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Introduction

Cost-effectiveness, cost-benefit and cost-utility analysis are all
based on the philosophy that an expenditure of public funds can be justified
only by the social benefits that it ultimately confers on the population.
The philosophy is, of course, unimpeachable, but its application is problem-
atic in a Health Sector Assessment. In the first place, the assessment
surveys a range of programs with widely disparate sets of effects while
mathematical trchniques can set priorities only among programs with
identical or very similar sets of outcomes.1(There is no way, for
instance, to unambiguously compare program A which prevents many work-
force disability days but which has no effect on mortality and program
B which saves many infant lives but has no effect on disability). Second,
good analysis demands good cost figures which are only passible when
- program planning is more advanced than it usually is at the assessment
stage. Then there are the problems that plague any attempt to subiit
health plans to the discipline of economic rationality. medical knowledge
is often incapable of permitting an accurate estimate of the impact of
the proposed program. This fis barticular]y true when training and administ-ative
improvements are envisioned. Data are often poor, and time and staff
constraints often limit the ability to make the best use even of the poor
data presently avail:tle. Still, the philosophy prevails, and something must

be done.

1Jesse Burkhead and Jerry Miner, Public Expenditure. Chicago: Aldine,1971,
p.213.
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Accordingly, the present analysis was undertaken under the assumptior.
that it would be feasible to accomplish the following tasks:

(1) Develop a program structure which will permit the identification

of more limited choice sets within which cost-effectiveness anal .is
might be feasible.

(2) Develop a simple mathematical model which will permit cost-efie:
tiveness calculations and perform preiiminary cost-efrectivenes:
calculations where Bossib]e.

(3) ldentify a wide rang= of alternatives within each projram catégc

/(4) Indicate some major considerations that would determine a ration .
choice within each of the program categories.

(5) Discuss the major policy implications that seem to ererge from t: :
accomplishment of the first four objectives.

The major organizational vehicle for accomplishing these tasks will B
programn structure or a set of categories in which model programs created
either from consultant reports, or from an examination of current literatu
are analyzed to the extent possible at the present time. For some, cGSt
estimates are possible; for others effectiveness estimates are nossible.

For still others, only qualitative discussions are possible at the p;gsent

time. The objective is to lay out the major considerations determining

choice in a manner that will facilitate program development at a later st .--
or further analysis if it is considered necessary. It is doubtful that pr .cams

in the precise form indicated would be desirable. The programs are the to. ..

of analysis in the following pages.



Part one discusses the health sector goals of the El Salvador Grvernmer
and of the United States Agency for Internationa] Development, identifies th
major health seZ;or problems, ¢:eates a program structure, anc suzgests
measurable i-1icators of progress in solving problems. In part two, alter-
native interventiors within each program category are listed and enalyzed.

In part three,'financial constraints are é;amined, and finally policy
conclusions are discussed. In Appendix A a number of illustrative calculati ns
are performed. The bases for many of the effectiveness estimates are also
explained. Since no systematic analysis can possibly do justice to all the
consultant suggestions, they are summarized in Appendix 8. This appendix ma
well be the most important part of tne analysis as the imaginative identifi-
cation of alternatives is the most vital part of good program development.

It is meant to fulfill objective three listed above.

I.1 Health Sector Goals of the Covernment of E1 Salvador and of the U.S.
Agency for International Development

In part IV of the constitution, the Government of E1 Salvador assumes
responsibility for the health of the people and commits itself to give free
assistance to indigents who are sick and to inhabitants in general where
necessary to prevent the spread of a commuricable disease.?

Health, it is assumed, must be viewed positively as (1) a subjective serse
of well-being and (2) an ability to fulfull expected social roles, that is

an ability to contribute toc the well-baing of one's family, ccmmunity and

nation. This seems to 1ave been the philosophy underlying the specific

2 Howard 1. Bluestein, Elinor C. Betters, John Cobb, Jr., Jonathan A. Leonarc,
Charles M. Townsend, Area Handbook for £i Salvador. DA-PAM 550-159.
Washington, D.C.: Government Printing Office, 1971, p. 91.




objectives proposed by the Ministry of Health in its most recent Five Year

Plan.

---to raise the level of health and as a consequernce to contribute
to an improved way of life for the population in accordance with
the national development plan...

Specifically...

1. To reduce mortality among the more vulnerable graups,
particularly in rural areas and in the pcverty areas of
the cities.

2. To reduce the incidence of those dis2ases susceptible
to control by vaccination, by environmental sanitation or
by health education.

3. To control the rate nf population growth in a way that
is in harmony with the social and economic development
of the country.

4. To reduce the risk of incapacity, especially among the
more vulnerable groups: infants, preschoclers, students,
and the economically active.

5. To attend to the health of the whole population with
emphasis on those currently deprived of services.

6. Rehabilitation of those currently incapacitated so that
they might be re-incorporated into saciety.3

These general goals are most consonant with the mission which the U.S.
Congress entrusted to AID in the Foreign Assistance Act of 1973.

United States bilateral development assistance should give
the highest priority to undertakings submitted ty host
governments which directly imnrcve the lives cf the poorest
of their peonle and their capacity to participate in the
development of their countries.

Section 104 - In order to increase the opportunities and
motivation for family planning, to reduce the rate of papu-
lation growth, to prevent and combat disease and to help
provide health services for the great majority, the President
is authorized to furnish assistance on such terms and condi-
tions as he may determine for population planning and health.”

3 E1 salvador, Five Year Health Plan. \,W'\WC3

% public Law 93-189, 93rd Congress, S 1433, December 17, 1973, pp. 1-2.



1.2 Healin Problems

A health oroblem is anything which prevents an individual from fuifi!liug
kis or her social responsibiiities and frem Taking his or her unijue
contribution to family and society 15 a4 worker, chiid, zarant or I Twunity
member. I* can taxe the form of pra-ature deatnh, 012
weakness or merntal retardaticn “u2 to malnutritinsn., The tarm ne3lcn oroblen
is usually extended to include enviranmental factors that threatsn the
individual'c well-being and also to rater %2 tnose linitalions ~nizh hinder
a socfety's abili%y *o protact and care for its own pesple.  Fijure one
presents a simple framework for izenzifying nezitn orobtienms, .eing
a meaningful program structure and for identifying alternative activities
within the categaries of that program structure.

A full examination of hrealth proplems demands a careful look at the whole
system, including the environment, the morbid states that threaten individu:l
health, the individual's ability to perceive such a state as a threat to hi.
well-being, and the ability of the health system to bring the knowledge of
modern science to bear on the individual's problem. Hopefully, then, all ai ng
the system, areas of intervention can be identified as well as alternative
courses of action that will improve the system's efficiency.

The identification of problems must start at the level of the campesinc.
Wwhat are his problems as he sees them? The positive definition of health wh.ch
guides health policy both for the Government of El Salvador and for the U.S.

Agency for International Development seems also to be the definition that

informs the judgment of the rural campesinos when asked to comment on their



awn healsh 3and on that of their mates and shildren.® Table 1.) contains a

summary of these judgments from a sarole survey of such ¢ mpesinos.

Table I.1. PERCEPTIONS OF FAMILY
HEALTH STATUS

Respondents' Ascessmernt

: of his/her of his/har 37 their }
SEX own health matas health children's nealth |
good vair  poor qce.l fair  poor qood rair poor |
MEN 5% 75% - 107 557% 35% 35% 102 30
WOME 15 60 25 5 85 10 20 65 15
TOTAL 20 67.5 12.5 7.5 72.5 22.5 27.5 37.5 52.%

Source: Polly Fortier Harrison, The Social and Cultural Context
of Health Delivery in E1 Salvador: Implications for
Programming. San Salvador: USAID, March-May, 1976, p. 29.

Very few campasinos, it will be noted, perceive their health as "good".
Yalf of the children are considered to be in poor health. Unfortunately,
data on ~estricted activity days, disability and incapacity are absent.

The only other available information on health status is in the form of the
customary epidemiological categories.

The major problems by gpidemiological cateogry are well known - diarrhea,
dental disease, intestinal parasites, influenza, accidents, bronchitis,
pneumonia, malaria, and tuberculosis. Childhood infectious diseases were a
problem in the early 70's, but they have been rather effectively contained by a
vaccination program. The infant/geath rate, a key traditional health status
indicator, is probably about 120 in rural areas. All these problems have becen

discussed at length in the epidemiological sections of the assessment.

Polly F. Harrison, The Social and Cultural Context of Health Delivery in
Rural E1 Salvador: Implications for Programming. San Salvador: USAID,
March-May, 1976, pp. 27-29.










New Guinea much further than one would have predicted using malaria death

rates alone.9

A11 this is relevant to the series of events schematized in figure on
The hexagon figures indicate areas of intervention. The first series of
health problems appear as morbid states. But nutrition programs, vector
control or environmental health programs could prevent them. There are
obvious problems that might best be approached by nutrition interventions.
They are not analyzed here because nutrition is covered in a separate
assessment.

Once attacked by disease organisms, a person may or may not perceive
his health as threatened. If he does, the first line of defense is the se:
treatment system. There are serinus problems with this system in E1 Saiva - -,
at least as described by the anthropologists who worked on the assessment.
The apprépriate intervention is health education. When self-treatment fail
the family may seek outside help. Again, there seem to be problems in the
link between the publicly supported health system and the sick people it is
supposed to serve. Tab17/1.2. is taken from the PAHU study on infant
mortality. Only about 33 percen@ of the pre-schoolers who died in rural
E1 Salvador had the benefit of hospital care. The Latin American average.
was 84.5%. OQOther evidence tends to bear out the suspicion that the
treatment and rehabilitation system does not reach enough people, particula. y
in rural areas.

An average of three dispensary visits per person per year is a general’

accepted indicator of adequate health service. !0 In E1 Salvador, Social Se. rity

J peter Newman, Malaria Eradication and Population Growth. Ann Arbor:
University of Michigan Press, 1967.

10 4. p. Habicht, G. Guzman, J. M. anc Reyna Barrios, "Outpatient Medical Ca
Prcvided by Paramedical Staff: Needs, Practicability and Quality Control.
Guatamala City: INCAP. Undated (Mimeo), p. 4.
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recipients average between four and five visits. Recipients and their
families as a group average just over three visits. Urban residents avera:
0.5 visits per capita and rural residents 0.2. Interventions irclude outrs
activities and improved supply, training and staffing. Outreach attempts t
deal with limited access, while the other activities deal with tue hypothe<
that the government health system's effectiveness may be Timitaec¢ by shortac
of supplies and/or aporopriately trained staff.
Table 1.2.
Percentage of Deceased Children Under Five Years of Age Hospicalized

for Underlying Cauce of Death in Two Age Groups (A1l Figures
are Percentages)

28 4. . -

Total In Hospital Other 4y .
Area Hospitalized Birth to Ceath Hospitalization Hospit lize
Total 85.4 66.9 18.3 S¢
North America : 98.0 94.6 3.4 52
Latin America 84 .5 65.0 19.6 57
San Salvador 79.4 64.3 15.1 4:
Rural Municipios 32.6 21.6 11.1 13

of E1 Salvador

Source: Puffer and Serrano, p. 308.°

The individual may turn to the private sector. Little is known about
this. There is a conventional wisdom, belied by the fact that most doctors
work only part time for the government, that 90% of the health care is give

in the public sector. It is known that rural pharmacists diagnose. There

or may not be a problem depending on the quality of the diagnosis. Problem:

do exist with rural midwives, however. Interventions include training and

regulation.
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1.5. Development of a Proaram Structure

A program structure is a set of categories which will facilitate comparison
of programs aimed at the same objeciive. Exhibit one contains the structurc

developed for the present analysis.

Exhibit One: A Suggested Program Structure

isease Prevention and Control of the Environment
Rural Sanitation

Urban Sanitation

Control of hazards created by productive activity
Communicable Disease and vector control

l‘

s
1
2
3
4
reatment and Rehabilitaction
1 Self-treatment
2 Outpatient care
3 Inpatient care
raining and Research
1
2

Training
Research and Development

WwH RN MNI -0

1.4, Development of Indicators

Appendix A explains how a mortality indicator was developed so that, where
feasible, program impact in terms of lives saved might be estimated., QCevelopment
of a morbidity indicator presented serious problems given the time and staff
constraints on the analysis. The best indicators are couched in terms of
social cost--hospital days, workdays lost, degrees of pain and inconvenience,
and so forth. Morbidity data in E1 Salvador are limited to statistics on
outpatient visits by cause and official morbidity statistics. The ten major

causes of morbidity on each criterion are reproduced in Tables [.3 and I[.4.



12

Table I1.3. Ten Major Reasons for Outpatient
Consultation in E1 Salvador*

' Visits
Rank Cause Number Percent of
total
1 Diseases of Teeth and Gums 215,238 12.1
2 Enteritis and Other
Diarrheal Disease 151,917 8.5
3 Acute Respiratory
Infections 120,423 6.8
4 Bronchitis, Emphysema ' _
and Asthma 79,518 4.5
5 Influenza - 54,531 3.1
6 Anemias 43,197 2.4
"7 Infections of the
Skin and Tissue 36,963 2.1
8 Lacerations and Wounds 34,611 1.9
9 Tuberculosis of the
Respiratory System 25,650 1.4
10 Epilepsy 21,384 1.2

Source: Departmento de Estadisticas de Salud, Planificacion
de Los Servicios de Salud, Ministerio de Salud
Publica y Asistencia Social, Anuario: Salud Publica
en Cifras 1975. San Salvador: HMinistry of Healtn,
1976, p. lb.

* Figures do not add because the category “other" has been --.
omitted.



13

Table 1.4, Ten Primary Infectious and
Parasitic Jdiseases 1371-75

1971 Cases

Rank Disease dumnber X Qar
1 Diarrneal Jisease 124,134 0.3 ]
2 Intestinal Helminths 72,122 17.7 2,
3 Influenza 67,043 16.43 I,
4 Malaria 46,338 11.5 |
5 Amebiasis and Oysentery 33,605 8.2 kN
6 Pnaymonia and Bronchitis 12,331 3.1 k1
7 Sypnilis 9,29 2.3 20
8 Acute Gonococcal Infection 3,365 2.1 20
9 Measles 6,741 1.6 1
10 Tuberculosis cf the
Respiratcry Tract 4,418 1.1 12
1975 Cases
Rank Disease Nlumber : Rate
1 Diarrheal Disease 125,799 27.6 2,50,
2 Intestinal Helminths 112,453 4.7 2,57}
3 Influenza £8,305 18.5 2,19
4 ) Malaria 33,100 13.2 1,974
5 Amebiasis and DJysentery 13,428 2.9 AN
6 Syphilis 71,527 1.7 17
7 Acute Gonacoccal Infectior 4,248 3.3 120
8 Infectious Hepatitis 3,104 0.7 7
9 Pulmanary Tuberculosis 2,875 0.6 [
10 Syphilitic Cancre 2,475 2.5 £

Source: Departmento de £stadisticas de Salud, Planificacion

Lnas Sarvicing 4a Salyd, Mirigearig da C3ly4 Cunlrca
Asistencia Soctal, Anuario-  Salud Puplica =1 Ji<ras

1975. San Salvador: “Hnistry of meaitn, i3/o, . 1

* Rate per 100,000 nopulation

** Figures do not add because the category "other' nas been omit-

‘e



14

It is impossible to develop an estimate of actual morbidity from these
statistics because such a small part of morbidity is actually reported. Ffor
instance, in 1972, it was estimated that only five per cent of actual measles
cases were officially reported.]1

Morbidity should rot be ignored. [t is proposed here to develop two
separate morbidity indexes. These, in combination with the estimates of lives
saved developed in Appendix A, will be used where feasible to assist in dev:loping
priorities based on expected program impact. The two indicators will be ba:ed
on the assumption that priorities in morbidity reduction are determined to
some extent by the importance of any particular disease as a cause of outpatient
visits and/or as a reported disease. These indexes alone would not account
for the fact that some diseases are more serious than others. But it is hoped
that the estimate of lives saved will make up this deficiency to some extent
because the more serious diseases will also cause more fatalities. The
morbidity indexes will be called proportionate reduction indexes. Thus, for
instance, an intervention that would reduce diarrheal disease by 50% would have

two proportionate reduction scores.

An Outpatient Visit Score .5 X 8.5 =4.25

(See Table 1.3)

A Reported Disease Score .5 X 30.5 = 15.25

(See Table I.4)
It must be emphasized that these indexes are not forecasts of reductions
in outpatient visits or reported diseases but indexes of disease importance.
These, together with the model population death rates developed in Appendix A,

and attention to the age groups singled out by the Government of E1 Salvador

11 y.s. Department of Health, Education and Welfare; Public Health Service,
Proposal: Mass Immunization Programs for Central America. Atlanta,
Georgia, 1972, p. 4.



http:reported.11

15

would permit cost-effectiveness calculations if it were possible to predict
the outcomes of the different prcgrams.

These are impact indicators. Other indicators which might be used woula
include latrines built, population served by household connections and so forth.
Such indicators are less desirable than impact indicators which link the
proposed intervention to its effect on thne health problems that have been
identified as critical. They are, however, useful for management control.

Consideration of Alternatives

The technique here involves the development of illustrative programs.
It is hoped that in the analysis of these programs the major policy issues
will be explored and clarified. The programs as developed are not, obviously,.
suggested for implementation in their present form.

II.1. Disease Prevention and Control of the Environment

IT.1.1. Rural Sanitation

" ALTERNATIVE ONE: THE STATUS QUO
A. Descriptior

Of 2,200 communities with a population less than 2,000, 6CO have water
supply systems. Another 200 aresaid to have access to water supply systems.
Future plans include a $9.1 million BID/CIDA/GOES program to build 165
community water systems serving 142,000 people, mostly with household connections.
Another six million will be spent to build wells and public standpipe systems
for 500 rural communities. The government plans to spend about $400,000 per
year between 1977 and 1986 in a rural latrinization program. This would
provide between 300,000 and 350,000 rural latrines. A similar prcjram,
initiated in 1973, succeeded in placing only 17,991 out of a planned 60,000

latrines. The latrines will be sold to rural households for about 34 each.
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The shortfall seems due tc managerial problems. There are no indications of
plans for straightening out the organizational tangles that have hindered pravious
efforts.
B. Expected Effects
(1) Effects on Morbidity and Mortality
It is necessary to distinguish the potential effects of clean water from
the expected effects. Potentially, with adequate sanitation measures, provision
of water can contribute to the reduction of diseases that are carried by
water such as amebioasis, diseases that are filth borne or that can be washed
off such as diarrheal diseases, dysentery and many skin diseases. Reduction
of morbidity due to “"water washed" diseases, however, depends crucially on
human be.".avior'.]2 Thus, the potential effects are highly uncertain when there
is no accompanying health education component and more uncertain when house-
hold connections are not provided.
The indexes calculated in Appendix A are:
Clinic Index.........cvvvnn 5.8.
Reported Disease Index....31.9.
Death Reduction Range..... 0 to 232.
Uncertainty is High
The death reduction range of 0 to 232 indicates that an optimist would
put 1ife saving at 232 per 100,000 population. A pessimistic estimate would

place it at 0. High uncertainty means the pessimist is probably right.

12 Robert J. Saunders and Jeremy J. Warford, Village Water Supply: Economics
and Policy in the Developing World. Baltimore: Published for the World
Bank by the Johns Hopkins University Press, 1976. pp. 31-55.
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(2) Effects on the Distribution of Income

The effect of pollution on income distribution is generally considered
to be regressive. This is true also of polluted water.13 Poor people cannot
escape to a cleaner environment, cannot hire a maid to boil water, do not even
have access to the educational sources that will tell them why the water
should be boiled.

Apart from effects on the morbidity and mortality, real incomes would
rise so lang as less was charged than people were willing to pay for the water.
ALTERNATIVE TWO: AN INTEGRATED RURAL SANITATION PROGRAM
A. Description

The program would include a supplement so that household connections could
go to all families. It would change the latrine design from open pit to water
seal. Water seal latrines are no more expensive than open pit latrines, but
they effectively prevent flies from moving between feces and food.

It also includes a mass health education component. Radio and/or
television could be used to educéte the public in sanitary practices and in the
nature, prevention and treatment of diarrhetic and other water connected
diseases.

Exhibits two, three and four contain cost estimates for the present
program.' In each case the planned government expenditure is included with

the present necessary increase in expenditures.

13 £. J. Mishan, The Costs of Economic Growth. MNew York: Praeger, 1967, p. 73.
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LAHIBLT TwWo

Propram Elements for the Fxcereta Disposal Component
of an Integrated Rural Sanitation Program

(Thousands of U.S. Dollars)

ALTERNATLVE ONFE ALTERNATIVE TWO

Year Total Cost Less International Peace Corps Hotor Subsidization

o Community Contribution Organizations Coordinators Scooters of Latrines Total

1977 400 1,600 20 1,220 140 3,380

1978 400 1,600 20 140 2,160

1979 400 1,600 20 140 2,160

1980 400 1,600 20 140 2,160

1981 400 1,600 _20 140 2,160
8,000 100 1,220 700 12,020

1982 400 - - -

1983 400

1983 400

1985 400

1986 400
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Exhiibit Three.

Program Elements of the Rural Water Supply

Component of an Integrated Rural Sanitation
(Figures in Thousands of U.S. Dollars)

Program

1978

1979

1980

YEAR

1981

1982

Total

Alternative One:

KHousehold Connect-~

ion type system
for 165 rural
communities
142,000 people

Public stand-
pipe systems for
rural communities
about 400,000
pecple

Total
Alternative One:

Alternative Two:
AID Supplement
so that hquse—
hold connections
can be supplied
to all families

Total

3,450

1,200

3,900

1,200

3,463

1,200

1,659

1,200

1,200

1,200

13,672

6,000

4,650

5,100

4,663

2,859

19,672

2,000

6,650

2,000

7,100

2,000

6,663

2,000

4,859

2,000

4,400

10,000

29,672
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best courc> is simply to keep ine auantitative estimates of alternative on
change uncertainty to mocerate.

‘31 npta, 3ne might suggest an examination of i crange in
tg the Fastar- ,ce ra*“ar than the Wdestern. Thic suggestizsn ic Tacad on

anthropoiagist’'s rasor?t.

Latrine srijects have encsuntered resistance in cartain parts of ruri
£1 Salyad r nactaysa of casts of constructicn. cdors, expense of
~ai~tenanca ‘aspecially disinfeccant), insects, and senzral displelsu
Wi%7 2 scated ratner than a sguitting, pesture during 1efeca:icn.73

The wiater -eal latrine, by keeping flizs 2way from tne fecal watter, woula
redyce <re oraonapitity that an indisidual would B stricken 57 2 {ilth bor

dicease ind ra-uce sore 3¢ tna incanveniences noted 5y the anthropologist.

(2) fxpected I=cact on the Distribution of Income

Although <ne praoject should benefit the lower income classes, there i.
always the danjar that free water will actually benefit the richer farmers
This can be prevented by a well worked-out set of tariffs for househoid
connectisns. One stratzgy would involve a temporary rise in water tariffs
help cover expznsion costs fo]loﬁed by a subsequent reduction as connectioi
were extended to lower income houses, with pub]ip standpipes available in

the interim period. So long as water rates fall short of the ability and

willingness to pay, the government is subsidizing the water user, whether 1. :

rich or poor.

15 Gerald F. Murray, Traditional and Modern Strategies of Health Care Deli:

Among Peasants in El Salvador. ET Salvador: USAID, 1977, p. 93

16 Saunders and Warford, p. 16.

is

VA
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on morbidity and morcality. Availavle evidence tends to confirm this suspic:.in.
Table I1.1.2 compares the rate of diarrheal disease and amoebiasis in El

Salvador to the average for all cf Latin America.

Table II.1.2 Amoebiasis and Diarrheal Disease as Cause of Death in Childre!
Under Five in Latin America and El1 Salvador

Area Amoebiasis Diarrhea
Number Rate * Number Rate

Latin America 303 14.4 10,052 478.9

San Salvador 65 62.6 1,240 1,193.9

Rural Municipios
of E1 Salvador 22 102.7 . 559 2,608.5

SOURCE: Puffer and Serrano, p. 138.

* Rates per 100,000 population.

San'Salvadof had the highest diarrheal "five and under" death rate of any
city in the PAHO samp]e.j8

This certainly does not disprove the suspicion that present water
policies are not having as great an effect as possible on diarrheal disease.

(2) Effect on the Distribution of Income

For reasons noted above, pollution of all kinds has a regressive impact.
Poor people are usually deprived of the knowledge and resources to escape
from it.. The effect on the AID target group referred to as "the poor majority"
could probably be easily demonstrated with time and data.
ALTERNATIVE TWO: AN INTEGRATED URBAN WATER SUPPLY PROGRAM
A. Description

T.e Program has five components:

(1) Raise the water rates from four cents to ten cents per cubic meter.

18 pyffer and Serrano, p. 128.
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(2) Fund, at an estimated cost of $100,000 a mapping and leak detection survey.
(3) Train 37 engineers - 12 sanitary, 11 hydraulic, 8 electrical and 6.

mechanical.
(4) USAID and GOES should look into the possibility of development of a

chlorine plant for E1 Salvador.
B. Expected Effects

(1) Impact on Morbidity and Mortality

The impact would be delayed, of course, and the first components
would not be expected to have any immediate effect. The second, if cost-
effective, might increase the quantity of water available for the same expend-
iture. Since the juantity demanded now exceeds the quantity available, it would
mean a greater water use, and other things being equal, a reduction in morbidity
and mortality. The addition of chlorine, however, and the enhancement of the
water and sewerage system's administrative and technical capability, should
ultimately pay off in the provision of nealthier water, and a consejuent
reduction in morbidity and mortality due to water carried diseases.

(2) Income Distributional Effects

An increase in water rates would shift the cost of further expansicn into
the upper and middle classes who benefit from the tax-subsudized water they
now receive. On the other hand, the improvement in health should improve
both earning ability and living standards for the poorer elements of the
population.

(3) Other Considerations

Since wages are presently higher in the private than in the public sector,
it may be difficult to retain engineers after they are trained. This would

vitiate the effects of a scholarship program. One solution might involve an

* See Appendix A for a discussion of the mapping and leak detection survey.
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AID suppoprted 1oan fund with repayment demanded at punitive interest rates i7
the recipient left government service before 7 or 2 years. But this might
still not make the project feasible if government engineer salaries remain
too Tow.

A chlorine plant would make it possible to use more chlorine in the city
water supply because the cost of domestically produced chlorine would be
significantly less than that of imported chlorine. It would also provide
employment and have 1inkage$ with laundry powder and othér chemical industrias,

I1.1.3 Control of Industrial Pollution

ALTERNATIVE ONE: THE STATUS QUJ
A. Description

Industrial pollution in this section will refer to the detrimental
effects on air, land, water, humans and other natural resources of industrial
and agricultural activity. Industrial pollution in this sense seems to be
reaching crisis proportions in E1 Salvador. The rivers leaving E1 Salvador
in the dry season are about 100% sewage. They are devoid of oxygen, renderi.g
fresh water fishing impossible, contaminating shell fish, and causing sicknecs
to those who drink surface water even when it is boiled. Agricultural
pesticides are used in uneccriomical quantities that pose a continuing threat
to hea]tﬁ and contribute to the development of pesticide resistant mosquitoes.
By 1990, ground water in E1 Salvador will be insufficiert to meet industrial
and household needs, and the country will have to turn to its pesticide infe:ted,
sewage drenched, metal contaminated surface water.
B. Effects

(1) Effects on Morbidity and Mortality

Each year improper pesticide use kills 20 people and makes 5,000 others

so sick that they are incapacitated for at least one day. Although there arc
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no records of it, the incidence of infectious hepatitis and other diseases must
be increased by infected shellfish. People who drink and bathe in the
polluted water run the risk of contacting skin diseases. Since the soil in
E1 Salvador is quite porous, there is at least a 50% chance that the polluted
surface water will seep through, contaminate the ground water, and vitiate
many potential health effects of the rural water supply program.

(2) Effects on the Distribution of Income

The cost of pollution is falling on the poor, especially if they drink
the po11u§ed water. The anthropologist reports that although the people in
his village did not drink river water; he heard reports that people in other
villages did. He reported one unhygienic practice in his village.

There is one link in the chain of tortilla-making which emerges as
somewhat problematic. After the family's daily ration of corn

has been withdrawn from the granero, the corn will be placed in a huge
pot, and is boiled in water into which lime (cal) has also been

thrown. The resulting whitened corn (now no longer called maiz,

but rather nixtamal) is then poured into a gourde vessel (barco).

The general practice is then to take the nixtamal to the river and

wash 1t. As will be seen, the people of Los Guateles do not

drink river water, knowing well that it is likely contaminated.
Nonetheless, they wash the nixtamal in water which they know to be unsafe
for human consumption . . . The mush is patted by the women into

the shape of tortillas and placed directly on the comal to be roasted

on both sides. But the inner part of the tortilla, of course, receives
no direct heat, and it is not clear that microorganisms introduced

into the nixtamal during the river washing will be killed by the heat.19

20

He also reported that people bathed and washed dishes in the rive

(3) Other Considerations

Arguments that pollution is a necessary cost of industrial expansion are

19 Gerald F. Murray, Traditional and Modern Strategies of Health Care Delivery
Among Peasants of E1 Salvador. San Salvador: USAID, pp. 81-82.

20 1bid., p. 89.
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weak. For in many instances it can be shown that pollution retards industrial
expansion. It can ruin a seafood industry.Z] Econometric studies have
demonstrated that property values fall in polluted areas.22 Pollution imposes
an economic cost and retards the development of some industries.

On the other hand, pallution control, it must be admitted, will raise cost
for some industries.* Obviously, production and employment might fall in
the polluting industries. It is obviously a question of trade-offs and finding
an "optimal" pollution level. At present all evidence suggests that pollution
levels are too high in E1 Salvador.

Finally, implementation of pollution controls is usually quite difficult
politically. Strenuous public education efforts are necessary to gain support
for such measures.

ALTERNATIVE TWO: A PROGRAM OF BALANCED PEST CONTROL
A. Description

The program would involve an integrated strategy of spraying with
insecticides in patterns carefully designed to minimize the probability or
devalopment of immune species. It would also involve the utilization of
techniques such as the introduction of predator species, sterilized males a:.d
so forth. The program would involve considerable extension work on the
part of the government, and some enforcement of industrial hygiene regulatizns--

for instance fines for not taking workers out of the field when spraying,

21 see for instance: James M. Fallows, The Waterlords. MNew York: Bantam
Books, 1971, pp. 8-9.

22 Ronald G. Ridker and John A, Henning, "The Determinants of Residenticl
Property Values With Special Reference to Air Polluticon," Review of
Economics and Statistics (May 1967), Vol. 49, tlo. 2, pp. 246-257. Rcy M.
Bahl, Stephen P. Coelen and Jeremy J. Warford, Laud-Value Increments a<
Measure of the Net Benefits of Urban Water Supply Projects in Uevelopind
Tountries: Theory and Measurement. Syracuse, New York: Syracuse Univzriity
Research Corporation, 1972.

* A scientific pest control program in agriculture might, however, reduce lang run
costs by facilitating the adoption of new methods and reducing pesticii- waste.
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for indiscriminate high concentration spraying over dwellings and so forth.
Exhibit 5 contains preliminary cost estimates for such a program.

(extension agent sa]afies have been estimated at $200 per month).

Exhibit 5: The Cost of an Integrated Pest Control
Program in the Agricultural Sector

Item Cost
Capital Recurring

1. Technical Assistance $ 70,000 $ 6,000
2. Addition of 300

extension agents¥ 360,000
3, 300 motor scooters

for extension agents 300,000
4. Training 20,000 4,000
5. Public relations/*%* '

education 15,000

TOTAL $390,000 $385,000

Present value at 10% interest - 4,240,000
* Assuming an annual salary of 1200 per man per year
*k Asguming a radio-T.V. campaign once every four years

B. Effects

(1) Effects on Morbidity and Mortality

The program should directly reduce the incidence of pesticide intox-
jcation.

Indirectly, it should be of assistance to the control of malaria and
other insect-borne diseases.

Since cases of pesticide intoxication did not per se make their way
into the official health statistics, they will be reduced to the same
base as the reported diseases by dividing through by the total used to
create percentages in the official statistics. This seems legitimate as

one would assume that were part of the category "other" included in the
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official statistics. Since practically all pesticide intoxication cases

are treated on an outpatient basis, the numerator for both reported disease
and outpatient score will be the same. The morbidity/mortality reduction
scores are, then:
Lives Saved - ‘.375 to .5 (Note: This is lives saved per 100,000
Obviously 15-20 would be expected to

be saved for the whole ccuntry)

.28

Qutpatient Visit Score = (5000/1,780,059) X 100

1.097

Reported Disease Score = (5000/455,703) X 100

Uncertainty would be low. The death and sickness reported here

results completely and entirely from carelessness which can be

made to come to an end.

(2) Effects on the Distribution of Income

In Appendix A, an annuity value for the premature death of an agri-
cultural worker has been calculated. This is the amount of wealth that
a campesino family would be expected to lose when an earning member dies
prematurely. In addition, the family loses the wages of the worker for
at least one day, depending on the length of intoxication. These losses
make 1ife harder for the poorest members of the society. This program,
by pfeventing these losses, would supplement the family income by that amou:nt.
Consequently, the figures are included as part of the finanacial gain in
Exhibit 6,

. Certain objections might be raised to this procedure. However, such
objections would have validity only if (1) the contribution of the indivi-
dual to national income were being considered, or (2) a general equilibrium
context were invoked as the universe of discourse. Twenty deaths per year
does not seem to merit a general equilibrium context, and tne focus here

is on the loss to a family of a breadwinner, not on national inccme.
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Exhibit 6. Some Possible Financial Gains of a
Balanced Pest Control Program

(U.S. DOLLARS) CAPITALIZED

ANNUAL  (10% discount r:te)
1. Financial Gain to

Families of Workers
who would have died $ 3,748.49 $ 37,483.9

2. Reduction in Cost of
Treating Pesticide
Intoxicdated Workers
(Assuming a 50% Re-
duction and a S5 cost
ner Case Treated) 12,500 1,205,000

3. Salary Gain Assuming
Workers who Become
Intoxicated YWould Lose
One Day's Work (Minimum
Wage $2.20 X 2500) 5,500 55,000

4. Reduction in Pesticide
Cost due to Scientific
Spraying (Assuming an
Average of 20% per year) 408,478 4,084,780

$430,226.49  $5,382,263.90
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The objections are discussed somewhat further in Appendix A.

(3) Other Effects

The program could benefit farmers. The estimates of financial gain
accruing from reduced pesticide use in Exnibit 6 are based on 1976
expenditures. Some observers have estimated that farmers are currentiy
using two to five times more pesticide than they would need in a talanced
program. The estimated financial gain of 20%, therefore, seems quite
modest.

On the other hand, political difficulties can be foreseen in the
implementation of the program. A rather strenuous education program would
be necessary to "sell” the program to the farmers. Once they see the whcl.
program as beneficial, they might be more muted in their opposition tc
enforcement of safety regulations.

I1.1.4 Irdustrial Hygiene and Occupational Health and Safety

ALTERNATIVE ONE: THE STATUS QUO
A. Description

The department of industrial hygiene and safety within the Ministry
of Labor is staffed by one occupational health physician, two engineers,
two secretaries and sixteen inspectors. Current plans for a 6% increase
between 1978-1982 imply, given inflationary factors, a government decision
to maintain the status quo. Between 1971 and 1976, industrial accidents
have increased from 7,000 to 12,000 annually. The department has no

authority to fine, close down, or require modifications within a certain

time 1imit.
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B. Effects

(1) Effects on Morbidity and Mortality

The present system probably has no effect on morbidity and mortality.
The staff does not have the laboratory facilities to verify industrial
hygiene infringements. It does not have the manpower to enforce regulation:.
It does not have the legal authority even if it had the manpower.

(2) Effects on the Distribution of Income

Present conventional wisdom looks upon the industrial worker as
rather privileged in the Third World Country. This is a half-truth, howeve: .
He is considerably worse off than the industrial worker in the developed
countries, and significantly worse off than the wealthy land-owner-industri:list-
physician-lawyer class in his own country. The E1 Salvador worker receives
Jower wages than industrial workers in mast other Latin American countries.
He 1s "privileged" only in relation to the campesino.

The present situation has a negative effect on the distribution of
income.

(3) Other Effects

Fostering an industrial syétem which ignores healthy working condition.,
contributes to political instability, as it plays into the hands of those
who maintain that the present system exploits the population for the
benefit of the few.
ALTERNATIVE TWO: AN INTEGRATED INDUSTRIAL HYGIENE PROGRAM
A. Description

The program would include the following elements.

(1) Raise the inspector force to 160 by 1980 in steps of 50 per year.
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(2) Purchase six jeep-type venhicles immediately and 135 motor
scooters phased in at 45 per year.

(3) Initiate a TV-radio campaign to Zdisseminate safety Tips.

(4) Construct a more suitaple l:borazory.

imatelv raise tne division's budget

ot

The cost cf the program would ul
to $3.8 miilicn in annnal increments of 31.2 millicn.
B. Effects

(1) Effacts on Morbidity and Mortality

Tt is difficult to estimate unracessary (or preventable) accidents
from the data oresented. OCne would =xpect tre number of acciderts te

rise if the numter of employe2s rises. In the Dast, in tne U.3., the

te
Lad

rate of industrial accidents nas likewise 3ncwn @ 10ng run tendzncy to rise

One would expect an industrial nyGiens crogram L& reduCe ne rate
of increase of industrial iaccidents. but tne amaunt is dirficult tc
quantify given tne paucity of availacle evicence.

(2) Effects on the Distributicn of {nccme

By maintaining the earning apility cf creacwinners, the pragram
would be expected to nave a positivae effect or the distributicn of inccre.

(3) Otner tffects

Again, pclitical difficuities would tend to inhibit implementation
of such a policy. On tne other hand, continuation of tne status Guo
involves its own nclitical dangers as an inequitably nhard anc cangerous
workplace contributes to attituces of aiscontent ird rebeilion.

[1.1.5 Commuricable Disease and Vector Control Programs

11.1.5.1 Mass Irmunization Programs

23See UJ.S. President, The President's Report on Occupational Safety and He:lth.
Washington, D.C.: Government Printing Office, 1970, pp. 59-88.
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chE: THE STATUS QUO

ALTERNATIY

rm

A. Descriptian

.1 carpaign to control infectious diseases dates

TCa

ct

A e
from 1973. A:zivities include vaccinations against measles, polio,
diptheria, whocping cougn, tetanus and T.8. The target population
comprises children between the ages of six months and two years.

B. tffects
(1} Effects on Morbidity and Mortality

According to calculations in Appendix A, the following scores would

be given.
Expected Annua) reduction in deaths = 24 to 46
(growing at 3% per year)
Reported disease  score = .0267
Qutpatient clinic score = .0008

Uncertainty is low
(2) Effects on the Distribution of Income
This program directly reduces the burden of child illness imposed on
the poor - the time taken for trips to the dispensary, time spent caring
for children, cost of medicines, worry and grief.

ALTERNATIVE TWwO: ENTRUST VACCINATION TO RURAL HEALTH AIDS

A. Description

The rural health éid would be supplied with vaccines, needles and so
forth. The mass campaign would be disbanded.
B. Expected Effects

(1) Effect on Morbidity and Mortality

Given the training, supervision, and supply and support systems
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available to the rural health aid, the program would probably have no
affects whatever. There is a chance that morbidity and mortality might
rise as a result of the use of improperly sterilized needles.

(2) Other effécts would also seem negligible.
C. Other Consideraticns

This program would not be feasible until the rural health aid system
were expanded to the whole country.

I1.1.5.2 Malaria Control

ALTERNATIVE ONE: THE STATUS QUO
A. Description

The familiar two-prong strategy of house spraying and chloroquinizatic
is no longer working in E1 Salvador, and the number of reported cases
is rising at an alarming rate. This is due, to a great extent, 10 the
fact thét a pr{ncipal vector is immune to DDT. Propuxur, another
insecticide, is much more expensive and it must be used much more often tc
have the same effect. The status quo could be best defined as cne of
dissatisfaction and search for a better method.
B. Effects

(1) Effects on Morbidity and Mortality

If this strategy at present funding levels is maintained, malaria
prevalence will increase, eventually reaching E]1 Salvador and ceusing
an epidemic, for immunity levels are low and the populaticn is uncrepared.

------

Of 533,610 bload samples examined in 1976, 83,290, or 15.c were reittive,



and of those positive, 13,369, or 15.1% ur the positive results indicaten

3y

the infectious agent was plasmodium fajcicariam, tne cauwse of maitinant ter

Y

. .9 . e . . - .
aestivo-autumnal malaria.<¢™ For this type 07 Infection, tne Case fatalisy

4

rate for chil-ren and nonirmune adulss 2xceeds 15,00

The other torms are lifa tnreataning only for tne very younj. All
forms can induce chills, sweating, nausea and heagacnhe-repeited €.:2ry
three days or so for @ weex or 1 montih.

This may te an instance where synergistic efrzcts rencer caciizned
statistics la¢s trustwirthy than us.el. Tne infant sexth rite ma,, for
instance, be ~uch more influenced by maliria than iis=22se scecifil rates
would indica*s. A cnild wno dies o7 clarrnez, f2r 'nslance,

Py AR <. . .o - Vo - - PR,
have Succumbe: 2% 271 if nmat previtgsly weadEnel Iy T3

Status can 219 o2 wezwened by Talarial fegar

(2% Effezts on otho Distritation of nccme

Malaria serines 211 income classses eguaily. Tne poor 2nd ricn totn
cuffer frorm tra niseasa, agwaser, since ooor peorle 2arn ¢o (itliz, the
sacrifice imncied b/ recuced wages [.é T ansance fror work and i ity

due to wne digszse mizht exceed tne satrafice trocsad On Uhe w23l i/ when

they are stric-an by tne dsease. [ this case, there wouls pe 1 r2cative

income distriz.tizcna

4 - - - -
23 Jopn Sti.erz, Malaria Corporent: 'ezlth Sector Assessment.  dan Calvader:
LSals, 1377
25 Akpa~ S, zzrenscn, editor., Contral of Zomtunicable Diseases ir Man.
Eleventh S21%10n, wasningior, 0.C.: ~merican pudlic neaith aszcciation,
1575, oo, 42-141

ar
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ALTERNATIVE TWO: INCREASE PRESENT FUNDING LEVELS
A. Description

A first glance at government expenditures might indicate that,
in fact, expenditures have risen. Table II.1.5.1 reveals, however, that
when figures are adjusted for inflation, actual expenditures only
increased moderately, and Propuxur is much more expensive than DDT. It
mus’ Se applied more frequently to keep an equal "kill rate". Consequentl
significant increase in spraying would be necessary to take advantage of
the efficacy of propuxur. This would involve increased expenditure
levels--significantly larger than those actually attained.

Table II.1.5.1 Malaria Control Budgets in E1 Salvador
1971 - 1976 (thousands of U.S. dollars)

Malaria Expenditure Malaria Expenditure
‘ ‘Budget at Index at Budget at Index at

Year Current Current 1971 Prices 1971 Prices

Prices " Prices
1971 1,212 100 1,212 100
1972 1,123 92 1,059 87
1973 1,813 149 1,373 113
1974 2,131 176 1,402 116
1975 2,553 216 1,634 135
1976 2,682 - 221 1,262 104

Source:. Price index was derived from the current and constant
budget prices provided. Current prices were derived
from John Stivers, Malaria Component of the Health
Sector Assecsment. San Salvador: USAID, 1977.

B. Effects

(1) Effects on Morbidity and Mortality

Here one must deal with probabilities - the probability that
new residual insecticides will be developed to which mosquitoes are not

immune, the probability that the present methods can effectively reduce
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the prevalence of the disease by the continued application of the same

techniques that have been used in the past - the probability that the new

insecticides developed would be no more expensive than present insecticides.
Any attempt to put reasonable numbers on these probabilities, given

the history of malaria eradication efforts in E1 Salvador, would result

in a very low expected effectiveness level for this strategy. A recent

report of a PAHO study group gives little encouragement to anyone who

would expect new and effective residual insecticides to appear with any

great frequency in the future.

Unfortunately since a few years the progress made in the screening
and evaluation of new pesticides for residual house spraying has
been very modest, for two main reasons. First, the industry is
facing rapidly increasing research and cevelopment costs and is

not keen to invest large sums of money for producing new pesticides
which may not find a large market, and malaria control does not
constitute a large market. Second, WHO has no longer the resources
needed to carry on large scale evaluations.

As far as chemnicals for residual applications within houses are
concerned, we have a few candidates up to stage IV (which is that of
evaluation in speciaily built houses with exit traps) and oniy one
outstandingly promising, one relatively new pyrethroid which is
extremely effective and might be used in very low dosages, its
safety margin for mammals is being investigated.Z6

In addition, the E1 Salvador government has other priorities and so does
the Ministry of Health. It is doubtful that dramatic increases in funds
will be forthcoming, except periodically during, perhaps, the present

coffee boom.

26 Study Group on Malaria Control in the Americas, Report to the Director.
Washington, D.C.: Pan American Health Organization, 1977, p. 13.
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ALTERNATIVE THREE: ABANDONMENT OF PRESENT METHODS IN FAVOR OF AN
INTEGRATED VECTOR CONTROL METHOD

A. Description

The present methods would be abandoned in favor of a new set of
activities:
1. Control of waterways and breeding places by removal of brush and
weads, draining, increase of salt content and so forth.
2. Use of larvicidal 0ils where waterway control is not enough to
prevent mosquito breeding.
3. Resort to adulticiding when neither waterway control nor larviciding
is capable of reducing the mosquito control level to acceptable levels.

Implementation of such a policy would demand considerable technical
assistance. [t would also demand more equipment. The estimated technical
assistance costs are presented in Exhibit 7, extra eyuipment costs in
Exhibit 8. This suggestion could be implémented in a number of ways -
by exchanging persqnne] with the U.S. American Mosquito Control Association,
by short courses or by some combination of the two.
B. Effects

(1) Effects on Morbidity and Mortality

The effectiveness of the program is proven by history. Questions
arise, however, about the ability of the government to staff, fund and
support an effective program, given that effective prosecution mignt
demand significantly more in the way of funding than is presently contem-

plated. Estimates in Appendix A assume a 50% level of effectiveness.
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Exhibit 7¢ Extimated Technical Assistance Costs for A
Vector Mosquito Control Program in E1l Salvador

Year Man-Months U.S. Dollars
(Thousands)

1 18 75.0

2 12 50.0

3 6 25.0

4 3 12.5

5 3 12.5

Total . 175.0

Source: John Stivers, Consultant Report

Exhibit 8: Annual Equipment Costs for Five Years
for a Vector Malaria Control Program

Cost
Year (U.S. Dollars in Thousands)

400
350
120
315
315

U W

Total 1,500
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Deaths
Prevented

between 1.25 and 2

Reported
Case = 9,1
Index

Clinic Qut-
patient
Index

.02

Uncertainty is moderate

In this case, the moderate uncertainty must indicate that the
effects can be larger or smaller than presently estimated. In particular,
the present estimated death rate from malaria may be low for two reasons.
(1) Malaria is coming back, and diagnosticians may not expect it often
enough. This implies a diagnosis of some other cause when ma]ariabis,
in fact, the underlying cause. (2) Because of the synergisitc effects
of malaria, other fevers and malnutrition, it may induce deaths properly
attributed to some other underlying cause. Because of doubts about the
ability to get the program on the road at present funding levels, however,
impacts may be less than those indicated.

(2) Effects on the Distribution of Income.

Effects would seem to be néutra] except for those discussed under
alternative one.

The cost figures in Exhibits 7 and 8 unfortunately, only give an
incomplete picture of the total cost of the program, for it would include
a number of projects such as the training and support of full time
mosquito control teams at the Cerron Grande Dam, at the Cuscatlan Airport

complex, the Jalte Peque Project and in each of the five irrigation districts.
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In addition, attempts to control levels and salinity of water sources
could conceivably impose external costs on the agricultural industry.
It wouid be more expensive, probably, than alternative one, particularly
in sparsely settled areas but estimates can not be developed from available

data.

[1.2 The Treatment and Rehabilitation System

[1.2.1 The Self Treatment System

ALTERNATIVE ONE: THE STATUS QUO
A. Description

The first line of defense is self-treatment or treatment by a family
member. Murray cites a number of traditional remedies.2’/ As in many
societies, some remedies are useful, some have no effect, and others
are harmful, Notable among the harmful practices is the custom of with-
holding water from diarrhetic children. This stops the diarrhea. It also
tends to kill the child. In general, the treatments listed by Murray betray
an ignorance of the germ theory of disease.

The government can intervene in the self-treatment sector by health
education activities.

There is a health education division in the Ministry of Health, and
healt* éducators are posted, to all the regions (3 to the metropolitan
region, and 2 to the rest). Each year a different topic is chosen for
a health education campaign. The topic for 1977 is diarrheal disease.

The health education division appears to be under-funded. Central level

personnel are not adequately educated. When health division personnel

27 Murray, p. 153.
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seak funds from the Ministry of Health, there are often delays and denial:.
Other Ministry of Health departments, such as the Maternal and Cnild Healt.
division seem better supplied with visual aids, comic books and so forth
than the department of health education.

Other groups do health education - the Ministry of Agriculture, tne
Institute for Social Security, FOCCO, the Union Communal Salvadorena and
the Asociacion Demografica Salvadorena.

Ideally every health professional is considered a health educator.
Often the graduate nurse is scheduled to give a health talk when the rural
health team makes its rounds of the health -~osts. The physician is
usually supposed to explain the etiology of a symptom when he prescribes
a treatment, and the new rural health aid is expected to give talks to
small groups and make home visits for educational purposes.

Yet most of the consultants for the assessment singied out health
education as one of the most underutilized weapons in the struggle against
disease in E1 Salvador. In both sanitation and communicable disease
control, it was felt that health education components were not receiving
proper emphasis in proposed programs. Most consultants comrented that
the public health potential of éducational T.V. had not been realized.

The anthropologists spoke of social distance between health center staff
members and campesinos which prevented the former from providing as

much information as they could to the latter. A sort of concensus seems
to emerge from consultant reports that health education should be an area

of high priority in future health policy.
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B. Effects

(1) E:fects on Marbidity and Mortality

The furdamental intervening variable is the behavior of the campesin,
family. He:lth education has had a positive effect in the past-- for
instance, ir supporting the mass vaccination campaign. Still, the avera;.
campesino s.oms to have many unhygienic habits, to be ignorant of the
germ theory of disease, and to practice scme traditional remedizss whicn
are harmful. This is true, for instance, of the custom of withoiding
food and 1i:uid from diarrhetic children. The extent to which thne rural
health aid «~il1l change this is presently unknown. It will depend on tne
training he receives, aon the support that comes to him from other sources,
and on a whcle host of unquantifiable social factors.

(2) Eifects on the Distribution of Income

[nadequate health education hurts the poor. It hurts them because
it hinders their ability to relieve sickness. It also hurts their income
as they must pay for treatment of diseases that might have been prevented
by better hygiene.
ALTERNATIVE TWO: DEVELOPMENT OF A MASS MEDIA RURAL HEALTH EDUCATION PROGH-
A. Description

The program would have two fundamental components:

(a) a mass media component

(b) a rural health team component
The mass mecia component would include: (1) development of a mass media
education campaign in one area from market research to program developrment

to actual broadcasting by radio or to'~vision, (2) training a core of
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three health educators to broadcast similar programs in the future.

The rural health team cOmponent would include organized efforts to
secure the cooperation of rural health aids, nurse auxiliaries, and other
health post personnel by means of printed material and short meetings -
one day or less in which the cooperation of the health team is elicited,
the importance of the operation is emphasized and specific activities are
suggested. It would also bring regular staff - physicians and graduate
nurses as well as RHA's and auxiliary nurses - into contact with a trainecd

health educator. Exhibit 9 contains a preliminary cost estimate.

Exhibit 9. Estimated Cost of a Health Education Package

Year
0 1 2 Total

Health Educator 22,000 22,000 22,000 66,000
3 Health* Education
Mass Media Packages ' 70,000 70,000 70,000 210,000
Training for 3 people
at the Radiophonic
School in Bogota . 1,700 1,700 1,700 51,000
Training at Agriculture
Radio School in Quiriga 1,250 1,250 1,250 3,730
SUBTOTAL . 94,950 94,950 94,950 234,830
Contingencies (20%) 18,990 18,990 18,990 56,970
TOTAL 113,940 113,940 113,940 341,320

*xEstimated cost of a Manoff International Radio Series.
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B. Estimated Effects

(1) Effects on Morbidity and Mortality

The crucial intervening variables would be the hygienic gractices
of the people resulting from changed knowlecdge and attitudes. Miss meula
could affect the knowledge of about 75 to 30 percent of the target
population--at least they would be able to answer questions correctly
concerning the particular subject matter of the broadcasts.

Researchers in family planning methods, however, have found a pnen-
omenon which they call the KAP-GAPZ28, the difference between levels of
knowledge and attitude on the one hand and practice or adoption cn tne
other. With "correct answers" at 75-90%, adopters of family planning
have averaged 3%.

A good strategy, in addition to information about hygienic practicus,
methods of treatment, and the origins of disease, should include cues
to action and possible subsidization of activities, commodit: .. and
equipment that will make the self-treatment system more effective in
tackling disease.

Communication channels are also important. While mass media can
effectively communicate information, interpersonal channels are jenerally
more effective in inducing behavioral change. This facilitates feedback.
It also makes the message more credible for it comes from a source more
like the pecple themselves. Communication theorists refer to this as
homophily - the degree of similarity between source and recipient in

belief, education and background.

28 fyerett M. Rogers, Communication Strategies for Family Planning. New
York: The Free Press, 1973, pp. 43-69.




47

(2) E£ffects on the Distribution of Incomes

The target group will be those who are too poor to afford a good
education. The © - . of the program would affect not only levels of
living, but also earning and adaptive ability to the extent that it would
atfect the earning ability of the adult family members.

[1.2.2.1 Qutpatient Care in the Government Sector

ALTERNATIVE ONE: THE STATUS QUO
A. Description

The status quo is still one of trial, experiment and "learning by
doing". It reflects an official disenchantment with the traditional
strucfure of health posts, health centers and hoépita]s.

In EY Salvador, about half the public health facilities are health
posts staffed by one auxiliary nurse, one watchman, one supply person and
a fee collector with each post. The posts are visited twice weekly by
a registered nurse and physician, usually recent graduates putting in the
year of public service required by law. The health post staff reports
directly to the regional director as do health centers.

The facility closest to the rural family is the health post, staffed
permanently by an auxiliary nurse, a watchman and a fee collector. The
post is visited twice weekly by a team consisting of a registered nurse
and a physician. The health unit has a lab, a dentist who mainly does
extractions, and a pharmacy. The health center is really a small community
hospital. Finally, the fourteen major hospitals are autonomous units run
independently of the health centers, health units and health posts which are

regionally dperated.
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The government is concerned about the low utilization rates of this
system, and has instituted two projects to deal with the problem. In
September, 1975, twenty rural health aids were recruited and trained.

In the beginning, their tasks were limited to taking a census, giving
educational talks and visiting homes to find cases that should be referrec
to the local health post or health center. In April, 1976, sever

nurses were trained for an expanded role in maternal and child n2alth

and family planning. They were then dispatched to the health pests

to conduct a clinic on the day before the doctor was to arrive.

The first evaluation of the Rural Health Leader was performed in the
winter of 1975. John Massey summarized the results of the evaluation

as follows.

Activity Goal Week % Achievement
Home Visits 45 867
Health Talks 5 41

Group Discussion 3 54

These results suggest that elther the Rural Health Leaders senced
the relative worth of the three activities, or they felt more
comfortable with one-to-one education activity, and pernaps dotn.
. _ Rural Health Leaders experienced a 24% success rate cverall
in terms of referrals made and referrals actually seen at <ne
pilot health services facility . . . . Prenatal anc well-cniid
visits increased 7% and B% respectively during the stucy cariud.

IUD acceptor rates remained essentially static but piil
acceptors increased approximately 19, . . . Increases in nhealin
post coverage of eligible populaticns for various vaccinarionrs.

. ranged from 4% to 8%.

&)

The job description of the rural nealth aid has been cnangel s
that, in addition to promotional activities, nis assigned set of Ta5kS
now includes the provision of simple medical care. The new set o

activities is summarized in Figure II.2.1.

29 john A. Massey, Curriculum Design_for the Ayudante Communal ce Salud
Washington, D.C.: American Public Healih Association, 1976. pp. 12-3.
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(The Government's plans for expansion of the Rural Health aid are summarized

in Table 11.2.1).

Tanle 17.2.1 Proiected fspansion af the Rural Healtn
Aid Progjeam an 1 Saivacor
Nuriber of Tc*tal
Year New 2135 worsing Aids
1976 30 40
1977 20 120
1978 189 300
1979 200 500
1980 5C0 1800
Tource: Rcobert Lawrsnce, Heaith Sector Assessment
Hymen wes3.rces 2lanning.  San Saivador:
USAID, 1307 Tireoj sages unnumbersa.

No allowance seems =0 have been made for deatn and/or attrition. Nor is
the proiecticn tied in with any realistic training scheme. Assuming @
3 nsercent rate oF fopulation growtn, and Srojecting the 1675 peopulaticn
1923, an estimate of the tota! rural pooulation would be .0 X 4,731,330 =
2,233,353, ar a neec for 2,843 ryrzi nealtn aids, so that Delween one
nalf arc cne third cf the rural sopulation would be covered by 1580, on the
optimis<ic assurctions included in the table - that no one dies and no
gne 4roTs cut.

Tha aid is chosen by the local community. He must have at least Six

years of orimary education, and he receives six weeks of training for his

job. The Rural Health Aid Training Program seeis designed according to
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generally accepted principle of setting behavioral objectives and designiij
course content to "produce" an aid with the competencies designed to qo
the tasks outlined in the job descriptions.29

The rural health aid is to be supervised by the local supervisor of
the malaria control program. His salary is about 190 colones (S80) per menth,
and he receives a small payment for the contraceptives that he distributes.

The expanded role nurses will be members of the mobile teams that
travel from one health post to the other during the course of the week.
The nurse arrives a day ahead of the doctor and conducts a clinic.
Although official evaluation data are not available, Ministry of Health
officials seem satisfied enough with the plan to want to continue the
experiment.
B. Effects

(1) Effects on Morbidity and Mortality

Appendix A summarizes much of the avai]ab]e literature on the
topic. The evidence is not conclusive, but it does seem reasonable to
assert that a well-organized rural health care program based on physician
extenders can reduce the infant death rate, at best, to 55 per thousand.
It can also provide effective éurative services for a limited range of
adult diseases of which tuberculosis is the most notable.

The auxiliaries' effectiveness seems dependent on a number of factors
which can be controlled or modified by policy decisions. These include:
(1) The method of personnel selection; (2) the number and intensity

of services; (3) Training; (4) supervision and motivation; (5) logistical

29 John A. Massey, Curriculum Design for the Ayudante Communal de Salud.
Washington, D.C.T American Public Health Association, 1976.
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support and supply. The probability of success, in so far as it is
subject to control, would be increased to the extent that the government
takes advantage of present knowledge in these areas. Policies, as they
appear at present, will be discussed in each of these areas.

(1) Selection of Personnel

There are two principles of personnel selection in the literature.
One is that the physician extender must be capable of learning the tasks
he or she is supposed to perform. Fendall suggests a schooling range of
from seven to nine yéars.

There is, however, a certain "trade-off" befween rigidity in selection
criteria and length and type of training. |

. schooling must be zdequate for superimposing the technical
content of training. Provided there is a base-line of reading,
writing and arithmetic, Timited on-going general education can be
‘.jncorporated within the technical training courses.

The requirement of ;ix years of primary education does seem adequate
measured by this standard.

The second principle is that the physician extender should be
acceptable to the local population. The fact that the RHA is chosen by
the cdmmunity should make him acceptable.

(2) Type and Intensity of Services: the Job Descriptions of the
Rural Health Aid, and th2 Other Members of the Health Team

At least one study found that the effectiveness of the system was

quite sensitive 31 to the type and intensity of services offered to the

30 \.R.E. Fendall, Auxiliaries in Health Care: Programs in Developing
Countries. Baltimore: Johns Hopkins Press, 1972, p. 177.

31 Rural Health Research Center, Narangwal, Punjab, India; The Narangwal
Population Study: Integrated Health and Family Planning Services.
Baltimore: Johns Hopkins University, Dept. of International Health,
1975, pp. IV.D.1-1IV.D.12.
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population. For the reduction of infant mortality, infectious disease
control activities had a demonstrative effect when combined with intensive
home visiting and surveillance. Comprehensive care, as such, seemed to
have 1ittle effect on infant mortality. Intensive home visiting seemed

to have an effect because it increased the probability that a sick child
would be seen by someone trained in modern medicine. For pre-schoolers
nutrition and supplementary feeding programs had a significant effect

when combined with infections disease control. Positive health as
measured by height and weight was fostered more by nutrition services.

The job description of the aid stresses home visiting. Much of the
infectious disease control is left to the health posts and nutritional
activities are limited to the passing out of peas for the campesinns to
plant.

The method of developing a job description in El Salvador uses a
laudable incremenfa] approach. It seems deficient, however, from an
analytical point of view. Al]l initiatives seem based on the examination
of past mistakes. Most needs, of course, are well known. Stil] a job
description based on formal analysis would se2m to reduce the possibility
of error in many respects. As it is, the Salvadorean process seems to
involve considerable effort to "reinvent the wheel."

There is danger that the health aid's job description
will fail to maximize his potential.

(3) Training and Motivation

The job description of the rural health aid has evolved from that of
a "promoter" to that of a health auxiliary in the full sense. The training

of the auxiliaries in the programs analyzed in Appendix A was considerably
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longer than the six weeks presently envisioned for the rural health aids.

Fendall suggests three months. The training shou]d include "on-the-job"
experience in diagnosis and treatment under the subervision of scmeone who
is both skilled and demanding.

Polly Harrison, in her investigation of the health aids' perceptions
of their own performance, found that the aids felt uniformly that the
training period had been too short. "In particular, they felt themselves
incompetent, on the whole, to deal with sanitation education, to handle
small curative demands, to do injections or vaccinations or to give first
a1'd."32 In a separate survey of community response, she found evidence of
considerable misgivings. The campesinos qualified their approval by saying
that their use of a rural health aid would depend on his training and
experience. Even then, they would only use him as a last resort.33

A poorly trained person can not only err in the direction of poor
diagnosis, but he can also cause harm by giving injections with unsterilizad
needles and spreading infectious hepatitis, by inserting the needle into
the wrong nerve and causing paralysis, by careless use of antibiotics. .t
nas been shown that with adequate training the potential gains of using
an auxiliary outweigh the po‘ential losses. The question is whether
the E1 Salvador rural health aids, in particular, will receive adequate
training. There is a distinct probability that their training, even as
preseht]y amencded, is inadequate.

(4) Supervision

Good supervision begins at the highest policy-making levels. As

Peter Drucker has written:

32 Harrison, p. 152.
33 Ibid., p. 156.
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The first-line supervisor is not, as the overworked catch phrase

has it, "management to the worker". The engineering of the job and

the organization of people for work; the presence or lack of proper

motivation; the employee's economic relations to the enterprise;

the spirit, principles and practices of an organization, are not

determined by the supervisor or even greatly influenced by him.

They originate in top management--and the worker knows it. Even the

best supervisor is no substitute for poor principles and practices

in managing workers. To overemphasize his importance, as current

management oratory tends to do, may cause harm; for it sometimes lead.

management to content itself with haranguing the supervisor to do

a better job in the mistaken belief that it is thereby discharging

its responsibility for managing workes.

Two reflections are necessary on the supervisory situation in El
Salvador. First, the chain of authority and responsibility differs sharply
from that of the few rural health systems in which successful disease
reduction has been demonstrated. Second, in no system has the job of
the supervisor been as adequately defined as Drucker insists that it shoul:
be.

The usual chain of supervision and referral is that illustrated in
figure 11.2.1. The chain of referral leads up from the auxiliary in the
village to the health post, to the health center, to the district hospital.
The chain of supervision comes down from the national health center
to the district hospital and so forth. In £] Salvador, the rural health
aid is supervised by the local malaria control supervisor, and he refers to
the health post. On the other hand there is no referral system from the
health post - health center network to the hospitals. There are two
possible sets of problems: one arising from the faulty chain of super-
vision: the other from the faulty chain of referral. The malaria supervisor

may not be able to give the type of support needed for ore invoived in

the essentially interpersonal "caring and helping" role which has been

34 poter F. Drucker, The Practice of Management, Mew York and Evanston:
Harper and Row, 1954, p. 319.
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given to the rural health aid. In particular, he may not be able to
help when the aid is puzzled or confused about a difficult diagnosis or
treatment problem. The weak links in the referral chain could mean that

a patient who is referred may not receive effective treatment.
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Figure II..2.1. The Generally Accepted Outline for Medicé]
Care Services in a Developing Country.

Source: N.R.E. Fendall, Auxilaries in Health Care. Baltimore
and London: Johns Hopkins Press, 1972. p. 176.

An additional problem arises from the fact that the medical doctors
and registered nurses who staff the rural outposts are young and in-
experienced. The experienced doctors who are capable of supervision are

either in private practice or in the hospitals.
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In addition, there does not seem to be any opportunity for advanceme:.

This also violates one of Drucker's principles.

Promotional opportunities for the supervisor are also important

for his performance as a manager of werkers. They largely determine
whether he will be motivated to strive for peak performance, or wheth. -
he will just strive to get by and stay out of trouble.3?

Turnover among rural aids is quite high. The aid's logical

supervisor is a nurse practitioner. The present system seems to ignore

the motivational aspects of keeping either a nurse practitioner or a rural

health aid on the job, and of giving them the supervision that will permi:

them to grow in competence and self-confidence. The evidence that does

exist on physician extenders tends to indicate that they achieve their

potential only after a considerable amount of supervised experience.

(5) Support and Supply

Without modern drugs and medicines, neither modern medical systems

nor scientifically trained manpower have much efficacy aginst the ravages

of disease.

The drug and supply system that presently exists is recognized as

deficient. Budgeted funds are inadequate.36 Hospitals order their own

drugs and as a result .are unable to take advantage of savings from bulk

purchases. Finally, there is no system of inventory, storage and control

SO

that many perishable items are kept past their last date of use.37

35
36

37

Drucker, op. cit., p. 323.

Jose Gonzalez, Review of Administrative Practices in Selected Hospitat
in E1 Salvador, as Part of a Health Sector Assessment. San Salvador:

USAID, 1977, p. 7.

Robert C. Bradbury, Health Administration in the Ministry of Public He.ith
and Social Welfare in E1 Salvador. San Salvador: USAID, 1977, p. 29.
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Obviously, this reduces the effectiveness of the system.

Table I1.2.2 contains a list of the expected annual supply needs fu-

1500 Rural Health Aids.

Table 11.2.2. Estimation of Cost for Contents of

First Aid Kits for 1500 Rural Healtn Aids

Estimated
Contents of the Unit of Cost Per Annual Usage Annual . ¢
First Aid Kit Measure Unit 5U.S.  for 1500 Aids in SU..
Aspirin 0.5 gr. thousands $ 2.00 2,250 S 4,
Aspirin 0.1 gr. " 3.44 1,125 3, 7
Mebendazole " 60.00 2,025 121, s
Anti-diarrhetic
Tablets " 22.00 2,250 49,9
Anti-diarrhetic
Suspensions litre 1.88 ¢¢,500 42, .04
Merthiolate Titre 0.96 1,125 1,00
Aplicaps of
Cloromycetin hundred 2.90 11,250 32, ¢
Surgical Gauze " 2.34 11,250 26, 2
Oral Serum " 15.20 5,625 85,: -
Abscrbent Cotton " 14.00 2,813 39,:.
Adhesive Bandages Roll 0.172 11,250 1,52
Swabs hundred 0.44 11,250 4,
$413,47:
10% increase for special packing S 41,7+
TOTAL 5454,

Source: MOH Records.



59

The estimated annual cost for first aid supplies for one aid would be
$303. The list of supplies contains chloromycetin, the Parke-Davis branu
name for chloramphenocol, an extremely dangerous drug that can cause
aplastic anemia. It should be used only for the treatment of typnoid
fever. It is difficult to see wny it is included in the Rural riealth
Aid's kit. Ampicillin, for example, would seem less dangerous and more
useful.

Conclusions

The following factors would tend to enhance the effectiveness of

the Rural Health Aid:

a. The selection mechanism appropriately emphasizes literacy and
community acceptability.

b. An intelligent method of "incrementalism' is being employed to
try to develop a “fit" between job description, training and
effectiveness.

The following factors would limit his effectiveness:

a. Methods for developing job descriptions and training curricula
are not based on scientific needs assessments. Nor do they
take adequate advantage of the experience of other countries.

b. Supervision is 1ike1y,to be inadequate.

c. Support and supply systems seem inadequate.

d. Training, at present, is inadequate.

The indexes developed in Appendix A are:

Estimated Death

Reduction Range 0 - 193

Qutpatient visit
Score = 0
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Reported Disease
Score = 0

Uncertainty would be high

(2) Effects on the Distribution of Income

By creating a position for a member of the low income rural communit,
the program, if it pays an adequate salary to the rural health aid, acts
directly to correct the distribution of income.

To the extent that it makes the medical care system more accessible
to the people toward the bottom of the income distribution ladder, then
it makes any improvement in the system beneficial to the lower income
classes.
ALTERNATIVE TWO: DEVELOPMENT OF A CAREER STRUCTURE
A. Description

A program that offers possibilities of advancement must have two
componénts - opportunity for in-service education and training, and a
strong licensing system. Without the former, personnel have no opportunit
to develop a background that will permit advancement. Without the latter,
promotions are likely to become automatic, eroding quality and introducing

wage inflation. According to Drucker, the important thing for morale .-

that people have a chance to move up. Whether they actually do so is anut ¢

matter, particularly if criteria for advancement are both fair and imperso .

The program would include:

(1) Salary incentives, opportunities for foreign study and the

chance of advancement in the MOH for doctors who take supervisor

and training positions in rural areas.

38 Drucker, p. 323.
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(2) Short courses for RHA's and auxiliary nurses.
(3) Scholarships for outstanding auxiliary nurses - to go on for
further training, or even to medical school.
(4) Posting of auxiliary nurses to health posts in pairs.
(5) Periodic examinations that would permit the RHA to rove into thc
ranks of the auxiliary nurses.
B. Effects
(1) Effects on Morbidity and Mortality
A priori, one would suspect that in the long run a rural healin
care system with a career ladder would keep personnel in the system longer.
would tend to upgrade their skills and would consequently reduce morbdidit,
and mortality to a greater extent than a system without such & Drogram.
(2) Effects on the Distribution of Income
The program would offer a wider set of career possibilities to rurai
hea]th'workers. This automaticaliy affects the stream of e«pected earnini.
and the wealth position of the individuals involved.

11,2.2.2 OQutpatient Care in the Private Sector

ALTERNATIVE ONE: THE STATUS QUO
A. Description

The private sector would include the set of health care activities
performed by physicians on a fee for service basis, by rural curanceros
and other traditional practitioners, by midwives and by pharmacists.
Little is known about this sector, and some of the conventional wisiom is
inconsistent. For instance, it is maintained that &0% or more of tne nealin
care is provided by the government, but that neither the Ministry or Healt:.

nor the Social Security System has many full time doctors.
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The rural curandero, in so far as he depends on traditional medicine.
does not seem tc command the same respect in E1 Salyacor as ne ccrrands
in some other Latin American countries. rie is called upon for trozimant
of illnesses believed caused by sorcery. Zul the average campesing
seems convinced of the superiority of moZern medicine for <ne treatmint
of physical ailments. There are, however, uniicensed praczitisners of
medicine. Of importance, from the public nealtn point of view, 1S tne
i"

2

inyeccionista, who specializes in giving snots. If tnis indivicuel

unaware of antiseptic measuyres necessary (LG sterilize needles, then ne 1is
probably spreading infectious hepatitis.
There is evidence that the physician, when ne finishes his required
30 hours in a lccal health post, will then see patients fcr a fee. Since
the queues are so long during the "fee nours" {there is a nominal charge
of one colon per visit auring government hours), th2 patients are
turned away and forced to pay to see the doctor in his "moonlignt" time.
About three-fourths of the children in E1 Salvador are born at nome.
This makes the rural midwife one of the most important members of the
non-government health sector. Almost 60% of these midwives are illiteratc 39
In the status quo situation, the government does not ignore midwives.
A training manual is being prepared, and the government has offered
courses fo+ them in the past. The present (status-quo) alternative would
envision a continuation of these efforts. Impartial commentators seem to

consider these efforts relatively ineffective in changing the behavior of

39 Robert Lawrence, Health Sector Assessment: Human Resources Planning.
San Salvador: USAID, 1977, no page numbers.
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the midwife. The present strategy seems to have little effect in changing
unsanitary practices that must contribute to infant mortality. In
addition, it fails to profit from the positive contribution that could be
made frcm the rural midwife if she could be integrated intc the health post
team as an active member.
Most pharmacists not only sell medicines, but they diagnose and
prescribe. An anthropologist describes the process as follows:
It is not reported that they generally go to the patient's houses.
The patients come, rather to them. But by the same token perhaps
fewer than half of the diagnoses they make are done in the actual
presence of the patient. What occurs frequently, rather, is that
the patient will be left in the rural canton, and a member of the
:ﬁgil¥]¥1lae%op:gsﬁg?geégg will describe the symptoms to the pharmacist,
The consultation fee appears to be about $2.00 (£5). If the patient
simply asks for the medicine without the consult &ion, he does not need
to pay this fee. Indeed, the rural dweller will refer to the pharmacist
as "doctor privado" or "doctor particular'. No one seems to know how
much training the pharmacist has. The anthropologist seems to suspect
that économic resources are moré important than training in the at*ainment
of that position. His evidence is based on his experience in one
community in addition to a certain amount of hearsay. However, he himself
admits to the~existeﬁce of rumors that the pharmacist is often a medical
student who.féiled to finish his course, or someone else with a considerable
amount of eduéétion. Little is known about the pharmacist except that
he is a major source of medical care for the rural population.

The major‘e]ements of the non-government sector that raise problems

for the rational provision of treatment and services are:

40 Murray, p. 160.
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1. Some folk practices are definitely dangerous to the health of infants,
and would yield before a health education campaign.

2. From the government's point of view, the pharmacist is a question
mark. The people seem to consider him Superior to the neaitn post as
a source of medical care, and they are willing to pay for his diagnecs:

and advice.4]

3. The midwife could have a significant effect on infant mortality and
morbidity, but present government efforts to upgrace her <kiils have
been ineffective.

B. Effects

(1) Effects on Morbidity and ilortality
On balance, the pharmacist probably reduces morbidit; and mor;a]ity.

There may be some morbidity and mortality arising frem incorract diagnosis

or incorrect use of drugs. But this probably happens at the nealin post

alsc. He makes modern medicines available in the rural areas, and in

this sense he may suppiement the health post. Bu.eaucratic tangles and

underfinancing undoubtedly lead to drug shortaces at the nealth rost

level. In addition, the pharmacist seems more capabie of nelging the
laboring man while the government <ystem, witn its emphasis on maternal
and child health, and reqular daytime nours seems more oriented to caring
for women and children.

The rural midwives probably reduce some morbidity and mortality alsc,
but their illiteracy and lack of training means that tney do not 2cnieve
their full potential. They probably cannot soot difficult cases =arly

enough and ignorance of the germ theory of disease and the consequent

41 uurray, p. 168.
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importance of antiseptic procedures implies that they do not prevent as
many infections as they could - and infant -infections can be fatal.

(2) Effects on thc Distribution of Income

Pharmacists as well as doctors "moonlighting" cost the campesino
more than the "regular" government service. To the extent that he may
receive better care in the private sector, however, he may not be worse
off. MNevertheless, money spent on medical care is money that cannot be
spent on food, clothing and so forth. The private sector would at best

have a neutral effect on the distribution of income, and at worst, have

a negative effect.

ALTERNATIVE TWO: A PROGRAM TO INTEGRATE MIDNIVEé INTO THE RURAL HEALTH TEAW
The proposed program is reprcduced in Exhibit 10.
Exhibit 11 contains a brief list of some anticipated positive and

negative points about the program.

ALTERNATIVE THREE: PROGRAMS TO UPGRADE THE LEVEL OF CARE GIVEN BY THE
PHARMACIES '

A. Description

Such a program would seem to 11clude two elements: information and
licensing. One consultant has}suggested that the pharmacists recieve
the same manuals that afe given to the rural health aids. It could also
be possible to make the pharmacist pass a certain test in order to be able
to dispense :.ith certain méd1cines.
B. Effects

(1) Effects on Morbidity and Mortality

The provision of manuals would seem to have a positive effect on
morbidity and mortality because they would reduce to an unknown extent

the probability of an erroneous diagnosis on the part of the pharmacist.



66

Exhibit 10: A Program to Integrate Midwives
Into the Rural Health Team

a) Establishment of goal of trained, licensed and super-
vised midwives with explicit ties to health post.

b) Provision of one bed in health post and permission for use
by such midwives for deliveries when conditions of hygiene in the
home of the parturient present high risks to health, or when

home of the parturient present high risks to health, or when
delivery complications arise too late for hospital assistance.

c) Expansion of trainee universe to younger women, identified by
midwives themselves and by health post staff, and to paramedics
suck as injectionists who are interested and motivated to

expand their health skills.

d) Intensive training in regional offices, with per diem

and travel allowances for carefully sel cted midwife trainees.
Precede tra’ ing with baseline test on beliefs and knowledge

so that, if number of personnel permit, the less- and more-
advanced can receive the education which accords with their

needs. Learning should also be tested during and at end of co.rse
and through selective field monitoring.

Emphasize areas identified in Claros study as particularly
weak, especially danger signals, referrals to clinic or
hospital, recommendations for controls, family planning, and
sex education. If courses are not to be held in regional
offices, design standard curriculum for clinic teaching use which
includes summary of Claros findings.

e) Provision of basic tool kits (scissors, gloves, clock, nail-
brush) on credit at low cost, including checklist of other
basic supplies, contraceptives, and cap/apron/pin bestowed

at end of successfully completed course.

f) Provide pregnant mothers who are going to use midwife with
1ist of necessary and desirable equipment for both mother and
midwife, and promote use of known, trained practitioner.

g) Sponsor research, perhaps by university level students of
botany and pharmacy, into traditional medicines, especially those
related to pregnancy anc childbirth, with the goal of identifying
beneficial, harmless, and dangerous ingredients and uses.

h) Sponsor investigation into reasons why midwives continue

in traditional beliefs and behaviors, the central research question
being the degree to which the maintenance of these derives from
conviction and the degree to which it derives from lack of knowledge
of alternative procedures.
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Exhibit 11: Anticipated Positive and Negative Points About

1.

Integration of Midwives Into the Rural Health Team

L4

Positive Points

a.

b.

Reduction in neo-natal death rate due to:

- gradual termination of unsanitary midwife practices

- better referral of difficult cases

Reduction in the need for hospital beds.

- the midwife might be less expensive tc the family, and
the expressed preference for hospital births might be
reduced. (This is a rather complex matter, see Harrison,
p. 100).

- Currently, personnel of the health center are stressing
the value of a hospital birth. One would expect, then,
over the long run, a tendency for an increase in the
percentage of births that take place in hospitals if the
midwife were integrated into the team.

Negative Points

The cost of midwife services to the family might rise as a
result of the professionalization of the midwife.

The operating cost of the clinic might rise, and the budget
of the health ministry would need to rise to take account

of the training and supply costs for midwives.

There would be a significant and unknown time lag before

the beneficial results would become visible. The impact of
the training and information would depend on a number of
complementary factors - the general educational level of the

-community, other health education programs, the age of the

midwife, experience with new procedures, even when accepted,
and so forth.
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The effect of licensing is not clear. It is difficult to see how
it could improve the situation. It would pose problems from the point o¥
view of the power realities that seem to exist. The pharmacist obvioysly
poses a threat to the government health sector personnel. He delivers
what they cannot deliver. Licensing and prescription requirements would
définite]y limit his ability to respond to the needs of the moment, and
hence to reduce morbidity and mortality, especially in emergencies. In
addition, licensing would increase the ability of the government sector
personnel to gain monopoly power over medical caré in rural areas, and
hence the "moonlighting" doctors could more easily raise their fees for
patients seen outside regular hours.

(2) Effects on the Distribution of Income

The effects of handing out manuals or engaging in other educational
activities would generally be considered neutral. The only positive
effect would seem to arise from the fact that the rural pharmacy is the
main source of medical care for the wage-earning population, and anything
that would increase the pharmacist's effectiveness would increase his
ability to maintain the earning power of the family in the lower levels
of the income distribution scale.
11.2.3 Inpatient Care - |
ALTERNATIVE ONE: THE STATUS QUO

The Ministry of Health provides inpatient care through 14 hospitals
and 9 health centers. The largest hospital seems to be Hospital
Psiquiatrico with 904 beds, and the smallest, the Hospital of Chalatenang: with

109. Ten of the fourteen hospitals have fewer than 500 beds. The number
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of beds in the health centers ranges from 60 to 80.42 The Social Security
System opefates two hospitals, the Ministry of Defense one, and National
Administrafion of Telecommunications one. The Social Security System
serves about five or six percent of the population and the Ministry of
Health is said to serve most of the rest. Utilization rates for various
specialties range between 77 and 89 percent.

Aé_noted in the discussion of inpatient care, there are severe
coordinatipn problems in the health sector. Hospitals, even in the
Ministry of.Health, are independent of the Health Post system. They even
seem to be independent of one another, leading,.it seems, *c duplication
and waste. The government 1is qu1te aware of th1s, and any description of

the status quo must recognize the fact that as far back as 1974, a Nationel
Commission of Health was created and charged with the task of developing a

true National Health System.43

‘Facilities and equipment seem to be in universally poor condition. At
Santa Ana hospital, which serves the second largest area in the country,
the operating room's capacity has been cut in half due to the poor
condition of anesthesia machines and accessories. At Usulutan Hospital,
built only four years ago, there are already several pieces of non-
functioning equipment. The laék of trained technicians seems to be

seriously redUcing the ability of the hospitals to do what they were

42 pnuario, Salud Publica in Cifras, pp. 21-22.

43 Jose Gonzales, Review of Administrative Practices in Selected Hospitals
in E1 Salvador, As Part of a Health Sector Assessment. San Salvador:
USAID, 1977, p. 17.
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designed to do. In addition, drugs and supplies are often minimal or
lacking, administrators untrained and quality control virtually non-
existent. %4

In general, the Social Security hospitals seem to be in better shape
than the Ministry of Health hospitals, all of which may indicate that
underfunding is at the root of the problem in the Ministry of Health.

The consultant gives the following description of the quality of
inpatient care in the hospitals.

There are two obvious levels of patient care provided at all

hospitals. Indigent patients are housed in large, often

crowded, open wards, with little attention paid to their privacy,

dignity or comfort. Some beds sag or are in poor state of repair.

Mattresses are often soiled or ripped and are rarely protected by

covers. Bedside tables are often not available. In several
institutions, beds actually touch each other. In the obstetrical

services of most hospitals, one can observe two patients sharing one bed.

Pensionado patients enjoy preferential treatment. They are generally
hospitalized in private rooms wnhich also contain a cot for accompany-
"ing spouses or relatives. Such accomodations are generally reascnably

attractive.
Much of the care provided can be best described as custodial. Few
instances were observed of pati:nts actually being treated by a
physician or nurse,4gxcept for occasional intravenous infusion sets
being administered.
Infectious wastes from the hospitals are dumped into ordinary waste
disposal areas where the poor people scavenge for items they can use.
As a consequence, there is a considerable likelihood that hospitals are

spreading disease among the population.46

44 1bid., pp. 18-22.

ety

45 1pbid., p. 23.

46 yictor Wehman, Water Supply and Environmental Health Sector Assessment.
San Salvador: USAID, 1977, p. 42.
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B. Effects
(1) Effects on Morbidity and Mortality

Un balance, the hospitals would seem to be reducing morbidity and
mortality. The probabi]ity, for instance, of a sanitary birth would
still seem higher in a hospital than anywhere else. The skills of a
surgeon are still available only in a hospital.

Nevertheless, the potential of the hospital is not realized. If
equipment is out of order, it cannot, obviously, serve its purpose of
curing and correcting, and hence the efficiency of the hospital is reduced.

More serigusly, many of the conditions described above can cause
disease and death. Staphylococcus infection is more likely if antiseptic
procedures are not carefully enforced, and, given the absence of quality
control, they do not seem to be. In addition, there is the possibility
that inadequate disposal of wastes spreads disease outside the hospitals
and ahong the'poor.

(2) Effects on the Distribution of Income

In addition to the well known problems of access arising from the fact
that hospitals are located in urban areas and hence less available to
country than to city dwellers, there is the problem of differential
treatment discussed above. It'seems obvious that the hospital system
serves the poor less adequately than the rich.

ALTERNATIVE TWO: INSTITUTE A TRAINING AND MAINTENANCE PROGRAM
A. Description
This could be conceived of as a personnel program. The elements are

contained in Exhibit 12.
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Exhibit 12: Elements of a Training
and Maintenance Program

Element
Inservice Training Using AHA Manuals

(a) Faculty seminars
(b) Instructor training

(c) Purchase of manuals :
Sub-total
Training of 14 Maintenance and
Sanitation Teams of Three Men
per Hospital (two weeks)
Sub-total

Annual Recurrent Expense

Salaries
Refresher Courses

Total Recurrent

Cost

19,000
38,000

13,000

70,000

3,800

73,800

67,200
2,000

69,200




73

At a discount rate of 10%, the present value would be 765,800.
8. Effects

(1) Effects on Morbidity and Mortality

The program would be expected to reduce morbidity and mortality
through two assumed causal sequences. First, by introducing more sanitary
measures, the program would reduce the probability of infectious disease
arising from faulty sanitary practices. Second, by maintaining more
hospital equipment in a working condition, it would increase the effect-
iveness of the hospital staff in their efforts to treat and rehabilitate.

(2) Effects on the Distribution of Income

Sanitation, particularly sanitary disposal of hospital wastes,
would seem to benefit the poor. The maintenance of equipment would seem
to be neutral in effect or to benefit the upper classes, given the
differential character of treatment in the hospitals.

ALTERNATIVE THREE: EXPANSION OF THE SOCIAL SECURITY SYSTEM
A. Description

Not much in the way of concrete information has been presented
about the Social Security System, though all the consultants seem to
agree that some advantage wou]d exist in expanding the system.

An expansion would involve first of all an increase in the "covered"
population and a consequent increase in revenues for the Social Security
System. This would be true no matter what form the expansion might take.
The potential methods for using the new funds generated would vary. At
one extreme, the Brazilian pattern might be followed and the Social Security

System would pay lump sums to the different rural health care institutions."7

47 M, v. Bastas, "Brazil's Multiple Social Insurance Programs and Their
Influence on Medical Care," International Journal of Health Services,
(1971), Vol. 1, No. 1, pp. 378-389.
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On the other hand, a National Health Service could be created under
social security auspices on the Chilean pattern.48 An elite full-time
corps could be developed structured the same as the Ministry of Health
rﬁra] health teams. Or the Social Security System could purchase
pensionado status for its clients. The pros and cons of these and/or
other systems could be debated and the system most adapted to the solution
of Salvadorean problems could be selected.
B, Effects

(1) Effects on Morbidity and Mortality

Since many of the MOH problems seem to proceed from lack of funds,
social security funds coming into the system should increase its efficiency,
and hence its effect on morbidity and mortality. If a National Heelth
Service, staffed by full time personnel were developed, there would be
a power base to bias expenditures jn a more preventive direction than now
seems possible.

(2) Effects on the Distribution of Income

As noted earlier the so-called "working class elite" would be consider.
low income in any realistic value system so some statements about "equality"”
are somevhat wide of the mark ényway.

Social Security is financed by funds that would not be available
for health care if they were not channeled to Social Security recipients.
Arguments that social security benefits the few at the expense of the many

are, therefore, usuaily unfounded--Unless the Social Security System

48 T, L. Hall and S. Diaz, “Social Security and Health Care Patterns in
Chile," International Journal of Health Services, (1970), Vol. 1,
No. 4, pp. 362-377.
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draws health manpower from equitable activities that serve the poor.49

This seems unlikely in E1 Salvader at present since the doctors and nurse:
serving the poor are fulfilling the requirement for the ano social.
On the other hand, the payroll tax has a regressive impact and this
regressive effect must be weighed against the progressive effect of the
improved medical care that could be made available to low income groups.
(3) Other Effects
Expanded Social Security financing would lead to increased utilizati.
rates and a consequent expansion of investment in the health sector.
Social Security financing, in the absence of strong measures, such as the
creastion of a National Health Service, would tend to foster an empnasis
on curative rather than preventive care.

ALTERNATIVE FOUR: INSTITUTION OF CITIZEN AND ADMINISTRATIVE BOARDS TG
' FOSTER INTER-INSTITUTIONAL COOPERATION

A, Description

Two types of organization are envisioned. A national commission for
improvement of hospital care would be composed of prominent and distingui:. 2d
professionals from all walks of life. The commission would consider
such topics as minimum standards for hospitals, training programs, replace
ment of physical plants, changes in social security laws, and so forth.

The other type would be more professional, a hospital asscciation,
affiliated with the International Hospital Federation. Its membership

would include representatives from all hospitals of all kinds in E1 Salvac r.

49 Alan Sorkin, Health Economics in Developing Countries. Lexington,
Massachusetts: D.C. Heath, 1976, p. 118.
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The Federation "would be in a position to coordinate efforts with the EI
Salvador Hospital Association toward the development of hospital training
programs, scheduling seminars and other activities of value to hospitals,
particularly during the developmental phase of the proposed hospital
organization."50
B. Effects

(1) Effects on Morbidity and Mortality

The ultimate effect would be an increase in the ability of thg hospi
to treat and rehabilitate. The organizations would be expected to facili
coordination between institutions, enforce guality control standards and
enhance the ability of the Ministry of Health to obtain funds.

(2) Effects on the Ddistribution of Income

Generally these programs would benefit those who could afford
hospital care.

If the referral and supervision system were affected in some way tna’
would aid the Rural Penetration Program, however, the program might have
a beneficial impact on the poor.

I1.3 Training and Research

II1.3.1 Training
ALTERNATIVE ONE: THE STATUS QUO

A. Description
Health training facilities consist of: a medical school with an
attached medical technology school; two schools for registered nurses, one

in San Salvador and the other in Santa Ana; four schools for training of

50 Gonzalez, p. 27.

Is

e
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auxiliary nurses and; a health training zchool for short courses. £acn
year, the system graduates between 250 and 200 doctors, about 1CG0
registered nurses and 200 auxiliary nurses. The nealth tr2ining scnool
gives about 30 short courses averaging 3 to 6 days in duration. In
addition, there are the courses for training rural nealth aids and
expanded role nurses mentioned in previous sections.
B. Effects

A number of gaps in the training system have teccme cbvigus frcm an
examination of the treatment and rehabilitaticn system. These include:

1. A shortage of trained administratirs at all leveis.

2. Unnecessary "sccial distance” Setween tne memiers of the realtn
team and the members of the community wnhicn they serve.

3. lnacequate training for rural healtn aides.

(1) Effects on Morbidity and Mortality

Obviously the training that the doctors and nurses receive has
equipped them to make a significant centribution to the health of the
Salvadoreans. Just as obviously poor administration and inacequate
preparation to deal with the rural campesino probably prevents tnem from
achieving their full potential.

Often, however, it is difficult to separate poor administration frem
lack of funds. There is a rather nigh degree of uncertainty in attributing
current problems to lack of training of the personnel involved - wren the

same type of people successfully administer the social security program.
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8. Effects on the Distribution of Income

Trainirg cenerally benefits directly those who receive it. FKHA
training Serefits a lcwer income group. Other training would benefit
the richer 2lements directly by nermitting them ta fulfill higher career
aspirations. It would benefit the poor only to the degree that it would
improve the type of health care that they recaive.

ALTERNATIVE TWO: A PROGRAM TQ TRATHN HEALTH ADMINISTRATCRS
A. QJescriptign

The prograrm would have the following program components:

1. Set up 2 number of courses three to six wonths in length to
train intermediate and upper level administrators.

2. Train an initial group of five hospital Administrators in
appropriate universities in other Latin American nations.

The first component assumes a number of institutional changes, namely
the appointment of regional htalth administrators and of nealth center
administrators, as well as the use of auxiliary nurses to supervise rural
health aids. It also assumes a considerable expansion of staff at the
National Health Training School, and the use of nurses to supervise
rural health aids. The courses given would include the following subjects:

1. Information Systems and Systems Analysis

2. Planning Methods.

3. Program Budgeting.

4. Supplies, Management and Control

5. Transportation Systems and Programming.

6. Personnel Administration

7. Basic Accounting Procedures
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The actual curriculum and the sequence of topics to be covered in
each subject area would be determinaed by the type of "student" in the -
course. The devé]opment of this program component would involve the
following steps.

1. Expansion of the staff of the Health Training School.

2. Task Analysis for the following jobs:

a. Regional Health Director
b. Health Center Director
c. Rural Nurse Supervisor

ALTERNATIVE THREE: A PROGRAM TO INVOLVE THE UNIVERSITIES IN THE RURAL
PENETRATION PROGRAM '

A. Description
The model for this program is the CRUTAC program in Brazil. The

program is described and analyzed in an easily obtained doctoral

dissertation.S]

The basic concept of CRUTAC is thc integration of university

training with service to rural communities in all the professional
areas in which the university functions. The idea is to take
students in advanced courses, together with professors to a

selected rural community to carry out assigned projects of an in-
service training nature and at the same time give to the community
needed professional service, be it in the realm of solving health
problems, dealing with legal matters, building bridges, or whatever.
In short, CRUTAC aims at creating a body of university students in
all areas of study whose education includes experience in the practical
application of their training. At the same time it provides services
for rural Brazilians in the interest of society and of the integrated
development of the nation.52

B. Effects
Such a program, combined with academic inquiry and reflectiur: on

factors such as communication would seem to be of assistance in removing

51 Ann Q. Tiller, The University as an Agent of Community Health in Brazil
with Emphasis on the CRUTAC Program. Houston, Texas: University of douston
Health Center. (Ph.D. Dissertation) 1975.

52 1phid., pp. 19-20.
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‘some of the social distance between health center personnel and campesinos.
It might also bring other resources to bear on the whole rural
penetration program.

11.3.2 Research and Development

ALTERNATIVE ONE: THE STATUS QUO
A. Description

There is very little information about university based research and
its relationship to the country's problems. One would presume that
academic research is going on. The'process by which the rural health aid
program was developcd can-be taken as a case study of more applied research
in this area. It is a rather good e*amp]e of a strategy called increment-
alism. A program is started, evaluated rather rapidly, changed according
to the. evaluation, operated again, evaluated again, changed again, and so
forth.

If the research and development cycle cah be conceived o 2. 1
continuods repitition of design testing and re-design, the pro;?am
emphasizes testing over design based on rational analysis and recourse
to experience e]sewhere‘

B. Effects

Tﬁis method is quite good at adapting the method to local conditions.
There are, however, a number of problems.

1. Results in evaluation are determined by the questions. If
the desian stage is inadequate, then relevant questions may never be
“asked. As a consequence, the final design may contain flaws that are
unrecognized due to a narrow view at the beginning.

2. Morale problems can arise. In the EI Salvador case, the first

group of aids considered themselves undertrained. There is no guarantee
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that the next group will be satisifed with their training.
3. At some point the system will become institutionalized. The
relevant question is: Will the institutionalization come too early?

ALTERNATIVE TWO: A PROGRAM TO IMPROVE THE DESIGN OF THE RURAL HEALTH
AID PROGRAM

A. Description

The objective of this program would be to improve the design and
redesign phases of the sequence described under alternative one. The
program elements would include:

1. Exploratory trips for MOH personnel to see similar programs in
operation and to discuss problems with people operating these programs

in other countries.

2. A functional analysis. This is a procedure for scientifically
defining the roles of the health team members in terms of specific health
needs and identiFfying training requirements based on these needs. It
is described in a recently published book. 53

A preliminary estimate of program e]emenfs and cost is contained in
Exhibit 13.

B. Effects

Hopefully, this program wdu]d improve the ability of the Ministry
of Health to prepare job descriptions and field the type of rural health
aid that would respond to the needs of the rural population.

Financial Constraints

It is necessary to develop some estimate of the amount of money the

Ministry of Health will have available ir future years to spend on new

53 Department of International Health: The Johns Hopkins University,
The Functional Analysis of Health Needs and Services. New York:
Asia Publishing House, 1976.
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Exhibit 13. Elements of a Program to
Improve the Design of the
Rural Penetration Program

Travel Component:

Travel $20,000

Per Diem 3,000

Functional Analysis Component:

6 M/M Functional
Analysis Consultant 520,000

4 Round Trips 2,000
180 Days per diem " 7,200

12 M/M Field :
Supervisor 6,000

48 M/M 4 Interviewers 16,000

12 M/M Research

Assgistant 6,000
Data'Proceséing 4,000
$61,200

84,200
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projects. This section will first project the Ministry of Health budget.
Then, allowance will be made for likely committed expenditures in the
future. The residual after deduction of committed expenditures will dive
some notion of the amount of money that the Ministry will have to spend
on new projects in coming years.

Budget Projections

If the government can increase the rate of saving to around five
percent of GDP, increase agricultural production by four percent per year
and manufacturing exports by seven to ten percent per year, then an average
GDP growth of about 5.5 percent seems quite likely.

If this is done, given recent tax reforms and the increased reliance
on the income tax, tax collections should rise by about seven percent
per year. This implies an increase in the ability to fund health
' activities of .about seven percent per year and an expected rate of increase
in the health budget of about seven percent a year.

Proceeding in a different direction, and'assuming an aﬁtomatic

increase in the health budget, the average annual increase was calculated

by the formula A = N
‘ | B1976
B1965

Where B; represents actual expenditure for the ith year in constant dollars.

A = Average rate of increase

The average using this method is 6.9. A seven percent average
annual figure was consequently used to project MOH budgets to the year

2000.
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In the absence of assumptions on which to base high and low estimates,
a simple statistical technique was used. The squared deviations of the
actual from the projected budget figures for the years 1965-1976 were'
sdmmed, and divided by ten (the number of years less one). It is possible,
then, to create high and low figures by adding a multiple of the square
root of this number to, and subtracting it from, the projected value.

The final high low and expected values are given in Table III.1.

Future Conmitments

Present organizational structures imply that significant fractions
of future budgeted funds will be committed to specific purposes{ The
MOH will not be free to transfer these funds to other uses.

Current Transfers

The item "current transfers" includes payments to the National
hospital system, which accounted for over 90% of this cétegory in the
most recent budtet. To project this into future years, a logarithmic
regression line was fitted to current transfefs for the years 1965 to

1976. The estimated cquation was:

1
:

Trend projection is a very risky way to forecast. but the information on

5.592 + .1981i «
0.73401

which to base 1ikely behavioral assumptions w:i: simply not available.
Table II.2 contains projections to the year 2000. It also deducts this
figure from the expected MOH budget figure .o give an idea of the

residual that will remain after the Ministry fulfills this commitment..
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Table III.1

E1 Salvador: MGH Budget Projections Until the Year 2000
(millions of 1971 dollars)

Year Low Expected High
Estimate Estimate Estimate
1977 17.38 22.59 27.80
1978 18.96 24.17 29.38
1979 20.66 25.86 31.06
1980 22 .46 27.67 - 32.88
1981 24.40 29.51 34.82
1982 26.48 31.68 36.88
1983 28.70 33.90 39.10
1984 31.06 36.27 41.48
1985 33.60 38.81 44 .02
1986 36.32 41,52 46 .72
1987 39.22 44 .43 49,64
1988 42.33 47 .54 52.74
1989 45,66 50.87 56.08
1990 49,22 54.43 59.64
1991 53.04 58.24 63.44
1992 57.12 62.32 67 .52
1993 61.48 66.68 71.88
1394 66.14 71.35 76.56
1995 71.14 76.34 81.55
1996 76.48 81.69 86.90
1997 82.20 .87 .41 92.62
1998 88.32 93.52 98.72
1999 94 .86 100.07 105.28

2000 101.86 107.07 112.23
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Table [I11.2 Projections of Current Transfers and Calculation of Future

Expected Residuals (In iillions of 1971 Dollars)

(1) (2) (3) (4)
Year Expected MCH Budget Expected "Currert Transfers" Residual (2-3)
1977 22.59 9.100 13.49
1978 24.17 9.229 14.94
1979 25.86 9.351 16.51
1980 27.67 . 9.466 18.20
1981 29.61 9.576 20.03
1982 31.68 9.680 22.00
1983 33.90 9.780 24.12
1984 36.27 9.376 26.39
1985 38.81 9.968 28.84
1986 41.52 10.056 31.46
1987 44.43 10.142 34.29
1988 47.54 10.224 37.32
1989 50.87 10.303 40.57
1990 54.43 10. 330 44,05
1991 58.24 10.455 47.78
1992 62.32 10.527 51.79
1993 66.68 10.598 56.08
1994 71.35 10.666 60.68
1995 76.34 10.733 65.61
1996 81.69 10.798 70.89
1997 87.41 10.861 76.55
1998 93.52 10.923 82.60
1999 100.07 10.983 89.09
2000 - 107.07 11.042 96.03

Calculated from MOH data produced in Karen Lashman "Budget Analysis, San

Salvador:

USAID, 1977.
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The continual rise in the projected residuals results from the fact
that current transfers in the past have not risen as rapidly as MOH
budgets. This assumption was automatically included when the regress{on
on past behavior was used to project future expenditures.

It is illegitimate to assume that opz:rating expenditures will increase
at a constant rate as they are determined by staffing patterns which
depend to a great extent on investment in buildings. Since data on salari:s
are unavailable, it was assumed that operating expenditures would remain
at their 1976 levels. Salaries and equipment costs for rural aids
are available. This, of course, underestimates the costs that the program
will impbse on the system.

Table III.3 calculates the residual after these costs are removed.

It is impossible to go further on the basis of available information, but
it can be seen that, even carried this far, the analysis demonstrates that
the MOH could not take on the recurrent costs imposed if all the

preferred alternatives within each program category were implemented.

The residual for 1977 is only $9,000 more than the difference between the

expected estimate and the low estimate in Table III.T.
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Table I11.3 Projected Budget Residuals Assuming a Continuation of
Operating Expenditures at 1976 Levels and Accounting
for Salaries and Equipment of RHA's

Estimated
Equipment Residual Residual After
Number and Health Corrected Deducting 1976
Year of RHA's Salary Costs Budget Residual Operating Budcat
1977 20 .15 13.49 13.34 5.30
1978 300 .37 14.94 14.57 6.53
1979 500 .63 16.51 15.88 7.84
1980 1,000 1.26 18.20 16.94 8.90
1981 1,500 1.89 20.03 18.14 10.01
1982 2,000 2.53 22.00 19.47 11.43
1983 2,500 3.16 24.12 20.96 12.92
1934 3,000 3.79 26.39 22.60 14.56
1985 3,090 3.90 28.84 24.94 16.90
1986 3,182 4.02 31.46 27.44 19.40
1987 3,278 4.14 34.29 30.15 22.11
1988 3,376 4.26 37.32 33.06 25.02
1939 3,478 4.39 40.57 36.18 28.14
1990 3,582 4.52 44.05- 39.53 31.43
1991 3,690 4.66 47.78 43.12 35.08
1992 3,300 4.80 51.79 46.99 38.95
1993 3,914 4.94 56.08 51.14 43.10
1994 4,032 5.09 60.68 55.59 47.55
1995 4,153 5.24 65.61 60.37 52.33
1996 4,277 5.40 70.89 65.49 57.45
1997 4,406 5.56 76.55 70.99 2.95
1998 4,538 5.73 82.60 76.87 68.83
1999 4,674 5.90 89.09 83.01 74.97
2000 4,814 6.08 .96 03 89.95 81.91
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SOME POLICY CONCLUSIONS

This section is based on the assumption that, although no perfect
priority setting algorithm exists, the process, nevertheless, of attemét.ng
to apply rational criteria to the priority setting problem will produce
valuable information for policy purposes. Consequently, priority setting
in E1 Salvador will be approached first from the perspective of problem
size--using morbidity and mortality statistics. Then considerations of
program effectiveness will te added. Then costs will be considered in
conjunction with effectiveness and finally a number of other factors wili
be considered. Some of these factors are unquantifiable. Otners would
have been quantifiable in an analysis that suffered from fewer constrain-s

of time and staff.

IV.1. Priorities Based on Problem Size

Priorities can be established from morbidity and mortality statistics.
Then these priorities can be zgmpared with existing plans to find new possible
areas of intervention. Diarrhea, the major cause of sickness and death in
E1 Salvador is recognized and receives consideration in many other sections of
the present analysis. The fol]qwing “gaps" in the program structure, however,
need further attention if problem size is taken as an indication of health
priority.

(a) Dental care. Judging from the number of clinic visits (Table 1.3},
dental problems seem to be a matter of concern to the people. The government
does have a program to fluoridate the teeth of school children. New inter-
ventions would include efforts to expand the range of services at the
health unit--beyond cleaning and gxtractions, and the development of specific

outreach and education activities.
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A

(b) Nutrition. Under-nutrition was present as an underlying or associaired
cause of death in 71% of the child deaths in the PAHO siudy. Program opticns
would include supplementary feeding and extension work. 7he Rural Health
Aid does have a minimum extension role. He passes out pea seeds and en-
courages the campesinos to plant them.

(c) Accidents. Accidents, particularly among males, are a major cause of
death in E1 Salvador. (Tables A.10 and A.11). Accident prevention progranms
ranging from traffic control to industrial hygiene to alcohol and drug

abuse wouid seem to merit further investigation.

IV.2. Considerations of Effectiveness

It almost goes without saying that the quantitative analyses undertaken
in the preceeding pages will automate priority setting neither for the
Government of E1 Salvador nor for the U.S. AID Mission. An examination
of the estimates in Exhibit 14 bears this conclusion out. First, simply
accepting the figures at face value. one can note that:

(a) If certainty of impact is the criterion, then vaccination

of children for infectious diseases would have the highest
priority and the rural health aid program would have the lowest.

(b) If maximum potential 1ife-saving were the criterion, then the

Rural Health Aid program would run a close second to the
integrated rural sanitation program and the integrated pest
control program would rank near the bottom.

{c) Malaria control, would rank quite low by the deaths prevented

criterion, but it would rank quite high, second only to an
integrated rural sanitation program by the reported case index

criterion.
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Exhibit 14

Some Effectiveness Inficators

Program Deaths Prevented Reported Clinic Uncertainty
per 100,000 Case Index  Outpatient
Index
§
:
Integrated 0-232 31.9 5.8 Moderate i
+ Rural
Sanitation
Integrated 0.375-.05 1.1 0.3 Lew
Pest Control
Vaccination 24-46 0.3 . 0.008 Lew
Progran
Malaria Control 1.3-2 9.1 0.02 Moderate
Rural Health Aid 0-193 0 0 Hizh

The figures, however, cannot be accepted entirely at face va.ue. As
noted in the body of the analysis, deaths caused by malaria may exceed
deaths attributed to malaria because the fever may weaken infants, thus
raising the decth rate formally attributed to other causes. The e;timate
for potential lives saved by the rural health aid is drawn from programs
that included infectious disease control so that the upper limit of
potential deaths may be an overestimate if a vertical program is operated
at the same time as the rural penetration program. On the other hand,
there is come possibility that if the rural health aid is given ccmmunicable
disease control responsibilities with present training and supervision
procedures, the program might be ruined. Finally, the uncertainty score
is low both for the vaccination program and for the integrated pest control

program, but an impartial observer would be much more certain of the impact

of the vaccination program.


http:0.375-.05
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Nevertheless, the following conclusions seem valid. The integrated
rural sanitation program ranks high on all indicators except uncertainty.
There is no feasihle way %0 reduce that uncertainty because it is related
to doubts about the behavioral adaptation of the campesino family. One
would expect, however, a declining uncertainty level over time if education:
levels rise in rural areas. A vaccination program centrally supplied and
administered is probably advisable for the present. The malaria program
can have a significant effect on morbidity, but its impact is, again, uncert .in
because it involves activities recently untried in £1 Salvacor. The health

care element in the rural penetration program could have a significant

impact. A reasonable man would not, however, expect it to have much effect

at all. But, uncertainty might be reduced by programs discussed in the

section on the treatment system and in the section on research,

1V.3. Cost Consideraticens

The expected time stream of costs and benefits differs from program
to program. For instance, the relevant costs for a vaccination program are
operating costs because capital costs have already been incurred. If a 20
year time span is envisioned, then an annual cost will accompany each set of
benefits. On the other hand, decisions about capital costs are relevant
to the integrated sanitation program. Extensive expenditures would be
made for the next five years and the health "payoff" would continue past
the end of the planning horizon, with annual operating costs considerably
less than the annual costs during the construction period. The comaon way
to compare costs is to reduce them all to present value at an appropriate
discount rate. This is done for three programs at three incerest rates in

Exhibit 15. A1l program cost estimates are scaled to a population of 100,0C..
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Exhibit 15

The istimated Cost of Three Programs Serving a Population of 100,000
(Present Value with a 20 Year Time Horizon)

% ""2ccination Program Rural Health Aid Program Integrated Sanitation
; Program
. 3% 115,828 1,623,456 15,342,992
g 107 79,128 1,112,106 14,085,362
207 45,258 640,210 12,142,062

The vaccination program expensa was caiculated by dividing the estimate
derived in the body of the analysis by 40; This would reduce it approxi-
mately to the expense needed for 100,000 people. A population of 100,000
weuld need approximately 100 rural health aids. Annual salary and supply
cost per aid was estimated at $1,260, training cost at $16 per week.

Six weeks training was assumed in the first period and two weeks every year.
The cost of the rural sanitation program was derived by first developing
cost astimates for latrines and water supply with household connections for
the population of 770,000, summing and adding these to a health education
component. These costs are not totally accurate. The cost of the rural
health aid omits consideration of the additional costs he would impose on
the system - costs of supervision and supply - costs of caring for

patients he m}ght refer.

Obviously, it would mike no sense to choose the cheapest program, without
considering its relﬂtive ability to reduce a health prnblem. If it were
assumed that all three programs achieved their potential every year for 20
years, then the cost per life saved would be estimated at $86 for the

vaccination program, $288 for che rural health aid program and $3,036 for
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the integrated sanitation program. This assumption is, of course, unreali.:i

but since there is no adequate way of predicting differential time streams
of benefits, the simple assumption would not seem to introduce any bias
into the comparisons. Yhis would be deceptive, however, because it is

not very likely that the rural health aid program will achieve its potenti.

It is moderately likely that the sanitation program will achieve its potent.

extremely likely that it will do something, and almost certain that the

vaccination program will achieve its potential. In ad4ition, the calculat:
leaves out of account the ability of the sanitation prog%am to reduce morb:
hy a significant amoun:. At a minimum, the analysis strengthens the conter
that the vaccination program should receive a high priority and that in th:

case of the rural health aid, priority should lie with programs aimed at

reducing the uncertainty surrounding his expected Impact. Cost per life s. 2

is an inadequata index of the importance of environmental sanitation becau:

it does not take account of its ability to significantly reduce morbidity.

1V.3. Other Considerations

IV.3.a. Some Conclusions that Seem to Follow from the Analysis

Some rather definite conclusions seem to follow from the analysis even
though the results cannot, at present, be couched in rigorously quantitativ

terms.

(1) Household Connections Should be Provided with Rural Water Supply S

Nty

on

;tems

Rather strenuous efforts, but still unsuccessful, were made in the cou.:

of the analysis to develop some method for comparing costs and benefits of

D

water supply with and without household connections. Some of the work can ::

seen ia Appendix C and in attempts to deal with different cost implications

in Appandix A. It does seem that with more time and analytical effort, sor
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estimates might be forthcoming. Nevertheless, even without rigid effective-
ness estimates, the following considerations are quite important: First,
household connections have a greater potential impact on morbidity and
mortality because they improve both the quantity and quality of the water
available to the family. Seconrd, although household connections involve

a larger capital cost to the agency, water supply without housenold
connections will impose a larger operating cost. Third, there is an income
distribution nroblem here--particularly if common sources are not provided
along with household connections, and if tariffs are not carefully worked
out, both to avoid subsidizing the rich and Lo make water available to

the poor. Finally, household connections with tariffs permit some attention
to consumer preferences.

(2) Nutritional Programs Need Intensive Investigation

This follows, not only from the size of the nutrition problem noted
above, but also from the results of the studies reviewed in Appendix A,
It will be recalled from the discussion of goals in the body of the analysis
that the government considers morbidity and mortality among pre-schoolers
to be a matter of high concern. Most of the studies reviewed in Appendix A
support the contention that nutritional supplementation is probably the most
effective of the strategies available to reduce morbidity and mortality

in one to three year age group.

IV.3.b. Some Non-Quantitative Considerations

(1) Questions of Research Design

Wwhen both uncertainty and potential effectiveness are high, the classic
strategy is the development of a research desiga which will produce information

aimed at reducing the uncertainty and thus, make the potential effect more
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likely. This approach seems justified in the case of the malaria control
program and in the case of the rural health aid. It seems to be a prime

area for international assistance because the argument can be made that a
country that faces budget restraints such as those facing E1 Salvador cannot
afford to set up a complex experiment when many of the benefits will accrue
to other countries. This is particularly true in the case of malaria
control, because as a number of sources testify, many countries are seeking
more effective ways to control malaria, and any discoveries made in £l
Salvador would benefit other countries also. It is aiso true in the case

of the uncertainties surrounding the rural penetration program. Problems

of supply, job description and training are not unique to El1 Salvador. The
development of an experimental design that would solve some of these problems
would benefit many other countries trying to deal with the problem of providing
health care to rural areas.

(2) Questions of Political Feasibility

When a program would seem to have a beneficial impact, but it cannot be
implemented because of political opposition, the appropriate strategy
iavolves attempts to develop a constituency. This would seem to be the
case in areas of pollution control and industrial hygiene, and to a lesser
extent it would seem to be true of programs that might reduce the autonomy
of the hospitals.

International agencies could make a beginning by sponsoring conferences
that, if properly covered by the press, would educate the populace to the
seriousness of the problems caused by ignoring environmental hazards. In
this respect, AID could cooperate with the Pan American Center for Human

Ecology and Health. In addition, certain investigations could be initiated
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into the cost of industrial accidents, the potential cost reductions possibl:
through an integrated pest control program, and so forth. The results could
be publicized so that business interests would learn that pollution costs
them money.

In addition, the development of citizen and professional bodies of the
type suggested in Section I11.2.2.3 can constitute a sort of "first step”

in the development of institutional reforms.
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APPENDIX A

ESTIMATES AND CALCULATIONS

Pelicy analysis, because it deals with the future, must cope with
uncertainty. In most Third World Countries, the problem is compounded
by serious statistical problems. And, finally, in the health field, many
causal sequences are shrouded in uncertainty. Quantitative estimates of
the health impact of variods alternatives are, then, of necessity, highly
uncertain. It is sometimes helpful, however, to develop quantitative
estimates of the expected effect of different interventions on morbidity
and mortality if tha limitations of these estimates are constantly borne in
mind. Even though present knowledge is imperfect, it is the only knowledca
we have, and decisions based on imperfect knowledge would seem, a-priori,

superior to decisions based on total ignorance.

I. A Simple Mortality Model of a Rural Population in E1 Salvador

An 2dequate policy model would inciude the following elements: (1) a
model of the prevention, treatmnent and rehabilitation systems; (2) a model
which would permit estimates of the effect of the system on morbidity and
mortality; (3) a method for assessing the social damage of the different
diseases; (4) a method for relating specific system changes to morbidity and
mortality so that the effects of task specifications, supply and management
techniques and personnel policies could be evaluated in terms of their impact
on health problems. It is impossible to construct such a model because there
is very little information on item (3), and item (4) is essentially the present

frontier of research in the rural health delivery area.
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In this analysis, staff and time constraints imposed limits on the ty

48]

of model that could be developed. In particular, without the constant adv .
of an epidemiologist, it was considered futile to attempt to model morbidi -,
and the index method described earlier was used.

This appendi develops a simple model of rural mortality patterns, an
with the aid of this model, and other information available in the Washing :n,
D.C. area, performs some cost-effectiveness experiments. The model has
limitations, of course. No model ever describes the "real world". For on
thing, the real world is too complex. Models attempt to extract from the
real world only those elements necessary for making an intelligent decisio: .
For another thing, no one knows exactly what is going on in the real world
Intelligent decisions are made, nct on the basis of what goes on, put on t:.
basis of what an intelligent man would think goes on based on the best
knowledge presently available to him. The best model is, then, a summary 1
those clemants of presen: knowledge deemed necessary to make contemplated
decisions more rational.

No computer was made available for the analysis, and for this reason
extremely simple assumptions were used to create an age cdistribution and a- :
specific deatn rates for the model population. This would render the model
inadequate for estimating demographic effects. It is, however, most probat 1y
quite adequate for a simple analysis of health prob1ems.] One benefit of t s
enforced simplicity is that the model is quite easy to understand. Anyone
with a knowledge of simple arithmetic should be able to follow the logic

employed.

1 See United Nations Department of Economic and Social Affairs, The Concept of
a Stable Populaticn: Applications to the Incomplete Demographic Statisti s.
New York: United Nations, 1968, p. 9.
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The first step was to cr2ate 1 model rural population., Tne sopulitic
size was 102,200, The sec ratic and 39e structure orf the 1971 census
were used o develop a sex and ane aistrivution.  The dmplicit 2s.ung-
tion - that the rural population structure is the same as the averige - is
not totally accurate. The inaccuracy, however, should not greatly hinder
the purpose of the analysis - to develop a rough and probabie profile of
death rates by cause in a typical rural population.

Table A.1 illustrates how :'.¢ age and sex distribution of the model
population was developed.*

For the "lower limit," the official death rates of the 1971 census
were used. The true ruralndeath rate would be expected to be above this
rate for two reasons. First, it is an amalgam of urban and rural death
rates, and rural death rates are higher than urban death rates. Second, th
official child death rates diverge considerably from those in the careful
PAHO epidemiological study done at the same time.2 For the upper limit,

a United Nations Mcdel Population was chosen.3 This population shows what
the age structure would be if vital rates remained constant. The populati:s
for level 65 was selected. The life expectancy (52.5) is slightly higher
than the lowest life expectancy estimated for El Salvador (51 for males

and 58 for females), but the infant death rates for this model seem above

any estimated for E1 Salvador, (145 for males and 129 for females versus 120

average estimated for E1 Salvador).

* Note: Tables are placed at the end of this appendix. Exhibits are inciuded

in the body.

Ruth Rice Puffer and Carlos V. Serrano, Patterns of Mortality in Childhood.
Scientific Publication Mo. 262. Washington, D.C.: Pan American Heaith
Organization, 1973.

United Nations Department of Economic and Social Affairs, The Concept of :
Stable Population: Application to the Study of Populations of Countries
with Incomplete Demographic Statistics, Population Studies, Wo. 36, New :.rk
Uaited Nations, 13868, p. 157.




The age specific death rates were applied to tne aqge 3rouds 'O produles

in thoe model popul:tion by 132 jriuli.

[v4)

high and low estimates of total Zeath
Finally, to create a distritution Dy underiying cause for Chitdran under
five and infants, osroportional Zeaths Sy underlying cause were s3%inited
for each age yroup, using the PAHO study (Pufrer and Serrino, 2D. cit.).
Thase proportians were then applied to the age groups %0 oroduce high and
low estimates of death be’cause.

For those over fifteeh. it was necessary to use official ceith stati:tic:.4
First, for each age group tne number of reported deaths from 3 specific
disease was divided by the total number of deaths in that age jroup. That
is, for instance, total reported deaths in the age group 15-21 would be
divided into reported deaths from amebiasis then into reported deaths fran
measles and so forth, until a complete fractional distritution of deaths in
that age group had been created. Then, these fractions were used to apporti:n
the age specific deaths in the models, producing high and low estimates of
death by cause in each of the age groups.

II. Effects of a Vaccipation Program on Deaths from Infectious Diseases of
Childhood

Reported cases and deaths of infectious childhood diseases declined

drastically after the government started a vaccination campaign in 1972.

% World Health Organization, “orld Health Statistics Annual, 1972. Geneva:
World Health Organization, 1v75, pp. 126-137.
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The decline in renor-ed deaths can be used to astim:
deaths. Rezorted deaths 40 not form, Of cource, 1n untiased savpl2 of actual
deaths. Juite obviously, those with less 1CI25s 1o 3 realtn tnrtd
less likely ¢o Zia <trers. ‘“evertneless, 1t 15 tre Ihange 11 deds
important here, eported deaths would not ~onstituza an adaequate 1sis

for reasoning, haowever, if the decline in reforted seaths was N0t carallalss
for some reascn by a decline in actual deaths. This could nippan =i1ther it
incidence was larger or smaller in the popuiation from which instituticnailz!
deaths occur than in the larger population, or if coverage differed Detwoen
the two populations. For children, these twn factors would seem 15 work in
upposite directions. The more rural cnild might have a lower likelihocd of
exposure than the urban child (and the urban child would be more likely to
die in a health institution). On the other hand, the rural child might
also have a lower likelihood of being vaccinated. Finally, a hiyner
likelihood of undernourishment or weakness arising from diseases caused

by poor sanitation, malaria, or other diseases, would raise the likelihood
that the rural child, if the death could be recorded, would be said to have
died from measles or diptheria. In the latter “nstance, one has a
definitional problem. After all objections have been considered, however,

the decline in recorded deaths remains the only way to develop estimates

of 1ikely deaths in E1 Salvador.
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Mathematically, the reduction in tota! reported cases divided by total
cases will produce the same reported disease score as the method described
in the body of the report. Equation A.2 subtracts reported from potential

disease cases and sums the differences.

10 857 551 10,306

3, 277 1 675 1,602

A.2 188
146 60

Total = 12,156

The reported disease score can then be estimated:

Reported 12,156
Disease = 455,703 = .0267
Score

To calculate the outpatient visit score, it is necessary to adjust the
total by deducting estimated hospital cases. In 1969, there were 3,747 recurved
cases of measles in E1 Salvador. Of ‘these, 7,620 were hospitalized.9

One would estimate, then, that (1 - %f%%g ) = .1288
would cénstant a fair estimate of the fraction of total reported cases that
were treated in out patient clinics.

In addition, the figure must be adjusted for the fact that out-patient

visits are only available for 1974. The estimate is, then, assuming a three

percent growth rate.

Outpatient 1288 X (12,156) = .0008
Visit = 1.03
Score 1,780,059

91 pp. 4 and 12.
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Effects nf a Campaign Against Neonatal T2tanus

About 30% of infant deaths are classified as necnatal (see Table -

This section will investigate neonatal mortality with the goal of

developing gquantitative estimates of the probable effects of different

interventions on neonatal mortality.
[t should, however, be noted that the potential fur reduction

in neonatal is much lower than for reduction in post neonatal infant

deaths. As Ascoli and his associates note:

"As a group, they (neonatal deaths) are due to
obstetrical causes, prematurity ind developmental
anomalias which together constitute the hard core
of infant mortality, difficult and slow to reduce.]o

Indeed the potential for death reduction lies in the pnst-neonatal

period.

1) Effect of a Tetanus Vaccination Program on Neonatal Mortality
0f 195 neonatal deaths in the rural municipios of E1 Salvacor,
28, or about 14 percent were due to tetanus. For the model population,

this would imply the distribution of deaths illustrated in Exhibit A.5.

|
Exnibit A.6 Neonatal Deaths With Tetanus as;
Underlying Cause in the Model Populations

Death Sex

Rate Male Female Total
High 15 6 21
Low 11 5 16

0 Werner Ascoli, Miguel Guzman, Nevin S. Scrimshaw and John E. Gordon,

"Nutrition and Infection Field Study in Guatemalan Villages, 1959-1964
IV Deaths of Infants and Preschool Children," Archives of Environmenta
Health (October, 1967) Vol. 15, p. 443.
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Megnatal tetanus usually gains entry through the partially healed
umbilical cord. 1% is common practice, where the prevalence is high
to immunize the mother.

This immunization is effective, and it has becn shown that with anproy iate
supervision, literate auxiliaries can effectively immunize large and isola’ U
rural poou]ations.11 The program in Haiti reduced recorded infan< mortali:
from 144 per 1,000 live births to 34 per 1,000 live births in five years.

To estimate the cffect on neonatal deaths ia the model populations, i¢
would seem reasonahle to assume 100% efficacy and £0% penetration, and a
consequent reduction in total deaths of 17 in the high death rate model
and 13 in *he lTow death rate model.

Rezhe; than a mass campaiga, a door to door coverage for neonatal
tetanus might be more effective. In the Haiti program, $67,000 was spent
in four years, and it covered a population of 200,000 people. In four year
one would expect 2 X 4 X 21 = 168 neonatal deaths in a model population of
200,000 as a high estimate. The low estimate woulc be 2 X 4 X 16 = 123.

The cost per neonatal death averted, then would be between $399 and $523.

The per capita cost of protection would be about $0.33. This assumes a

program identical to the Haiti program. A lower cost program might be poss ble
in E1 Salvador.

It is not possible to extend these fiqures to other size populations

because of possible economies and diseconomies of scale.

Warren L. Berggren, "Control of Neonatal Tetanus in Rural Haiti through
the utilization of Medical Auxiliaries" in Medical Auxiliaries: Proceed
of a Symposium Held During the XIIth Meeting of the PAHQ Advisory Commit: 22
on Medical Research. PAHO Scientific Publication No. 273. Washington, :.C.
Pan American Health Organization, 1974, pp. 40-44,.

1




The Likely Effect of Comprehen: ve Medical Care Delivered by Auxiliaries

The fundamental logic behind programs such as the rural pene-
tration program is that the medical technology exists to drastically
reduce the "excess mortality rate" in most Third World Countries. The
problem is one of delivering it.

Still, due to the synergistic nature of the causes of death, real
questions remain about the correct set of activities and the efficacy
of any one taken alone.

The probable effect of the rural penetration program will be
estimated by using the results of various studies to infer logically
the effects ov different types of interventions in E1 Salvador. Cne
very early study is quite interesting because it involved the intro-
duction of high quality modern medical technology into an area in
which poor environmental factors were allowed to remain the same.l2

The authors themselves explain the significance of the experience.

The observed results could be regarded as characterizing the

disease problems that would remain in a rural economically

underdeveloped community with unimproved housing after there

had been introduced; (i) an adequate supply of food, including

high quality protein; (ii) control of all protozoan and

helminthic disease such as malaria or hookworm; (iij) A

protected water supply at some distance from home; V) effective

prevention of cigarette smoking and chemical contamination of

the air; (v) community hospital facilities 55 and 90 miles

away; and (vi) a system of primary medical care, with a clinical

physician, nurses, and indigenous heaith care workers in
residence. (ibid. p. 29).

The only qualification that should be made here is that the
population had ambulances and automobiles available to take them to

the hospitals so that hospital accessibility on the reservation was

12 W.M. McDermott, K.W. Deuschle, and C.R. Barnett, "Health Care Experiment
at Many Farms," Science. (January 7, 1972) Vol. 175, pp. 23-31.



probably greater than it is in many Third World Countries. With
this qualification, the study can be used as a sort of a test of
the effect on various indicators of modern high quality medical
technology when environmental factors are left unchanged. The
authors describe these environmental factors;

The Navajo society at many farms was one of a nonliterate,
non-English-speaking people who lTived in extended families in
one-raoom, windowless, log and mud dwellings with dirt floors.
These dwellings were separated from each other and from any supply
of water by one or more miles of intermittently passable dirt
roads. The water was pure at the source, but was easily conta-
minated through the communal dipper in the home. There was no
refrigeration. The climate was one of harsh extremes... Six
or seven and occasionally as many as 15, persons might sleep in
a single, large, poorly ventilated room, meals were not usually served
on a table, but were eaten while sitting on the floor. There were
no latrines or privies; horses wandered up to the hogan door and
dogs roamed freely. (ibid., p. 24).

Mortality statistics for the five year period are reproduced

in Exhibit A.7.

Exhibit A.7 Mortality in the Many Farms - Rough Rock Community
YEAR 5 year
1657 1958 1959 1960 1961 experience
Population 1963 2044 2127 2221 2229

Deaths 20 15 7 9 14 65 (total)

Infant Deaths 11 7 2 7 7 34 (total)

Infant 115.8 70 21.3 66.7 76.1 70 (average)
Mortality

Crude Death 10.2 7.3 3.3 4.1 6.1 6.2 (average)
Rate

SOURCE: W.M. Mcdermott, K.W. Deuschle, and C.R. Barnett, "Health Care
Experiment at Many Farms," Science. (January 7, 1972) Vol. 175, p. 27.
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There is no way, however, using the methods of classical, statistical
inference, to conc]ude that the measured reduction in deaths was due to
tHe intervention of modern medicine in the area. The populaticn was tco
small for much significance to be attached to the change in death rates
and hard data for control comparisons were not available (ibid., p. 27).

The authors draw the following conclusions from their expearience
in these static conditions.
With no real change in either the home environment or the level of formal
education, the wide application of biomedical science and technology
through the clinical physician system resulted in:
1) A definite reduction in the transmission of tubercle
bacilli.
2) A definite reduction in otitis media in the fifth
~ year.
.. No reduction in the occurrence of active trachoma.
4) ‘o reduction in the occurrence of the pneumonia-
o -rhea complex, which remained the single greatest
caun @ of illness and death.
5) The dJentification of those individuals who need
hospiv. 1 care (35 to 40 persons per 1,000 each year)
that is the establishment of a medical scan.
6) A possibi> slight reduction in crude mortality,
despite ar infant mortality that persisted at three
times the nitional average. (ibid., p. 27).

Inference from this xperience is limited by a number of factors:
First, it is impossible fr m descriptions to precisely define the
mix of services offered. he authors probably felt no necessity to
describe them, assuming thet everyone would know. Second, one would
gather that the nutritional state on the reservation was considerably
better than that in E1 Salvador. Third, the disease mix differs.
Trachoma is not a problem in E1 Salvador. Tuberculosis as a problem

is declining.
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However, it is relevant that environmental sanitation was ignored,
high quality medical care was offered and there was no effect on diarrhea.
Secondly, although the drop in infant mortality cannot be attributed to
medical care in this instance, similar drops substantiated in similar progra:
would strengthen the hypothesis that in fact, such a program may have soma2
influence on infant mortality and morbidity.

In fact, there is a general accumulation of corroborating evidence.

In the Cornwall Project in Jamaica, in the 0-4 age group dropped by 50%
after the introduction of community health aids.13 However, that program
depended heavily on nutritional supplements given to the child. The El
Salvador RHA Program has only a minimal nutritional component.

In Iran and also in Guatemala, programs utilizing he)1th auxiliaries
actually seemed to reduce infant and adult mortality, see Exnibits A.8 and
A.9. On the other hand, the reduction in infant mortality was far less
dramatic in other similar projects, as illustrated by Exhibit A.19.

The two missions, Behrhorst and Maryknoll do not have the resources
for exhaustive investigation into unreported deaths necessary for adequate
estimation of rural death rates. Thus, we must reject the low Maryknoll rate
and accept the high Behhorst rate. All of this would more or less lead one
to judge that modern medical care delivered by auxiliaries, could at the best,
reduce infant deaths to a level of 55 per thousand. It could also, however,
have no visible effect whatsoever. The probability of any value between
the two extremes would seem to be equal.

Two well known studies have attempted to deal with the problem of the
correct mix and intensity of services. The first, which took place in the

Guatemalan highlands, was aimed at comparing nutrition with health care.l4

13 Health Improvement of Young Children. Project Paper. Kingston, Jamaica:
USAID, June, 1976 {(Mimeo), p. 9.

14 yerner Ascoli, Miguel A. Guzman, Nevin S. Scrimshaw, and John E. Gorcon,
"Nutrition and Infection Field Study in Guatemalan Villages, 1959-1964,"
Archives of Environmental Health (0Dctober, 1967), Vol. 15, pp. 439-449.)
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Exhibit A.8

Comparison of Vital Rates in Village Health Worker Villages
and Control Villages in the Kavar Village Health Worker Project in Shiri.

Iran

Mortality and Fertility VHW Villages Control Yillages
Infant Mortality Rate 64.3/1,000 live births 127.7/1,600 live ui-tps
Crude Death Rate 10.2/1,000 17.5,1,000
Fetal Death Ratio® 36/1,000 live births 79/1,000 live tiriis
Total Fertility Rate® 6.4 6.96
Crude Birth Rate 50.2/1,000 449/1,000
Other Cemographic Measures
Median Age Males 12.3 12.5
Median Age Females 12.2 12.7
Literacy Rate Males 28 33

(percent)
Literacy Rate 6 7
Females (percent)
Dependency Ratio® 1,051 1,021

3 In a census of this nature, it is not possible to distinguish the fe al
deaths from ceaths very soon after birth. Persons were asked
specifically whether the infant was dead at the time of expulsion or
extraction. The fetal death ratio is defined as fetal deaths
divided by live deaths (times 1,000).

b The total fertility rate is the hypothetical number of children born to
woman in her lifetime at the correct age-specific birth rate.

Number of persons greater than 15 and less than 64 for every 1,000
persons.

SOURCE: Department of Community Medicine, Pahlavi University School
of Medicine, Kavar Village Health Vorker Project. June, 1975 and
August, 1976. Shiraz, Iran, Pahalvi University, 1976, p. 83.
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Exhibit A.9

Changes in Infant and Preschool Death Rates* Following
the Introduction in 1969 of Primary MEDICAL CARE DELIVERED BY PARAMEDICAL

PERSOMNNEL

Years _
Source of Recall of survival Vital statistics Official Vital
Information 354 infants born collected by Program Statistics

to .33 mothers
Infant 138.7 55.4 89.0 34.7
Mortality
Second Year - . 15.8 - -
Mortality
1-4 year 27.9 5.9 26.2 22.0
Mortality '

*per 1,000 children at risk.

SOURCE: Working Group on Rural Medical Care, “Delivery of Primary Care
by Medical Auxiliaries: Techniques of Use and Analysis of Benefits
Achieved in Some Rural Villages in Guatemala" in Medical Auxiliaries:
Proceedings of a Symposium Held During the Twelfth Meeting of the PAHO
Advisory Committee on Medical Research, June 25, 1973. PAHO Scientific
Publication No. 278. Washington, D.C.: Pan American Health Organization,
1973, p. 35.
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Exhibit A.10 Infant Death Rates in Five Areas 1in Guatemala

Served by Medical Care Teams

Deaths/100,000 Inhabitants

Whooping Infant Deaths/
Cough Measles 1,000 birchs
*

Plan Tripartito 29 115 93
Interinstitutional
INCAP Microbiology” 0 0 74
Division
Division of Human 0 0 55
Development (INCAP)
Behrhorst Clinic 66 75 125
Maryknoll 6 7 30

*Used Physicians

SOURCE: PAHO Advisory Committee on Medical Research, Medical Auxiliarie;:

Report of a Symposium Held During the Twelfth Meering. Scienrific
Publication No. 278. Washington, D.C.: Pan aAmerican Health Organization,

1973, p. 35.
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The Juatemala study, reported in a series of articles in the

Archives of Environmental Health, was aimed at testing the relative

effectiveness on pr2-schoal and infant mortality of modern meaical
care and sanitation on the one hand and of supplementary feeding on
the other. Some summary data on infant and pre-school death rates

are presented in Exhibits A.11 and A.12,

Exhibit A.11 Infant Mortality Rate in the Guatemala Study

- 3 —2 - S, B,
Village Santa Santa Catarina~ santa oruz”
Maria Cauque Baranhone 3alanva o
eo- J0st- Total lien- Post  Total ec- RIVES T
Time pericd natal {ieo- natai tleo- natzi eo-
natal natal natai
'May 1350 -
April 1358 63 73 136 71 110 182 4G 23
May 166G - 38 21 61 67 79 146 30 131
Aprii 1965
Ascoli et al. p. 442
(1) “edical care and sanitation.
(2) Supclementary feeding.
1{3) sentra)
]
|Exninit ~. .2 Teath Aates of Lni.dren Jnder Flue ir sgatemaiar Siul; :
! {
! - - < ?
iTlme Perizd Santa! Marta Santas- Catar~ina santyr Truz i
I cduque Saranona Z21an4) ;
|
t
iMay 1620 - =0 52.¢ 31 i
t A : - {
fApri! 1338 ;
13 H
~ !
IMay 1659 - 34.5 24.3 20 !
lApril 15€4
1]
2 . . . o
iSCURCE warner Ascoli, Mijuel A, Suyfman, hevin S, SCriTsnaw art Jonn oo
forasn, “lutrition and Infection Tieic Stuiy in Guatemaisn Villages
1355-1353," Arcnives of Environmental sealtn {Scicker, 1327 LCi. i, o.
(1) Mediczai care
(2) Surolerentzry feeging
(3) Control.
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Some results of the study were unfortunately ruined by the chance
occurrence of an acute epidemic of diarrheal disease in the medical treat-
ment village.

In addition, although the medical treatment village was officially
billed as a "treatment and environmental sanitation" village, “sanitation”
consisted only of building latrines and of some cleaning up of the source
for a public standpipe. Household connections were not provided. Villager:
did not consistently use the latrines, and the study supervisors could not
assure the absence of coliform bacteria in the water <upplies.

There is nothing to refute the hypothesis developed from other data
presented in this appendix - that medical care alone can at best, cut
infant mortality to about 55 per thousand.

Additionally, it should be noted that pre-school mortality was reduced,
and that while it could be argued that medical care and sanitation were more
effective for reducing mortality among infants, nutritional supplementation
seemed mere advantaqeous for pre-schoolers.

The second study, done in India used a considerably more complex
experimental design. One significant result of this study was the demon-
stration of the effect of the intensity of services on mortality.

Table A.15 contains the relevant data from that study. The letters

at the top refer to the different combinations of services offered to the
various experimental groups, thus FP refers to family planning, WS to Womens '
services, NUT to nutritional supplementation, CONT to control. The results
are still in an early stage of analysis and further interpretations Wwill
be published in the future. The authors sum up the results at this stage.

In summary the health wmpact of the child care program was as follows:

a. Nutrition services had a demonstrable effect on:
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1) qrowth and development as measured by greater weight and
height achievements of children in FP and CC and NUT

villages.

2) 1-3 year old child mortality when combined with infectious
disease control and treatment in FP + WS + CC and P + CC
villages.

b. Intectious disease control and treatment had a demonstrable
effect on:

1) 1-12 month old infant mortality when provided through
Jntensive home visiting surveillance visits in FP + CC

and I0C villages.

2) 1-3 year old mortality when combined with nutrition!>

services in FP + WS + CC and FP + CC villages.

1 ¢

By simply grouping infant death rates from all the various ctudies, i
is possible to create a probability distribution which can serve to develo;
an estimate of rural health aid projected effectiveness in reducing infant
mortality. The probability distribution and the expected value are contain::

in Exhibit A.13.

Exhibit A.17 Calculation of Expected Value of the Impact of Infant Mortali:v
of a Well Functioning Medical Care System Using Health Auxiliaries

Infant Death Rate Probabilicy Midpoint™ and Probability
50-69 . b 24
70-89 .3 . 24
90-109 .2 20
110 + 1 12
Expected Value = 80

*120 is taken as the midpoint for 110 +.

15 Rural Health Research Center, Narangwal, Punjab, India, The Narangwal
Population Study: Integrated Health and Family Planning Services.
Baltimore: The Johns Hopkins University School of International Health,

1975, p. Iv.D.12.







Exhibit A.14 Households Reporting Selected Diseases Before and After
the Introduction of a Rural Water Supply with Household Connections i:.
Rural Panama
Disease Before After Percentage
Cases “ Cases A Reduction

Diarrhea 1,035 29.6 441 12.6 57.3
Infections 354 10.2 197 5.9 44.3
Parasites 859 24.5 299 8.5 65.2
Gastroenteritis 310 8.8 133 3.7 57.1
Typhoid 14 0.39 5 0.14 64,2
No Complaint 1,377 39.2 1,961 55.9 -42.4%
Other Diseases 798 22.7 731 20.8 8.3

SOURCE: Ministerio de Salud de Panama, Evaluacion Socioeconomica Rurales
en la Republica de Panama. Fanama City: Ministry of Health, 1976, (Duplic: cd),
p. 24.

*
The category no complaint, decreased (a negative reduction).
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Exhibit A.15 Calculation of the Outpatient Visit and Reported
Morbidity Indices for the Introduction of Rural Water Supply

with Household Connections in El Salvador

|
|
Proportion Accounted Index :
Expected for f
Percentage In In Reported Clinic Reportec
Reduction Clinics Diseases Diseases |
Disease i
Diarrhea 57.3 .085 .276 4.87 15.8 !
Infections 44.3 .021 .93 -
{
Parasites 65.3 - .247 16.1
Gastroenteritis 57.1 - |
Typhoid 64,2 -
Total .106 5.8 31.9
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Exhibit A.16 contains an estimate of age-specific death rates in the
two model populations. A 57 percent reduction would imply a reduction of
232 deaths in the high death rate population and of 126 in the low death

rate population. A number of efforts to develop better estimates failed.

Exhibit A.16 Deaths from Diarrheal Disease in the Model Population

b e b - e

High Low
Age Male Female Total Male Female Total
0-4 183 163 346 96 82 178
5-14 9 8 17 5 4 9
15-24 1 2 3 1 1 2
2534 1 ' 2 3 1 1 2
35-44 2 : 2 4 1 1 2
45-54 2 2 4 2 2 4
55-64 4 3 7 4 3 7
65 + 13 12 25 10 7 17

b

Total 214 194 408 120 101 221
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VI.. Estimate of Indicators for a Program that would Reduce Malaria

Since estimated malaria deaths were not significant for the model
populations, they were not included in the tables. Calculation of expected
malaria deaths is illustrated in Exhibit A.17. Exhibit A.17 also illustrates
how other reported deaths were adjusted to make them consonant with
expected age specific death rates. In 1975, there were 83,100 reported
cases of malaria, accounting for 18.2 percent of total reported cases.

It is difficult to put a number on the expected effectiveness of the new
measures. Fifty percent seems rather modest, this would produce the

following indexes:

Deaths

Prevented = between 1.25 and 2
Reported

Disease = 83,100 -
Index ).780°058 X 0.5 02

Untertainty {s moderate. There is little doubt about the effectiveness
of the procedures. Doubts arise, however, about the ability of the Ministry
to solve the lugistical problems involved in making the program operational
and about its ability to secure funds if financing needs outrun current

expectations.

VII. Estimation of the Annuity Loss to a Campesino Family Arising from the
Premature Death of an Adult

In the late 1940's, two insurance men published a book in which they
illustrated a method for calculating the financial value of a breadwinner

to his family.15 Some years later it was shown that this same method under

16 Louis I. Dublin, Alfred J. Lotka and Mortimer Spiegelman, The Money Value
of a Man. New York: Ronald Press, 1946.
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Exhibit A.17

Estimation of Lives Lost Due to Malaria in the Model Population

Age Total Reported Proportional High Mpdel Low Model
Reported Malaria Rate (2)/(1) Expected Expevted
Deaths Deaths Deaths|Malaria Death] HMalacia
(V) (2) (3) (4) Deaths (6) Deaths
(3)=(%) (3)x0)
(5) (73
0 8,953 16 .00179 525 0.94 228 0.41
1-4 5,005 15 .00300 184 0.55 116 0.33
5-14 1,937 6 .0031 87 0.27 46 0.14
15-24 1,458 4 .0027 83 3.22 34 0.10
25-34 1,423 2 .0014 70 0.10 39 0.05
35-44 1,752 10 .0057 67 0.38 S4 0.31
45-54 1,957 8 .0041 61 0.25 69 0.28
55~64 2,503 3 .0012 92 0.11 a4 0.11
65~74 3,190 12 .0038 127 0.48 253 0.79
75 + 4,011 10 .0025 188 0.47
Total 3.77 2.54
SOURCE: Calculated from World Health Organization, World Health Statistics
Annual. Geneva: World Health Organization, 1975, pp. 126 and 128.
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certain assumptions could be used to calculate the loss of national income
attributable to the premature death of one citizen.]7 It was later
used in many instances to calculate a so-called "economic" loss due to
premature death. This third use was shown to be illegitimate, at least
from the point of view of an economist.]8

Nevertheless, in an income distribution context, the measure still
makes sense. A family deprived of a productive member loses wealth equal
to the present value of the individual's earnings. No one pretends that th

money would replace the man. It is only a part of the loss imposed by

pollution.

Exhibit A.18 The Financial Value of an .gricultural Worker to His Family

(assumed - age 35, assumed life expectancy - 36.5 years) at Three Different

Assumed Interest Rates and Two Assumptions About Labor Utilization-per dav.
(U.S. Dollars)

Days Worked Per Year

Interest Rate 125 Days =~ 50% Utilization 250 Days - Full Utili. ation
5% 4216.55 8492.98
102 2547.30 4949.48
207 1266.12 2550.21
17

Burton A. Weisbroad, Economics of Public Health. Philadelphia: Universicy
Press, 1961.

18 E.J. Mishan, "Evaluation of Life and Limb: A Theoretical Approach", Jour ial

of Political Economy (July, 1971), Vol. 79, pp. 687-705. T
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To calculate an estimated annuity value, the average age in the
15-64 age g.-zup was estimated from the 1971 census data to be 33.
To estimate annual earnings, two assumptions were made about labor
force utiitzation in agriculture, assumption one, that participating
labor force members would work 125 days per year and assumption two,
that they would work 250 days per year. The object was not to take
account of disquised unemployment, but rather of expected underutilizaticn.
The family of the worker loses even if he is replaced, and 20 deaths are
not enough to affect the labor market so they do not serve to increase
expected earnings of anyone.
Cpen unemployment was last recorded as 7.8% in agriculture so;
(1 - .078) X Active Labor Force Days
serves to estimate average expected working days. The Tife tables available
gave life expectancies at only five year 1'ntervals.]9 At 30, a male had
a life expectancy of 40 years. At 35, it was 36.5 years. The present
value calculations were not really sensitive to the difference (differing
by 8 or 10 dollars). So the shorter life expectancy was used.
The final calculation can be considered an estimate of the financial
burden placed on a poor fami]y.by the death of a breadwinner. The results

are presented in Table A.18.

19 ynited Nations. Department of Economic and Social Affairs, Statistical
Office, Annuaire Demographique, 1975, New York: United Nations,
1976, p. 398.
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VIII. Some Present Value Calculations Relevant to the Analysis of Alternat
Water Supply Proposals

Comparison of capital costs can lead to erroneous conclusions when
comparing alternatives. This is true particularly when future cperating
costs to an agency are compared. Thus, household connections with tariffs
would shift the operating cost of the system from the agency to the consur
while the operating costs of a standpipe system must be torne by the agenc.
[f the agency does not bear the operating costs, then the standpipe become

inoperative and there are no benefits at all.

,
Exhibit A.19 Discounted Present Value of Per Capita Maintenance Costs
at Different Assumed Interest Rates
Per Caplta Maintenance (Time Horizon = 20 years)
Cost $ per month Discount Rate (percent)
Five Ten Twenty
$1.00 149.55 102.16 58.43
$§2.00 299.09 204.33| 116.87
$3.00 448.64 306.49{ 175.30

In Exhibit A.19, three likely levels of per capita maintenance cost ar -
discounted to the present at three likely interest rates assuming a 20 yea:
time horizon. Since 80% of operating costs can be recovered by tariffs
on household connections, some estimates from these figures should be "nett .d
out" when comparing household connection and standpipe systems frem the

view point of long-range planning for an agency. (An economic
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~analysis, of course, would attempt to compare social costs and benefits.
Even here, however, consumer willingness to pay should bear considerable
weight in the final decision).

The discounted present value of future costs would also be relevant
to the analysis of the engineer's suggestion that a mapping survey for
urban water systems would be advisable. The calculations in Exhibit A.20
illustrate that such a policy would be advisable from a financial point
of view only at certain tariffs and for certain interest rates, if the
survey costs $100,000 and reduces the loss by 85 or 90 percent.

Present expected loss is estimated .7/ m3/sec. The survey would reduct
loss through leakage to 10-15% of capacity. 12% is taken as the expected
loss. Present system capacity is 2.1 m3/sec. Th~ net gain would be estim ted
present loss less the loss that would remain after the survey, or .7 minus
12% of 2.1. This explains the first calculation in Exhibit A.20. The pre: :nt
charge is $.04 per m3/sec. It has been suggested that the charge be incre. .ed
to $.10 per m3/sec. so the annual revenue l0ss is estimated at this charge.
Using the same method, the expected annual gain is estimated for a minimum
and maximum, expected gain, and the present value is calculated. If the
present value exceeds $100,000, then the investment is considered worthwhil:z.

At a 10% discount rate, if the charge is set at $.10, it would be warthwhila.

On other assumptions, however, it would not be.
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Table &,

of 100,000 (upper f{imit) in Rural E1 Salvador

Age IMales Population Deaths Females  Population Deat: 5
DEath Rates Ueath Rates
0 145.05 1,736 259 121.72 1,359 225
1-4 14.15 6,681 94 13.87 6,500 9
5-9 3.44 8,264 " 28 3.4 7,942 27
10-14 2.34 6,687 16 2.55 5,440 it
15-19 '3.78 4,941 i 19 3.79 5,135 15
20-24 5.48 4,127 23 5.19 4,309 22
25-29 5.63 3,130 3 18 5.58 3,457 13
30-34 6.00 2,758 16 5.85 2,903 17
35-39 6.77 2,565 3 17 6.31 2,686 17
40-44 8.41 2,118 18 7.15 2,147 15
45-49 11.22 1,632 38 18 8.95 1,757 16
50-54 15.43 1,329 20 11.91 1,466 17
55-59 21.65 972 1 21 16.48 1,028 17
60-64 31.58 962 30 24.70 962 24
65-69 46 .92 €00 28 38.47 640 25
70-74 71.61 561 40 61.59 549 34
75-79 107.64 86 97.39
80-84 162.98 g 481 147.96 615 102
85 + 264.90 254.36
Source: 2United Nations, Department of Economic and Social Affairs,

The Concept of a Stable Population Application to the Study

of Populations of Countries with Incomplete Demoqraphic

Statistics.

New York:

United Nations, 1968.

p. 65.
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Table A.s

limit)

Age dMales Ponulation eaths Females Population deaths
0 70.3 1,786 126 55.1 1,853 102
1-4 8.8 6,631 59 8.7 6,500 57
5-9 1.9 8,c64 16 2.1 7,942 17
23 23
10-14 1.0 6,687 7 0.9 6,440
15-19 1.6 4,9 8 1.2 5,135 6
22 12
20-24 3.5 4,127 14 1.5 4,309 6
25-29 4.0 3,130 13 1.7 3,457 6
26 13
30-34 4.6 2,758 13 2.5 2,903 7
35-39 6.6 2,565 17 3.7 2,686 10
34 20
40-44 8.1 2,118 17 4.7 2,147 10
45-49 10.7 1,632 17 8.3 1,757 15
37 32
50-54 15.4 1,329 20 11.4 1,466 17
55-59 20.3 972 20 16.2 1,028 17
50 44
60-64 31.2 962 30 27.6 962 27
65-69 43.2 600 26 39.6 640 25
70-74 561 549
75-79 ~ 97.1 481 101 87.4 615 101
80-84
85 +
SOURCE: 2United Mations Department of Economic and Social Affairs,

Demographic Yearbook, 1974.

1975, pp. 650-651.

New York:

United Nations,
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Table A. 5

Distribution of Infant Death by Age for Model Salvadorean Populations

Age Group Proportion Male Female
High Low High Low
Under 1 1.000 299 126 226 102
Neonatal .345 103 43 78 35
Under 7 days  .234 70 29 53 24
Under 1 day 13 34 14 25 R
1-6 days A 121 ‘36 15 27 12
7-27 days 110 33 14 25 1
Post-neonatal .655 196 . B2 148 67

SOURCE: Proportions Derived from Puffer and Serrano, p. 61.
' Total deaths derived from model populations.
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Table A.R

Distribution of Deaths by Underlying Cause of Children
Under Five Years in E1 Salvador

Male Female

Cause No. Proportion High Low High Llow

A11 causes . 1,082 353 185 316 159

Infective and Parasitic 711 .657 231 122 208 104
Diseases -

" Amebiasis - 22 .020 7 4 6 3
Diarrheal Disease 559  .517 183 96 163 82
thér Intestinal Infectious

~ diseases 6 .006 2 1 2 1
‘Tuberculosis 3 .003 1 1 1 0
Diptheria 5 .005 2 1 2 1
Whooping Cough 17 .016 6 3 5 3
Tetanus .. 29  .027 9 5 9 4
Septicemia = . 8 .007 2 1 2 1

~ Measles 51  .047 17 9 15 7
Congenifa1;5yphi1is - - - - - -

© Moniliasis ' 2 .002 1 0 1 0
Helminthiasis 4 4 .004 1 1 1
Other rest of 000-136 5 005 2 1 2

Malignant Neaplasms - - - - - -

Neoplasms, other 1 .001 0 0 0 0

Nutritional Deficiency 88 .01 286 15 26 13

Vitamin Deficiency - - - - - -

Protein Mainutrition 77 .07 25 13 22 1N

Nutritional Marasmus - | 9 .008 3 1 3 1

Other 2 .002 1 0 1 0
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Table A.8 (cont)

Male Female

Cause No. Proportion High Low High Low

Endocrine & Metabolic - - - - - -
diseases

Deficiency Anemias - - - - - -

Other Diseases of the blnod 1 .00 0 0 0 0
& blood forming organs

Inflammatory diseases of 7 .006 2 1 2 1
central nervous system

Other diseases of nervous 5 .005 2 1 2 1
system and sense organs

Diseases of circulatory system - - - - - -

Pneumonia and influenza 66 .061 24 11 12 10

Other diseases of respira- 37 .034 13 6 11 5
tory system

Diseases of digestive system 3 .003 1 1 1 0

Diseases of genito-urinary 4 .004 2 1 1 1
system

Diseases of skin and sub- 3 .003 1 1 1 0
cutaneous tissue

Diseases of masculoskeletal 1 001 0 0 0 0
system

Congenital Anomalies 29 .027 11 5 9 4
Nervous System 16 .015 6. 3 5 2
Circulatory System 8 .007 3 1 2 1
Respiratory System - - - - - -
Digastive System 2 .002 1 0 1 0
Genito-urinary system - - - - - -
Musculosketetal system 2 .002 1 0 ] 0

Down's disease 1 . .001 0 0 0 0
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Table A.8 (cont)

Male Female

Cause No. Proport——MHigh Low High Low

Other anomalies - - T - - -
Certain perinatal causes 94 087 < Ca 16 27 14
Symptoms 8 .007 3 3 1 2 1
Sudden Death - - - - 0 -
Other 111-defined conditions 13 .012 5 2 4 2
External Causes 1 .010 4 2 3 2
Derived from Puffer and Serrano, pp. 414-415,
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Table A.10

Deaths by Cause in Male Age Groups Five and QOver
in the E1 Salvador
Model Rural Population (low estimate)

Age Group
Cause of Death 5-14 15-24 25-34 35-44  45-54  55-64 +
A5 Enteritis and Diarrhea 5 1 1 1 2 4 10
A6 TB of the Respiratory - - - 1 1 1 2
System
A20 Tetanus - - - - - 1 -
A25 Measles 1 - - - - - -
A31 Malaria
A58 Other Malignant 3 ] ] 2
Neoplasms :
A64 Diabetes Mellitus - - - - - - ‘1
A65 Avitaminosis and other - N - - ] 1 2
-nutritional disorders
A67 Anemias 1 - - - 1 1 3
A70 Neuroses, personality
disorders & other mental - - - 1 - 2 -
A72 Meningitis - - - 1 - 2 -
A79 Other Nervous & some - - - - - 1 3
diseases
A83 Ischaemic Heart Disease =~ - - - 1 1 4
A84 Other forms of heart - - - - 1 1 3
disease
A85 Cerebrovascular disease - - - - 1 2 4
A86 Diseases of Arteries, - - - - - - 1
arterioles & capillaries
A90 Influenza 1 - - - - 1 3
A92 Other Pneumonia 1 - - - - 1 3
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Tahle A.10 (cont)

Age Group

Cause of Death 5-14 15-24

25-34

55-64

A93 Bronchitis, Emphy- - -
sema & asthma

A96 Other diseases of - -
the respiratory
system

A101 Intestinal obstruc- - -
tions and hemia

A102 Cirrhosis of the liver - -

A104 Other digestive - -
diseases

A111 Other diseases of the - -
genito-urinary tract

A120 Other diseases of the - -
skin & subcutmeaus
tissue

AE138 Motor vehicle 1 1
accidents

AE141 Accidental falls 1
AET46 A1l other accidents 1 i 1

AE147 Suicide and self- - 2
inflicted injury

AE148 Homicide and injury 5 6
inflicted by other
persans

Other " ‘ 7 10

% unaccounted for 30.4 45.1

11
42.3

1

12
24.0

Oerived from: World Health Organization, World Health Statistics Annual

1972. Geneva: World Health Organization, 1973, pp. 125-137.




140

Table A.11

Deaths by Cause in Male Age Groups Five and Over in the El1 Salvador
Model Rural Population of 100,000 (High Estimate)

Age
Cause of : 5-  15- 25- 35- 45- 55- 65- 75+
Death 14 24 34 44 54 64 74
A5 Enteritis and 9 1 1 2 2 4 6 7
other diarrheal
diseases
A6 T.B. of the - 1 1 1 ] 1 ] 1
Respiratory
system
A25 Measles 2
A47 Maligrant i 1 1 1

Neoplasm of
the stomach

A58 Malignant 3 1 1 1 ]
Neoplasm,
unspecified

A64 Diabetes | 11
‘Mellitus

A65 Avitaminosis & 1 1 1 1 1
other nutritional
deficiencies

A67 Anemias 2 1 1 1 2 ]

A70 Neuroses, mental 1 1 3 2 - 1

disorders and
other non-psychotic
disturbances

A72 Meningitis 2
A79 Other diseases 1 1 1 2 2

of the nervous
system and sense

disorders

A83 Ischemic heart ‘ 1 1 2 2
disease

A84 Other forms of 1 1 2 2

heart disease



Table A.11 (cont)

Age

Cause of - 15- 25- 35- 45- 55-
Death 14 24 34 44 54 64

65-
74

75+

A85 Cerebrovascular 1 1 2
disease

A30 Influenza ] 1
A32 - Other Pneumonia ] 1

A33 Bronchitis, 1 1
Emphysema & asthma

A10t Intestinal
obstruction and
Hemia

A102 Cirrhosis of 1 1 ]
the liver ’

A104 Other diseases 1 1 1 1 2 3
of the digestive
system

A111 Qther diseases of
the genito-urinary
- system

A122 Non-articular
rheumatism & unspecified
rheumatism

A136 Senility without
mention of
psychosis

AE138 Motor Vehicle 3 3 2 11
accidents

AE140 Accidental 1 1
Poisoning

AE141 Accidnetal 1 1 1 1 1
Falls

AE143 Accidental 2 2 1 1
drowing and
submersion

2

12



Table A.11 (cont)

Aqe
Cause of 5- 15- 25- 35- 45- 55- 65- 75+
Death 14 24 3 44 54 64 74

AE146 A1l Qther 1 2 1 1 1 1 1 1
Accidents

AE147 Suicide and 4 3 1 1 1
self-inflicted
injury

AE148 Homicide and 10 1N 11 8 4 2 1

injury inflicted
on other persons

AE149 Injury undeter- 2 2 1 1
mined whether
accidental or
purposely inflicted

AE150 Injury resulting 1 1
from operations of war

Other Causes 4 8 10 11 17 20 30 33

Derived from: World Health Organization, World Health Statistics

Annual 1972, Geneva: World Health Organization,
1975, pp. 126-137.



Table A.12

Distribution of Deaths by Cause for a Model Rural Population
of 100,000 in E1 Salvador (Female-Low)

' Age
Cause of 5- 15- 25- 35- 45- 55- 65+
Death 14 24 34 44 54 64

A5 Enteritis and other 4 1 1 1 2 3 7
diarrheal diseases

A6 T.B. of the 1 1 1 1
respiratory system

A15 Diptheria 1

A25 Measles 2

A43 Other Helminthiasis 1 1

A47 Malignant | 1

_ Neoplasm of stomach

A55 Malignant Neoplasm 1
of cervix uteri

A58 QOther unspecified 1 3 3 3
‘Malignant Neoplasms :

A61 Benign neoplasms & 1
neoplasms of unspec-
ified nature

A64 Diabetes Mellitus 1 1 1
A65 Avitaminosis & 1 1 1 1
other nutritional ‘
deficiency
A67 Anemias -1 1 1 2
A79 QOther diseases of | 1 1 1

the nervous system
~and sense organs

A83 Ischemic Heart . 1 1 2
Disease
A84 Qther forms of 1 1 3

heart disease

AB85 Cerebrovascular 1 2 4
disease .
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Table A.12 (cont)

Age
Cause of 5- 15- 25- 35- 45- 55- 65+
Death 14 24 34 44 54 64
A90 Influenza 1 1 4
A92 Non-viral 1 2
pneumonia
A93 Bronchitis, 1 1 1 2
Emphysema &
Asthma
A98 Peptic ulcer 1
A101 Intestinal 1
obstruction or
hernia
A102 Cirrhosis of the 1 1
liver
A104 Other diseases 1 1 1 2 3 5
of the digestive
system
A117 Other complications 1 1 ]
~ of birth, pregnancy,
puerperium
A120 Other diseases of 1 2
skin and subcutaneous
tissue
A122'Non-articu1ar % 1 2
unspecified
rheumatism
A136 Senility without
mention of psychosis
A138 Motor vehicle 1 1
accidents
A141 Accidental Falls
Al146 A1l other 1
Accidents
Other Causes 8 S 8 15 13 21 54

Derived from: World Health Organization, World Health Statistics
Annual, 1972. Geneva: Vorld Health Jrganization,

1975, pp. 126-137.
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Table A.13 (cont)

Age Group
Cause of
Death 5~ 15- 25- 35- 45- 55- 65- 75+
14 24 34 43 54 64 74
A90 Influenza 1 1 2 4
A92 OQther Pneumonia ] 1 1 1 1 2
A93 Bronchitis, ] 1 1 1 2
Emphysema &
Asthma
A98 Pentic ulcer 1 1
A102 Cirrhosis of the 1 1 ,
liver i
A104 Other diseases of 1 1 1 1 2 3 4 3
the digestive
system
Al112 Toxemias of 1
pregnancy and
the puerperium
A115 Other unspecified 1
abortions
A117 Infections of skin 3 3 2
and subcutaneous
tissue
A120 Other diseases 1 2 1
of skin and
subcutaneous tissue
A121 Arthritis and 1
spondylitis
A122 Non-articular & 1 1 4
unspecified rheumetism
A136 Senility without
mention of psychosis
AE138 Motaor vehicle 1 2 1
accidents
AE140 Accidental 1
Poisoning
AE141 Accidental falls 1
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Table A.13 (cont)

Cause of T. 15. 25- 135- 45- 55~ 065- i3
Death 14 24 34 S 54 64 74
AE143 Accident2! 1 !
drowning and
submersion
AEYd6 A1l other ] 1
accidents
AF147 Suicide and self- 2

inflicted injury

AE148 Homicide and 2 1 1
injury purposely
inflicted by other
persons, legal
intervention

AE'49 Injury undeter- 2
mined whether
accidental or
purposely inflicted

o
(01}

Other 20 15 17 18 15 21 31

Derived from: World Health Organization, worlag dealth 5Tat: i S

Annual 1372. Gereva: world Healtn Organizazicn,
1975, pp. 126-137.



-
{n

Age Aezorzaz Zeaths Percantage
Cistrituticr
a 238 7.0
1-4 11 3.3

13 $.2

10 3.2

£5-74 7 2.2

75 + 3 1.1

TOTAL 312 153.5
SCURCE: wWorld Healsn Crganizzticr, woris *e:!:T Seatistics A-nyal, 167
Geneva: Worls mealin Srganizaticn, 1373, 9. iIS.
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Appendix C: Water Supply and Diarrheal Disease
by Hinda Ripps, M.A.

Diarrheal diseases constitute a very serious health problem for
children in ceveloping countries. In an effort to develop strategies
for the future, we can estimate the effects of this particular health
problem:on child morbidity and mortality in E1 Salvador by examining
trends and. impacts of health programs in other countries. First, however,
we must ascertain the etiology of the disease.

In E1 Salvador, mortality due to diarrheal diseases continues at
an-inordinate rate, even at eleven months of age and does not show a marked

decrease until the end of the second year of life.
Figure 1
Moctality® from Diarrheal Dizease by
Month of Age in First Two Years of Life in Two

Areas of El Salvador.
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SOURCE: Patterns of Mortality in Childhood. Ruth Rice Puffer, Carlos
V. Serrano, PAHO, 1973, p. 144,
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These early years encompass the period of weaning and if we examine
the diarrheal rates in other developing countries we can see a similar
pattern for both mo}tality and morbidity. By comparing diarrheal rates
in developing countries to rates in more developed societies, we see that
the death rate from diarrheal diseases is 25 times greater in Guatemala
than the U.S.

Because diarrheal disease attacks young children most frequently, it
is this target population to which effective programs for control should
be directed. The presence of diarrhea may be caused by several factors
such as the level of nutritional status, medical care, sanitation, quantity,
quality and availability of water, personal hygiene practices, and the
disease agent. The choice for the besl method of attack against diarrhea
in E1 Salvador can be based on pragress in other countries.

Studies in which presence {or absence) of water supply are related
to the incidence of diarrheal rates,'indicate that diarrheal rates decrease
with the increased presence of water. Table 1 offers an examination of
the incidence of diarrhea in seven countries and in all cases the incidence
of diarrhea decreased in the areas with a water supply. Presence of water,
however, is a very broadly defined category. Of more significance is the
amount, proximity,,and type of water to be supplied. Schessman et. al.
(1958) and William Stewart et. al. (1955) in separate studies on diarrheal
rates, found that these rates decreased as the distance between the house-
hold and water supply also decreased. In a WHO report on diarrheal disease
on Sudan in 1966, it was concluded that the amount of water is negatively
correlated with the prevalence of diarrhea. The proximity to water and the
increased amount serves to ease the attainability of water. This, coupled with
sanitary educational practices for obtaining and maintaining clean water,

should decrease diarrheal rates.
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Table 1

THCIDENCE OF NIARRHOEA AHD RATES OF ISOLATION OF SHIGELLAE [N CHILDREN®

Ho. of th]dlcn examined " Incidence of diarrhoea “Rate of isglation ot
o o (%) ~____ shigellae (1) |
C t A Arvea with Area with- | Area with Area with- Arca with  Area with-
ountry %e;giggp Vater out Yater Water out Water Water out Water
y [Supply Supply Supply Supply | Supply Supply
| i [ ,
| i :
| | |
Mauritius b <5 550 2 7.6
Sudan <7 239 211 21.8 26.6 6.4 14
UAR <6 174 317 10 38 3.4 9.4
Ceylon <10 460 508 2 2 2 4
Iran <7 453 425 36 48.7 4.7 7.5
Fast Pakistan <7 -—- 668 -—-- 20 —— <1
Venezuela <7 | 656 | 526 39 43 3.0 7.6
H i i

a Data collected over a one-month period.
b No separate data from two types of areas.

Source:

W. J. Van Zijl,

-Advisory Team," Bulletin of World Health Organization, Vol.

35, No.

"Studies on Diarrheal Diseases in Seven Countries by the WHO Diarrheal Diseases
2, 1966, p. 250.
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Table 2: Effect of Location of Water Source on
Diarrhea Incidence in Mauritius

Location No. of people examined Incidence of diarrhea Rate of isolation

of water of shigellas

Supply Under 12 years Under 12 years (children under
A1l ages old A1l ages old 12 years 21d)

In the house 371 97 0.5 0 3.1

On premises 942 222 1.5 5.0 3.6

Off premises 820 170 2.9 8.8 6.5

Source: W. J. van Zij1, "Studies on Diarrheal Diseases in Seven Countries by the
WHO Diarrheal Diseases Advisory Team," Bulletin of World Health Organization,
Voi. 35, No. 2, 1966, p. 255.

As-a case in point of the inadequacy of presence of water alone for
reducing the diarrheal problem, in Venezuela, similar studies were
conducted on groups with and without a water supply. By comparing water
supply with detection of shigellae, a Chr square of 11.6 was obtained,
with a p value of less than 0.001, thus indicating a significant reduction
in the presence of shigellae for areas with a water supply. However,

Tore importantly, when diarrheal diseases were compared with presence of

water, no significant decreases were found in the diarrheal rate.

The particulars of this case which are important to note are ‘that only 70%
of the homes in the area with a water supply had water pumped directly
into the house. The rest of the homes had only an outside water supply.
Furthermore, sanitary measures such as t2wage disposal and kitchen
facilities were below satisfactory levels. When the Venezuelan study was
compared with six other countries, it was evident that while the presence of
water reduced both the diarrheal rate and the detection of shigellae, this was
not sufficient to decrease the problem noticeably without further sanitary

improvements.
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The key factor here is easy attainability of water. Hollister et al
found that the rate of shigellae infection was less for those individuals
who had water available for personal hygiene. The group with an inside
faucet had a disease rate of 1.2 percent, while the group with no inside
facilities had a disease rate of 5.9 percent. In another study by D.J.
Schliessmann, disease resulting from Ascaris infestation was three times
as great for those individuals with a water supply outside the home.

These findings substantiate the belief that availability is essential.
Easier access would allow individuals to use water more freely. For instanc
washing hands before preparing food may appear to be a frivolous waste
of water when this water can only be obtained by carrying clay jars great
distances.

S£i11 another problem is proper sanitary education to teacn people
the necessity of personal hygienal habits once water is readily available
iﬁsidelfhe homé.ﬂ Clean water may be very quickly contaminated by individual
who uﬁkhowing]y place it into contaminated jars. A WHO summary report on
diarrhea diseases reported that diarrheal rates remained high in areas where
waternwas readily available but sanitation was inadequate.

Availability of water for toilets also decreases the diarrheal rate.
Inforﬁétion obtained frdm.a HHO Diarrheal Diseases Advisory team confirms

this finding.
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Table 3

Effect of Type of Excreta Disposal
on Diarrhea Incidence

Type of Excreta Number of Persons Incidence of
Disposal Examined Diarrhea
(%)
Indoor toilets 194 0.5
Qutdoor toilets 1,603 1.9
Water-carriage system 114 0.9
Sugar-cane fields 207 4.8

Source: W.J. Van Zij1, "Studies on Diarrheal Diseases in Seven Countries
by the WHO Diarrheal Diseases Advisory Team,"” Bulletin of the
World Health Organization, Vol. 35, No. 2, 1966, p. 256.

In the above table, we can see that the incidence of diarrhea for tho:e¢
using no toilets. or the sugar cane fields, is much greater than the
incidence fér those using indoor toilets. Computing a chi square, a
statistically significant difference was found in the diarrheal rate for
these two types of excreta disposal systems.

The transmission of the disease through improper disposal of human
excreta, and other wastes, is a major area of concern. Although young
infants do not directly make use of indoor toilets, fundamental sanitation
practices are extremely important for the adults who come into contact with
these children. Direct contact is a chief method of the spread of the disea
and the most frequent carriers of pathogens are not the infants, but rather
older children and adults. The problem results from a combination of the

lack of readily availahle water for both cleanliness and excreta disposal.
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Diarrheal diseases, also associated with nutritional status, are found
to occur at a greater frequency among malnourished cnhildren than among
well-nourished children. The most critical period is the period of weaning
when regular foods become a part of the child's diet. As noted previously,
diarrheal rates are extremely high between the ages of six and twenty four
months.

Scrimshaw et al, in a study on nutrition and infection in a three
Guatemalan villages (1959-64), set up three groups; a control group, a group
receiving medical care (treatment group), and a group receiving dietary
supplements (feeding group). It was found that cases of reported diarrhea
were twice as great in the treatment group as in either of the other two
groups. Furthermore, within the feeding village, when the percentage of
children receiving supplements declined from 51% to 18%, the attack rate of
diarrhea increased from 50 to 217 cases per 100 children per year.

Ouring the study, food supplements reached the children over two years
of age on a more regular basis than those six to twenty-four months.
Comparing the feeding aroup with the treatment group, stratifying by age,
it is evident that the food supplement was more effective in reducing

diarrheal rates for those children whose nutritional supplement was more coiplete.



