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FOREWARD

This report is the productof adesk-topanalysisof secondarydata.The task wasoriginally
designedas a two-phaseeffort. During the first phase,dataavailable in the United States
about the choleraepidemicin Peruwould be assessedusingthe cost of illness methodology
to estimatethe cost of the diseaseto Peru.The first phasewasalsointendedto be a testof
thecostof illness methodology.Resultsof the first phase,it washopedwould generateinterest
in USAID to warranta follow-up or secondphaseapplicationof the methodologyin which
first-handdatawould be collectedandanalyzedto reflect a moretruecostof cholerato Peru.
The first phasewas initially slatedfor completionin early 1992, but difficulties in obtaining
fairly reliablesecondarydataandproblemsrelatedto interpretingappropriatecost estimates
delayedthe effort.

Notwithstandingefforts to addressthe weaknessesfound in the secondarydata, some
difficulties remain. For example, the direct costs of treatmentof cholera casesin Peru,
especiallywith regardto intervenoussolution, would benefitfrom first-handknowledgeand
data. Nonetheless,WASH believesthis report representsan importantcontribution to the
literatureaboutthe cost of illness. Moreover,apartfrom demonstratingthe utility of the cost
of illness methodology,the reportunderscoresthe paramountfact that cholerahasanegative
economicimpacton asocietybothin termsof directtreatmentcostsandcostsassociatedwith
productivity losses.Seenfrom this perspective,the control andprevention of diseasehas
relevancefor all segmentsof society andnot just healthagenciesor ministries.
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EXECUTIVE SUMMARY

The objective of this report is to provide preliminary estimatesof the Impact on Peru’s
economyof the choleraepidemicthat beganin January1991. It is designedto be the first
phase of a two-phaseproject that applies the cost of illness methodology developedby
Dorothy Rice andelaboratedby PaulandMoskopfto the direct andIndirect costsgenerated
in 1991 andthe first threemonthsof 1992 by the choleraepidemicin Peru.

The costof illness methodologycalculateslossesto grossnationalproduct (GNP) for aperiod
of time from a particular illness, group of illnesses,or evenall illness (Paul andMauskopf
1991; Rice et. al. 1985). The purposeof such studiesis often to identify costs to society,
which possiblycould be avertedor reducedif a policy change(i.e., requiring seatbelts or
lowering speedlimits) wereimplementedor a program(diabetesresearchor cleandrinking
water) wereinitiated.Direct costsarethe medicalexpensesincurredin treatingthoseaffected
by or at risk of developingthe disease.Indirect costsarethe lossesin productivity from the
disablingeffectsandloss of productiveyearsof life from prematuredeathsdueto the disease.

Estimatesarequite roughanddependon assumptionsregardingcostsof medicine,facilities,
andprofessionals,in additionto assumptionsTegardingutilization of the medicalcaresystem
andpublic healthinitiatives. Lossof future incomeestimatesalsodependon tenuousincome,
labor force participation, and productivity assumptions.Much of the assumedcost is lost
productiondueto earlydeath,but no adjustmentis madefor the reductionin consumption
that suchearly deathsalsogenerate.

In asense,subjectto thesecaveats,thesecostsmaybe lookedat asbenefitsthatwould have
beengeneratedby waterandsanitationprojects. It should be notedthat the study doesnot
look atthe costsIn theothercountriesof Latin Americaof the choleraepidemicor of the loss
of product.Also it is importantto rememberthatmostInvestmentin amelioratingor treating
diseaseis not undertakenfor purely economicinvestmentor GNP enhancementpurposes.
Ratherit is to lengthenlife, extendhope,andreducepainandsuffering.In additionto raising
productivity, water and sanitation projects can reduce painful diseaseand premature
death—notsimply increaseproductivity andreducetreatmentcosts.

In addition to estimatingdirect and indirect costs,which total $149.666million for 1991 and
the first three months of 1992 using the cost of ifiness methodology,this report presents
estimatesof the impact of the cholera epidemicon tourism, exports,fisheries, andcertain
otheractivities. The estimateof $50.4million is basedon readily availableinternationaland
in-country information.

In Chapter1 we discussthe costof illness methodologyin moredetail anddescribethe spread
of the diseasein Latin Americaandthe evolutionof the epidemicin Peru.Chapter2 presents
moredetailedepidemiologicalinformation includingthe numberof daysof productivelife lost,
and morbidity andmortality by agegroups.Chapter3 of the report estimatesthe economic
costof cholerafor 1991 andearly 1992 in Peru.A numberof earlyestimatesarepresented,
followed by estimatesof direct andindirectcostsandthe economicimpactof the epidemicon
tourismandothereconomicactivities. Chapter4 presentsconclusionsandrecommendations
for further research.
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Chapter 1

INTRODUCTION

1.1 Cost of Illness Study

A costof illnessstudystartswith modelingthedisease,its treatment,andits effecton mortality
andmorbidity. The aim is to estimatethe economiccost of the diseaseandthento estimate
the extentto which aparticularInterventionwill reducethesecosts.This reductionof the “cost
of Illness”canserveasanestimateof someof the benefitsof anintervention.The intervention
mayreduceillness costsby reducingthe numberof personssufferingfrom the diseaseor by
reducingthe severityof the diseasesothat treatmentperiodsareshorteror peoplereturnto
work sooner, or the numberof deathsis reduced.When a capital investment project Is
designedto improve waterquality andthusasoneof its goalsreducediseaseoveranumber
of years,someof the benefitsof the project canbe estimatedby taking the presentvalueof
the costof illness reductionsover time.

This study of the choleraepidemicin Perudiffers from ausualcostof illnessstudyin thatthe
direct productivity lossesof peopleworking in industriesaffectedby thediseasearealsotaken
into account.A usual costof illness study looks at the costfor one yearof a diseasethat
exactsits toll on acontinuingbasisoverthe years.Thecholeraepidemic,althoughnot strictly
aonetime occurrence,hadsignificantdirect impactin Peru in 1991 and1992andin addition
to the directcostof the diseaseon themedicalcaresystemandon the ability of thoseaffected
to work, choleraalsostruckdirectly atspecific industriessuch as fishing andtourism. We are
thus measuringmany costs that could havebeenavertedif the appropriateinvestmentsin
waterandsanitationinfrastructurehadbeenmade.

Reintroductionof cholerainto the Americashashadanumberof otherdeleteriouseffects. At
this writing, 20 other countries In the WesternHemispherehavehadoutbreaksof cholera
(PAHO Bulletin, March1993). Also, shellfishin anumberof otherregions,including Mexico
andthe U.S. Gulf, have becomecontaminated.These“costs” of the ifiness are not being
examinedin this paper.

Becauseof the secondarynature of the information used, a numberof caveatsmust be
enteredat this point.

Table 1 summarizesa numberof variableswe havehadto estimateandour basisandsources
for these estimates.Clearly, further verification should be undertakento establishthe
appropriatevaluesfor many of thesevariables.Also, it should be pointed out that evenif
thesefigures wereabsolutelyaccuratetherecould be legitimatedebateas to the extentthey
representeconomiccosts. For Instance,hospital costs may have a significant fixed cost
componentthat would havebeenincurred evenif the epidemic had not happened,or the
existenceof unemploymentmight invalidateour lostproductionassumptions.In thiscasethe
low wage we choseprobably mitigatesthat problem, since,evenif not in the formal labor
market,most adultsdo work either in the home or in Informal markets.And lossesdueto

1



Table 1
Estimatesand Assumptions Used in Valuing the

Cholera Epidemic in Peru
Cost of the

VARIABLIE SOURCE ASSUMPTIONS MADE

Total cases Peruvian Ministry of Health Tables
A3.2 and A3.3

Accurate count and breakdown
between hospitalized, ambulatory
and deaths,

Severity of hospitalized cases PAHO 1991/1 That the e~perience at three
hospitals represents total
experience

Age distribution of cases and
deaths

Drug expenditures

Variable hospital and ambulatory
costs

Based on age distribution of 2000
reported cases and confirmed by
Ecuador hospital data

Based on optimum community
treatment model developed in
Buenos Aires and also on
Peruvian, Ecuadoran and
wholesale prices

Source, based on utilization
assumptions and on cost
estimates for hospitals of the
IPSS, private clinics and medical
offices

Assumes the sample represents
the whole and that the hospital in
Guayaquil is also representative

That drug use approximated the
ideal model and that the prices
used are appropriate measures of
cost; also, that the discount
factor ultimately applied was
appropriate

Assumptions made that these
costs are representative of the
extra cost due to the epidemic;
there could be a fixed cost
component that would be
incurred anyway; or there may
have been additional costs

Cost of additional community
outreach and community
education.

No data Conservative estimate

Cost of direct treatment at home No data except some national
income data

Conservative wage rate and one
day per case assumption

Lost days of work due to
morbidity

Extrapolated from ambulatory and
hospitalization data

One day per ambulatory case and
four per hospitalization; wage rate
conservatively estimated but
assumed that all between 1 5 and
55 were working

Lost income due to premature
mortality

Dates by age from prior
assumption, income derived from
rough estimates by IBRD

Conservative income estimates;
discount rate, productivity gains,
and labor force participation rates
all reasonable guesses
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prematuredeathsaresomewhatsuspectin economicterms,bothbecauseof the necessityto
discounttheseearnings,backasmuchas50 yearsin the caseof children, andalsodueto the
fact we havechosennot to net out their consumptionfrom the estimates.

1.2 Background

Thefirst casesof cholerawerereportedin Peru at theendof January1991. By December
1991, the epidemichadspreadto 14 countriesof the Americasandthe Caribbean(seeTable
2). The numberof reportedcasesin the regionreached366,017,of which 158,739required
hospitalizationand3,892resultedin death.ExcludingtheUnitedStates,whereonly 24 cases
were reportedin 1991, the countriesof the Latin AmericanandCaribbeanRegion (LAC),
wherethe choleraepidemicis alreadypresent,and likely to spreadandbecomeendemic,
accountfor morethan80 percentof the total population of the region.

Peru,Ecuador,Colombia,Panama,andthepoorestcountriesof the CentralAmericanregion
(Guatemala,El Salvador,Honduras,andNicaragua)havebeenhardesthit. Nearly99 percent
of thereportedcholeracasesandcholera-relateddeathsin theregionarefromthesecountries.
Peru hasbeenmostseverelyaffected.With lessthan5 percentof the populationof the LAC
region,morethan80 percentof the reportedcaseson theentire continentandmorethan72
percentof the reporteddeathshaveoccurredin Peru.

The impact of theepidemic on the alreadystrainedbudgetof the Ministry of Health (MOH)
was enormous, creating greatly increaseddemandsfor hospitalization and ambulatory
treatmentandmedicines.In countrieswherethe epidemichasnot yet reached,domesticand
foreignresourcesarebeingmobilizedto preventandcontrol the spreadof the disease(PAHO
1991). The epidemic has worsenedthe precariousand impoverishedexistenceof those

alreadysufferingmostfromthe economiccrisis andadjustmentprograms.The loss of human
life plus the financial lossesdueto prematuredeathor daysof disability haveaggravatedthe
burdensof poor families in low-Income countriesof the LAC region.

3



Table 2
Cholera Epidemic in the Americas—

Reported Cases to the End of December 1 991

Accumulated__—

Country Pop.19913
(millions) * Cases Hospitalizations Deaths

Peru 22.0 301,277

—~

114,352 2,840

Ecuador 10.9 44,126 35,471 672

Colombia 33.7 11,218 5,136 202

USA1 248.8 24 11 0

Brazil 153.7 913 561 20

Chile 13.4 41 38 2

Mexico 90.6 2,605 836 34

Guatemala 9.5 3,530 1,470 47

El Salvador 5.3 921 478 34

Bolivia 7.5 175 94 12

Panama 2.5 1,152 272 28

Honduras 5.3 21 19 0

Nicaragua 4.0 1 1 0

Venezuela2 20.3 13 0 1

Total: 627.5 366,017 158,739 3,892

* Cases reported to PAHO through December 21, 1991.

16 cases related to trips to Latin America, 6 trips to
undelermined origin, under investigation.

2 8 cases imported from Colombia.
~ Mid-year estimates.

other regions, 2 of

Source: From PAHO (1991/4), World Bank (1991), 1DB (1991).
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1.3 The Evolution of the Cholera Epidemic in Peru

Theevolutionof the epidemicis depictedin FIgure 1. Thediseasewasfirst detectedattheend
of January1991 In Lirna (the capitalandlargesturbanarea),andin ChimboteandPiura,the
largercoastalcitiesapproximately200milesand700milesto the north of Lima, respectively.
A total of 300 caseswere reportedduring the first weekof the epidemic,rising steadilyuntil
the endof March 1991 (the endof the summerin the southernhemisphere).

By theendof February,the epidemichadspreadto 22 of the 25 departmentsIn the country,
affectingthe coastal,Andean,andTropical regions.

The numberof reportedcasesper weekincreasedfrom 10,000 in mid-Februaryto 20,000
during the last three weeks of March. The numberof hospitalizationsper week rose to
approximately9,000 and about 200 cholera-relateddeaths were reported every week.’
During the fall andwinter months (April to August) of 1991, the numberof casesper week
declinedconsistently.Fromthe beginningof May to theendof June,the averagenumberof
reportedcasesper weekfell from around 7,000to 3,600. By the endof the winter season
(August),the numberof reportedcasesdroppedevenfurtherto around2,500casesper week
andby mid-Septemberto about 2,200.

Fromtheendof September1991 to theendof March 1992, the numberof casesincreased
consistently,althoughat amuch slower pace,rising from nearly 3,300casesat the endof
Novemberto 8,000 by mid-Januaryand9,000by the endof March (seeTableA.3.3).

From the beginning of the epidemic in January 1991 to the end of March 1992,
approximately420,000caseshadbeenreported.During 1991,322,562caseswerereported
andthe remainderwerereportedduring the first threemonthsof 1992. By theendof 1992
the number of reportedcasesexceededa half million, i.e., 535,204. Estimatesof the
economicimpactof the diseaseto be developedinthisreportarebasedon datafrom January
23, 1991 to theendof March 1992. However, for comparisonswith major macroeconomic
indicators, direct and indirect costestimateswill be presentedon an annualbasis.

The accuracyof theseestimatesof the total numberof casesdependson the completeness
and accuracyof the epidemiologicalsurveillancesystemin Peru. Therewere no doubt a
numberof casesthatwentunreported.By thesametoken,therewereprobably a numberof
casesof diarrheathatwould havegoneunnoticedbeforethe epidemicthat were bookedas
choleraduring 1991 and 1992.A PhaseTwo study would attemptto verify the accuracyof
theseestimates.

‘See PAHO (1991\2 pp 1-2, Reyna, C and Zapata, A (1991) p 105
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Chapter 2

EPIDEMIOLOGICAL BASESFOR DETERMINING THE COST
OF CHOLERA

2.1 Epidemiological Data

The epidemiologicalbasesusedto determinetheeconomicimpactof cholerain Peruarederivedfrom
datareportedto the Ministry of Health’s Epidemiology Department,from PAHO studies,andfrom
records at hospitals, health centers,clinics, and health posts. Choleracost estimates,detailedin
Chapter3 of this paper, are determinedfor different degreesof severityand length andtype of
treatment.Dataon thedistributionby agegroupof morbidity andmortality relatedto choleraareused
to assesstotal Incomeloss; however, thereis saidto be under-reportingin thesecategories.

2.2 Severity Estimates: Ambulatory Care, Hospitalizations, and Deaths

2.2.1 Ambulatory CareandHospitalizations

The first majorbreakdownof datafor derivingcostestimatesIs the proportionof casesthat required
hospitalization.In 1991, approximately120,000cholera-relatedhospitalizationswerereported.The
percentof those hospitalizedfluctuatedbetween37 percentand38 percent.

Duringthe first threemonthsof 1992, thenumberof hospitalizationsasaproportionof reportedcases
wherereportedcasesincreased,41,804 out of 93,411 reportedcases,or 44.75 percent, required
hospitalization(seeTable 3)~2 Thesepercentageswill be used for deriving the cost estimatesfor
differentdegreesof severity.

Table 3
Reported Cases, Cases Requiring Ambulatory Care and Hospitalization, 1991 and

January—March 1992*

Total Cases:

1991 1992 Total

322,562 100% 93,411 100% 415,973 100%

Ambulatory 203,039 62.9% 51,607 55.2% 254,646 61.2%

Hospitalized 119,523 37.1% 41,804 44.8% 161,327 38.8%

Deaths: 2,909 0.9% 328 0.4% 3,237 0.8%

+ Data reported to the Epidemiology Department of the Ministry of Health to the end of March, 1 992
(MOH 1992). Note that the deaths are all included in either ambulatory or hospitalized cases.

2 Data reportedto the Epidemiology Department of the Ministry of Health to the end of March 1992 (MOH 1992).
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2.2.2 HospItalizations: Distribution of Casesby Severity andAverage
Lengthof Stay

The secondbreakdownof data is of hospitalizedcasesaccordingto degreeof severity. From
Februaryto March1991,asampleof 2,115hospitalizedcasesatmajorhealthcareinstitutions
(larger hospitals)in the metropolitanareaof Lima wastakento assessthis factor.

While 89.2percentof the hospitalizedcasesrequiredstandardintravenoustherapyfollowed
by oral rehydrationtherapy (ORT), 10.8 percentdevelopedcomplicationsrelatedto acute
renal insufficiency; and25 percentof thosewith renalcomplicationsrequiredhemodialysis
(Table 4) .~

Table 4
Severity of Cholera Cases

Degree of Severity No. of Cases %of Cases’ %of Cases2

Total Reported Cases 100.0 100.0

Ambulatory care 62.0 62.0

Hospitalization 2,115 38.0 38.0

No complications/standard
treatment 1 ,886 89.2 33.9

Renal complications 229 10.8 — 4.1

Requiring hemodialysis 57 25.0~ 1 .0

1 Composition of cases and composition of hospital cases by degree of severity.
2 Composition of severity of total reported cases.

~ Percentage of renal complications requiring hemodialysis.

Source: Elaborated from Table 3 and PAHO (1990/a).

For the purposesof cost estimates,this study will use the data on casesthat required
ambulatorycareor hospitalization,shownin Table3, anddata from the referencedsample
of hospitalizedcasesatthe beginningof the epidemic.The breakdownof how reportedcases
were treatedis illustrated in Figure 2.

~These estimates are derived from a sampletaken in three major hospitalsin metropohtanLinia duringthemonthsof
February and March 1991 (Hospital Rebaghati, of the Social Security Institute, Cayetan Heredia, a University Hospital, and
the HospitalArrobispo Loayzaof the Ministry of Health) SeePAHO (1991/1)

8
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Figure 2

~—Ambulatory (62.0%)

Cholera Cases by Degree of Severity

It is likely that in areasof the country with restrictedhealthservicesthe incidenceof acute
complicationscould havebeenhigher than in Lima. However, if thesecasescould not be
treated,theywereprobablynot reportedascomplicationsbut asdeaths.In anycase,the costs
andeconomicimpactestimatesto be presentedherewill usethe information in Figure 2.

Data on the disability causedby the diseasesuggestthat from 1 to 2 daysof work mayhave
beenlost becauseof mild casesof diarrheaidentified ascholera. The averagelength of stay
(ALOS) for hospitalizedcholeracaseswas4 daysfor patientsatthe major hospitalsof social
securityinstitutionsin Lima, and3 daysfor thoseat Ministry of Health facilities. No dataare
available for those seeking treatmentat private health facilities. The number of days of
disability for uncomplicatedhospitalizedcaseshasbeenestimatedat 4, which will be usedin
cost estimatesof the productive life lost due to the epidemic.4 For those with renal
complicationsandthoserequiringhemodialysisdaysof disability havebeenestimatedat 7 and
10 respectively.

~ No systematic information is available on the days of disability attributable to the cholera epidemic This must be
addressed in further studies of the economic impact of the disease

ARI (
3.l%)—’~L_~T~_~-
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2.2.3 Days of ProductiveLife Lost:
Morbidity and Mortality by Age Groups

Estimatesof thedistribution by age,numberof cases,anddeathsareneededto assessincome
loss including work daysand productivity lost due to morbidity andcurrent andexpected
income lost dueto prematuredeath.

The ratio of deathsperreportedcasesduringthefirst threemonthsof theepidemicwasabout
1.4 per hundred.After asharpdeclinein the fatality ratein February1991, the decreasein
the numberof cholera-relateddeathswasproportionatelylessthanthe decline in the number
of reportedcases.By theendof 1991, the cumulativenumberof deathsoverthe cumulative
numberof reportedcaseswas0.9per 100. During thefirst threemonthsof 1992, therewere
328 cholera-relateddeaths,resulting in a ratio of 0.35deathsper 100 reportedcases.

FromJanuary1991 to March1992, therewere3,237cholera-relateddeathsamong415,973
reportedcases,afatality rateof 0.78per 100. The immediateandaggressivecampaignatthe
onsetof the epidemic,initiated by the MOH in cooperationwith Internationalorganizations,
is saidto be the main reasonfor the relatively low fatality rate.

Nearly one-third of the total reporteddeathsfrom January 1991 to March 1992 occurred
during the first three months of the epidemic. Nearly three-fourthsof the 2,909 deaths
reportedto the end of December1991 hadbeenreportedby the endof June 1991 (See
Figure 3). The restwerefairly evenly distributedat around4 percentper month over the last
sixmonthsof 1991. Estimatesof the monthsof life lostto the choleraepiderriicwill be based
on thesefigures (seeTable A.3.3).

Although the MOH collectsinformationon the agesof the reportedcholeracases,thisis not
processedandpublishedregularly. Dataon agedistribution areavailablefor alimited number
of casesreportedto hospitalsin Lima anda smalltown north of Lima, andfrom a sampleof
about2,000medicalrecordsof reportedcases.5

No data were found on the agedistribution of cholera-relateddeaths.Data on the age
distribution of hospitalizedcases,morelikely to representtheagedistribution of deaths,have
beenderivedfrom confirmatory laboratorytestsfor choleraatdifferent hospitalsin Lima and
Chancay.Most of thesesamplesweretakenduring single weeks,in the monthsof February
(HospitalAlmenara)andMay amongpeopleseekingattentionatthesehospitals,andarenot
intendedto be representativeof reportedor hospitalizedcases.The samplesidentify the
proportion of casesthat testedpositive for vibrio cholera.

~Theserecords arefrom hospitals,healthcenters, clinics, and healthpostsfrom Januaryto ~]une1991 (Petrera, M
11992))
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Figure 3

Cholera-Related Deaths, 1991

Theagedistribution derivedfrom thesedatareflects thenatureof the reporting institutions.
Two of the institutions, specializingin maternaland child care, reportedthat morethan45
percentof the positive caseswerechildren underfive yearsof age. In ageneralhospital,the
proportion of children was lessthan20 percent.While a breakdownby specificagegroups
wasnot possible,the adult populationrepresentedmore than50 percentof the total tested
cases.

Looking at the experienceIn anothercountry, a major hospital in Guayaquil, Ecuador,
reportedthat a totalof 1037 hospitalizedcasesoccurringbetweenMarchandJune1991,90
percentwereolderthan15 yearsand58 percentwerebetween15 and45 years.Hospitalized
casesof infants representedlessthan 1 percentof the total•6

Table5 summarIzesavailabledataon the agedistribution of reportedandhospitalizedcases.
Approximately60 percentof reportedcaseswerefrom the working agepopulation,between

6 Dataarefrom the Hospital of Infectology of Guayaquil,Ecuador’slargest urbanarea(Fernandez,T [1991], p. 9).

1 2 3 4 5 6 7 8 9 10 11 12
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Table 5
Age Distribution of Reported and Hospitalized Cases

Severity of
Cases

Age
Groups

10 to 4J 15 to 141 [15 to 54]
(E.A.P)’

~> than 541
Estimated

Average
Days

Disability
(per case)

Estimated
Total Days
Disability

1991

Total
Person-Year
Equivalent

Losses2

Compo-
sition
(%)

= =>

(%~
Total
Cases

10.7
- -

I I.~ 61.2
1 6.2

Total Cases
(to March
1992)

415,973 44,509 49,501 254,575 67,388 601,562 2,005

Severity
Composition:

100.0

Ambulatory 62.0 257,903 27,596 30,690 157,837 41,780 1 157,837 526

Hospitalizations
38.0 158,070 16,913 18,810 96,739 25,607 443,725 1,479

Standard IV 33.9 141,015 15,089 16,781 86,301 22,844 4 345,204 1,151

ARI3
Complications

4.1 17,055 1,825 2,030 10,438 2,763 7 73,063 244

ARI &
Hemodialysis

1.0 4,160 445 495 2,546 674 10 25,458 85

Deaths 0.9 3,751 401 446 2,296 608

E.A.P : Economic Active Population
2 A tOtal of 25 working days per month has been used for the estimations.

~Acute respiratory infections (ARl)
Note that these numbers differ slightly from the breakdown in Table 3 due to rounding assumptions allocating cases between ambulatory and
hospitalized.
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Age Distribution of Reported Cholera Cases

15 and54 yearsof age,22 percentwerelessthan15 yearsof age,andtherestover54 years
of age. A reliableestimationof theshort- and long-termeconomiclossesdue to premature
deathwill require abetterknowledgeof the agedistribution of hospitalizedcasesanddeaths
(seeFigure 4).

2.3 Under-reporting

The under-reportingby the nationalhealth surveillancesystemIs high. Under-reportingof
morbidity is saidto be evenhigher thanthe under-reportingof mortality. A 1985-86survey
on healthserviceutilization patternsfound that while 43 percentof the populationshowed
somesymptomsof diseaseor hadan accidentduring the28 daysprior to the Interview, only
40percentsoughtmedicalattention.Of thoseseekingmedicalattention,only 47percentwent
to a public healthinstftution—27 percentto a hospitaland20 percentto a health post or
communityhealthcenter.Approximately27 percentwentto a privateclinic ormedicaloffice.

Age Groups
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The rest went to the local pharmacy (10 percent), a health practitioner, a curandero
(traditional healer),or amidwife, or were treatedby a relativeat home.

Since the nationalhealthsurveillancesystemin Peru,as in mostof the countriesof the LAC
region, capturesinformation mainly on thoseseekingattentionatpublic healthfacilities,the
aboveillness andutilization patternssuggestthat under-reportingmay be extensive.Most
diseasestreatedby privateclinics, privatephysicians,andprivatemedicalofficesgo unreported
andthereareno mechanismsfor reportingby informal sectorhealthpractitioneirs.In addition,
During the 1980s, it wasestimatedthat only 50 percentof actualdeathswere reported.7

Utilization patternssuggestthata largernumberof first outpatientconsultationsarewith private
providers. In Castilla andPiura, two cities in the north of Peru, 32 percentof 426 families
recently interviewedsaid that they had a cholera-likecaseof diarrhea Only 45 percentof
themsoughtattentionat ahealthserviceinstitution. A similar study in Belen, a remotecity
in the Amazon region, found that while 26 percentof the families had a severecaseof
diarrhea,only 20 percentreceivedattentionat ahealthserviceinstitution.8

Dataon morbidity from water-relateddiseasestransmittedby fecal-oralcontaminationshow
thattyphoid,dysentery,hepatitis,andsalmonellosishavebecomeendemic,andgastroenteritis
anddiarrhealdiseaseshavebecomeepidemic. (Table 6).

The upward trend in the reported incidence of diarrheal diseasesmay be explained by
improvementsin the surveillancesystem,by the increasedutilization of public healthservices
by low-income groups,andby asharpincreasein poverty andthe populationwithout access
to basicwaterandsanitationservices.The deteriorationof sanitaryconditionsin urbanslums
couldbe amajorfactorexplainingthistrend. From1985to 1988, thetotalpopulationwithout
accessto safewaterincreasedfrom 9.3 to 9.5 million, andthosewithout accessto a sewage
system,from 10.3 to 11.7million. About half of thosewithout accessto basicsanitaryservices
live in urban areas.9

~See PAHO (1990) p 242

~ Resultsfrom thesetwo studiesarereportedin Petrera,M (1991) p 2

~ Datarepoitedin Elmore, E (1991), Tables5 and7
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Table 6
Morbidity Rate of Diseases Transmitted by

Fecal-Oral Contamination (per 10,000 Inhabitants)

Disease 1971 1980

Gastroenteritis and Diarrhea 1 3.6 35.4

Typhoid and Paratyphoid 6.5 11 .7

Bacillary Dysentery 4.3 3.6

Hepatitis 3.3 3.5

Salmonellosis 2.7 4.0

Source: INE (1988) Compendio Estadistico; reported in Elmore (1991), p. 11.
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Chapter 3

ESTIMATING THE ECONOMIC IMPACT OF CHOLERA IN PERU: COST

OF ILLNESS ESTIMATES AND ECONOMIC IMPACT

3.1 ExIsting Estimatesof the Economic Impact of Cholerain Peru

Severalestimatesof theeconomicImpactof the choleraepidemichavebeenmade,mostof
themrelatedto exportlosses.Peru’sestimatedgrossdomesticproduct(GDP) for 1991 was
US $49.2 billion. Annual exportsIn 1989 and 1990 were US $3.2 and US $3.4 billion,
respectively.Initial estimatesof lossesfor 1991, from import banson Peruvianproductslikely
to be contaminatedandfrom adeclinein tourism, rangefrom low of US $350 million to a
high of US $1 billion.

Estimates,basedon the assumptionthat the epidemicis likely to spreadandimport banson
agricultural productsfrom Peru will continue,placedthe loss in incomefrom exports and
tourismashigh asUS $660 million for 1991, approximately18 percentof the 1990 levelof
exports. If estimatesof expenditureson health-relatedactivities and lossesIn the domestic
economyareincluded,theseprojectionsof thetotalcostof thecholeraepidemicin Perureach
US $1,060 million. A total of US $60 to US $70 million hasbeenattributedto lossesin
tourismincome. While theseestimateshavebeenwidely publicized andusedby Peruvian
officials and officials from international organizations, there is little information on the
methodologyusedto derivethem’°(seeTable7).

According to revisedestimatesdevelopedby the Ministry of Finance,in April 1991 overall
economicactivity would be severelyaffectedfor four monthsandexportsfor six months. It
wasestimatedthat loss of export earningsduring the first six monthsof the epidemiccould
rangebetweenUS $144and$244 million (MOEF 1991). The tourismindustrycould loseup
to US $30million permonth.Petreraestimatedthat total losseswereestimatedto amountto
around US $424 million.” It was projectedthat unemploymentwould increasefor 50,000
persons.

More recentanddetailedestimatesthat includethe direct andindirect costsof the disease,as
defined on the CO! methodology, have been developedin a WHO-sponsoredstudy
conductedby M. Petrera(1991, 1992). Total lossesfor 1991 amountto US $233 million,
which increasesto US $465 million when the presentvalue of productivity lossesdueto

~ Theseestimates were quotedin severalnewspapersby governmentofficials andrepresentativesof international

organizations(seeWHO, April 1991)

‘~Elaboratedfrom Reyna,C andZapata,A (1991)Table7, Pelrera,M (1992) pp. 53-56, Ministry of Health(1991),
MEF (1991).
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prematuredeathsamongthe working age population (COl indirect costs)areincluded (see
Table 7).

The estimatesin Table7 arebasedon differentassumptionsaboutthe activities or sectorthat
would be affectedby the epidemic.Veryfew of the estimatesarebackedby acleardefinition
of the methodologyor estimationproceduresusedto derivethem.Themostcomprehensive
estimatearethoseof Petrera(1992).

3.2 Cost of Illness Estimates: Direct and Indirect Costs of Cholera

3.2.1 The Direct Costs

The direci costs of illness are those costs incurred to treat the disease.They include the
physician,hospital, or drug costsin the formal medicalcaresystemfor treatingthe disease.
They alsoincludethecostsof communityoutreach,of communityeducationprogramsspecific
tothe disease,andof preventiveprophylaxisadministeredto the contactsof sufferers.Finally,
the directcostof treatmentincludesproductionforegoneby friendsor relativesof the patients
in order to care for them at home. Other direct costssuch as transportationi~ohealth care
providers, moving expenses,householdcosts to accommodatethe needsof the affected
person,andvocational,social and family counselingservicesarebeyond the scopeof this
study.

Drugs and Medical Supplies

Direct cost estimatespresentedin this sectionare basedon incidence ratesand utilization
patternspresentedin Section3 and treatmentprotocolsdefined by the Ministry of Health
(MOH) (seeMINSA 1991, ESL/February1991). The treatmentprotocolsspecifythe drugs
and medicalsuppliesrequiredto treat moderateandseverecasesof cholerain children and
adults. Early estimatesof the cost of treatmentpriced intravenousfluids at US $4.6 per
case.’2This estimate,reportedby Tullock J. (1991), was derivedfrom the current market
priceof US $5.7mfflion for the total IV units usedto treat 126,000patients.Approximately
50 percentof thesesuppliescamefrom foreigndonors.The total value of otherdrugsand
suppliesamountedto US $6.25million, of which US $3.4 million camefrom donors.

Unit costsof medicinesandmedical suppliesfor this study havebeenestimatedusing the
treatment protocols recommended by the Ministry of Health (M]NSA 1991,
ESL/February1991), which aresimilar to those recommendedby PAHO andWHO. It is
assumedthat thesestandardtreatmentswere usedfor all reportedcholeracases,regardless
of who providedmedical attention.

12 A total of 108,000tetracyclinecoursesand2 5 million liters of ORS were also providedby donors
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Table 7
Estimates of the Economic Impact of Cholera

lnstitution/
Researcher

Date of
Estimate

Est.(miilions
of $US) Type of Losses

ADEX1 Feb. 19 400 Exports of food products
SNN Feb. 25 ,350 Exports of fish and other seafood products
CCL3 Mar. 4 1,000 Export restrictions
Office of Pres.4 Mar. 1 5 1,000 Total economic tosses due to cholera
MOH Apr. 16 1,060 Exports, tourism, and domestic production (US $60 million)
MOEP Apr. 424 Exports (US $144 to 244 million) and tourism (US $30 million

month) during the first six months of the epidemic
per

Petrera Nov. 30 268 Direct, indirect, and tosses in exports, tourism and domestic
production

Petrera Feb. 1992
233

Total losses, including future losses from linked industries
Total 1991 direct and direct net losses

Source: Elaborated from Reyna, C. and Zapata, A. (19911, Petrera, M. (1991) Table 7; Petrera, M. (19921 pp. 53~56;Ministry of
Health (1991), MEF (1991).

Estimates reported by Hugo Zapata from the Association of Exporters (ADEX) and estimates presented by M. Vega Alvear. No
methodology available.

2 Sociedad Nacional de Pesqueria-SNP (National Fisheries Societyl, estimates presented by Arturo Madueno, President of SNP.
~ Estimates presented by Juan Alvaro Lira, President of the Chamber of Commerce of Lima (Camera de Comercio do Lima-CCL)
~ Estimates reported by the head of the Cabinet of Ministries, Office of the Presidency, Government of Peru, Carlos Torres Lara.
~ Ministr’~of Economics and Finance (MOEF, Government of Peru, preliminary estimates of the economic impact of cholera.



The three inputs included in estimatesof the costs of drugs and medical suppliesare
venoclysiskits, including needlesand “alitas,” disposablesyringes,andnasogastrictubesfor
children and adults with severevomiting. Two alternativesolutions,electrolytic andRinger’s
lactate,wereconsidered.Costsof oral rehydrationsaltsfor severeandmoderatecases,and
tetracycline,doxycycline,or furazolidonefor severecases,bothadultsandchildren,werealso
estimated(see TableA.4.1) Estimatedcostsof the treatmentfor the adultsare summarized
In Table8 Sinceinstitutionscanbuy medicalsuppliesandmedicinesatdiscountedprices,the
costof treatmentat public healthfacilities would be lower thanwhat is shownin Table4.2.
Giventhe heterogeneityof the Peruvianhealthsystem,therearelargervariationsin theprices
chargedby pharmaciesin Lima.’3 To illustratethe largevariationsin costthatcanresultfrom
usingdifferent setsof pricesoverall estimatesusingthe pricesof thesameinputs in Ecuador
and the UNIPAC costsof ORS arepresentedin the statisticalannex.

Table8
Unitary Costsof Medicinesand Medical Supplies

for Treatment of Cholera Cases (in Millions of US Dollars)

Adults Children

Moderate SeverE Mode~E~Severe
Medical Supplies Materials

Equipment
Solution
ORS
Antibiotics

Total Cost’
rotal Cost2

7.5

7.5

5.37

6.36
7.5

8.76

27.99
28.7

7.5

7.5

5.37
2.5
7.5

0.14

15.51
22.5

Source: See Table A.4.2.

1 Standard treatment using market (pharmacy) prices.
2 Cases that require the use of nasogastric tubes.

The prices of medicalsuppliesandmedicinesin Peru wereusedin amodel to estimatethe
total costof treatment,assumingthestandardtreatmentprotocolswereappliedto all reported
cholera cases.’4The model employsbasicepidemiological data (population, and cholera
attackandhospitalizationrates)andtheunit costsof the inputs requiredfor the treatmentof

13 Margantal’eireraof the Catholic University of Peru,kindly helped in the gatheringof dataon thepricesof medical
drugs supplies,and hospitalcosts usefor theestimatesof this section.

14 The modsi wasdevelopedby Santichi (1991) for the PanAmerican Health Organizationto estimatethe costof
nationalcholeracontrol andpreventionprograms
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ambulatoryandhospitalizedcases,andincludesa provisionof 20 percentfor Inventoriesand
30 percentto cover lossesand expirations (see notesto Table A.4.5 in the annex). The
resultingestimatesarepresentedin Table 9. Note that this protocol assume.sthat for each
cholera casethere will be 10 ORS packetsfor that person and another 10 packetsfor
communitydistribution. [The inventoryandloss adjustmentsarethenaddedto thosetotals.]
Similarly, the dosageof tetracyclineIs atotal of 12 tabletsof 500mg. each,andthe treatment
of 5 contactsper patient is assumed.

Table 9
Estimated Direct Costs of Cholera Cases:

Medical Supplies and Medicines, 1991 and 1992
(in Millions of U.S. Dollars)

Source: See Annex Table A.4.a

The estimatedcostof medicalsuppliesandmedicinesusedfrom the outbreakof the epidemic
to March 1992 is US $44.9million.

The results are highly sensitiveto the price of antibiotics, which accountfor nearly three-
fourthsof thetotal costs.Also, the numberof secondarycontactsandcommunitydistribution
is the Idealizedmix andwasprobablynot achievedIn Peru.Clearly, aPhaseII study will have
to determinethe extentof treatmentthis group received.Also, an estimateof all medicines
andmedicalsuppliesusedshould be possible with local data.

Costof OutpatientConsultation, HospitalizationsandMedical Personnel(labor)

The other items included in estimatingthe direct cost of the epidemic are the costs of
outpatienttreatmentat public andprivate clinics, andof hospitalizationat healthfacilities of
the Peruvian Institute of Social Security (IPSS) and at private clinics. This information,
togetherwith the averagecostof medicalsuppliesandmedicines,hasbeenusedto estimate
the costsof treatingcholeracasesby degreeof severity.Table 10 summarizesthe pricesand
costsof treatmentby typeof healthserviceprovider.

1991 1992 1991-1992

Jan-Dec Jan-Ma Jan-Mar

No. Cases 322,562 93,411 415,973
Hospitalization Rates 0.37 0.45 0.39

Venoclysis Kits 0.70 0.20 0.90
Ringer’s Lactate 1 .10 0.40 1 .50
ORS Packets 7.30 2.10 9.40
retracycline 25.40 7.40 32.80

rotal Cost of Medical Supplies 34.50 10.10 44.60
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Table 10
Prices and Costs of Treatment of Cholera Cases, 1991

(in U.S. Dollars)

Public Health Facilities’ Private Providers2

Lov~ High Lo~ High
~mbulatory

Consultation 3.0 10.0 10.0~ 25.0~
Drugs (‘DRS) 8.2 8.2 7~56

7~54

Total Cost 11.2 18.2 17.5 32.5
Hospitalization

Cost/day 38.0 54.0 20.0 88.5
No.of Days 4.0 4.0 4.0 4.0
Drugs, medical3 (28.0) (28.0) 28.0 28.0
Supplies & Labor4 84.0 84.0 30.0 75.0
Total Cost 236.0 300.0 138.0 457.0

Source: See Table A.4.6

II of the Peruvian Institute of Social1 Cost estimates at polyclinics and hospitals levels I and
Security (IPSS).

2 Cost per day of hospitalization in April, 1 992 at private clinics in Lima.

~ Cost of drugs and medical supplies are taken from Table A.4.2.
~ Labor costs for private hospitals are based on three consultations per cholera episode.
6 Costs of outpatient consultation at medical offices in metropolitan Lima.
6 ORS costs for out-patient consultation from Table A.4.2

The estimatesin Table10 arebasedon informal investigations.Thereis no Indication of how
thecoststudiesof the IPSSwereconductednor of the statisticalsignificanceof the pricesof
inputsand hospital costs that were used.This cost componentmust be refined if a more
reliable estimateof the economicImpact of cholerais to be developed.Also, abreakdownof
costsaccordingto healthserviceutilization patternsis needed.Empirical studiesof the direct
costof treatmentin endemicareassuggestthat the costof fluids is only a smallcomponent.
A 1973 study of Calcuttaestimatedthat fluids representedabout30 percentof the cost of
treatment.Hospitalization, physicians,nurses,and auxiliary personnelaccountedfor the
balance.The cost structurefrom theseassumptionsis 60 percentfor hospital stayand 20
percentfor drugsandmedicalsuppliesand labor, respectively(Verma 1975).

Sincethe diseaseaffectsmainly thepoor,who do not haveaccessto thesocialsecuritysystem
orexpensiveprivateclinics, thelow estimateof thecostsIn Table 11 hasbeenusedasthecost
of hospitalization.Also, the averagecostof treatmentatpublic institutionshasbeenassumed
to bebetweenthe low costsat public andprivateInstitutions, respectively,that is, US $11 for

15 ThefollowLng coststructurewasestimatedby GrundyandReinke (1973), reportedin Verms0 P (1975)p 60
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ambulatorycare and US $150 for hospitalization.16These estimatesare lower than the
estimatesof US $18 for ambulatorytreatmentandUS $167 for hospitalizedcasesreported
by the MOH (PAHO 1991d).It is Importantto be conservativein estimatinghospitalandclinic
costssincethereIs a fixed costelementandthe costswe wish to measurearethe additional
costsgeneratedby thecholeraepidemicratherthantheaveragechargesthatmightbeincurred
or evenoverheadcostsallocated.

Table 11
Average Cost of Treatment of Cholera Cases

by Degree of Severity (in U.S. Dollars)

Distribution of Cases by
Degree of Severity (%)

Repori
Estimates1 MOH

1 Derived from estimates presented in Table 10.
2 Implied MOH estimates from reported costs of hospitalization and ambulatory care.

Total medicinesand medicalsuppliesare estimatedin Table 9 at $44.6 million. More than
two-thirdsof thosecostsaretocovercommunitydistributionof oral rehydratlonsaltstreatment
of contactswith tetracyclineandto accountforInventories,losses,andexpirationsthatarenot
includedin the estimateof direct costsof the choleraepidemic (seeTable 12).

Accordingly, eventhoughthe $44.6million figure appearsinflated, it would appearto be
reasonableto add $12 million to the $25 million estimateof Direct Costs in hospitalsand
clinics [asdiscussedabovethis needsverification].

16 Theseestimatesassumea US $3 costambulatoryconsultation(estimatedfor polychnicsof the IPSS) andUS $3 18

for drugsandmedicalsupplies. Hospitalcostestimatesassumean averageof 3 daysof hospitalization(at US $30per day)
US $28 for drugsandmedicalsupplies,andUS $30 servicesof medicalpersonnel(US $148)

Severity of Cases Estimated Cost per Case (U.S. $)

total Estimated Ave. Cost 100.0

~veragecost of:
Ambulatory care
Hospitalizations
Standard IV
ARI complications
ARI & hemodialysis

84.0 94.0

62.0
38.0

(33.9]
(4.1]
(1 .0]

11.2
202.9
150.0
450.0
779.0

18.0
218.0
167.0
450.0
779.0
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Table 12
Direct Costs of the Cholera Epidemic: Hospitals and Clinics

(in Millions of U.S. Dollars)

Jan-Dec 1991 Jan-Mar 1992 Jan 1991-
Mar 1992

Source: See Annex, Table A.4.7.

Cost of Additional Community Outreach and Community Education

The governmentof Peru inaugurated a major health education campaign with active
community participation (PAHO 1991/1). The cost of this campaignis not known but it

shouldbefactoredInto estimatesof the costof cholera.It would be surprisingif the costof this
campaignandthe laborcostsof the delivery of oral rehydrationsaltsandtreatmentof contacts
with a courseof tetracyclinewas less than $5 million. (There is no objective basisfor this
estimate.It obviously would haveto be verified in PhaseII or through further research).

Cost of Direct Treatmentin the Home

For adiseasesuch ascholerathe careof eventhe ambulatorycasesmay require somehelp
by friendsor relativesin thehomein obtainingandadministeringmedication,in caringfor the
person,or in transportingthemto the hospital. A conservativeestimatewould be that on
averagefor eachcaseaday’s work atthe minimum daily wageof approximately$3.00was
sacrificedby acaregiver. In March1991, the minimummonthly wagewas$69.10,which was
40.5percEntof the minimumwageIn 1988. (EU, 1992). With atotal of 415,973casesthis
would yield an estimateof $1.25million in direct carecostsin households.

Degree of Severity Total COI Direct Cost

Ambulatory care 2.2

Hospitalization
Standard IV
AR! Complications
AR! & Hemodialysis

0.6

24.9
16.4

6.0
2.5

rota! Direct Cost

2.9

7.2
4.7
1 .7
0.7

27.1

32.1
21.2

7.7
3.2

7.8 35.0
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Total Direct Costs

Total direct costsaresummarizedin Table 13.

Table 13
Total Direct Costs of the Cholera Epidemic in Peru,

January 1991—March 1992 (in Millions of U.S. Dollars)
Category 1991 1992 Total

Costs
Costs
Costs
Direct

incurred in hospitals & clinics
of medications outside hospitals &
of public education and community
costs of treatment in the home

clinics
outreach

27.1
9.3
3.9
0.9

7.8
2.7
1 .1
0.3

34.9
1 2.0
5.(
1 .2

rotal 41.2 11.9 53.1

It canbe seenthat total direct costsareestimatedat $53.1million. If the MOH estimatesfor
ambulatorycare(US $18) andhospitalization(US$1167) areused,thefigure would be $57.3
million.

3.2.2 Indirect Cost Estimates

Two componentsin estimatingthe indirect costof the diseasearethe totalnumberof daysof
disability becauseof morbidity, and the numberof years of productive life lost due to
prematuredeathduring the periodbeingexamined.This data,in combinationwith laborforce
participationand earningassumptions,permits the estimationof lossesto GNP dueto the
morbidity and mortality under examination.

Morbidity Losses

Table 14 summarizesthe estimatedlost daysof work dueto illness at 446,480in 1991 and
144,281in 1992.
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Table 14
Distribution of Economically Active Population by Treatment Status
and Estimated Days of Disability, 1991 and January—March 1992

Severity of Cases Total Cases Age 1 5-54 Estimated
Average
Days of

Disability
per case

Total Days of
Disability

—

199~ Jan-Mar
1992

1991 Jan-March
1 992

lotal
Ambulatory
Hospitalizations

Standard IV
ARI complications
ARI & hemodialysis

197,408
124,260
73,148

65,248
5,924
1,976

57,167
31,583
25,584

22,821
2,072

691

1

4
7

10

446,480
124,2(30

260,992
41,468
19,760

144,281
31,583

91,284
14,504

6,910

Source: Tables 3 and 5

This tabledoesnot takeinto accountthe fact thatanumberof hospitalizedpatientsmight be
laid up at homesignificantly longeror thattheir ability to work for alonger period might be
attenuatedby the disease.Clearly, although cholera itself is a short-term affliction, the
complicationscan be severeand In an already weakenedpopulation theremay be some
reasonablelongterm disability. Thesearequestionsfor aPhaseII study. It should be noted
that no daysof disability arecomputedfor the populationbelow 15 or above54 yearsof age.
Quiteclearly, therearepersonsin bothagegroupswho areeconomicallyactive,which makes
the estimateddays of disability furtherconservative.

Valuing lost incomefor daysof disability is atenuousexerciseIn the bestof circumstances;in
an economysuch asPeru’sIn the early 1990’sit is especiallydifficult. Peruduringthe last ten
years has suffered from deteriorating economicconditions, including rapid inflation and
declining gross domestic product (EIU, 1992). It is estimatedthat two percent of the
population receives18 percentof national incomewhile 60.3 percentreceivesonly 23.8
percent.PAHO estimatesthat approximately60 percentof workersare employedin the
informal sectoroutsidethe control of state standardsandregulations.This includesstreet
peddlers,somefishermen,small farmers,andothers(PAHO 1991/1). If householdworkers
areIncluded, thenumberworking in the informal sectorincreasesevenmore.Consensusis
thatin constant1988dollars,percapitaincomehasremainedin the $1,000-$1,200rangeor
hasdeclined (1DB 1991). In fact, dueto inflation, the minimummonthly wagehasdeclined.

It should benotedthat illegal work, work outsidethe formalsector,andhouseholdwork may
not be countedin theseestimatesof GNP and per capita income. Indeed, by definition,
householdwork is not includedalthoughestimatesof its valuemustbe madein costof ifiness
computations.

26



Labor force participationratesareestimatedvariously. For personswho only missaday of
work they canprobably adjustbut they do havea small loss. Similarly, therecanbe some
adjustmentInsidethe householdif the homemakeris sick for adayor two. At thesametime,
whenan epidemichits a communitywhole work establishmentscan be idled if a significant
numberof workersaresick. For estimatingmorbidity costswe assumethat the economically
active populatIon,62 percentof the population,accountsfor all labor incomeandthatlabor
income is 60 percentof percapita income. In addition,we assumethatincluding household
workerswould Increaselabor income in theeconomicallyactive population by 25 percentIf
their work were included. Assuminga300 day per yearwork year:

Per Capita Labor Income PerCapitaLabor Income Adjusted for

Income & PerCapita EconomicallyActive HouseholdWork

Population

$1200 X .6 = $720 $720 7.62 = $1161 $1161 x 1.25= $1451

The resultingestimateof $1,451 per yearyields a daily wageof $4.84. This wagemayseem
low, but in light of economictrendsandthe disproportionatenumbersof thepoorwho were
afflicted with cholera, it is important not to overestimateincome loss. Table 15 shows
estimatedIncome lost dueto morbidity from cholera in Peru in 1991 and from Januaryto
March 1992.

Table 15
Estimated Income Lost Due to Morbidity from Cholera,

1991 and January—March 1992 (in U.S. Dollars)

1991 Jan-March ‘9 Total

rotal $2, 1 60,962 $698,319 $2,859,281
Ambulatory 601 ,41 8 1 52,862 $754,280
Standard IV 1,263,201 441,814 $1,705,015
ARI complications 200,705 70,199 $270,904
ARI and hemodialysis 95,638 33,444 $129,082

Mortality Costs

Mortality costsof an illness arecommonlycalculatedby takingthe discountedlifetime earnings
that thosewho diedof the ifinessduring the yearin questionwould haveearnedif their life
expectancy,averageearnings,and laborforce participationratehadbeenthat of the average
personof their age,raceandsex.Given the stateof the dataavailablefor Peruwe will make
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somesimplifying assumptions.We assume,asabove,that the populationover55 in 1991 is
not economicallyactive.We further assumethat the economicallyactivepopulation (15-54
years)had an averageageof deathof 36 yearsandthatthe averagepersonwould havehad
an averageloss of productivelife of 24 yearsfromthe endof 1991. For 1991,sincemostof
the deathstook place earlyin the year, the averageloss of productive life due to premature
deathsin 1991 is estimatedat 200days.Similarly, for thosewhodied in 1992, it is assumed
that they would havehad280 days of productiveeconomiclife in 1992.

For thosedying belowthe ageof 15 it is assumedthat for thosewho died betweenthe ages
of 0 and4 that theydied at an averageage of 2 andthat theywould havehad 13 yearsof
no productivity andthen could be anticipatedto havehad40 yearsof productive life. For
thosebetween5 and 14 at deathit is assumedthat they hadan averageage of 10 at death
andthat theywould havehad43 yearsof productive life afterreachingage15. It is assumed
thatthe youngestagegroupwould havehadalower averagework life since in Peruthedeath
ratesfor causesotherthancholeraIs quite highandrathermoreof thisgroupcould havebeen
expectedto die of other causesthan the older age groupsbefore the age of 15. This is
especiallytrue sincepersonsdying of choleracan be expectedto be at high risk of other
diseasesspreadby fecal-oral contamination(Table 6).

Giventheseassumptionsthe discountedmortality costsdueto cholerafor personsdying of
cholerain 1991 were $82,744,334,while for thosedying in the first threemonthsof 1992,
the presentvalue of potential lost lifetime production was $11,176,647 (Table 16). These
estimatesweremadeon the assumptionthat the averageloss in 1991 or 1992 for persons
between15 and55 was$1,451peryear.Furthermore,it is assumedthatthe appropriatenet
discount rateto useis 2 percent.This is the differencebetweenadiscountrate of about4
percentandprojectedproductivity increasesof 2 percentannually. Severalpointsshould be
made.This lost incomegoesnearlyto the middle of the 21stcenturyand asprojectionsgo
so far into the future it becomesenormouslydifficult to makereliableestimates.Similarly,
thesecalculationsmakeno adjustmentfor the net consumptionof the personwhoseincome
is foregone.It Is likely thatmany of theselost workerswould haveconsumeda substantial
portionof theirproduction. If maximizingGNP is our goal thatis not significant. If ourconcern
is with the rest of the socIetythen perhapswe are overestimatingthe lost income due to
cholerain this analysis.
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Table 16
Present Value of Mortality Costs of the Cholera Epidemic,*

1991 and January—March 1992 (in U.S. Dollars)

Assumes 1991 income of $1,451 per year or $4.84 per day (see above).

As canbe seenIn Table 17, total illness costs for 1991 andthe first three monthsof 1992
amountedto $149.666 million with indirect costsalmostdouble direct treatmentcosts.

1991

Deaths, ages 1 5-54
Income lost, 1991 (valued in 1992)

Jan-March
1992

Total

2,026
$2,039,615

Income lost, 1 992
Annual loss 1992-2015
Annual loss 1993-2016
Present value of a 24—year income
stream (discounted at 2%)

270

$2,939,726

rotal

2,296

$365,904

$391,770

$55,601,684 $7,409,898

$57,641,299

Deaths, Ages 0-4
Present value of 40 years of
income (discounted at 2% and then
discounted back 13 more years)

$7,775,802

354

$65,417,101

47

Deaths, Ages 5-14
Value of 43 years of income
(discounted back 5 additional years)

$10,862,047

401

$1,442,136

Grand Total

394

$12,304,183

$14,240,988

52 446

$1,958,709

$82,744,334

$16,199,697

$11,176,647 $93,920,981
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Table 17
Direct and Indirect Costs of the Cholera Epidemic in Peru,
1991 and January—March 1992 (in Millions of U.S. Dollars)

Morbidity costs
Mortality costs
rota! indirect costs

1991 Jan-Ma
1992

Total

$2.000
$82.744
$84.744

$0.646
$11.176
$1 1 .822

$2.646
$93.920
$96.566

Directcosts $41.200 $11.900 $53.100

rota! illness costs $125.944 $23.722 $149.666

Source: Tables 13,15, and 16

3.3 TourIsm and Other Economic Activities

Exports

3.3.1 The Impact on Exportsand Tourism

The impacton export earnings was one of the major concerns at the outbreak of the epidemic.

Initial estimateswerethatcloseto U.S. $1.0billion of theUS $3.2billion earnedfrom exports
would be lost becauseof import restrictionsimposedby Peru’smaintradingpartners.By April
theseestimateswerereducedto U.S. $240 million. Thelatestestimatesof total export losses
for 1991 arenow only US $12.9 million. Similarly, lossesin earningsfrom tourisminitially
estimatedat aroundUS $180 million have beenreducedto US $84.4million.’7

Fish meal, canned and frozenfish, fruits, nuts, and freshvegetableswerethe main products
initially thought to be at high risk for cholera contamination.The main marketsfor these
products are the United States, the EECcountries, and China. Data on actual exports of these
products suggest that InItial concerns were exaggerated. Import restrictions, when imposed,
werenot rriaintainedfor long.

In the caseof the United States, an Import alert issuedby the Food and Drug Administration
(FDA) on February15, 1991, called for Intensifiedtesting of seafoodandwater-processed

‘7Thetotal clii ectandindirectcostsof thecholeraepidemicfrom reducedexportsandtourismareestimatedatUS $27 7
million andUS $147.1million, respectively(seePetrera,(1992) Table No. 37)
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produce for vibrio cholera.’8 In the middle of March, an FDA team was sent to Peru to assist
CERPER,theexportcertificationagency,in assessingthecontrol overpotentialcontamination
of fish products and produce exportedto theUnitedStates.It was found that most plants had
adequate quality control procedures,facilities, equipment,andpersonnel.No contamination
by vibrio cholera was found at any of the processingplantsvisited.’9 As of April 1992, no
contamination by V. cholera has been found in products Imported Into the United States and
no import banshavebeenimposed.

On February11, 1991 abanon importsof Peruvianfood productswas imposedby theEEC
countries.On February14, Francelifted restrictionson importsof fish mealandcannedfish
productsbut maintainedrestrictionson frozenfish. OnMarch 19, the EECagreedto banonly
thoseimportswithout an official certificateof quality andsanitarystandardsissuedby CERPER
or Peru’sMinistry of Health. Productsexcludedfrom thebanwereprocessedfish andseafood
products, fruits, and fresh vegetables.The ban on unprocessedseashells and freshfish
continues.

On February26, a meeting of representativesof the Ministries of Health of the Andean
countries (Ecuador,Chile, Bolivia, Colombia, Venezuela,and Peru) agreednot to restrict
tourismandimportsof fish, seafood,andagriculturalandagroindustrialproductsunlessthere
wasprovenevidenceof contamination.Only abanon fresh, unprocessedseafoodproducts
wasadopted.2°Restrictionson exports of productsamongAndeancountieswere lifted on
March 21 (table 18).

Table 18 shows that Peruvian exports of fish meal, the main item in the list of products with
risk of contamination, increased substantially between 1990 and 1991, proving that initial
concernsaboutthe impactof cholerawereexcessive.Theonly export lossesof anymagnitude
wereperishableproductsin transitduring the first weeksafter the outbreakof the epidemic.
Theselosseswereestimatedat US $8.1 million. The initial estimateof US $4.6million was
attributedto adecline in the internationalprices of Peruvianexports.

18 Import Alert # 99-07 issued by the FDA on information providedby the Centerfor DiseaseControl (CDC) and the

PeruvianEmbassycalledfor 100 percentsamplingof seafoodandwaterprocessedproduceimportedfrom Peru From
Zuazua,L andDepPaolo,A (1991)

19 Becauseof the hightemperaturesinvolvedin processingfish mealandcannedgoods,theseproductswereexcluded

from the list of cholerarisk products TheFDA missionconcentratedon inspectingthefruit andvegetableprocessingplants
(4), seafoodprocessingplants(6), andashrimp hatcheryandoneshrimpfarm They also assessedtwo of the CERPER
quality control laboratoriesandrecommendedimprovementsin CERPERquality control laboratoriesandrecommended
improvementsin CERPERtesting capabilities[See Zuazua,L andDePaolo,A (1991)]

20 Despitethisagreementashort-livedbanon tourismandimportsof Peruvianproductswasimposedby Ecuadorwhen

the first caseof choleraoccurredin that country (February28, 1991).
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Table 18 shows that in 1991 there was a significant increasein the price of fish meal
exports.2’ The fish catch betweenthe months of Januaryand March of 1990 and 1991
declinedby 6 percent.But this is explainedby enforcementof strictercontrolson anchovy
fishing. The catch of sardinesfor fish mealincreasedsubstantially(IEU 1992)

Table 18
Total Exports, Fishmeal End Product Exports, and Tourism, 1988-1991

1988 1989 1990 i~T
rotal Exports
(millions of US$)

2701 3488 3276 (a) ~ri

Fishmeal End Products 357.2 409.7 340 4.82
Prices (Index 1980= 100) 192 163 135 174

%of Total Exports 1 3.2 11 .7 10.3

rourism 448 382 275 ~7
%of Exports 16.6 10.9 8.4
# of Visitors (000) 355.9

Average Expenditure
per visitor (US$)

1261

3108

36.6

(b) 1

Fishmeal Exports (TM)
U.K.

Germ.

11 6
2465

101.9

rropical Fruits and Citrus

Germ. 1.2 1.5

Sources: IMF (1992b); EIU (1992, 19920); IMF (1992a); Petrera (1992)

Tourism

The lossesfrom tourism were estimatedat U.S. $40 million per month,~ and for 1991 at

U.S. $180 million. Preliminary estimatesto the end of 1991 suggest that overall tourism
earnings may have declined by U.S. $77 million, or 28 percent. This decline could be
attributed to severalfactors: an increasein terrorist activities, reduced tourist travel because
of economicconditions in the more developed countries, a deterioration in the tourism
infrastructure,extremeovervaluationof the domesticcurrencythathasmadePeruoneof the
mostexpensivecountriesof theregion,andthe choleraepidemic.In additionto thesefactors,

21 Estimatesof exportlossesweremadeby the PeruvianAssociationof Exporters(ADEX). Total lossesamountedto

US $12.9 million. Other lossesnot included arethe additional costs of quality certificatesestimatedUS $1 1 million
(reportedin Petrara,M (1992) table 17) Thesecertificatesmayhelp boostthe demandfor som~exports

22 Cusco,Peru’smain tourist center, wasoneof the last areasaffectedby the cholera epidemic The first casewas

reportedin Apnl 1991 Weatherconditionsanda declinein the flow of touristsevenbeforethe first reportedcasemay
explain the late amnval of the disease
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the relatively rapiddevelopmentof competingtourist centersin othercountriesof the region
could explainthe sharpdeclineof the tourism industry In the last few years.

Consideringall thesefactorsandtheseasonalnatureof the tourist industry,with peaksin the
monthsof December-JanuaryandJune-September,it is likely thatthe impactof the cholera
epidemic hasbeenmarginal. It is assumedthat no more than 20 percentof the declineIn
foreignexchangeearnings,or US $15.4million, can be attributedto the choleraepidemic.
Terrorist activities, togetherwith the declinein the competitivenessof the Peruviantourist
industry, seemto be the main factorsexplaining the overall declining trend observedsince
1988. However, amoredetailedanalysisof theselossesis necessary.

The estimateof US $15.4million is lower thanthe estimateof U.S. $84.8 million derived
from the assumptionthat closeto 80 percentof the declinein foreignexchangeearningcan
be attributedto the choleraepidemic (seePetrera,M. (1992)).

3.3.2 The Impact of Cholera on DomesticProductionof Fish,
Seafood,andFresh Produce

Early in February 1991, two weeks after the outbreak of the epidemic, the MOH issueda
warning about the risk of cholerafrom consumingfreshfruits, seafood,anduncookedfish
(ceviche).At the sametime,the mayorof Lima announcedabanon thesaleof food by street
vendors.On March17, the Ministry of Fisheriesdeclaredthatthousandsof fishermanhadlost
their jobs becauseof the drasticreduction in the consumptionof freshfish.22

Contaminatedseafoodand raw vegetablesirrigated with untreatedsewagewater from
metropolitanareaswereidentified asthemainsourcesof cholera.Warningagainstconsuming
thesehadanoticeableimpacton demandduringthe first eight monthsof the epidemic.The
productionandprices of theseproductsdropped,adverselyaffecting the incomesof small
farmersandartisanfishermen,the main suppliersof theseproducts.Unemploymentamong
fishermen increasedsubstantiallyduring the months of February and March 1991, and
intermediarieslike the ownersof seafoodrestaurantsandstreetvendorsalso suffered.

The lack of recentdataprecludesreliableestimatesof the impact of choleraon the domestic
marketfor freshfish, freshproduce,andfood serviceactivities.The only availableestimates
are a loss of US $17.8 million for fresh fish and US $9.1 million for sales of food by street
vendors.24 The first estimate was based on an estimated decline In consumption of 33.6
percentreportedby the Ministry of Fisheries,which seemsout of line with adecline of only
6 percentin the fish catch during the first six months of 1991. The methodology usedto
derive the reportedlossesof streetvendorsalsoneedsto be examined. In a sensethese

23 At thesametime, it wasannouncedthatthe productionof fish mealhadincreaseddueto anincreasein thedemand

from ChinaandItaly This is consistentwith our estimatesthatthe impactof choleraon exportsof fishmealhasnot been
significant

24 Estimatesdevelopedby Petrera,M (1992) p 27-30.
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estimates stand In for other losses due to reductions in consumption,possibleincreasesin the
price of other goods, and lost income. Counting all of thesethings can lead to double
counting, and reliabledataarenot availableto beginto disentangletheseissues.Although
theseestimatesmaybe exaggerated,theywill be usedin estimatingthe overall impactof the
choleraepidemic.

3.4 The Overall Estimate of the Economic Impact of the Cholera
Epidemic

The preliminary estimates of the overall economicimpact of the cholera epidemic developed
in this paper suggestthatearlyestimates(presentedin Table 7) haveInflated losses.Thetotal
economic impactfor 1991 (excluding the present value of mortality costs) amountsto $93.6
million, while if mortality costsareincluded it increases to $176.9 million. For the first three
monthsof 1992 the direct and indirect costsof illness dueto the epidemicareestimatedat
$23.7 million (the macroeconomicimpact was not calculatedfor the 3 months of 1992
becauseof the lack of data).Thus, the total impactfor 1991 and1992 is estimatedat $200
million (seeTable 19 below).

Table 19
Economic Impact of the Cholera Epidemic (in Millions of U.S. Dollars)

Direct cost

1991 Jan-Mar
1992

Total

lndirect costs
Morbidity

Mortality

$41.2 $11.9 $53.1

$2.0
$82.7

Macroeconomic Impact
Exports
Tou risrn
Domestic Production

$0.6
$11.2

$2.6
$93.9

Overall economic impact
(excluding mortality costs)

$8.1
$15.4
$26.9

Total economic impact

$8.1
$15.4
$26.9

$93.6 $12.5 $106.1

$176.9 $200$23.7
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Chapter 4

CONCLUDING REMARKS

The objectiveof this paperhasbeento developsomeinitial estimatesof theeconomiccost
of the cholera epidemicin Peru.The methodology hasbeento apply the cost of illness
methodology first developedby Rice In the 1960s, and then to apply It with the help of
techniquesdescribedby Paul and Mauskopf in 1991. To these cost of Illness estimates,we
addedsomeestimatesof the direct impact on the economyof the choleraepidemicin 1991
andearly1992.

Although suchestimatesmaylegitimatelybeincorporatedin the benefitsthatwould potentially
be derivedfrom waterandsanitationprojects,severalissuesshould be raisedexplicitly:

• Most investmentin amelioratingor treatingdiseaseis not undertakenfor purely economic
investmentor GNP enhancementpurposes.Ratherit is to lengthenlife, extendhope,and
reducepainandsuffering.In additionto raisingproductivity, waterandsanitationprojects
canreducepainful diseaseandprematuredeath—outputswith a valuebeyondincreased
productivity.

• Direct costs look like hard savings,but to count them in full one hasto believethat if
cholerahadnot cometo Peru,for instance, that direct costswould havegonedown by
the total cost of the epidemicthat we projected—astrongassumption.

• Otherconsiderationsincludethedifficulty in evaluatingthe impactof oneof severalshocks
on a country that hasbeenin the processof disintegration.The political andeconomic
environmentin which thecholeraepidemichasplayeditself out havebeensodestabilized
that it is very difficult to evaluateits impactsby trying to hold everythingelseconstant.

In conclusion,while costof illness analysismayyield interestingandusefulestimates,thereal
strengthsof the techniquemaybe its ability to force an explicit examinationof the underlying
epidemiological and economicprocesses.As such, cost of illness analysis should be a
techniqueusedfrequently in developmenteconomicsandwaterandsanitationstudies.
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Cholera Cases,

Table A.3.1

Table A.3.2

Table A.3.3

Table A.3.4

Hospitalizations and Deaths

Accumulated Cholera Cases, Hospitalizations, and
Deaths Nationwide Through December 21, 1991

Reported Cholera Cases by Calendar Weeks, 3anuary
1991 — Narch 1992 Cases, According to Severity

Cumulative Data: Cholera Cases, Hospitalizations,
and Deaths

~pidemio1ogical Data: Reported Number of Cases,
Hospitalizations, Deaths, Number of Laboratory
Tests Performed and Results
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TdL:~ A.3.i

Accusulated Cholera Cases, Hospitalizations, and Deaths lationwide Through Dec. 21, 1991

+ + + + + + I +

a B : C D I P :s : H ~1
Accumulated

$ + + +
Pop.1990(p) : Pop.1991(p) : Hospitali— : Attack : Hos;. Death

country : (ijilions) (mflhions)’ Cases zatlons Deaths : late late : Pate
+ + + +— + + + + + +

Peru 21.6 22.0 : 301277 : 114352 2840 0.0137 ; 0.3796 0.0094
+ + + + + + + + + +

Ecuador : 10.6 1 10.9 : 44126 : 35471 : 672 1 0.0041 : 0.8039 1 0.0152
+ + + + + + + + + +

C~1~u~ia : 3~.0 : 33.’ 11218: 5136: 202 0.0003 0.4578: 0.3150
o + + + + + + 4’

E~&(a., 248.8: 245.8 14: ii: 0: 0.00001 0.4583: 0.0301
+ + + + + + +

150.4 ; 153.7 : 9;3 1 561 1 20 0.0000 1 0,6145 : 0.0215
+ + + + + + + +

:Chile 1 13.2: 13.41 41: 38 2 0.0030; 0.9268 0.0488:
+ + + + + + + + +

!ex~co : 88.6: 90.61 2605: 836: 34: 0.01101 0.3209: 0.0131
‘p + + + + + + + + +

:Guateaala : 9.2: 9,51 35101 1470 47! 0.0334 0.4164: 0.0133:
+ + + + + + 4 + 4

:El Salvador 1 5.3 1 5.3 921 1 478 : 34: 0.0001 1 0.5190 : 0.0369
+ + + + + + + + +

;Boiiv~a 7.3 ; 7.5 ~751 94: 12: 0.0000 : 0.5371 : 0.3585
4 + 4 4 4 + + + + +

Panaa~ ; 2.4 : 2,5 1 1152 1 272 1 28 0.0005 : o.i35~1 0.0243

+ I + + + + + + + +
Hond~ras 1 5.1 1 5.3 21 1 19: 0: 0.0000 1 0.9048 1 0.0303

• + + + + + 4 + + +

:!icaragua 1 3.9 1 4.0 1 1 1 1 : 0: 0.0000 1 1.00~.0 : 0.3001
+ + + + + + + + +
IVenezuela (b) 19.7 1 20.3 1 13: o: 1: 0.0000 1 0.0000 : 0.0769

I I I I I I I I
• I I I I I I I I

+ + + + + + + + +

:Total: 619.0 1 617.5 1 366017 1 158739 1 3892 1 0.0014 1 0.5411 1 0.0247
+ + + + + + + + +

(a) 16 cases related to trips to Latin Aerlca, 6 to trips to other regions, 2 of undetermined origin, under
Investigation.
(b) B cases imported from Colombia.

Source: Elaborated from PAHO (1991/4), Vorld Bank (1991), 1DB (1991).
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Tatle L!.2

Peru: Peported CboIer~ Cases b1 Calendar Veeks, January 1991 - 8arcb 1992

f—f_I—f— I

Io.of :Cuaulative:
Tear Calendar :Peported 8o. of

Beck : Cases Cases
4 ——4 $ + +

1991
• 4 + 4 +
january : I 0 0 :

: : 2 : 0: 01
: 3 ! 0 1 0 1

, 4 1 299 1 ~9 1

+ + + + +

IfebTuaTy 5 1040 1339
6 11462 : 12801
1 16643 29444
B : 16344 45756
9 15759 61547

+ $ + + +

!arc~ 10 21124 81671
ii: 20393 : 102064
12: 20052 : 122116
13 17324 139440

+ 4 4 4

14 17347 1 15676~
15 13319 : 170106
26 12239 182345
17: 9754 : 192099
15 8776 1 200875

4 + + + +

4 I + 4 +

~ay : 19: 8365 209240 1
20: 8244 217484
231 6868 : 224372
22: 5700 1 330071

+ +

:Juoe : 23: 6221 1 236293
341 5007 1 341300
25: 4694 1 245994
36 3897 249891
27: 3402 1 253293

4——”———, 4

lJuly 1 28 2925 1 256218
29: 3149 : 25936’
30: 2998 1 262365
31 : 2675 1 265040 1

• I S I S

+ + $ +

&ugust 33: 3680 1 267720
33 3581 1 270301 1
34: 2102 213003 1

1 35 3125 275128

4 I + 4 4

bc! :Cua~1ative
Year ICilendar Ileported Ic. of

1 leek I Cases : Cases I
4 4 + + +

1991
4 4 + 4 +

Septeuber: 36: 2402 1 277530
37 2580 : 280110

1 381 2388 : 282498
39 1695 ‘ 284193

I 40, 2591 286784
4 4 + 4 +
:October 1 41 2466 1 389270

41: 2374 : 291644
43 2472 1 294116
44: 3480 : 296596

+ 4 + 4 +

Iboveiber : 45: 3557 1 300153
46: 3660 : 302813
47: 3462 : 306275
48: 3003 : 309278

+ 4 + $ 4

:Deceaber 49 3375 1 31265!
501 2660 1 315313
511 3462 1 318775
52: 3003 1 311778
53: 3375 1 325153

4 4 + 4 $

1992
4 4 +— 4 +

IJan~ary1 54: 3534 338687
55: 2698 1 331385
56: 3387 1 334673 1
57: 5773 1 340445

4 4 + 4 4
Ifebruary 1 58: 6852 347297

59: 7456 : 354753
1 601 8894 : 363647

611 8625 : 372272
621 7585 : 379857

Cuulatlve to January, 1991:

Cu.iulative to larch, 1992:
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63: 7728:
64: 68461

65 9341
66 9341
67: 5176

387585 1
394431
403772
413113
413289

4 + + + +

340445
438289

+ $ + 4



,. ~,

Cum.ilative Data: Cholera Cases,Hospitalizatioss,aDd Deaths

+ + + + 4 + + + $

1 bo. of : No. of I 1 % of Total 1 I 1
1 Reported Hospitalized: Hcspitalized No. of : 1% of Deaths:

1 Dates (to end I Cases 1 Cases 1 % 1 Cases in 1 Deaths Death/Case I Reported 1
of both) :(Cuuulatjve):(Cuiulative):Hospitalized: 1991 :(Cu.glative) Ratio 1 in 1991 1

4 + + + + + 4 + 4

11991 1 1 : : : :
$ + + + 4 ——__——___—_— + 4 + +

January 1 1041 1 265 : 2531 031 15: 1.44 1
+ + + 4 4 + 4 4 +

February 60283 1 16034 27% 133 287 1 0.48 1
4 + + 4 + + 4 4 +

Narch 135953 1 48845 : 36%: 41%’ 1039 1 0.76 1 36%
+ $ 4 + 4 + + $

;&pril : 186534 72298 1 39% 60%: 1549 1 0.83 1 5231
$ $ + + + 4 + + +

1 215543 1 845~i 1 39% 7131 2077 1 0.95 1
4 + + 4 + + + +

Sine : 113564 86954 : 39%; 73%: 2163 1 cc? : 74%
4 4 I + + + 4 +

Ncve~ber : 331277 : 114352 38% 9531 2840 1 0.94 : 9831
4 4 4 I + 4 + +

:Decether 1 31255 19523 37% 10031 2909 1 0.93
4 + + + 4 + 4

:591 ; : I
+ + + $ + + 4 +

larch : 41597! 1 161327 39%: ; 3l!~: 0.78
$ 4 4 + $ + 4 + +

5cg~ce: Elaborated fros !jListry of Health (1991), linistry of Health (1991), Infories Epideilologicos.
Oficina General de Epide~i31ogia. Reyna and Zapat~ (1991), p. 107.

47



TaLie A.3.4

EpdeLhlogical Data: Repcrted R~nber of Cases, Hospitalizations, Deaths,

Nusber of Labor&tory Tests Performed and Resu]ts
+ 4 + -——————4 + -—————4 + + + + $

1 ‘ LAB ‘3 ‘(+)(—)‘ 3’
(a)NO.0F 1 TESTSCASESV. IV, P0Sl~

INSTITUTION I DATE I CASES HOSP. :DEATHS: TOTAL ITESTED: CHOL. :CHOL. I TIVE 1
+ + + $ + + + 4———-———4 + +

S S S S I I I S S I
I I I I I S S I

:Hosp. TOTAL: 02/06- 3900 :1360: 301 1280 I 3331 792 1 488 : 6231
Arzobispo MALE: :05/09 : : 1 1 550 1 1 373 1 177 I 68%:

lLoaiza FEMALE: 1 1 730 I 1 419 1 311 1 5731
+ —_—__—_+ 4——————+ + + +——————4 +

:Hosp. TOTAL: :02-05: : 1 210: 1 130: 80: 62%:
:A1~e~ara MALE: 1 1 1 1 1 1231 1 621 51: 6W

FEMALE: I : 1 1 77 1 48: 29: 62%:
t + + ______— + + + 4 + + + +

Hasp. Nacional Matecno I 1 1 1 104: 1 47: 57: 45%:
:lnfantilsanBartoloee 1 1 1 : : :

$ + 4-—————— 4 + +————————+——————4 + + +

Ilics;. Energencias :01/10-: 2204 705 1 5 : 263 1 13%: 69: 214 : 34%:
Pediatricas 105/ID I 1 1 1 1 1 1 1

+ + + 4 + 4——_____—+ ___—__ + + +_—___—_ +

Hasp. Nilitar Central I 1 1 1 1 24 : : 7 I 17 1 3931
+ ~___ + _______~______ $ a + + + + $

Hasp. Central Sanidad :02/05—: : : 1 156 : 110 : 461 71%:
:polica Na:ional del Peru :05 1 1 1 1 1 1 1 1

+ + —__——_ 4 + +—_—_—_ 4 + 4 4 + 4

:hosp. Naternidad de Lima 02/39—1 1 : 6~1 1 24: 43: 36%:
:04/24: 1 1 1 1 1 1 1

4 + + 4 + +———————— + +——-———— + + 4
Hasp. Victor Larco :05/10 : : : : 276 1 49 1 227 1 18%:
Herrera 1 : I I 1 1 1 1

+ +——————4 + + +—_—_—_—_ 4 + + __—_—— + +

Hcsp. Genera! 2 de liâyO :05 1 3200: 1 1 154: 5% 72: 821 47%’
+ + + + + + __———_—_ + + +——__—_ + +

lllosp.deApoyo 1 : 1 1 1 3501 :175:1751 50%:
ISantaRosa 1 : 1 1 1 1 1

+ + + + + 4 +——————+ +——————+ 4

114 ~26~
Hosp.SergloE. 1 600! 15001100! 8W

•Bernales S I I • ‘ I • S

+ + + + + + +——————+ + + 4

Hosp. de TOTAL: :02/21-1 1 : : 130 1 1 821 48: 63%:
:Apoyode KALE: 105 1 1 1 1 811 1 511 30 6331
Chancay FEMALE: 1 1 1 : 49 1 31 1 18: 6W

+ + + ———————4 + + + 4——————— 4——————+ 4
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Table A.3.4 (continued)
Epiduiclogical Data

+ + 4 4 4 + 4 + 4

1 Number of Reported: 1 LAB : % 1 (4) 1 (—) : 3
1(a) 1 1 TESTS ICASES 1 V V I P051- 1

INSTITUTION I DATE I CASES IHOSPI :DEATHS: TOTAL :TESTED: CHOL. ICHOL. I TIVE I
+ 4 + 4 4 + + + + + 4
S S I S S S S S S S I

• I S I S I S I S I I

4 + 4 + + 4 4 + 4 + +
:Hosp. Apoyc Nat.—Inf. 1 1 1245 1 1 1 1 1 : :
Jose Agurto-Tellc-Chosica 1 1 1 1 I I

+ I + + + + + + + + +

Hosp. EmergenciaJose 1 650 I (280)1 1 57: 9%: 21 36: 37%:
ICagmuro Ulloa 1 1 1 I

+ + + + + + + + + + +
Hosp. Nacional Edgardo 1 (200): : : 531 1 1 371 : l6~ : sit:
Reba;iiati : (e) I : : : : :

+ 4 + + + + + + 4 + +

fluniclpalidad Vflla 1 1 1 1 524 1 1 441 1 831 843.
:el Salvador 1 1 1 1 : : :
+ $ + + + + + + + + +

I 1 1 5241 1 441: 83: 54%:
$ + + 4 + + + + + +
:UDES LIma I : 7813 :4021: 1 1244 1631 890 1 354 1 723:
+ + 4 + + + + + 4 + +

H~s;. Belec (Trujillc)(b) 1 1 153 1 1 136 1 91% 106 1 33: 783!
4 + + + + $ + + + + +

TCTAL: (c) : 119162: 1 6650 : 3531 4241 :24491 s~~:
+ + I + + + + 4 + 4 +

1 I I I I I I I I I I

TOTAL: (d; 1 17917 : I 1 3154 1 1831 1950 :1204:
+ + + + + + + + + + +

(a) reference period
average number of reported or hospitalized cases

(b) from Swerdlow (1991)
(c) total reported cases and laboratory tests
(d) only those reporting both number of cases and lab tests done

Sou.rce: Elaborated from INS (1991), Sierdlow (1991).
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Drugs, Medicines and Supplies

Table A.4.1 Prices of Medicines and Supplies in Ecuador and
Peru

Table A.4.2 Protocol and Costs for Treatment of Cholera Cases,
According to Severity

Table A.4.3 Unit Cost of Drugs and Medical Supplies

Table A.4.4a Cost of Medicines and Supplies in Peru Based on

Various Scenarios (prices from Peru)

Table A.4.4b Cost of Medicines and Supplies in Peru Based on

Various Scenarios (prices from Ecuador)

Table A.4.5 Costs of Medical Equipment and Supplies for
Treatment of Cholera Cases (sample from PAHO
computer program)

Notes on Methodological Notes on Estimating Costs of
Table A.4.5 Medicines and Supplies in Peru using PAHO Computer

Program

Table A.4.6 Costs of Cholera Cases (Outpatient and Hospitals)

at Different Institutions

Table A.4.7 Direct Cost Estimates: Summary of Results

Table A.4.B Unit Cost Per Treatment: Summary of Available

Estimates

Table A.4.S Cost Estimates: Days of Productive Life Lost Due
to Morbidity and Premature Deaths
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Table 1.4.1
Prices of Nedicines and Supplies In Ecuador and Pen

,————+—4 —4—,—.—,

I (a) I (b) I (c) (6) I
I I Ecuador I Ecuador I Peru I Peru I
I I Domestic BNIPAC I Pharmacy I Instit. I

Nedicines and Supplies I Bait I Price I Price I Price I Price I
+ + + + + + 4

OHS packets Ipacket I 0.33 I 0.17 I 0.75 I 0145 I
4 + + + + + 4

XaCl solution Iliter I I I I I
+ + 4 + + + +

Electrolitic solution ;Iiter I I I I I
+ + 4 4 + + 4

Ringer’s Lactate solution liter I 3.21 I I 1.06 I 0.64 I
4 + I + + I 6

Venoclisis kits (e) kit I 0.45 I I 1.90 I 1.14 I
+ + 4 + + + 6

Tetracycline ~500ag.’ 0.16 I I 0.73 I 0.44 I
4 + + I + + 4

Forazolidona 1150 •g.I I I 0.14 I I
4 I 4 I I + +

‘Docycycitne 1100 mg. 0.21 I I I
+ I I + I + +

(a) basedon domestic prices in Ecuador
(b) based on UNIPAC prices quoted for Ecuador
(c) based on pharmacy prices in Peru
(6) based on prices for Institutions in Peru, estimated at 60% of pharmacy prices
(e) we are not Including the unit price of alitas or needles, 0.6 and 0.06 of U.S.$

file: pricegen
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:fle A.4.2
—otocol and Costs for Treatte~t of Cholera Cases. Accordng to Severity

+ + I + + + + + + + +
1 1 Severe: :Severe I Nod. I : Nod.

!ateria!s 6 1 Unit I Adult : I Child I : Adult I I Child 1
EqUpsent 1 Units Cost(aP (q) I Cost (q) Cost 1 (q) 1 Cost (q) I Cost 1

+ + + + + + + + + + +
:.rç_ipaent: 1 1 1 1 1 : :

$ 4 + + + + + + + 4 +

-veno:lisis kits Ikit 1 1.9 1 21 3.8 1 21 3.8 1 1 1 1
4 + + + + + + + 4 + +

-aitas set 0.6 211.21 211.2: : 1 1
+ 4 + + + + 4 + + + +

-Leecies unit 10.061 2:0.121 210.121 1 : :
+ + + + + + + 4 + + +

—:ts~osate syringe lunit 1 0.251 1~ 0.25: 11 0.35: : I 1
+ $ + + + + + + 4 +

—asDgastric tube 1tunit 1 0.71 : (b) I : (b) 1 1 1 : ;
+ + + + $ I + + + +

~. Naterias: : : : : I : I
— $ $ + + 1~ + + 4 + + +

A.? Sciuticas: 1 : : : : I
+ + + + + 4 + + 4 +

iaCl liter 13.12/I 2—6 :18.72 1 1 1 :
—iie::rciit~c : I : id :(d}3.8 1 2.50 1 1 1 :

4 + + + $ $ 9 + + +

—Pi:ger’s La:tate 1 liter 11.0CR : 6: 6.36 1 : 1 :
+ + + + + + + $ + +

I : 1 1 : : 1 1
— + + + + + + + + + + $

—It-patient Use pa:~et :c.lsJp : ~0: 7.5: 131 7.5: 101 7151 10: 7.5:
4 4 + + 4 $ + + $ $

—Out—patient Use packet :0.75/p Plan B I :Plan B : : I :
— $ + + 4 + + + + + + +

C.) Antibiotics: (C) I I : I I I I 1
— 4 + 4 + + $ $ $ + + +

—Tetracycline (1) :500mg : 0.73 16300 mgI 8.76: 1 : 1
0~ — 4 + + + + + + 4 + + +

—Turazolidona (g) 150mg 1 0.141 1150ag.1 0.141 1
I + I

TOTAL:(b) 1 1 1 :40.35: 115.511 17.501 17.501
— 4 —4 + + + +———————+ +——————_+ + +

TOTAL:(i) 1 1 37.99 I15.51 7.50 17.50

4 +———_——+ + +——————+ + + —+———————+—— +

TOTAL:(j) 41.061 115.511 7,501 115.001
+ + + 4———————+

1 TOTAL:(k) : I 1 :28.70: :15.511 17,50: :23.50:
———— + +———————+ + + +———————+ +———————+ + +

(a) market prices In Peru (1) 500 mg: 4 times/day; for 3 days
~tj only for cases with severe vomiting (g) 5 mg/kg/day; for 3 days (ave. weight 10kg.)
(c) based on use of 6 total liters of NaCI and (h) using NaCI and Electro. solutions for adults

Electnolltlc solutions (I) using Ringer’s Lactate solution for adults
(d) using avenge weight of 10kg for children (j) using NaC1 and Electro. solution and

less than 2 yrs. old nasogastric tube
(e) medical discretion (k) using linger’s Lactateand nasogastnictube
Source: Elaborated from KINSA (1991, ESL/February 8, 1991),
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Table k.4.4a

Cost of Redicimes and Supplies In Peru Based on Various Scenarios

en,

I Pen I Pen I Peru I
I Jan.9l-Dec.91 I Jan.92-hr.92 I Jan.91-Jaa.92 I

• + 4 ee eeee.$.ee

Parameters: I I
+ ———.—,—.——— — 4 —. 4— ———————————+

Number of Cases I 322562 322562 I 93411 93411 I 351537 351537 I’
+ 4————— + —————————+.—— ————4

Attack Rates I 0.015 0.015 I 0.004 0.004 I 0.016 0.016 I
+—-————.—e e__ê_n e4

losp. Rates I 0.37 0.37 I 0.45 0.45 I 0.38 0.38 I
+ + + + +

Unit Prices I Pharmacy Instit. I Pharmacy Instit. I Pharmacy Instit. I
+ + + +

I (a) (b) I (a) (b) I (a) (b) I
4——————— + + + +

Total Costs:(US$) I I I I
+ + ———I + +

‘OHS packets I 7257645 4354587 I 2101748 1261049 I 7909583 4745750 I
+ + 4 + +

Ringer’s Lactate I 1140249 684149 I 398810 239286 I 1274392 764635 I
• + + 4 4

ty~oc1isjs kits I 681281 408769 I 238283 142970 I 761429 456857 I
$ $ + $ 4

Tetracycline I 25430781 15258472 I 7364523 4418714 I 27715178 16629107 I
4 — + + + +

I I I I
+ + + + +

I TOTAL: I 34509962 20705977 I 10103364 6C52018 I 31660582 22596349 I
$ ,

IBRIT COST/CASE: I 107 64 I 108 65 I 107 64 I

(a) basedon pharmacyprices fm Peru
(b) based on prices for Instititlois Ii Per., estimated at 60% of pharmacy pnicu
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Table A.4.4b

Cost of Medicines and Supplies in Peru Based on Various Scenarios

• I + + 4

I I Peru (a) I Peru (a) I Peru (a) I
I I Jan.91-Dec.91 I Jan.92-Mar.92 I Jan.91-Jan.92 I

+ 4 4 + 4

‘Para,eters: I I I I
• + 4 + +

Number of Cases I 3225(2 322562 I 93411 93411 I 351537 351537 I
• $ 4 + +

‘Attack Rates I 0.015 0.015 I 0.004 0.004 I 0.016 0.016 I
+ 4 + + +

Bosp. Rates I 0.37 0.37 0.45 0.45 I 0.38 0.38 I
I I I 4 +

hit Prices I Domest~c UNIPAC Domestic UNIPAC I Domestic UNIPAC I
4 $ 9 4 4

(b) (C) I (b) (C) I (b) (C) I
4——— 9 + I +

Total Costs:(0S$) I I
$ + + 4 +

ORS packets I 3193314 1645066 924769 476396 I 3480216 1792839 I
• I I $ +

IRinger’s Lactate I 3453019 3453019 I 1207718 1207718 I 3859244 3859244
+ + + + +

IVenoclisis kits I 161356 161356 I 56435 56435 I 180338 180338 I
+ + 9 4 +

Tetracycline I 5633094 5633094 I 1631292 1631292 I 6139102 6139102 I
4 + + 4 +

IDorycycline I 1889891 1889891 I 547295 547295 I 2059655 2059655 I
4 I + 4 +

1 I I I
4 + I 4 +

I TOTAL: (d) I 12440833 30892535 I 3820214 3371841 I 13658900 11971523 I
4—.— + 4 4 4

I TOTAL: (e) I 8697130 7149332 I 2736217 2287844 I 9579453 7892076 I
+ 4 + +——————— +

10811 COST/CASE:(ffl 39 341 41 36~ 39 341
9 4 + + — +

IUNIT COST/CASE:(g)I 27 221 29 241 27 221

(a) using number of cases,littack rates, hosp. rates from Peru end unit prices from
Ecuador

(b) based on domestic pricei; in Ecuador
(c) based on UIPAC prices quoted for Ecuador
(6) using tetracycline -

(e) using dosycycline
(f) using tetracycline
(e) using dozycycline 56
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Table £4.5

COSTS OF MEDICAL EQUIPMENT AND SUPPLIES FOR TREATMENT OF CBOLERA CASES
FROMJANUARY 1991 TER000N DECEMBER1991
PRICES FROM PBARMACIES II PERU
+
~ESTIM.ATI0NOF ORS NEEDEDAND COSTS (a)

I Attack rate 0.015 No. packets ORS/patient
I lospitalised patIents 10
I Outpatients 30
I Community distribution 10
4 4 4 + + + 4 + 4 + +

I A I B IC ID IL I PIG III IJI R
$ 4 • 4 + 4 + + + + +

I I I No. of I Packets ICononity I total I Reserve I Losses I TOTAL I TOTAL I
I IPOPDLATION(b)I cases Ibosp..ootl distrib. I packets linventory I I PACKETS I COST(c) I
I I IBiO.015 I CulO I CuD I D.E I FuO.2 I FuO.3 I FsG.B I IzO.75
+ I + + 4 + .4 + + I

ITOTAL I 21677100 1322562 I 3225620 13225620 16451240 I 1290248 119353721 9676860 172576451
• 4 I I + + + + + 4 $

+ +

IESTIMATION OF RINGER-LACTATE/1.000 ml SOLUTION NEEDED I

Attack rate 0.01488 I
IBospitalization rate 0.370543 I
ILiters (1) Ringer-lactate 61 I
$ 4 9 + + + $ + + 4

IA I B IC ID I LIP IC 1111 I
• 4 4 4 $ I 4 4 4 I

IPOPULAIION(b)lNo. of I Iosp. Liters of IReserve I Losses I TOTAL I TOTAL(c) I
I I I cases I cases I solution Iinventoryl I LITERS I COST I

I BzD.01488 CzO.3705 I Du6 I EiO.2 I EzO.3 I E+F+G I !il.06 I
4 4 + I I + $ + + +

ITOTAL I 11677100 I 312562 I 119523 I 711138 I 143428 I 215141 130757071 1140249 I
4 I + + + + + + 4 +

4 n +

IESTIMATION OF YENOCLISIS KITS OSING NEEDLE 018 ElUDED I
I I
IAttack rate 0.01488 I
hospitalized patients (1) 0.370543 I
INo. of Sets 2 per patient (or 2 for 61) I

+ 4 + + + + 4ne. 4 nn4 +

IA I B ICID III FIG 11111
+ ..e.f + +

I IPOPULATION(b)lNo. of I loip. I No. of IReserve I Losses I TOTAL I TOTIL(c) I
I I I cases I cases I Kits Ilnventoryl I KITS I COST I

I I IBzO.0148ICi0.37054I Dz I EuO.2 I BuO.3 I E.FsG I luI.9 I
4 4 4 4 + .n$e. $ + 4... +

ITOTAL I 21677100 13225621 319523 I 239046 I 41809 I 71714 I 358569 I 681281 I
+ + I 4 + —+ + 4 + +
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COSTS OF MEDICAL EQUIPMENT AND SUPPLIES FOR TREATMENT OF CBOLERA CASES
FROM JANDART 1991 TBRDDGB DECEMBER 1991
PRICES FROMPRARMACIES IN PERU (continued)
$ 4

IESTIMATION OF TETRACYCLINE NEEDED (6) I
I I
IAttack rate 0.01488
IPatients (hasp. and out) 12 tab.i 500 mg I
(Contacts (5) 60 tab.z 500 ig I
I I + + + + + 4 $ $ +

IA I B (CI DIE (FIG I III I 21
I I 4 + + $ + + + + I

I IPOPDLAT1O1~(b)~No. of I No. of I No. of I No. of I Reserve I Losses I TOTAL ITOTAL(c) I
I I I cases Icontacts I pat+cont h?ab.SO0mglinventory I Itetra 500m1 COST I
I I IBuO.0148I Cu5 I C+D I Kill I FiO.l I FuO.3 I PIG+B IIzO.73 I

+ I I I + + + + I $ 4
ITOTAL I 21677100 I 322562 116128101 1935372 23224463 I 4644893 169673391348366951254307871

+

ITABLE OF CONSOLIDATED DATA (based on use of Tetracycline) pharmacyprices
+ + + I + + + + 4 4 4

I A I B IC ID I U IF IC (NI! I 31K
$ • 4 I + + + + + I

I RATE I I 10SF. I TOTAL I COSTS I LITERS I COST I TOTAL I COST I TOTAL I COST I TOTAL
I I IPACKETS I (c) I RINGER I (c) I KITS I (C) ITETR.A-500m1 (C) I COST
$ 4 + 4 I + + I + +
(0.014880311I 0.370542717 I9676860 172576451 1075707 111402491 358569 I 681281 134836695125430787134509962
+ + + 4 + I I + + $

(a) Estimates for the number of OHS packets needed is determined by the attack rate only, not on the percentage of
hospitalized or ambulatory patients, even though both groupsreceive 10 packetseach.
(b) for population data, see Table ()
(c) local price in U S.$
(f) The estimatednumber of tablets of tetracycline or dozycycline needed Is determined only by the attack rate and the
nuiber of contactsestimatedto be treateeby cbeiophrophylazis.

file: perilano

58



Notes on Table A.4.5

!‘Iethodological Notes on Estimating Costs of Medicines
and Supplies in Peru using PA}I0 Computer Program

Cost estimates for medicines and supplies in Peru were
calculated using a computer model developed by PAHO for the
National Commission for the Prevention and Control of Cholera,
Buenos Aires, Argentina, in December 1991. This model uses
Quatro Pro to generate columns and tables which estimate ~he
amount of medicine and supplies needed according to the size of
the population, the attack rate, and hospitalization rate. Costs
are calculated according to unit prices for medicines and
supplies.

The computer model assumes a standard treatment plan for
ambulatory and hospitalized patients and their contacts, and the
use of either Tetracycline or Doxycycline. It uses a fixed rate
of 20% for reserve inventory and 30% to cover losses. Variables
which can be adjusted are the population, attack rate,
hospitalization rate, and costs per unit doses for each medicine
or supply.

Assumptions are made for each type of medicine or supply.
The total number of ORS packets includes 10 packets for
hospitalized patients, outpatients, and for community
distribution per cholera case. Six liters of Ringer’s Lactate
solution are estimated per case. Two venoclysis kits are needed
per patient, or two for every 6 liters of Ringer’s Lactate
solution. The dosage of Tetracycline is a total of 12 tablets of
500 mg. each, and treatment of 5 contacts per patient is assumed.
The dosage of Doxycycline is a total of 3 tablets of 100 mg.
each, and treatment of 5 contacts per patient Is also assumed.

The program calculates costs based on unit prices. In the
case of Ecuador (which is the basis of the computer model),
comparisons can be made between using ORS produced locally, or
Imported (CIF—UNIPAIC). Number of cases, attack rates, and
hospitalization rates for Peru were used together with prices
given for Ecuador to produce hypothetical estimates of the costs
of medicines and supplies using this data. Estimates of the cost
of medicines and supplies for Peru are based on number of cases,
attack rates, and hospitalization rates for Peru based on price
information from Peru.

Source: Santich, I. (1991).
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ble A.4.6

sts of Cholera Cases(Outpatient and Bospitals) at Different Institutions

4 4 +

I OUTPATIENT I BOSPITALIZATION I
I I I
+ 4 + + + + + +

I I Drugs I Total I Bosp. I I Drugs I I Total I
~nstltotion I Consult I (OHS) I Cost ICost/Day I (Days) (Supplies I Cost I

4—.. I + + + + + I

I I I I I I I I
£stimated Costs by Levels: I I I I I I I I

+—,.————.——+ I + 4 4 4 +

I I I I I I I I
$ I I + $ 4 +

Levell: I I I I I I I
+ + + 4 + + + I

Iosp. Alienara I 10.00 I 8.16 I 18.16 I 54.00 I 41 84.00 I 300 I
4 + + + 4 $ + 4

Iosp. Rebagliati I 10.00 I 8.16 I 18.16 I 54.00 I 41 84.00 I 300 I
4— 4 I + I I 4 I

MOB lospitals I I I I 71 3 I I I
4.. + + + I + $ +

I I I I I I I
• I~ 4 4 + 4 + + +

Level II: I 4.25 I 8.16 I 12.41 I 20.00 I 41 I I
4 I + 4 I + + + +

I I I I I I I I I
+ + + + + + + + +

‘Level III: I I I I 38.00 I 41 84.00 I 236 I
4 $ 4 + 4 + +

I(Regional Bospitals) I I I I I I I
4.. 4 4 + .4 + 4

I I I I I I I I I
$ ~1 4 4 $ + + + 4

IPolyciluic I 6.00 I 8.16 ( 14.16 I I I I I
+ —————I + + + + + 9 I

I I 3.OG I 8.16 I 11.16 I I I I I
4 —.4 4 + 4— +

(Clinic San Felipe I I I I 88.50 I I I I
4 — — + 4 + ——4 ———4 +————•—————+ +

(Clinic San Vice.nte I I I 20.00 I I I I
9 .— ——————4 + + + + + 4 4

(Clinic Santa Cecelia I I I I 20.00 I I I I
+ —.—— ..$ + 4 4 + 9 + +

IClinic Melgar I I I 70.00 I I I I
+ $ 4 + 4 4 I + +

Source: Personalcoemunication,Petrera(1992)
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4—4— +

150 159 : 198 167
—4—4—4— ——4

450 na (b) na (b) : na (b)
+ —‘—$ —4—4

767 : na (b) : na (b) na (b)
+ — +— + +4

Table A.4.8

Unit Cost per Treatment:

.4

4————

Aubulatory
+

:Hospltallzation

Summary of Available Estimates

+ + 4———— +

Our : Petrera (19: PABO (1991)
Estimates : NOH : IPSS (a) : 80K

4 + + +

11.3 ii 14 is:
$ —4 + +

-Standard IV
+

—IRA Complications

-IRA 6 Memodialisis
$

(a~ I?!! is tLe Socia Security Institute of Peru

~L) infcrraticn oct av~il~t~e

Sc~rces: Table A.4.7: Petrera ~l992),Table 28: PAH3 (191)
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Table 1~4.9

Indirect CostsEstlictes: Days of ProductiveLife Lost and

Average Productivity per Day
$ + + 4

:EstimatIon Parameters: : 1990 : 1991
4—————— —————4 + +
~GDP(current prices) : 6799.0 : 38101.0

(thousandsof new soles) : :
$ + + +

:Exchange late : 187.9 : 772.5
+ + + +

:GPD (In billions of US$) 1 36.2 : 49.3
+ + + +

:Population 22.3 : 22.8
4 + 4 +
:Per Capita ~M (in 05$) 1612.6 2162.0
+ 4 + 4

LAP % of Poplation : 31,8 31.8
4 $ + +

:Iotal EkP 7.1 : 7.3
+ + + 4

!Prcthictivity per LAP (actual) 5.1 6.8
(In thousandsof 05$)

4 4 4 $

LaIly Productivity (in OSfl 17.0 22.7
~ 300 days per a~r~r~)

$ + +
;Productivity LAP per age group 11 14.1
+ + + 4

:Eg~ivalent person-year loss 3169 4222.8
4 4 4 4

:Life Expectancy 1 65: 65.0
4 + 4 I

Average Age of LAP Deaths 1 36.0
+ + + I

Tearly loss per death case, 1991 1 1 29.0
,—————

IProductivity Life tine : : 146896.6
Loss; (Growth 1% p.s.) :

4.—— + + +

let P.V of Losses 1 93899.3 1
I (at r: 3% p.s.) I :
4___————____ £______ 4

ITotal Present Value of I : 167.1
Losses due to 1991 deaths
(millions of U.S.$) : :

4 + + +
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I —4—f —f—f—4—f—f—f

(1S to 54) Estimated 1
(E.A.P) a, Average lo.lstiiated

+ 4

(t) I : Days of :Total Days
tal 1 61.2 IDisabhlity 1 Disabllty
ses : (per case) 1 1991

1 Total
Total I Losses

Person-Yesr~DiIlyLoss:
Equivalent I of 05$

Losses hI 1 $14.00)

4 + I + + + + 9————— +
. S

+ + 4 + + +

‘.988 : 122393 1 11 122,393 1 408 1 1.7
• + + + 4 + +

1 1 Dl 0.0 1
9 + + + + +

574 1 75,035 1 1 344,082 1 1,147 4.8 1
I •—+ + + + +

349 : 66.921 : 4: 267,685 : 891 : 3.7
+ + + —————4 + +

.225 8,094 : 11 56,656 1 189 1 0.5
+ + + + + +

.126 : 1,974 : 101 19,741 1 66: 0.3

0.0
I 4 + + + +

1,909 1 1,780 1 178 1 315,955 1 1,053 1 4.4
+ + + + + +

Age 1
1 GroupsI
4 4—-

1 coapo-:”
:sltion: t

ISeverity of Cases (%) 1 C

Severity Composition::100.O

:Total Cases 1991 1 132
+ + 9.,
S S S

.563 1 197408 1 1 753,430 1 3,608 1 11.0 I
‘————.9 —i———————————+.——+.——— + +

S I S S S S
S S I I S I S I I

I S I S
I I S I

+ + 4--

Aab~latory • :61.0:19
+ I 9——

+ + 9——

Kosp~talizat~ns :38.0 lii
+ + +——

Standard IV :33.9 :i~

API Ccm;!ications 1 4.1 M
+ 9—.

AR! S Keicdialisis 1 1.0

• +

Deaths 1 0.9
4 I 4—’

a! L.A.? : Economic Active Popul tion
A total of 25 workIng days pir month has beenused fcr the estimations.

Sources: lIT (1993), DIOP (199
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Camp Dresser & McKee International Inc.
Associates in Rural Development, Inc.

International Science and Technology Institute
Research Triangle Institute

University Research Corporation
Training Resources Group

University of North Carolina at Chapel Hill

WASH Operations Center
1611 N. Kent St., Room1001

Arlington, VA 22209-2111
Phone: (703) 243-8200

Fax~(703) 243-9004

Telex: WUI 64552
Cable Address: WASHAID

IHE]WASH-PROJECT

With the launching of the United Nations International Drinking Water Supply and Sanitation Decade in 1979, the United States Agency
for International Development (A.l D ) decided to augment and streamline its technical assistance capability in water and sanitation and,

in 1980, funded the Water and Sanitation for Health Project (WASH). The funding mechanism was a multi-year, multi-million dollar
contract, secured through competitive bidding. The first WASHcontract was awarded to a consortium of organizations headed by Camp
Dresser & McKee International Inc. (CDM), an international consulting firm specializing in environmental engineering services Through

two other bid proceedings since then, CDMhas continued as the prime contractor.

Working under the close direction of A.l D’s Bureau for Science and Technology, Office of Health, the WASHProject provides technical
assistance to A I.D. missions or bureaus, other U.S. agencies (such as the Peace Corps), host governments, and non-governmental

organizations to provide a wide range of technical assistance that includes the design, implementation, and evaluation of water and sani-
tation projects, to troubleshoot on-going projects, and to assist in disaster relief operations. WASH technical assistance is multi-discipli-

nary, drawing on experts in public health, training, financing, epidemiology, anthropology, management, engineering, community
organization, environmental protection, and other subspecialties.

The WASHInformation Center serves as a clearinghouse in water and sanitation, providing networking on guinea worm disease,
rainwater harvestihg, and pen-urban issues as well as technical information backstopping for most WASHassignments.

The WASHProject issues about thirty or forty reports a year. WASHField Reports relate to specific assignments in specific countries;
they articulate the findings of the consultancy. The more widely applicable Technical Reports consist of ~uidelinesor “how-to” manuals
on topics such as pump selection, detailed training workshop designs, and state-of-the-art information on finance, community organiza-
tion, and many other topics of vital interest to the water and sanitation sector. In addition, WASH occasionally publishes special reports

to synthesize the lessons it has learned from its wide field experience

For more information about the WASHProject or to request a WASHreport: contact the WASHOperations Center at the above address.


