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THE IMPACT OF THE NEW ME ~KTCO EXPERIME N TAL MEDICAL CARE REV I EW 0 R G A N I Z A T I U~
ON THE QUALITY OF THE USE OF IN J ECT IONS

Robe r t  H.  Brook and 1(ath leen N.  W i l l i a m s

SU~~4AR

~va l .uat  ion of the impac t  of fo r m a l p eer  r e v i e w  of the  New M e x i c o

Me~l i c a  Id p r o gram d u r i n g  i t s  f i r s t  two y e a r s  of op er a t  ion  dem on st  r~~t 1 -d

t ha t  peer review can a f f e c t  the  l eve l  of qua i l  t y  of c ;lr i-  p r o v i d e d .

U se of i n j e c t i o n s  dropped  by over  60 pe r c e n t .  M a j o r  d e cr e ~ises

occu rred in the u se  of a n t  Ib io t  k C s  ( e . g . , I i n e o m v c i n , t e t  r : i c v - I  m e ,
and s h o r t — a c t i n g  p e n i c i l l  in)  ; c e r t a i n  s t l - r i i  i d s ;  and a n t  I d s m o i i  1 0 5.

~Ar ia I y si s  of t he  r e l a t ion s h i p b i - t w e c t i  ç l i ~~s i c i a n  - h a r a r t t r i  -~~ i~~~~ ’ .i nii  t h l

p roper  use of i n j e c t i o n s dem ons i  r a t e d  t h e  f 1 - I I  ow i n g :  ( 1)  b e i n g  -i ncr ’. --

her of a group p r a c t i c e  t ha t  h i l l e d  u n d e r  i t s  own mimi was the  v a r i a b l e

most si g n i f i c a n t l y  a s soc ia t ed  w i t h  t he  p r o p e r  use of i nj e c t i o n s :  ( 2 )

for  p hy s i c i a n s  b i l l i n g  unde r  t h e i r  own names , bei n g h o a r d — c e r t i f i e d

was the p r i n c i pal  p r e d i c t o r  of h ighe r q u a l i t ’ .- c ar e ;  ( 3 )  p r o v i d e r  ty p e

(being an MD r a t h e r  than  a DO) and s p e c i al t y  were a l so  s i g n i f i c a n t

p r e d i c t o r s  of q u a l i t y ;  (4)  f o r e ig n  medica l  g r a d u a t e s  d i d  not g ive  sub-

s t a n t i a l l y  worse care than  d id  U . S .  g r adua t e s ;  and (5)  t he  6 pe r cen t

of ph y s i c i a n s  who gave 40 pe rcen t  of the m e d i c a l l y  u n n e c e s s ary  in-

j e c t i o n s  changed t h e i r  b eh av io r  d r a m a t i c a l l y for  the b e t t e r .
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I .  INTRODUCTION

Efforts to improve the quality of medical care are here to stay .

No longer are they confined to the theorist; instead , they are man-

dated by two federal laws (1,2) and one national professional organi-

zation , the Joint Commission on Accreditation of Hospitals (3). When

fully operationa l , quality assurance activities are lik~.ly to consume

2 to 5 percent of all medical care expenditures , or $2 to 5 billion

annually.

Little is known abou t the effectiveness of these activities. The

amount of rhetoric addressed to this question is enormous (4—8); the

amoun t of data is neg li gible. For instance , most studies of PSRO—like

organizations have been concerned with their effect on cost variables

(e.g., cost of hosp ital care), not on quality variables (9—11). One

stud y examined the effect of the San Joaquin Foundation for Medical

Care on the utilizati on of ambulatory services; it showed small but

significant improvements (12). In general , although the PSRO pr ogr am

is being vigorously implemented , information abou t the impact that

PSRO or PSRO—like organizations have had or will have on the quality

of care is virtually nonexistent.

The purpose ~f thi s paper is twofold : I.) to describe the impact

of the New Mexico Experimental Medical Care Review Organization (a

PSRO prototype) on the quality of the use of injections as judged by

medical criteria ; and 2) to relate the proper or improper use of in-

jections an judged by medical criteria to the following physician

characteristics: osteopathic or medical doctor , age , practice in ur-

ban or rural location , specialty, specialty board certification status ,

and foreign or U.S. medical graduate . 

----~~-—,m --~~~~—---- - .~~ 
. --~~~~~~ -~~~~
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II. __METH OD S

The_ Sett~~~
The history of the New Mexico Experimental Medical Care Review

Organization (EMCRO) has been extensively documented (13—16). In 1971

three groups (the Health and Social Services Department of the State

of New Mexico , the New Mexico Foundation for Medical Care , and the
Jikewood Corporation ) joined together to develop a system for pro-

cessing cla ims f or the State ’s Med icaid program and for reviewing the

quali ty of the services rendered within that program .

Claims for medical services rendered are submitted by the phy-
sician to the Dikewood Corporation (the fiscal intermediary for the

Medicaid program), where they are entered into a data bank and screened
on the basis of administrative criteria to determine whethe r they are

valid. Clerical reviewers (employees of the New Mexico Foundation for

Medical Care) then access the information contained on these claims

and compare it with medical guidelines established by EMCRO physic4ans.

(A copy of these guidelines is available elsewhere (17].)

If a claim passes the review , it is returned to the routine pro-
cessing system for payment. If a claim fails this review , it is held

for rev iew by a practicing physician who dec ides whether the claim
should be paid or denied for med ical reasons. If the claim is denied ,

the prov ider may appeal the decision of the reviewing physician .

The Population

This study is concerned with the quality of care given to  the New

Mexico Medica id population between September 1 , 1971 (whe n peer review

began) and August 31 , 1973. An average of 74,059 people were enrolled

in the Medicaid program in each of the 24 months covered by this study.

Sixty percen t of the population remained in the program for the enn t ire

two years. Seventy—five percent of the population was covered under

the Aid to Fami l ies wit h Dependent Children (AFDC) category. Of the

remainder , the m ajority were In t h e  categories of Old Age Asslstarn-e

or Aid to the Parti a ll y and Totally Disabled ; relatively few were in

the Aid to the Need y Blind category.
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A l m o s t  one—hal t of the p o p u l a t  ion was 14 yea r s  of age or younger;

another quar t er  was b e t w e e n  15 and 44 years of age; t h e  r e m a i n d e r  was

sp l i t  a lmost  evenl y b et w e e n  ages 45 t h rough  ô4 and 65 and o l d er .  Women

comp r i  sod a lmost 60 p er c en t  of the  en t  i r e  p o p u l a t  ion . The p o p u l a t  ion

was p r i m a r i l y  w h i t e  (81 perc ent); the next largest g r o u p  was i n d i a n

(14 percent); blacks and other eth n ic groups made up 5 percent of the

otal . On e—third of tUn e populat I a n  lived in Bernal  ii lo Couiitv (which

i n c l u d e s  A l b u q u e r q u e )  ; t c rema i nder were d istrihuted throug hout t h e

st a t e  w i t h no ( ( t i l e r  coun ty h~~~ ing more than 6 p e r c e n t  of t h e  M e d i c a i d

population .

~~~4y~ pesign

In order  to p e r f o r m  the  dua l ob~ ec t Ives of t h i s  St e ly , a ( l a t a

tape was obtained from the New Mex ico EMCRO that made it possible to

link the date of an ambulatory visit with provider thn r acte rist ic s ,

specific information about ambulatory utilization , and facts about

quality of care (such as whether an in ]ection was given and whether it

was denied for medical reasons). Physicians in New Mexic o ian bill

under eithe r their own provider number or a group number. Informat loll

about age , board certification status , medical school of graduation ,

specialty, and practice location was obtained from eac h pr ovi der who

billed under his own number and who delivered 100 or more ambulator y

visits (home, office , emergency department and/or outpatient depart-

ment) in the two—year study period .

To assess the impac t of the New Mexico ~4CRO on the use of in—

jections , a controlled t ime—series design was used . Controls were

the number of prescriptions and/or laboratory tests given per Med i c a i d

eli g ible per month , since virtuall y no review for t h e medica l fleci’S—

s i t  y of these serv i es was made. To test t h e relat ionship between the

pro p e r  i n s t  of i n ect inns and ph y s i c i  a ll  cha r -i ’ ’ t_ e  r 1st i C S , (‘ont 1 ng er icw

ah I e ann I yses w er e  p e r t  - rmed . ( F - mu I t  iv lr  i a t  e anal vs is support s

t he  - o n c i n n s i e n s  1)1 the cent ingencv t . , h h t ’  a n a l y s i s  and is , t v a i  lahie

m m t h e  Ui t  hors 1 17 I
To clet e rnii tte the r cl at innsh i p be t we ’fl e iivsi c inn char act er i s t  ics

and the p r o p  r I~~I of in ji -c t I n t i s , a d at  a 51 - t wa s  eons t  ru e  o t hi-

- ‘- - 
~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ‘ -- -—~~~~~ - - - -~~~~~~~---~~~~~~~ - ‘ - - - -  _ _ _
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a mb u l a t u r ~- ca re g iven  by p hy s i c i a n s  who had p r o v i d e d  100 or more am-

b u l a t o ry  v i s i t s  in  the  two—year  s t u d y  per iod . The 360 p r o v i d e r s  who

met this criterion provided 95 percent of the  a m b u l a t o r y  v i s i t s  and

94 percent of t hit . inject ions. (Eleven percent of all injec’t ions could

not be attributed to aiiy one provider.) Of these 360 providers , 47

wer e “group provid ers ” and hilled under a group ilame . Of t h e  313 p ity—

sicians who billed under their own names , 81 we re Doctors of Osteo-

pathy (DOs), and 232 w e r e Doctors of Med icine (~~ s). Additional in-

formation was obtained from these physic iaiis : age from 295 ( i) 4 pe r-

cent ) , county of prac t ice f r o m  308 (98 percent) , boa rd c e r t  1 f i c a t  loll

s t a t u s  t r o u t ~Y2 (93 p e r~ c o t )  , no d spec m i t  v f rom 309 (99 p e r c e n t ’ ) .

For the  232  Mhs  - d a t a  on sc hool  ( c o u n t r y )  torn w h i c h  t h ey  g r a d uat e d

w er e  ob t a i n e d  on ~~~ (9 0 percent). M i s s i n g  d a t a  were u s u a l  lv  ;nss ’ i —

ated with a phys Ic ian whe had d Led o r moved out  of s t a t e  and t i t u s  hin d

p rov ided  r e L t i v e l v  f e w  s e r v i c e s .

Thr o t  d o t l i- u u d e n t  var  i ah l e s  wer e  c o n s t r u c t e d : I )  t he  number  of in-

j ect ion s b i l l e d  p e r  a m b u l a t o r y  v i s i t ;  2)  the number  ~f i n j e c t i o n s

denied per am b u l a t o r y  v i  s t ;  and 3) the  number  of i n j e c t  ions den led

per number  of in~ &’ctiorl s h i l l e d . V a r i a b l e  1 r e f l e c t s  t h e  p r o p e n s i ty

of a ph y s i c i a n  to u s e  i n j e c t i o n s  (m any of w h i c h  were m e d i c a l l y unnec-

e s sa ry )  . I t  a l so  measures  the  e f f e c t  t h a t  t in e pee r  rev j e w  p r o ce s s  had

on the  use of i n j e c t i o n s .  V a r i a b l e  2 r e f l e c t s  the  l i k e l i h o o d  0 1  a

p a t i e n t ’s r e c e i v i n g  an i n j e c t  ion j ud ged to he m e d i c a l l y u n n e c e s s nr v .

V a r i a b l e  3 measures  t h e  sail,’t ion e f f e c t  of the  peer rev iew s y s t e m .

~

- -

~ 

—“‘~~~~~~~~~~ . - -~~~~
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I I I .  RESULTS

i n je c t i o n s  Billed and Den -n ied for  Medical  Reasons

General Description. Over 95,500 ambulat ory injections were given

during the course of the study ; of these nearly 50 percent were anti—

biotics (Table 1). During the study period , there were 1,777 ,404 pa-

tient eligible  mon ths and 334 ,606 ambulatory visits. Thus , 0.65 in—

jections were billed per eligibl e per year; of these , 0.19 injections

were den ied per eligible per year. On the average , 0.29 injections

were given per ambulatory visit , and 0.08 were denied.

Over 27 ,600 injections (29 percent of those billed ) were d e n i e d

for medical reasons (Table 1). Of these , 98 percent were denied for

the following two reasons: type of injection (93 percent) did not

appear warranted from the information on the claim , and the f r e q u e ncy

of injection (5 percent) did not appear warranted from information on

the claim.

Changes Over the Study Period. The New Mexico EMCRO began re-

viewing the use of injections against medical guidelines in Septembe r

1971; during the period September 1971 to January 1972 , howeve r , little

peer review activity was accomplished , and injection usage was high .

During each of these ear ly months , about 9 percent  of those p a t i e n t s

elig ible for the Medicaid program received one injection (Figure 1);

about 40 percent of all ambulatory visits ended with an injection

(Figure 2). In January 1972 , members of the EMCRO staf f  imp lemented
educationa l activities consisting of discussions with small groups of

physicians who were using injections inappropriately and in May 1972,

forma l guidelines concerning the proper use of injectables were dis—

tribu t ed , published , and used in reviewing claims .

The effect of these two actions was immediately apparent . The

numb er  of i n j e c t i o n s  b i l l e d  (F i gures 1 and 2) f e l l  s u b s t a n t i a l l y  a f t e r

January 1972 , and the percent of the number of injections denied per

inj ec ti on hilled (Figure 3) dr am aticall y increased after May 1972 .
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It  could be hypo thes i zed  t ha t  the use of al l  a m b u l a t o r y  ser-

vices by the  Medicaid p o p u l at i o n  was f a l l i n g  rap id l y d u r i n g  t h i s

pe r iod , and t h a t  the EMCRO did not  cause t h i s  d r am a t i c  change  in

the use of  i n j e c t i o n s .  This h y p o t hes i s  was n ot  c o n f i r m e d  h y the

anal y s i s  of the  use of o the r  s e rv i c e s  reviewed o n l y  o c c a s i o n a l ly

or no t  at all; during the same period , increases u~/cre seen in

laboratory services (20 p e r c e n t ) ,  p r e s cr i p t i o n  drugs  ( 1 . 2  per-

c e n t ) ,  and ambula tory  v i s i ts  (2 .4 percent).

Thu s , the New Mc~- i c o  EMCRO had two o ut s L a n d i n g  features

w i t h  re~ p e ct  to i n i ec t i o n s . F i r s t , i t  p reven ted  a lmos t  15 , 000

u n n e c e s s a r y  i nj O C t i O n s , t h u s  f o r e s t a l l i ng  i n t r e g e n i c  d i s e a s e

due , f or in s t a n c e , t o  i n a p p r o p ri a t e  use of - a n t i b i o t i c s .  Second ,

by the end of the st ud y period , it was deny ing pay m e nt  on medi-

cal groun ds  fo r  40 pe rcen t  of the injections sr i  11 b e i n g  g iven .

Classes  of I nj e c t i o n s .  The use of d i f f e r e n t  types of in-

j e c t i o ns ( e . g . .  h i n orpvc in , go l d , Vi tamin B17) behav ed 
differentl y

d u r in g  the  s t u d y  p e r i o d .  T v p c - s  of in j e c t  ions  sc - r i -  gc ou p e d  i n t o

t h r e e  c lasses  depend ing on t h e  h e h . v i o r  of t h e  t Yp e  of i n j  ec t  ion

w i t h r e s p e c t  to the  numbe r h i  led an d  t he  n u m b e r  d e n i e d .  The

first class of injecti ons were those for  w h i c h  the  h i l l i n g  per

100 el ig ibles dec r ea sed remar~ ablv c)\-e r  t ime and fo r  w h i c h  the

p r o p o r t i o n  of injections denied rose substantia lly . Twelve

different types of injections fell into Class I (see Table 1).

This  c lass  i n c l u de s  p r i n c i p a l l y t he  a n t i b i o t i c s  o t h e r  t h a n

h e n zat h in e  p e n i c i l l i n  G ( B i c i l l i n ) ,  t he  s t e r o i d s  et h e r  t h a n

t r i One I n n )  l o n e  ~e- e toni tie (Nena leg) , and f e m a l e  hormone prepa  r—

a t i on s .  The p a t t e r n  fo r  t h e  use  of t h i .~ t y p e  of i n j e c t i o n  was

t y p i f i e d  b y I i n C o m v L i n  : t h e  number of i nj e c t  ions b i l l ed  per 100

eli g i b l e s  ( F i g u r e  ~
) dropped f r o m  1.7  in  J a n u a ry  1 97 2  t o  P .07 in

A u g u s t  1973;  the  p e r c e n t  ef i n j e c t  ions  den led per i n  j e c t  ions b i l l  c,h

rose f r o m  18 to 85 p e r c e n t  ( F i g u re  3 ) .  P a y m e n t  was denied for 75 p e r —  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Tab le 1

TOTAL NUMB ER AND PERCENT OF INJECTIONS BILLED AND DENIED
FOR MEDICAL REASONS , BY TYPE AND CLASS OF INJECTION

NEW MEXICO M~~)ICAID POPU LAT ION
1971—1973

DENIED FOR
INJ ECTIONS BILLED MED iCAL REASONS

CLASS AND PERCENT PERCENT
TYPE OF INJE CTION NUMBER (COLUMN ) NUMBER ( ROW)

CLASS I

Penicillin 22 ,538 23.6 5 ,675 25.2

Lin coviycin 9 ,371 9.8 2 ,706 28.9
*

Steroids /ACTH 5 ,704 6.0 2 ,696 47.3

Tetracycline 3 ,412 3.6 1,388 40.7

Estrogen/Progesterone 3,115 3.3 1,934 62.1

Ampicill in 1,800 1.9 463 25.7

Nonnarcotic Analgesics 1,306 1.4 465 35.6

An t iblotic/Non antibiotic 908 0.9 260 28.6

Synthetic Antispasmodics 811 0.8 109 13.4

Gonenol 672 0.7 456 67.9

Diuretics 515 0.5 171 33. 2

An t ibiotic/Antibiotic 78 0.1 31 39. 7

*Other than Kanalog, which is in Class II

Pe rcent of injections billed

_ _ _ _ _ _ _  

~-- ,~--~~~—~~~~~- —- 
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Table 1 — Continued

DENIED FOR
INJECTIONS BILLED MEDICAL RE AS ONS

c
CLASS AND PERCENT PERCENT

TYPE OF INJECTION NUMBER (COLUMN ) NUMBER (ROW)

CLASS II

Tranquilizers 3,785 4.0 1,303 34.4

Narcotic Analgesics 2 ,950 3.1 729 24.7

Vit amin B 12 2 ,743 2 .9 2 ,070 75 , 5

**Antinauseants 1,073 1.1 144 13.4

** *Antihistamlnes 974 1.0 384 39. 4

Ken alog 847 0.9 301 35.5

Iron 385 0.4 158 41.0

Other injections 15 ,253 
—__

16.0 
-__
4,381 28.7

CLASS II I

Bicil lin 8,221 8.6 1,255 15.3

Tetanus 3,094 3.2 30 1.0

DPT , Flu , Ganina Globulin 2 , 743 2 .9 101 3 .7

Comp~ zine 1,780 1.9 184 10.3

Phenergan 804 0.8 216 26.9

Gold 693 0.7 28 4.0

Total 95 ,575 100.1 27,638 28.9

Pe rcent of injections billed

**Othe r than Compaz ine , which is in Class III

***Othe r than Phenergan , wh ich is in C1a88 III  

~~~~~~ -~~~~~~~~~~~ - - --~~~~~~~ - . ~~~-— --~~~- --—- - ---~~
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cent or more of the following injections for at least half or more of

the study period : lincomycin , tetracycline , antibiotic—antibio tic

combinations , antiblotic—nonantihiot ic combinations , ACTH , estrogen,

and injectable expectorant (Gomenol). Since many injections in-

cluded in Class I, espec iall y the antibiotics , can have severe side

eff ects , the marked decline  in the inappropriate use of these in-

j ec t ions  as judged by medical  c r i t e r i a  was “cl in ical ly ” significant ,

insofar as potentially harmful side effects were avoided.

Class II injections were characterized by those types of injec-

t ions wi th  a fa irl y high denial rate but little or no net change in

the b i l l i n g  rate during the two years of the study period. Ei ght

types of injections fell into this category (see Table 1). Althoug h

this class overlaps with Class I for steroids and analgesics , it is

composed c h i e f l y  of t r a n q u i l i z e r s , an occas iona l  a n t i h i s t a m i n e  prep-

aration , and iron ~nd V i t a m i n  B p r e p a r a t i o n s .  Some ~ f these in-

jections are placebos; although payment for them could be denied , it

apparently was difficult to prevent them from being used as such.

For instance , over 75 percent of all Vitamin B1, injections were

denied on medical grounds , but its use continued to rise sli ghtly.

In C1as:~ I I I , the number of injections billed rose over time

and the denial rate was low. Six types of injections were included

in this class (see Table 1). The inznunizations , most of which were

tetanus given for acute problems , were prom i nent. The injection

policy of this ENCRO was intended to encourage the use of long—

acting antibiotics when treating conditions such as streptococcal

pharyngitis. Apparently this was accomp lished , as j ud ged by the

increased use of benthazine penicillin C for this condition . Cold ,

which is used in the treatment of rheumatoid arthritis , can be given

onl y by injection; the pattern fo r  gold i ni e c t ion s  b i l l ed  and denied

indicates that it wa.s being given appropriately for that diagnosis.

Finall y, promethazine hydrochloride (Phenergan) and prochiorperazine

(Compazine) seom to be the therapies of choice by New Mexico phy-

sicians for their respective conditions. These two drugs had a low

denial rate and the number of these Injectahies billed Inc reased

sl ight ly during the study period . On the basis of the t ypes of

------ —- -~~~~~--
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injections included ifl Classes I, II , and III , it can be concluded

that peer review decisions were made rationally and selectively .

The Relationship or Injection Utilization and Denial to Physician
Characteristics

Data in Tables 2—S summarize the relationship between some phy—
sician characterist ic fac tors  and u t i l i zat ion and denial of injections.
The th ree maj or dependent variables are injections bil led per ambula-
tory visit , In jec tions denied per ambulatory visit , and injections
denied r er Injections billed . Because of the large numbers , virtually

all ca tegories of the physician charac ter istics are significantly re-
lated to the dependent variables.

Provider Type. Provider type had a major e f f e c t  on the proper
use of injections, in that the dependent variables were all very much
lower for groups than for either MDs or DOs (Table 2 ) .  In par t icular ,
the injection denial rate per visit for groups was one—quarter the
rate for the DO population ; ~ne denial rate per injection billed for
groups was two—thirds the rate for  DOs. The rate of inject ions billed
per ambulatory visit for MDs was three—fif ths  that for DOs; their
denial rate per visit was not quite two—thirds the DO rate .

~~~~~ 
It had been hypothesized that older physicians would use

more injections and would have a higher percentage of their injec-
tions denied for medical reasons . In general , this hypothesis was not
confirmed , although the age effect was complex (Table 3). Very young

MDs (<34 years of age), numbering only six in the sample, used injec-

tions more inappropriately than did any other l4Ds, including those 65
and older. MDs 35 to 44 years of age used injections most appropri-

ately. DOs less than 45 used injections more appropriately than did
those 45 and older0

County of Practice. It had been hypothesized that physicians 
-j

in all rural areas of the state would have a less acceptable level of

medically appropriate injections than physicians in the more urban

areas. This hypothesis was not confirmed . Physicians In the semi—

urban and semi—rural areas appeared to practice the best medicine .

For example , the number of injections denied per ambulatory visit was
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Table 3

APPR OPRIATENE SS OF TIlE USE OF INJ ECT I ONS BY PR OV iDER TYPE ANt) P BOVI DER AGE
NEW MEXICO MEDICAID POPULATI(14 , 1971—1 973

Number of

_______  -~~ 
____ _____ ____

I,~~ eCL1OTI. 1tI j 0~~~iOflA I~ ’0I CiQnB

Provider Type B i l l e d  per Denied per Deni.d p er

and A~ b u l a t c r y  I n j e ct io ns  I nj e c t i on s  A e bu l a t o r y  A e b u l a r o r -~-

Pr o vider ASS Provider .. V i s i t .  B i l l e d  De n ied  V 1 e l ~ Visi t

M .D .

34 6 3 ,~~3~- 
~.199 644, 0. 3” ~~~~ L II)

35—44 75 40 , 492 1 .098 1 , 364 ( I 2 2

45—5 4 62 27 ,940 5 ,~ 93 1. 581 0 . 21  ( . 3 ~, 0 .2 7

55—64 52 30 ,949 7 , 525 2 , ~~l 0 . 26 L.0 7

> 65 22 1O~085 2 , 306 1~ 349 0. 2 3  0 . 1 4  0.6 3

Subtot al 217 1 1 2 , 872 22 , 12 1 7. 181 0 . 2 0  0 .06  0 . 3 2

0. 0.

— 34 13 14 , 2 6 5  2 , 765 459 0 . 19 0.03 O . 1

35— 44 I I  22~~385 5~~57 l 1, 209 0. 25 0.05 0 .22

4 5—5 4 19 29 ,Q41 13 , 819 4 , 398 0.46 0.13 0 . 3 .

35—64 22 20 , 79 2 9 , 496 3 . 326 0 .46 0.16 0 . 3 5

65 13 11 ,867 3 , 411 1~ 434 0 . 29 0.12

Subtot al 7 - ~ 99 ,151 35 ,062 10 , 826 0 . 35 0 .11  0 .3 1

Total 295 212 ,12 3  57 ,18 3 18 ,007 0.27 0.08 0. 32

th i squats .i~ n l f i c .t at 11 . 3’.

- - ------ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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0.05 and 0.06 , respectively, for  the semi—urban and semi—rural areas ,
compared with 0.09 and 0.12 , respectively ,  f o r  the urbanized center
and the rural areas.  ~o consis ten t rela tionshi p was found be tween

loca tion of prac tice 1 Y 2 3 _ ~~~_ 7~~~~d urban and rural areas and the three

dependent variables.

S~ ecia1ty. Most providers could be classified into one of the

traditional five major specialties (internal medicine , pediatr ics ,

general p r a c t i c e , obs te t r ics—gynecology , and general  surgery) . Data

on th i s  f a c t o r  ( con t ro l l i ng  f o r  provider  type) indicated tha t  the !‘~~~

pediatricUms were exemp lary physicians and that the DO obstetrician—

gynecologists had the worst r.3curd in the use of- injections (Table - ) .

~~ in te rn i s t s  had a sli gh t ly  lower denial  rdt e  per v i s i t  than did gen-

eral practitioners )\O.06 versu l :  0 . 0 7 ) ,  but  they also had a hi gher per-

centage of their injecti --lL s denied per injection billed than did the

general practitioner ((1 .36 versus 0.30).

Specialty Board certification. The relationship between board

certification status and the appropriateness of the use of in e’ction~.

was also examined . Data referred only to those physicians who had ob-

tained certific ation by one American specialty board c-~ - 
- those

physicians who had not. It had been hypothesized that board certifi-

cation status would he strongly related to the appropriate use of ir-

jectable drugs , and in fact this was confirmed (Table 5 ) .  Noncert i—

f ied  physicians (both DOs and MDs) used more injections ’. ha - i  more in-

jec t ions  denied fo r  medical reasons , and had a hi gher percentage of

their injections denied . In the case of the number o~ in jec t ions

denied per ambulatory visit , the value was th ree fo ld  hi gher f o r  the

noncer t i f ied  DO than fo r  his certified colleague; the respective dif-

fer ence f or MDs was four fo ld .

Fi gure 5 hi ghl ights the differences in injections billed by phy-

sician type and board cer t i f ica t ion s ta tus .  The number of i n j ec t ions

bi l led per ambula tory v isit declined markedly for  all fo ur ca tegories
of physicians, beg inning in January 1972. Similarly, the number of
in jec t ions  billed that  were subsequently denied increased for  all

classes of physicians after May 1972. At the star t of the study, the
number of injections denied per injection billed was between 0.19 and

- 
_ _
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Table 4

APPROPRIATENESS 01’ TEL USE OF 183 VCT ION S BY PROVIDER TYPE AND SELECTED SPECIAL TItS
NEW MEXICO ME DI CA I D POPULATION , 197 1—19 7 3

Number of
— — -

~~~ 1~ 
—

~~ 
-
~
--—— 

* 1~~~~Injectio n s Injections - Inj e~ ions

Billed per Den ied ret - .)e,,ie.I pe r

Provid er Type Ambulatory Injections Inject ion s A mb o l e t o r s - Am bu latory ~~~~~~ I - s

and Specialty Pro viders Visits Billed Denied V i s i t  :~
M.D. 1internal

medi c in e 31 16 .106 2~ 683 963 0.1 0 .L1 4’
Ped iatr ics 23 11 ,104 1,501 154 0~ i. 0.01 0 . 14-

Gen eral

Practice 81 61 ,566 14 ,403 4 ,356 0 .2 0.07 0 . 30

OB—Gyn 16 3 ,380 444 194 0.12 0.05 0. 4..

Surge ry 61 18.227 3,627 1,610 0 . 2 1  :- 0.09 0.44

D.O. 

- 

212 110 ,583 22 ,658 7 ,2 7 7  0 . 2 0

Inte rn al

medicine 2 1,524 111 17 0.07 0.01 0.15

Pediatrics 2 2 ,586 570 133 0.22 0.05 0.23

General

prac tice 45 70 ,001 23 ,174 6 , 330 0 . 3 3  0.09 0 . 2 7

08—Gym 10 9 ,985 5 , 72 1 2 ,2 95 0 .57 0 . 2 3  0. 40

Surge ry 15 12 ,919 4,43 6 1,272 0.34 0.10 0.2” 7

Sub total 74 97 ,015 34 ,012 10 ,047 0 .35  0.10 0 .30

Total ~~6 j 2 ~~~~~~ ~~~ 324 

~~~~~~~~~~~~~~~~~~~~~~
thi square s i g n i f i c a n t at .- 0.05

- - ~~- -  ~~~~~~ -~~~~~-- - - - - -  - -  -.~~~~--~~~~-
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0.25 for the four classes of physicians. After May 1972, the figure

jumped to about 0.55 for noncertified DOs and MDs and to not quite

0.35 for certified physicians.

Certain trends are apparent from these data and from Figure 5.

In the “before” period (9/71 to 1/72), the DOs (both certified and

noncertif led) used injections more inappropriately than did either MD

group. In the “after” time period, however, the noncertif led DOs be-

gan to behave more like their noncertified MD counterparts than like

their certified DO colleagues. Similarly, the certified DOs began to

practice more like their certified MD colleagues. Thus, in the “bef ore”

period, the more important explanatory variable (of the two under dis-

cussion) was provider type; by the end of the study period , it was

board certification status.

Forel~n and U.S.—Educated Physicians. The last analysis concerned

only liDs and related country of medical graduation to the dependent
variables. It had been hypothesized that foreign medical graduates

(FMGs) would have a higher incidence of inappropriate use of injec-

tions than would U.S. medical graduates (USMGs). The data confirmed

this difference , but it was not a particularly striking one. For ex-

ample, USMCs had a billed per visit rate of 0.19, and (non—Canadian)

FMGs had a rate only slightly higher, 0.22. Similarly, the denied per

visit rate for USMGS was 0.06 and 0.08 for FMG8; the rate of injec-

tions denied per injection billed was 0.31 and 0.36 for USMGs and FMGs,

respectively. Thus, the hypothesized effect of a much higher rate of

denial for FMGs than for USMGs was not found in this study.

Sununary of the Contingency Table AxlalyRis. Two major hypotheses

were substantiated by this analysis: DOs had a higher rate of inap-

propriate use of injections than did MDs, and non—board—certified phy—

aicians had a higher rate of inappropriate use than certified physi-

cians. By the end of the study, the latter effect predominated . Two

hypotheses were not supported . A .lthough USMGs had a slightly lower

rate of inappropriate use of injections than did their FMG counter—
parts, the difference was not impressive (and was not statistically

significant in the multivariate regression analyses). Similarly , the

inappropriate use of injections increased with age in the DO popula—

~

- ------- ---- - -~~~- - - .~~~~~~~ -~~~~~~~--- - --- ~~~~~~~- - - -~~~~~~~~~~ - - - -~~~~~~~~~~~~~~
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tion, but the MD data suggested that the very young physicians used
injections most inappropriately . Unexpected findings were that the

~-1D pediatrician used in 3 ections most appropriatel y ,  that the DO obste—

trician—gyne (’ologists used injections most inappropriately,  and that
MD internists and “ID general practitioners did not differ substantially

in their use of injections .

The Outlier Physician. One additional question was explored ,

name ly ,  whether a given class of physicians as a whole had a higher

rate of inappropriate injections or whether , in contrast , only cer tain

physicians within that class were responsible for the high rate.

The 360 providers were divided into the three provider classifi-
cations (MDs , DOs , and groups) and rank ordered by two variables :

the number of ambulatory visits and the number of injections denied.

Cumulative percen tages of ambula tory visits , injections billed , and
injections denied were calculated. Taking the rank order of ambula-

tory visits first , those MDs and DOs who gave a large number of ambu—
la Nry vi s  i t s  did not 11 , Iv t- a d i sp r o p o r t  innate numbor of injections , as

measured by the rate of injections either hilled or denied. The top

14 liDs , who gave 10.2 percent of the ambula tory visits , gave 8.5 per-
cent of the injections and had only 8.9 percent of the injection de-

nials. For the top 5 DOs , the figures were 10.7 percen t, 11.6 percent ,

and 8.0 percent, respec tively. Thus, one could conclude tha t those
providers who gave a large part of the ambulatory services to this

popula tion were not responsible for the bulk of unnecessary injections.
Wl-~en providers were rank ordered on injections denied , striking

rela tionships emerged. The top five MDs , who produced 11.5 percent of
the inj ections denied , had only 2 percent of the ambulatory visits.
Likewise , the top three DOs , who gave 11.1 percent of the injections
denied , had only 2.4 percent of the ambulatory visits. The 22 pro-

viders (6 percent) in the top two classes of MDs and DOs were re—

sponsible for 40.9 percent of the inappropriate injections , 29.0 per-

cent of the injections billed , and only 13.5 percent of the ambulatory

visits. Of the 360 providers stud ied , these 22 providers (Ft percent)

gave over 40 percent of the inappropriate injections in the Me’-1icaid

program. However , the ou tlier physicians changed their behavior sub—

~
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stantial ly as a t unct ion of the peer review system ; their injection

patterns more closely resemble the injection patterns of their col—

leagues at the end of the study than at the beg inning . In January ,

1972 , the outlier MDs gave 0.82 injections per visit , the outlier DOs

gave 0.91, and all remaining physicians gave 0.32 injections per visit ;

respective values for  August 1973 were 0.31, 0.49 , and 0.19.

I
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LV. DISCUSSION

This paper describes an evaluation of an operational quality as-

surance program that was shown to work. The New Mexico EMCRO was able
to correct a substantial problem in the use of injections, through

education of physicians who were using injections inappropriately and

through denial of payment for services rendered . It seems clear that

many iatrogenic comp lications (both local and systemic) in the use of

injections in general and antibiotics in part icular were prevented ,
through the elimination of over 60 percent of the injections in a two—

year period. Moreover , virtually all physicians responded to this

peer review system. Most impressive were the dramatic changes in the

behavior of the 6 percen t of physicians who were responsible for 40

percent of the inappropriate injections. No complex s tat is t ical  anal-

ysis is needed to confirm the posi tive, clinically relevant effect that
the EMCRO had on the quality of care given to Medicaid pat ients .

This assertion is tempered by the knowled ge that improvemen t in

the use of injections was the major  (and perhaps the only clinically

important) effect produced by the EMCRO in the f i r s t  three years of

its operation. If the PSRO model is eventually to prove successful in

substantially improving the health of the American people, then the

quality of care for other services must be measured and improved.

Whether the New Mexico success can be replicated for other services in

this and other states is not known. Nevertheless , efforts are war-

ranted to determine if the improper use of injections exists in other

population groups (not necessarily limited to Medicaid groups) in other

states. If so, corrective steps similar to those employed by the New

Mexico EMCRO should be imp lemented , at least on an experimental basis.

Those physicians who gave the most ambulatory services to this

Medicaid population were not the ones who used injections most inappro-

priately; as judged by this criterion, they were not providing inferior

care. Publication of the names of physicians who deliver the most

Medicaid services often carries with it the implication that they are

delivering inferior (or perhaps even fraudulent) care; the data re— 

--. -
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por ted  above , however , do not support this not  ion . In t h e  absenc e  of

any other persuasive reason for such p u b l  i c a t  ion , t h e r e f o r e , t h e  p rac—
t i n e  mig ht usefully be stopped or curtailed unless ~utur e studies in—

d icated that these physic ians were jtidi-ed g iving lower qual i t v  of c ar e .

The results of this stud y are limit ed in that t }s-v relate only to

a few hundred ph y s i c i a n s  d e l i v e r i n g  care to t h e  Medicaid population of

one rural Western state. Nevertheless , a few important findin gs stand

out. First , medical practice irs a partn ershi p, group, or clinic ar-

rangement was the most signific ant v a r ishle i n  pr t-d i et ing the proper

use of injections. Second , fo r m di v i d u t  I p r y  Ideis , the most impor—

t an t  v a r i a b l e s  in predicting appropri ate use ol inj ec t ions were spe-

c i a l t y  board c e r t i f i c a t i o n , p r o v i d e r  t y p e  (b e i n g  an Mi ) )  , and spec i a l t v

— 
( bet rig an I-.fl~ pediatric ian) - [h ird , as t d g ~ - 1i by t h i s  n~- nea su re

(proper use of i n j e c t  ions)  , DO ha t etr ic ian—gyne colog ists and young

MDs (less than 35 ‘ea r.s o t~ age) used in~ eu t inn s qis i t t -  i nappropr i at n -i V .

Fourth , the care given by int e rnists and general p r a c t i t  lo ne r s d i d not

r d iffer substantiall y . Fifth , lo re i gn m e d i c a l  g r a d u a t e s  d i d  n ot  g i v e

substantiall y worse care than did U.S. medical graduates. Sixth , site

of practice (rural or urban ) did not pr ed ict hi gher or lower quali t y

of care .

Were these f indings to he subst anti ated in different populations

on large r , more representative samp les , and using a greater variet y of

indicators of quality of care , reorientation of certain policies with

respect to quality of health care mi g ht be in order. For example ,

attempts to require relicensu re and recertifi cation of o1der physi-

cians should include efforts to upgrade qualifications for initial

entrance to the practice of medicine. Major def ic iencics exist irs the

quality of n-are provided and these seem not to be s-elated to the ac-

quisition of comp l ex new knowledge . Thus , relicensure and rece rtifi—

c-;Ition mi ght he related , at least in the beginnin g, to the performance

of relatively simple and basic medical practices and he directed at

tho~ c prov i dt-rs who do riot p er f o r m  these  ac t ivities well . Alt hough

met-h more study of the field is needed , relicensure that is focused

prin c ip a ll y on acquisition of  new knowledge in , say, sophisticated

the r.-spesI t ic t & chn I qni-s • without addressing problems in has i c medi cal

t a  rt- (such as in ) en- t i ens) , Would seem to he misdirected.
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The role of patient expectations in influencing physician deci-

sions needs to be clarified. Insofar as patients do not expect in-

jections for pediatric illnesses (immunizations excepted ) but do ex-

pect injections for problems of old age or “female conditions ,” a

bias for better or poorer quality of care being delivered by spe-

c i a l i s t s  concerned w i t h  one or the other of these population groups

exists. There is a degree of patient responsibility— —and need for

p a t i e n t  e d u c a t i o n — — t h a t cannot be overlooked in this context.

Those features of the large group practices that encouraged the

proper use of injections should be identified and , if possible ,

transferred to the solo fee—for—service setting. Since group prac-

tices had a better record than individual practitioners at the out-

set of the study as well as at the end , the ENCRO had relatively less

impact in that setting; by implication , the group practice had cer-

tain intrinsic characteristics that promoted the more appropriate use

of in-jectahies. Whether this is an outcome related to characteristics

of ph ysicians within the group (e.g., specialty or board certification

status) or to organizational and operational factors (or to a seren-

dipitous combination of all these features) is a question worthy of

substantial empirical, investigation.

Finally ,  t ha t  t h i s  eva lua t ion  occurred at a l l  must be emphas ized .

Its accomp lishment required the cooperat ion of a Founda t ion  f o r  Medi-

cal Care , physicians , a f iscal in termediary , a state department of

health , various government agencies , and a research organization——a

combina t ion rarely encountered in the past. Efforts at evaluating

q u a l i t y  of care can generate  a host of f e a r s ;  l eade r sh ip  f rom many

and diverse groups will be needed if evaluation of activities such as

PSROs is to be successful. Without objective evaluation with appro—

priate feedback to the operationa l quality assurance agency, a qualit y

assurance p rogram l i ke  PSRO may f a i l  to ach ieve  i t s  o b j e c t i v e  of im-

proving the health of the American people . The successful collabora—

t i o n  represen ted  by t h i s  s tud y is a p o s i t i v e  s t ep  toward t h a t  o b j e c —

t ive .
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