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Abstract 
Errors rn trealing common dlseases occur very 
frequently In primary herrlth care pracllce Wh~le  
many of these nilstakes arc no1 lire-threatening, the 
costs of abuse In drug prez;cr~plion may be greatly 
~ncreased An educatjonalstrategy a~med to improve 
physfcians' p r c s c r ~ l ~ ~ n g  pracbces For acute diarrhea 
(AD} and acute reqpiratory lnfcci~on (AR1) was 
developed as a reqearch study, ~nvolvlng three 
medical care units Thc sfrabgy was largely based 
on promoting actlvc parlicrpsllon or Ule t~alnees In 
the whole process, including (a) group participation 
in a literature revlcw of updntcd articles rcleted tn 
management of AD and ARI, (b) analyr;~s of 
prescribing practices before the rntervcnilon, (cl 
p a r t ~ c ~ p a b o n  l a  thc development nf a clinical 
algor~thm I'or the therapeullc management of these 

2 ~IInesscs, and (d) d~scusslon or the usefillness of the 

8 algorithm durlng peer revrew cornrnrllcc meetlngs 
b., Sllccess~ul resntrs nT Lh~s ~nlerventlon, ac judgcd by 

the improvement of treatment pracbcfs and the .-.- 

perslstcnce oP changes for up lo 2 years after the 
~nlcrverlt~on, as well as  1t.s ease OF opplicatlon and 
low costs, motivated Its extension to a hesl thD~str~ct  
and a State In these sites, thc Intervention was m 
charge nf mcdlcalleadcrs from theclinlesand rnedcal 
hcads of tllc lots1 health systems, re5pechvely The 
cxtens~on of the educatjodal strategy waz; accomp- 
snred by o rclalive reduction In AD from 46 7% to 
6.5% and In ARI from 32 6% lo 8 5% llowever, the 
bedelit-cost ratlo shoued a dramatic Increase when 
cbmparlng results from the research study and fr6m 
the State ~ntervention, for both AD (from 33 to 4 4) 
and ARI (born 162 to 21.61, for nn overall net 
Increase or  33 3% Based on these results, the 
educational strategy was adopted by the Nat~onal 
Program for the ControI of D~arrheal D~seass,  and 
wasusal lo tram prlblic health phys~clans throughout 
lhe counl~y, Fro111 1992 to 1994 (Arch MedRes 1995, 
26 S31) 
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Introduc t  on 

Errors In medical practice arc n common occurrencc In 
my hcdth care system (1,Z) The causcs that lead to 
these errora are vor~o~~lf  and usually muTtlinctona1 m 
genesis, and rnclude cultural, ~oclal, economlc and 
technrcal aspects However, errors in medical practice 
aften rcflect a lack of tram~ng of the physiclun. thus 
potcnllnlly reprrscnting a serlour probtcm (3) Errors in 
medical practice are more llkcly to occur in common 
disenses. whlch account for the I ~ z T ~ c ~ L  number of 
cbnsultal~ons at the primary hcdtl~ care level, such as 
acute &nnrhea (AD) and acute rcspirdtory infechdlls 
(ARI), as well nsmchmnrc d~scases, such ashypertens~on, 
dtabetcs and rheumatic disorders 

Focul;lng specfically on acutemrcctlous dlscues (AD 
and ARI, whlch are the c;ubjecl or lhc prcqcnl article), 
errors In mcdlcal practlcc can bc categanzed In two 
broad a r m  errors .clue to orn~ssioil and errors clue to 
abuse Among the first oncs, rile most common error Jn 
treatrng AD n thelackof pr~wnplton of oral rchyclrnt~ua 
therapy (ORT) The eft~ct~vcncss of ORT In savrng 
chldren's llfe 15 of sucll magmtude that 1111s lrcalmcrlt 
shovld bc prescrtbed In all d~arrhca-affected prrhcnt\, as 
n mcans to pr~vcn t dci~ylydrztt~on, whlch i s  the mzln cause 
of death In thrq ci~scasc (4) Furthcr, it qhuuld also bc 
precnbcd m all cascs of del~ydratcd chllcl~cn, provided 
they are not m shock (5) This, unfor~una~dy, is not the 
case (3) Tlircercccnt ndt~onal qurvcys url thcuse oTORT 
showcd that the percentage of rnothcn who h ~ d  uscd 
such therspy were 24 3% In 1988, 22% In 1991 and 
41 9% rn 1993 (6-8) In 1993, In Mexlco, 6,748 chtldrcf 
under 5 ycsrs of age died due to acutc d~orrhea Seventy 
pcrcenl had bccn scen by a lrcenscd physrci~rl prlor to 
dying (9) W~thpropcr medtcnl care, whlch relies mnrnly 
on approprrate and hmnely usc of ORT, followmg the 
treatment guidcllncs proposed by thc Mcxlcnn Min~stry 
of He~lth andcndorqed by tllc World Health Organ17nhon 
(WHO) ( 4 3 ,  95% of thcse deaths should have: been 
avo~ded (10) Errors in the abusc of drug prcqcnpuon, on 
the other hand tncludc the usc of antlrntcroblal arid 
nnbd~nrrhcnl drugs (3) The firqt otlec are only justrficd 
111 cases of ~nfcchonl; by SAr~alln sp or E~rtctnrocha 
hrstulyrlca (41, while Ihe sccond oncs arenat justified In 
my caqf: (4) T h c ~ r  usc has pctudlly bccil brlr>ned from lhc 
official Mexlcan drug list 

A slin~lar situation 15 found In rclatlan lo ART In 
Mcxlca, in 1993 8,610 children undcr 5 ycsrs old died 
due to ARI 70% of them had becn scLn by n phys~c~an 
previous to their denth (11) With proper trcatmcnt 
about 80% of that dcdths rhoutd havc becn avordcd 
(12) I'hc most cornmvn ointsslan enor IS physiclnn s 
fnllure to ~dcntify pneumonxd (13) T ~ E  Inoh1 common 
abuse crron In thc trecilnlent of ARI lncludc tllc use of 
cough wppressnnls and antihtstam~ne\ nnd an irnpropu 
selecllon OF' an anttblotic whcn 11s use 1s required (3) 

QUISCAFRE, MARTINFZ WIYES, ET - 
Whjlc many of the common errors In pnmary hcitltll 

cnre practice may not cndnnget life, they do ~ Q S C  ath~ cat 
to thc economy, both to the patrent and to thc rnstltutton 
(14) Tn the first case, Lhepatrenl~s advised tubuy onc:or 
qeveral drugs whrch arc stnclly not rcqulred to cure thc 
disease In the second case, inadcguatc treetrnent 
compl~cntes the courseof a drhease, Icadrng the othervnse 
unnecessary hosp1ta117ahon5, which mcreasc the co4 t of 
trwtment, bolh duc to cxpenclve patient-day casts ns 
well as to thc use of soph~rlrcated procedures, rnclucllng 
tntrdvcnoiw tlulds, iut~brotics, dragnostrc procedurcr, 
etc (15,16) , 
In OUP WCW, the lack of proper physician tra~mng In 

Mcxico (as may also be the cnsc In othcr countncs) 
~nclude dcfic~encles tn prcgraduatemed~cill traln~ng due 
to an lncrcnsed ernphab~s on drug use, a lack of proper 
trainlr~g envrionmenls, eopccially at Ihc pnniary htxIth 
care lcvel, llnd a gcnerd lack of sensitivity for fos l~mg 
phyqician-pabcnt relationship, incluhng proper nclvicc 
to Ole motl~cr In rdat~on to nlnrm qlgns that shuuld 
prompl hcr to return to n medical fncil~ty if the chlld 
becomcssl~ker Onccphys1c~~nshavecom~1ctedmcd~cal 
qchool, thc nb~encc of n requmnlenl for periodtc 
rccer~rficatrvn exams facrl~tatcs the loss of: therapeutrc 
~krUs Also, thlc; sltuntion docs not farce physlcran~ to 
k ~ c p  oydnled To worsen the p~cturc, there is LI lack of 
rncd~cdl Vauling crjurscs for contrnucd educ,\llon 
Alternate sourccs of information for phys~c~ans are 
provldcd by constant visrts fmmphmacctrtical company 
rcprescnt,\t~vcs, who pronlab thc use of thcir products 
All of theqc sItuation9 lead to a defcriorotion of thc 
quality of  m e d ~ c d  practrcc (17) 

The maln opbsn4 to revcrsc thee condtuons are 

To rcvise Ihc medtcd cu r r~~u lu~n  at thc university 
ant! tn-hoqpllal residency levcl 
To legislakc ai~d control the ~nfotmattlon pr~~vidcd 
by the pharmaceuttcal industry 
7'0 legirlate mandatory medical rccert~ficattan 
To rcquirc phqsiaans to have a lninlrnal aumbcr of 
11o~1rc: 01 cont~rru~ng med~cd edumhon 

Along these lines there havc bccn o number of stud~cs 
focuscd on the i~npactof different cducatlonal suateglcs 
d~rccled phys~crans Resulh have heen inom or lcss 
succesrful (1 8) However, most of these s ta les  stop 
short of dcmonstratrng changcs rn actuc~l pracbcrs Very 
fcw nf thcm ac~uelly report on chongcs In thc tncd1cal 
health cdrc systcm The present pdpcr rcports on three 
s t u d l c ~  lntcnded to Improve physrctans' tn atment 
pract~ccs fur ART and AD at thc primary health care 
levcl The t?rst one was cnrned out sq a research project, 
at 3 Ivcr\1 level, successfurl rc~ultr from thts exoencnce 
motlvatcd an lntervent~otl, dt P Drstr~ct lcvel, wl~ich was 
furthcr cxpanded to a S t ~ t c  lcvel Whrle the extensJon of 

P 
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the educational stratcgy lo a1,ugerlevel was nccon~panred 
by~rela~vcdwreaeofrf~impacton lmprovlng trwtment 
practlcts, from a cost-bcnefit pcrspertrve there were 
slgnlficant galns 

Methods 
Themtcrventlon sbatcgy, thcmcthodology to cvalunte 

r r s  lmpnct on ~rnprovjng trcdlrncnt prachccs (~nd thc cost- 
bcriefi~ uf the intervent~on were the same In the researcl~ 
9L~dy and In the drstrrct and statcwld~ progr~~~tls 

Research Study 
Study Populat~on 2 % ~  rcscntch study, rocuscd 

spcclficnlly on AD, w,~s c c ~ r n ~ r J  oul In 1987 in Lwo 
medical un~ts of the Mcxlcan Soclal Securlty lnsblute ;n 
Mexlco C~cy Thlrty SIX physrclans recelved the 
~nlcrvenbon, and were compprcd wrth 33 phy$~crans in 
a control group C ~ m p l ~ t ~  T C S U ~ ~ S  from th15 study hnvc 
hecn publlshcd prcv~ou$ly (1 9) 7 hc rcwnrch study on 
ARI tookplnce r n  the same ycnr, I n  anothcr ~ncdlcnl unlt 
ofthesame~nsh tuhon Twcn ty erghtphysrc~nns recelved 
!he inlervenl~on Resultls from t l ~ u  s(vdy have not bccn 
publlsl~ed previously 

Xnlewerrlron Str,~legy Prror to the ~nlcrvcntlon, d 
baschne ~valuat~on of prcscnl>~ng pract~ceq wm donc 
through ~ntcrv~cwq appllcd ca rondo~nly sclcctcil 
palxcnb pcr phynclan, who were ~ntrrvlcwed after lhc 
consulln~~on Tho intcwlcw rogls!orcd syn~btoins, slgns, 
evolutron of the illness and prescrrbcd treatment The 
interven tlon then began wtth a workshop conslsling of 
five one-hour scssions (onc pcr d,ry) nutrng fhc firs1 
scSsjon pnrt~c~panl~ wcrc inrvrrncd nhou~ thcpmrposcof 
~ h c  study. and recerved n set of updated artrclc~ on proper 
medical care for c~rhcr AT> or ART Af tc~  crtrlcnl rcacl~ng, 
thcse mtrcles were d~scusqed durrng the second qessron 
Durrng the third sewlon, resul tq fi on1  he base11 ne 
cvdl~.latron, including drdgnos~s, prcscr~bcd lrcamicnt, 
evolution of thc pnlicnt and rcsults from  tool or 
pharyngcill culturcs (rcspcct~vcly) were prcscl~tcd An 
actlve d~scuesron of each case, referr~ng to Lhcprcv~ously 
dircuiscd I~!criture war; foctcrcd by thc ~nvcel~galor 
conduct~ng the work~hop Durrng thc fourth scsslon thc 
research team propoqed n tllcrapcu bc sclicd~~le (a1gor1 thm) 
based cxclusrvcly on cl~ntcal data, wh rch had been 
devlscd and tested In n prcvlous skdy (19) Thcsc 
thenpcutic rchcdulcs conformed to WJIO trcalment 
gu~dclrnes for AD and ARI (4,20) 7 hc schcdulc was 
critically discussed accord~~lg to phys~c~ans cl~n~cal 
cxpencnce, and rnod~ficd accordrngly ?he mudlfid 
~clicdulc was prlnrcd arid ported i n  cacl~ office as a 
rem~nder Dunng the last sesslon, pl~js~crilns rev~cwd 
the clinlcd alpor~tl~m npplylng rt to ~~~nuln tcd  clrnrcal 
CXCT followed by gro~rp ~ ~ ~ C U I I I O ~  

Tn n follow-up stngc, pccr rcvlcw comrn~ttecs were 
or gnn~zcd, whlch lncludcd one of U I ~  inuest~gato~ 5 and 
threephys~c~~n~ The colnnltt tccrevtcwcd cltnlcal mcotd~ 
from ten randomly selected cz~ses from thosc set n thc 
prcvjous week by physrclnns In the cl~nlc Physlclans 
partlclpatrng In the peer revlew comrn~ttee were rotated 
so that each phys~clan attendcd a rn~n~mum of thrce 
wsslnns Thr5 aelrvlty las~cd 6 months 

Fre-Post Evaluation Survey Data ta descr~be 
phys~c~ans' treatment p r a ~ c e s  before and after the 
lnterv~ntinn wcro obla~ncd from thrcc different souices 
patients' clinical records, a pre-coded questlonnmre 
applred lo pat~cn ts after the med~cal con~jul tation, and the 
preqcrlpt~on glven hy the pl~yslcran The number of exes 
rcv~cwcd by cdch phys1~1ar1 I I I C I L I ~ C C ~  a mtnumum of four 
and A rn rxlrnurn of 15 paticnu, selcetcd at random on a 
dn~ly bas~s The follow~ng data were obtanadhrrt  each 
case w~th ART or AD patients' age and sex, clrn~cd 
characterlstlcs and prescribed trcatnlent 

Thc rv,~lu,it~on for thc AD cludy ~neludcd 401 emcs yn 
~ h c  hnsat cvnluntlnrl wd 960 in thc post-intcrv(nt1on 
survcy I c , aftcr pcer review colnmlttcc ART pot~cnts 
~nclr~dcd 202 caw, In tho basal ~vdlu~~lron and 305 in the 
post-~n tcrvcntion survey E~gh teen months after the AD 
Intcr-vcntlou finlslied, a second cvnIuatlon took place, 
inclu J ~ n g  20 phys~crnns out of tllc 36 w l ~ o  pan~c~potcclm 
LIE qtudy TINS long-lcrm evaluntron was not done In the 
ART study 

Impact Evaluat~on Thc impacl of the Intcrvc ntlon 
was cvnluatcd cnlculat~ng the percentage of chmgc pre- 
post ~nlcrvcnt~on wl(h respect to LISC of ORT, drug 
pr~scrrpl~on and usc of resrr~ctlve dletq, In AD, arrd use 
of ai~tlmrcrohr;rls, cough suppressant drugs arid ant!- 
hrstcunrn~~ In AK1 A globCll rnc~lsurc of ~rnpacl 
rncludud thc pcrccntngc of chnn~c  111 ndcquatc integral 
nrnnagclncrlt of cacll d~scasc, according to 'NHO 
treatmcnt guldcl~nes Integral management for AD 
in~ludcd the u ~ t ,  oF ORT, contlrrucd h~bltual ic~d~rrg 
and no nnt~hiottc trcatmcnt cxccpt in bloody dinrrhen 
(43) Intcgral managcrncnt for ARI lncluded use of 
ant~ni~crobial dnigs In suspected or confirmed cases of 
pncu~non~a, otltls, srnus~t~s, purulent tonsllllrls or 
tonsilI~tr~ w~lhout nccompnnjrng rh~norrhca and no 
nn~~~nrcrvb~al drugs I ~ I  rhtnopharynpn~l~s btonchrtts or 
laryngotracl~er tls Use of cough suppressnn ts or 
a n ~ ~ h ~ s [ , ~ ~ n ~ r ~ c s  war; con~ltdcrcd ~nndcquntc In  all cases 
(21) 

Study Populai~on Th19 ~ntcrvcntion was c a m d  out 
In 1989, 111 CoyoacZn, a d~strtct In  Mexico Clty Thxs 
~ntcl-vcntiaa rncludcd I 8 rncdrcnl hcalch carc unik, four 
from TMSS and 14 rrom thc Mln~slry or Hcalth (bdoH) 
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There were 172 phy.ilaans worhnp m the 18 mcd~cal IntervenrionSlrategy The~ntervonr~onfollowed the 
units All recelvcd Ihc educnt~onal mtewtnuon, for bolh same gu1de11nc.i as described for the research study The 
AD and ART As theeffectivencss of the mterventlon had only d~Trcrcnce was that the ~ntervenhon was In chilrge 
bccn previously tested, there was no control gmup at th ~ s  ola staff physician in eachunit who war identified b) the 
stagc ~nvestlgators nt the hrne of the basal study These 

Table 1 
Pnne~pd Chamctrnsur;\ or the Edvcatlonal In~ervenl~on ln>hc Aoalyzed StuJles ... -- -- . - 

d 

Raeuch Stvdtc~ - Dlt~r~ct  Program %ate Program 
Charncteirstlcs Acute (AD' ARIZ) (ADL -AR12 1 

Dlavhea hsp~ratary ~nrectlon 

General 

Year 

Number of Medical Unlts 2 

Number of practlclng physlclans 69 

Pepulallon served 135 000 

Number of cases trcaled dunng two 25,037 
years follewing Lhe mtervcn~~on' 

Teachlag lnlerventlon 

Number of physlerans tialned 

Length of rhc mln~ng (weeks] 

Workshop (1 haur per day1 

P C C ~  revlew cornrnlttee 
( I  hour per week) 

EvaIu~t~on 

Xntcmewers 

Number of pbymclans ewlaakd 

Length (months) 

Pre ~ntcnenbon 

Post-idtervent~on 

Number of cases cvalr~dlrd 

Pre-intcmnt~on 

Post-r nterventlon 960 

b -- 
Twa yeae was the Icngth o l  rollow-up for the rcsearch swdles 

1988 1989 

Coyoacin, Msxrco 
Mcxlct, CILY Crty 

1 I8 

34 172 

95 000 678 000 

42,336 52 416' 

Invcst~garrm Mcdicsl Leaders 

?O 119 

Publlc Health Pfegrad 
Nume N u ~ x s  

Pregrad 
Sacral Workers 

I' 

I57 1 
I 
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phycic~ans were idenhfied ns potcntral lenders in thc~t 
unlls, asjudged bythed~rectoroftheclln~c erldof thercst 
of Lhe physicians worklng there Once t l ~ s  group was 
recruited, they rccerved a 2-wcek tnrnrng courw by thc 
invcshgators, f'ollowlng the same methodology described 
Tot lfiemtervenhon In the re5earcli study, complc~ncn tcd 
by a rev~ew of potentjal prvblcms thcy would encounter 
when belng tralncts themselves For thelbllow-upsbge, 
the pcer revlcw cornmltLees were organ~zed by these 
phys~aans, accordlog to tIlesame ~ne~l~odology descllbed 
In the research study 

Pre-Post Evaluaton Survey Thc same mcfhodology 
ns descrtbedin thcrcscarch study was followcd to apply 
the pre- and post-ovnluntion survcys, with Lhc only 
dtffetence bang that the rntervlewers In thrr stage werc 
prcgndunte nurses Instead ofpubllc health nurses, who 
partlclpatcd In the research study Duc lolog~cucrcasonc: 
only 65 outo~~hsvng1nal172phys1c1ans werc~v~~luated 
PTC-pOh~ lntervenhon In total, 501 AD and 1,787 ARI 
cases were emalyzed prevlous to the ~ntervention. and 
520 and 675 c u m ,  rcspccttvcly, werc analyzcd after the 
lnterven tlon 

the tlmc of the study had 714.000 ~nhab~tants There 
wcrc 124 ptrmary modleal health care un~ts in the entrre 
State, srnffed by 165 phys~clans All recav1:d the 
cducnl~onal Intcrventlons, including AD and ART 

XnlerventJan Strategy The only d~fference w~th the 
previously descnbed lntervenhon was that the tra~ners at 
thls stage were the heads of the local health systems At 
the tlme of the study, the State was dinded ~nto 17 local 
health systems, so there were 17 trnlncrs All rccclved 
the trarn~ng by the ~nvestrgntors, In the s'une way as 
descnbed for the local Jenders m the &stnci level 
tntcrvcnllon Oncc mrncd, the hcadl; of the local hcalth 
systems conducted both thc workshop and tllc peck 
rev~cw committee's mcetlngs, as prevtously descnbed 

Pre-Post Evaluation Survcy The Interviewers at ~ [YIS  

s top wcrcpregraduatc socral workers One hundred and 
fifty seven out of the 165 phys~c~ans who were lrzuned 
were evduatcd before and after the lntervenhon 4 total 
of 749 AD and 762 ART cases were analyzed la the pre- 
Jnlerventron survey, and 743 AD and 825 ARI cases 
were includcd 111 the post-~ntcrvcntton survey 

Xmpnct Eveluntlon The same andyseq as descnbed Irnp?ct Evaluat~on The same rncthodolc~gy as 
for theresearch studywcreusedfo~ rhc r~npactcvaluatton clescrtbcd in the prcv~ous Intcrventlons was appl~cd 

State Levrl lntervent~on 
Study Population The extension of the rnterventlon 

program to a wholc Stnlc took pl,lcc In 1991 Th~s 
~nlcrvcnt~on trnkplacc In ths Statcof Tlaxcala. whrch at 

l able 2 
I ,  

Pcrcrnta~o of Selected Trratrncnt Pract~ces for Aculc h m h c a  
, I and Acute Recptmtory Infe t l t~n  tn Three D~fSerent Surveys 

, Conducted, Bcfors rhc Ecl~~rilt~onaI Slmlcgy w& lmplenientrd 10 

Rcqenrch D i r b c r  Start 
study program program 

i' Acule d~arrhel 

33 7 45 4 74 6 

76 3 85 3 82 3 

I Antldrarrho4 dnrgs 79 4 44 2 
!!I 

19 6 

ii Reslncbve dlels 46 5 48 5 33 3 8' $1 Acute respratcry l n f e c t ~ o ~ ~  

- - 

Cosr-Rcnefi~ A n d y  sv 
Thc cost of mch mtcrvcntton was clrlculatcd rakng 

into account salanes and per drern of the investtgators 
(md lmln~rslnvolved ~n mch phase ofthestudy, according 
to Ihc pcrcent of thur tlmc spcnt In prepmng and 
carrying nut Lhc cducattonal rnLcrvcntton, ~nclud~ng the 
trarnlng qesslons and the blne spent In the peer revrew 
commillccs Expcnscs In Lra~n~ng matcrtal and 
pho~ocoprcs of lhc brbltogrnphy rctrcwcd wcie also 
t~~cluded In costs Expenses relatcd to pre- or post- 
lntervent~on surveys were not rnctuded. as ~t was 
cous~dcrcd that these were not part of the lntenention 
per se Ac; thcresearch study tookplace~n thelastrnonths 
of 1987 and all of 1988 rhc cxchangc mte pre-cnt In 
Aprll1988 was used toexpress all costs in US$ Costs of 
subsequent lnterventlons were detaled accordrngl y (22) 

The benefit was calculated on the basls of savlngs rn 
the reductloll of drug prescnptton (lncludmg anttbiohcs, 
nnlldtatrhcal mcdicatlonz, cough suppressants and 
antrhjstamlncs) The coqt of thcw drugs was also 
calculalcd at 1988 pnccs, usrrlg current drug p m s  for 
eclch of l h ~  pcutrc~ptitrng instilutlons (IMSS and MoH) 
A mean prrce was calculated for grams or rmlhgrams of 
each dmg, tahng ~ntoaccount rtsusual way ofdispenslng 
(ljqutd form, pills, capsules or ~njectlon) Spec131 care 
waq take11 to conclder the Increment In heamcnt costs 
assoclntcd w ~ t h  thc rncreascd prcwniptton of oral 
rehydr,ltlon salts An averagesav~ngscostwascalc dated 
on !he bar15 of Ihc number of pnt~enls treated Total 

P 
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savtngs (I e , benefit) wcrc cnlcul~lcd by extmpolahon of 
dntn ohtnlned m each of thceducabcinr\l strategrcs to the 
numbcr nf cases actually tratcd In each clrnrc studled 
durlng the 2 ywrq follow~ng the inierventlon (Tablc 1) 
The rdtinnale for t h l ~  came out of the mearch study, 
which showed that a posltlve change In prescnbrng 
pracbccs was st111 present 2 years aftcr the lntcrventron 
Once the bcnefi t and the costs were calculated, thc rnt~o 
between both was obtalncd for each of thc threc 
inlcrvent~ons analyzed for each of the two d~sedccs 
unclcr qtudy 

Results 
Results of the cvaluatton carncd out pnor to thc 

cducatronal ~ntervcnlton, for thc rcsearci~ s~udy dlstrrcl 
and state-w~dc programs may be wen ~ r l  Table 2 For 
acute dinrrhes ORT was more wldcly used (74 6%) at a 
state-wdclcvel than at the dlstrtct level or in the rcgcarch 
study Conversely, antld~arrheal dmgs wcrc more 
commorlly prescr~bcd 111 the research qtudy than in the 
d~slrlct or stdlc-level programs A stm~lar utuanon waq 
observed in refat~or~ to the uqc of reslzrcttve d~cts at thc 
sktc lcvel theqc wcre used less commonly than In lhc 
other two programs Tlic usc of antlmtcroblal drugs w<~s 
not sign~ficantly dlffcrcnt among the three stud~w, as 
In nil motc chan 75% of pntients wcre prcsclibed one 
antlm~crob~nl drug For ART, the uqe of anrrlnicrobial 
drugs waq larger In thc two studics ccmcd out In Mcx~co 
Clty, while the use of cough suppressants and 
~ n t l h r s t ~ m m c ~  wcre greater in Ihc state program 
In summary, the basal cvaluat~orlq showed dlat drug 

management for both acute diarrhea and ARI was 
inappropniltc, a4 each patlent rcccived at least two 
ddfercnr drugs at cach v~blt  to the doclor, and that most 
of then were unncccsqary Tables 3 arld 4 sl~aw the 
Impact of the educatlonnl strategy on phpnclans' 
prescnbmg practlccq, ~ncludtn_e n~edlcahons and d l ~ l  
The three cvnluatlons chowed an ~ncremcnt In theuse of 
ORT and In adequate 1ntegrn1 management after the 
Interventton Also there was an ~mportant reduct~on In 
Chepmcrtptronof nntlmlcroblal andant~d~arrhcal drugs 
cough suppresscants zmtth~elamines and reslncftvc dlcls 

IIoweucr, ~t was clcnrly sccn Lhat tot most treatment 
ptnctlces thc ~mpaclcl, mcasured by the amount of change 
observed aficr thel~~tervcn~lon, was greaterln the research 
study, when the lntervcntlon WAS In charge of ihc 
Inves trgators and dlrect ly wpervrscd by thctn, than In the 
dlstnct-level program rn wh~ch th t  intervention was tn 
chargc of properly trdlrrcd mcdtcal Icaders Thcge 
dlfferenccs were mogn~ficd In the stalc-wlde program, ~n 
whrd~ the educat~on~tl ~n tcrvenllon was In charge of the 
heads of thc local heal111 systcmq Thc only placc where 
&IS p9ttern was not conqrstent was 111 thc usc of cough 
supprescants, whctc the stdc program showed a greater 
a~nounl of change than thc dtstnct or research stud~es 
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Olher thnn t h ~ s  ~t was clcnr that thcpcrcenlof chmgc In 
propcr case managcment aftcr the ~ntcrventron was as 
muchas 70% ~noreln thewsearch study, both for AD rlnd 
Tor ARI, whrlc th~s  impact was Icss than 10% in thc slate 
program, for both d13eaes 

In contrdst with the dllut~on of the impact of the 
intervention strategy when it was expanded to a laraer 
sudlencc, Table3 5 and 6 show that the, cost-benefit 
~ncrea..scd In d~rcct relation to the expansion of thc 
~ntcrventivn Whrle thc cost of the ~ntcrvenbon was 
progrcqsively tnore m rclation to the extcnslon of rhe 
program, savings tn drugprescnpt~nns perpdt~ent sho\ved 

Table 7 
lrnpsct of t h ~  Educabonnl Suategy on Seleclccl Treabncnt 

Pract~ccs In Acute Diarrhea - ..- - --. .- - 
Percent of change - -- 

Trcnbrlent pr?cIILe Rc.;cnrch Drcwlct Slate 
study program program --- --- - 

Oral rchydrat~on ~hcmpy 43 0 70 8 13 0 

Reduction rn pfe~cnpltbrl of 

Ant~m~creh~al drugs 52 9 57 7 21 3 

-d P -- ---- 
'US~ of oral rchyclrat~on therapy, conllnued hahr~ud reeding, no 
antib~ot~c ecat~nent except rn bloody dlarrheq 

Tablc 4 
l ~ n p n c ~  ur Ule Ekl~~callonal Strategy on Sclc~tad Trcamer~t 

Pmt~ces  In Acute Resplratoq Infcci~on ---- - 
Percent nf change - - 

frcatmeut pr~c~rce Rcsetr~h T>lswct St ~te 

study progrrm propdl 

An~irnlcrohral drugs 30 6 39 1 21 5 

Cough aupp~ essw~q 16 0 3 4  31 5 

Use of adequate 
treTtmedt algorllhms" 32 6 28 8 5 5 
-- - 

"ike text 
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mopposrte trend However, when the number ofpaiicn~s 
treated dunng the 2 years of fo2low-up after the 
incervcnlron took place (Table I), total sawngs (benefit) 
Increased wlth the expanslon of the educnt~onal 
In tewcntlon FinaIly, the benefiVcost ratlo also ~ncrcascd 
pmgresslvely wh the expanslon of the program Thus, 
i t  can be seen that for ARI the savlngs were 21 rimes 
greater thnn thc lnll~al costs ~nvested In the program 

Discussion 
Thc cducahonal strategy used In the present senes of 

lnterventlons was devclopcd aRct a rcscntch study 
dcs~gned to Improve physmans' prescr~blng practices, 
tafung mt6 account the errors In rnedtcal practlce that 
were highl~ghted in thcTntroduction Thc rcsults obraincd 
in th~s study proved to be h~ghly efficacious (19). as 
phys~c~ans that particlpzlted in the trmtung showed a 
reduction In the use of antlblot~cs from 78 8% to 39 3% 
and of restnct~ve diets from 47 3% to 12 4%, ns well as 
an Increase In the use of ORT from 31 4% to $8 4% tn 
treatrngch~lclrcn under5yesusold w~th AD Furthermore 
when we evaluated the mtervenhon In the Iorlg-run (1 c , 
2yentslaler), pos~trvechwge~ weresbll present, with no 
sigmficant declllle ZL~ ccntnparcd to thc cvalunI~on carred 
out ~rnmcd~ntely after thc lntcrvenuon took place (19) 
The key to th~s success was thc active ptut~cipationofthc 
physlcinns jntcwcnccl during the whole t ra~n~ng process, 
including (a) group pdrtrclpatlon In the lrternturerevrew 
of apdated $icles related to management of AD and 
ARI, (b) andysls of prcscnbrng practlces before the 
lntervenhon, (c) partlclpnLon in the dcvclopmcnt of o 

cl~nlcal algorithm for the thcrapcutlc management of 
theqe ~llnccr~es, and (d) discussion of theusefulnesr, of the 
algorllhrn dunng the pccr revrew comrn~ttee meetings 

A second advantrrgc of the proposed ~ntervenhon was 
I!S ease of appllcahon under everyday ccod~ttc)ns of 
cl~n~caIprmt~ce Thetrmning workqhop actually rqmrcd 
1 h per day, In five consecutive sessions, and theremew 
of cltntcaJ cases rcqu~red 1 h per week, for 3 weeks, for 
each p h y s ~ ~ l a ~  Under thrs scheme, thewhole lnterventjon 
requ~rcd only 24 weeks for the tralnlng team to trun all 
phystctans m a cllnlc 

Anolhcr rrnportant aspect was that the cost of the 
intcrvenhon, lncludlng salarieq, pcrdtcm anded~c~monal 
matend, was less than $2,000 USD. Thrs amount wps 
cans~dcred low m vtcw of the number of physicians that 
were intervened In v~cw of these conzrderaho~a, the 
authors thought ~t was quite feas~ble to extend the 
lnterventlon to D larger area 

Therefore, the mnln focus of the pre~cnt anslys~s was 
on the E V ~ I ~ U E ~ ~ O ~  of the mpact of the extens~on of the 
educat~onal strategy, in~fiatly to a health d~str~ct, and 
Idcr lo a whole State In ocher ward$, we werelnteresrcd 
In ssscssrng the publlc health effecuveness r>f thc 
intorvcntlon, once ~ t s  efficacy had been proven 

The lunil.ing factor In cxtendrng Lhc lntervenl~on to 
larger arcns was that the tratlllng rcsstons had to be 
dcl~vcrccl by personnel o~her than the researchers Thus, 
for the hcnlth carc D~qtnct ~ h c  fncervenlron was m ( barge 
of ~ncdlcnl leaders from thccltn~cs, and for the Slatelevel 
thc jntcrvcnlion was In chargeof therned~cd headr ofthe 
local health qyqternq W~th the approach we wcrc not 
only trying to subject the lntervenhon to actud prlchce, 

Table 5 Table 6 
Tmpacl of chc EYocatronal Smtcgy m thc Research Impact of the Educa~ionil Stratcgy ~n the Research Stub and 

Study and Dlsrnct and S~atawde Pmgmms rn Aculc D~arrhca DIsu~ct dnd S~a~ewrde Programs 1fi Aeclte Respraley Inlccboh 

Cost Benefit Analyses - -- Cost Benefit Analyses -------. d- -- 
Research P~smr~ S ~ l e  Research District State 

Analysis Analys~s study program program study program prcgram -.. 
Cost of lhc ~ntcrvcnnon~ Cost orb mlmrnt~on*  

3,358 5,152 (U S % at 1988 value) 1 883 3 679 
I;U S $ at 1988 value) 

5 937 

Savmgs In prcscnbed drugsb 
(US $ at 1988 value) 

S~vtngs III prescr~bed drugsh 
(US $ rr 1988 valuc) 

Per patlent 0 22 0 25 0 IB Pcr pstrcnt 0 72 0 69 C.54 

TOW (benefit) 5 508 13,104 22789 Total IbeneLt) '10482 67813 128,187 

Benefirlcost rat10 7 3 39  4 4 Benefirlcost ratio 162  I8 4 21 6 --- -- - 
'Includes salanes and per. diem of research ot Lea~hjnb personnel 'Includes salmcs and per diem of research or teachlng personnel 
add teathlng and trarn~ng rnatcnals and teachr~lg md tralnlng inatenalc 
bCalculated on the base$ of estimated r.~d~lctlon ln prtscnied Caln~larcd on the bases of estrmated reduct~on ~n prescribed 
drugs, ~ncrease ~n prescnphon of oral rehy3t~bod -It.$ and drups and rcgrstcrcd number of cases uith acute respirator) 
eglcwrzd number of cases with acute dlarrhea for 2 years after tnrectron Tor 2 years dflcr beglnn~ng thc rntervcntlon, as specrfied 
bemnnlng the lnlervention as cpecified iit Tahle I ~n TaMr 1 



we were also trylng to devclop a xnulLrpl~cnt~vc effect of 
the t r a n ~ n g  

The results showed two dlstxnct I vc trnpacm On the one 
hand, it was clear that iha cffcct of the lntervent~on was 
dlluterl m direct fclatto~~ to ~ t s  extension Thus Tor both 
AD and AR1 the percentage of change before and &er 
the rntervent~on dlm~nrshed llorn 46 7% b 6 5%. and 
from 32 6% to 8 5%. respccttvely 

On the other hnnd, however, when thc l~npact of the 
xnlcrvcnuonwas evaluated taknginto account tl~esav~ngs 
dcnvcdfrom theappllcahon of thenew treatment scl~e~nes 
to Iargernumbors of patrents, the effect was thc opposrte 
We found that the benefit-cos~ mho showed w drarnatlc 
33 3% Increase whcn consider~ng resultq from the 
research ~tudy and from the Stale ~ntervcntton, for both 
AD and ARI 

These rc~ults, which were brought to the attention of 
the head of lhe Progrnm for thc Control of Dlnrrhwl 
Dlseoses in the countsy motivated t l~e  adoption of thc 
strategy [hat has bccn descr~bed in thls paper for the 
trarning of publ~c h e d l ~ h  phys~crms througl~out  he 
country Thc cducatlonal sstlategy has bccn in use fiom 
1992 to 1994 (23) AlthougI~ its 1rnpsc1 hac riot been 
evaluated ~pcctfically, thcre has been n ~ignlficnr~t drop 
in morlnl~ty rates of ch~ldrcn under 5 ycars of agc due to 
thlsillnes~m thecountry (24) Better tre'llrntnt procuces 
by physic~ans are sun: to play n role In such 4 dccl~nc 

Further resear,ch avenLles havc bccn motivated by 
these experiences Elnb~r~ttmg on the role of achvc 
partlcipatlon of phys~crnns as n key to the adopuon of 
ncw practices, we have focuscd our attentton on the 
cstabIishment and evaluntlon of xn-scrv~ce t r a n ~ n g  
centers, as has been reconlmended by Lhc World FIesilth 
Orgnnlzatlon (25) Whdc the possibll~tles of ~xtcndrng 
this strategy to a nabondl Icvcl IS low, due to the larger 
complexity of the ~nfraskucture tcqurred to nin and 
supervise these centers, whlclz d s o  Increase5 costs, the 
main uqe of ttus strategy IS meant tn be 111 t r a~n~ng  
trarners Wc expect that, by hav~ng bctter truned 
personncl, the drlutlon of the cCfcc~~vcncs~ of the 
lntervenbon may be evcrtcd 

The lntervention strategy that we have dlscusscd 
focused only on publlc hcaltl~ cqrepl~yacial~s Howcvcr, 
several recent studies, b'lscd on tllc use of verbd ~ ~ u ~ o p s ~ c s  
(26), have shown thc rmportance of pnv'l~e practil~oners 
In prov~drng care, not only lo uppct saclo-economic 
segmcnts of the populat~on, bul also to low soclo- 
economw palicnt.5 (9 13) Therefore, w e  havc 7Iso been 
~ntcrested in the deslgn and cvaluat~on of trdinrng 
strategies d~rected lo private primary health care 
physlcinns K ~ s ~ r l l S  or thew ~tudles will bc publtshed 
shortly 
In summary, our qtudy showed that ~t 1s possible to 

cxtendthe results of asucce5siul rcsevch ~ntervent~on to 
a larger context In so doing the efl~cncy of the 
~ntervention was (;acr~ficcd as thc cxpcnse of tralnlng 
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larger nulnhcrs of phys~crans Howevcr, hctc wrrc 
5ignlficmtgwns tn cosc-bcncfitterms, Lhusjustifying the 
extcnslon of the lntervention We urge oihcr researchers 
who had dernonstr~tccl success w ~ t h  other educabond 
strateg~es at a local lcvcl to find effectwe mcanq of 
cxtcndlng them to largcr areas, ~ncorporatlng them ltito 
on-gang publ~c health programs 
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