  of  u p p e r  gas-  

t r o i n t e s t i n a l  b l e e d ing  in  NSAID u s e r s ,  45 to t he  $ 1 ,2 0 6  

Hi l lman  a n d  Bloom e s t i m a t e d  for t r e a t m e n t  of gas t r i c  ul-  

cer  in o s t e o a r t h r i t i s  p a t i e n t s  who  are  receiv ing NSAIDs 

a n d  have  a b d o m i n a l  pa in .  46 This  h e t e r o g e n e i t y  s t e m s  

f rom d i f fe rences  in  t he  p o p u l a t i o n s  c o n s i d e r e d  a s  well as  

f rom the  m a n y  a s s u m p t i o n s  m a d e  in eva lua t ing  the  deci-  

s ion  models ,  i n c l u d i n g  the  ra te  of cl inically a p p a r e n t  ul-  

ce r s  in NSAID u s e r s ,  t he  p r o p o r t i o n s  t r e a t e d  in a m b u l a -  

tory  or i n p a t i e n t  se t t ings ,  a n d  the  c o s t s  of t r e a t m e n t .  O u r  

e s t i m a t e  of $246  for a m u c h  wider  r a n g e  of ga s t ro in t e s t i -  

na l  d i so rde r s ,  b a s e d  on  d i rec t  m e a s u r e m e n t s  of ut i l iza-  

t ion  a n d  p a y m e n t s ,  is m o s t  c o n s i s t e n t  wi th  t he  lower  es t i -  

m a t e s ,  w h i c h  s u g g e s t s  t he  f ind ings  of s o m e  s t u d i e s  t h a t  

m i s o p r o s t o l  is c o s t - s a v i n g  44"46-49 ho ld  only  in ve ry -h igh-  

r i sk  p o p u l a t i o n s .  

The  appl icabi l i ty  of t h e s e  f ind ings  to o t h e r  popu l a -  

t ions  d e p e n d s  on  severa l  p a r a m e t e r s ,  i n c l u d i n g  the  pre-  

va lence  of NSAID use ,  r a t e s  of g a s t r o i n t e s t i n a l  d i s o r d e r s  

a t t r i b u t a b l e  to NSAIDs, t r e a t m e n t  p rac t i ces ,  a n d  re im-  

b u r s e m e n t  r a t e s .  The  l imited d a t a  avai lable  s u g g e s t  t h a t  

a m o n g  the  33  mill ion p e r s o n s  in the  Un i t ed  S t a t e s  65 

y e a r s  of age or older,  t he  p a t t e r n s  of NSAID u s e  a.5° a n d  

g a s t r o i n t e s t i n a l  d i s o r d e r s  355~ are very s imi la r  to t h o s e  in  

t h i s  s tudy ;  t h a t  u t i l iza t ion  of o u t p a t i e n t  d i agnos t i c  p roce-  

d u r e s  is h i g h e r  t h a n  in Medica id  p rac t i ce  ~2 w h e r e a s  r a t e s  

of m e d i c a t i o n  u s e  are  lower. 5aa4 E x t r a p o l a t i o n  of ou r  f ind- 

ings  to all Medica id  enro l l ees  65 y e a r s  of age or o lder  (an 

e s t i m a t e d  6 million) a n d  to all U.S. r e s i d e n t s  in th i s  age 

g r o u p  {with a d j u s t m e n t  for u t i l iza t ion  dif ferences)  y ie lds  

e s t i m a t e s  of e x c e s s  med ica l  care  cos t s  for NSAID-associ -  

a ted  a c u t e  g a s t r o i n t e s t i n a l  d i s o r d e r s  of S150  mil l ion a n d  

$ 5 0 0  mill ion,  respect ive ly .  Desp i t e  t h e  u n c e r t a i n t y  in t he  

va lues  of m a n y  cri t ical  p a r a m e t e r s ,  t he  m a g n i t u d e  of 

t h e s e  e s t i m a t e s  s u g g e s t s  t h a t  r e d u c e d  u s e  of NSAIDs, by 

i n c r e a s i n g  the  u s e  of a l t e rna t ive  t h e r a p i e s  for m a n a g e -  

m e n t  of m u s c u l o s k e l e t a l  pa in ,  wou ld  have  s u b s t a n t i a l  

e c o n o m i c  as  well as  clinical  benef i t s .  
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