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1
 
PREFACE
 

The "Food Wastage/Sanitation Cost-Benefit Methodology Project" 

was funded in 1971 by the United States 4gency for Interna

tional Developxnent. The project was conducted in the field 

from 1972 to 1976 by tne Department of Environmental Sciences 

and Engineering at the University of North -Carolina (UNC)
 

School of Public Health, with a subcontract to the Institute of
 

Nutrition of Central Anerica and Panama (INCAP).
 

The purpose of the project (see also Appendix A) was two-fold:
 

first, to develop a methodology for examining the relationships
 

between improved environmental sanitation and the waste of food
 

energy due to inefficient absorption of food resulting from
 

intestinal diseases; second, to establish in cost-benefit terms
 

the influence of environmental improvements on morbidity from
 

intestinal diseases and food wastes, and to determine the
 

optimura combination of interventions to enhance food
 

utilization and reduce morbidity.
 

In order to accomplish these two objectives, an experimental
 

program was initiated in the rural Guatemalan village of Guana

gazapa. A second rural village, Florida Aceituna, was selected
 

to serve as a control. The control village was comparable with
 

the experimental village in a variety of measures, including
 

demographic characteristics, morbidity, mortality, water sup

ply, housing characteristics, and dietary habits. However,
 

subsequent examination showed that these communities differed
 

considerably in several important aspects.
 

1 Prepared by Raymond 
B. Isely, M.D., M.P.H., D.T.M.,
 
coordinator of Panel.
 



The program in the experimental village had three components:
 

improvements in water supply 1 and quality, sanitary improve

ments and health education. In the control village data collec

tion only was carried out during the four years of the field
 

operation of the project.
 

The results of the study, published in 1978, indicated impor

tant changes in the experimental village in some of the factors
 
potentially affecting disease morbidity. First, the quality and
 

quantity of water s3ed in the experimental village was im
proved. Second, there were significant gains in knowledge and
 

attitude towards sanitation, Third, a large number of addi

tional latrines were constructed in thb experimental village.
 
These results occurred despite the fact that the Health
 
Education component was introduced quite late in the Project,
 
and was therefore not of sufficient length to warrant expecting
 

positive results.
 

The original data analysis by UNC indicated, however, only mi
nor changes in the experimental village in actual sanitation
 
practices and found no relationship between sanitation prac

tices and improved water supply and morbidity.
 

A separate analysis of the project data was undertaken by Dr.
 
Daniel Dworkin of the Agency for International Development,
 

Office for Program and Policy (bordination (PPC) and Dr. Judith
 
Dworkin of the University of Arizona, Department of Hydrology 
in 1980, who compared diarrheal morbidity for children one to 
seven years old in the two villages. Using a Chi-square test, 
they report a statistically significant reduction in diarrheal
 
episodes in the experimental village compared with the control
 

village.
 

Piped water to households constructs' by the government of
 

Guatemala.
 

_V_
 

1 



In order to resolve the discrepancies between the two analyses,
 

the WASH Project, at the request of AID, convened an expert re

view panel.
 

Panel members were:
 

- Lincoln Chen, M.D., Representative for the Ford Foundation 

in India, Ford Foundation, 320 East 63rd Street, New York, 

New York 10017. 

- Branko Cvjetanovic, M.D., Professor of Epidemiology, 

Andrijja Stampar School of Public Health, Rockefeller 

Street 6, 41000 Zagreb, Yugoslavia, formerly Chief, 

Bacterial Diseases Unit, World Health Organization, 

Geneva.
 

- Richard Kronmal, Ph.D., Professor of Biostatistics, 

University of Washington, Seattle, U.S.A. 

- Charles Rohde, Ph.D., Professor of Biostatistics, School 

of Hygiene and Public Health, Johns Hopkins University, 

Baltimore, Maryland, U.S.A. 

- Robert Suskind, M.D., Professor and Chairman, Department 

of Pediatrics, University of South Alabama, Mobile, U.S.A. 

Panel coordinators were assigned to facilitate the work of the
 

Panel.
 

- Robert Struba, Ph.D., Epidemiologist, Research Triangle 

Institute, Research Triangle Park, North Carolina, U.S.A. 

- Raymond B. Isely, M.D., Associate Director, Water and 

Sanitation for Health Project, 1611 N. Kent Street, 

Arlington, Virginia, U.S.A. 
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Panel members were each given a complete set of Project re

ports, a copy of the Dworkin and Dworkin report, and copies of
 

published articles emanating from the Project, which they
 

reviewed before a first meeting on February 9 and t0, 1981. At
 

this meeting a plan of work and strategy were developed and
 

preliminary findings agreed on. At a second meeting of the
 

Panel on May 18 and 19, 1981, interviews were bald with Drs. 

Shiffman and Helms and the Dworkins, and tindings were 

finalized. 

The panel findings suggest that certain methodological problems
 

preclude making firm conclusions from the available data, par

ticularly with respect to the initial study hypothesis concern

ing relationships between water, sanitation, and food wastage.
 

Finding 3 are discussed in detail in the next section.
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FINDINGS OF THE PANEL 

Introduction and Terms of Reference
 

The Water and Sanitation for Health Project of the Agency for 
International Development assembled an External Expert Review 

Panel that reviewed Project-related documents as well as the 

Dworkin and Dworkin report and met on 9th and 10th February, 

1981. In a subsequent meeting on the 18ti and 19th May 1981, 
the panel met with Dr. Morris A. Shiffman and Ronald Helms of
 

the University of North Carolina, Dr. Daniel M. Dworkin of the
 

Agency for International Development, and Dr. Judith M. Dworkin
 

of the University of Arizona, all of whom helped to clarify
 

points raised in the first meeting.
 

The panel had as its purpose a review of the findings of the 

Guatemala Water Supply and Sanitation Food Wastage Methodology
 

Project sponsored by AID from 1972-6 in order to form conclu

sions on the ability of the data as collected to address the
 

question of the impact of improved water supply and sanitation
 

on diarrheal morbidity.
 

Panel members critically reviewed the reports of the investiga

tors and interviewed the principal investigators of the Proj

ect, Drs. Morris A. Shiffman, and Ronald Helms from the Univer

sity of North Carolina, as well as Drs. Daniel and Judith
 

Dworkin, and arrived by consensus at the conclusions contained
 

in this report (see References, p. 12).
 

Project Research Design
 

The panel felt that the research policy of AID concerning the 

need to evaluate the health benefits of investments in water 

supplies and sanitation (AID Health Policy Document, 1980) is
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relevant to projects on water and sanitation for health in de

veloping countries and should be pursued.
 

In gneral terms the Guatemala project was aimed at developing 

a methodolog to assess the impact of water and sanitation, 

supported by health education, on the incidence of diarrheal 

diseases and food wastage caused by malabsorption. The data 

gathered to test the methodology have also been used to inves

tigate the impact of water and sanitation on diarrheal disease
 

morbidity. It is, in fact, not possible to evaluate the effec

tiveness of research and evaluation methodologies without
 

assessing their capacity to elucidate valid findings.
 

For the purpose of documenting the effect of interventions on 

fundadiarrheal morbidity the study design suffered from two 

mental methodologic defects:
 

First, the study was based on a comparison of only two vil

lages. Population groups in the study were relatively small.
 

There were significant differences in the two communities (e.g.
 

in socio-economic status and ethnic composition) at the be

ginning of the study. Neither the changes across time that 

occurred during the study period but were unrelated to the wa

nor endemic and
ter intervention (such as population dynamics) 


epidemic patterns of diarrheal disease were documented suffi

ciently to permit valid comparisons of the two communities.
 

the extensive period of implementation of
Second, in view of 


was too short to
the interventions, the period of observation 


evaluate the long-term impact of improved water and sanitation.
 

The data on diarrheal diseases were based only on interviews 

which were unreliable and of questionable validity.
 

include a larger number of c'Anparable popu-
There was a need to 


lation groups in the study and to select more valid indices and
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more reliable methods for measurement of diarrheal diseases.
 

For these reasons, the study lacks both internal and external
 

validity.
 

Since water, sanitation, and health education were provided as
 

a package over time to a small population group not comparable
 

with the controls, the impact of each of these three components
 

could not be distinguished. As for the impact of the above in

terventions on diarrheal diseases and ensuing health benefits, 

health measurements were limited to the incidence of diarrhea
 

and to the degree of malabsorption. The effects of diarrheal
 

diseases on health are in fact more adequately assessed by
 

measuring the nutritional status of children than by attempting
 

to count episodes of diarrhea through interview techniques.
 

The hypotheses regarding the relationship of water, sanitation 

and health education to health status were not explicitly pre

sented. The complexity of the interrelationships among various 

factors was not fully explored. It was assumed that there is a 

straightforward direct cause-effect relationship between the 

combined interventions and diarrheal morbidity. Allowance was 

not made for the possible indirect effect of the interventions 

on health through socioeconomic development. Thus substantial 

differences in income which were revealed between the two vil

lages, for example, were neglected rather than examined in
 

detail. 

Apparently during the planning stage, insufficient considera

tion was given to the formulation of hypotheses concerning pos

sible interrelations between various factors in community life 

and development. This omission contributed to an inadequate 

research design. 

Prolect Implementation
 

From,a review of the available material the panel could not ob

tain precise information on whether the Project was implemented
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as planned. Changes in the research design were made in the
 

course of implementation that vitiated the comparability of
 

the data collected in tLe pre- and post-intervention phases.
 

Furthermore, the intervention took place in stages, and only
 

one (self-selicted) part of the experimert2l village was
 

covered by the water supply scheme. Thus thr experimental vil

lage does not represent a homogeneous group comparable with the
 

control group in any phase of the study.
 

Two additional implementation practices affect the ability to
 

interpret the data. The quality of water at the source was not
 

In addition, the surveilmaintained at the household level. 


lance of diarrheal diseases was limited to only half of the
 

period of observation, e.g., two weeks every month.
 

a
The panel took into consideration the fact that there were 


number of constraints on implementation. Nevertheless, once a
 

study protocol had been accepted it should have been executed
 

without alterations. If alternatives were necessary because of
 

been documented and
exigencies in the field, each should have 


on
due attention paid to possible effects the outcome of the
 

study.
 

Since at the very outset of the study it was observed that the
 

incidence of diarrhea reported in the project area was approxi

mately 1/10 of those observed in Guatemala as a whole, neces

sary steps should have been taken to improve reporting. In this
 

way more valid data could have been obtained.
 

Data Selection and Collection
 

A single monthly visit was used to collect information retro

spectively on incidence of diarrhea during the two weeks pre

ceding the interview. Since the incidence of diarrheal diseases
 

as a major index of the effect of the intervenwas selected 


tion, the surveillance should have comprised the total period
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of observation, in view of variations in endemic incidence and
 

variations in length of episodes over time and the occurrence
 

of occasional outbreaks. The surveillance technique not only
 

does not provide total time coverage but is subject to errors
 

,'ie to reporter'p (i.e., usually the mother's) inability to
 

remember accurately "minor" illnesses such as diarrhea in
 

children. Therefore, the information collected on the incidence
 

of diarrhea cannot be accepted at its face value.
 

The study suffers, as pointed out above, *from the inaccuracies
 

caused by the subjective reporting by mothers of the presence
 

or absence of diarrhea among household members. The panel could
 

not obtain evidence that an effort was made to evaluate the va

lidity and reliability of the monthly interview data through
 

more frequent interview rounds, observation, or possibly stool
 

culture data.
 

The independent variables of water quality and quantity were
 

measured reasonably well but those sanitation variables depen

dent upon interviews are, in the panel's judgement, of dubious
 

reliability and validity.
 

There existed a potential for reporting biases on the part of
 

the data collector and the participants in the study. Data
 

were not presented which could measure the degree of bias re

sulting from interviews of individuals by different data col

lectors.
 

The panel felt that there were an excessive number of questions
 

included in the questionnaires, yet the gathering of more ob

jective data such as anthropometry was insufficient and incom

plete. This disparity tended to overwhelm the task of data
 

processing, management and analysis.
 

While collection of data on "hard" indices is essential for
 

meaningful statistical analysis, observations on less quantifi
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less "hard") but relevant processes and events are
able (i.e., 


Such observavaluable for the interpretation of the results. 


tions, when and if made, were not adequately recorded and ana

lyzed. For example, in the experimental village only 65 per

cent of the population was provided w;ith improved water supply,
 

while there is little information as to why the other 35 per

cent did not receive improved water, and what happened as a
 

result.
 

Analysis of the Results
 

The analysis is dependent upon the validity and completeness 
of
 

the data and the underlying assumptions discussed above.
 

the
The UNC group carried out extensive analysis; however, ir 

view of the panel, the presentation of the analysis is 

fragmented and incomplete. Displays of descriptive data on 

diarrheal incidence and prevalence across time, for example, 

are not given. 

is of the opinion that no scientifically justifiable
The panel 


comparisons can be made between the two villages. For this rea

son and because of the other methodologic weaknesses of this
 

study, no further analysis of the data for assessing the impact
 

of water, sanitation and health education on diarrheal morbid

ity should be done.
 

The Dworkin and Dworkin paper entitled, "Water Supply and Diar

rhea: Guatemala Revisited," concluded that there was a signif

icant difference between the control and experimental villages
 

in the rate of diarrheal diseases by both age and time period.
 

two major ways. First, the units of
The analysis is flawed in 


in the tables are episodes of diarrhea. These
analysis shown 


as if were independent observations.
episodes are treated they 


However, in the case of these data, the episodes are often in
 

thus arethe same individuals at various time periods and 
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clearly not independent. This treatment of the data could
 

grossly inflate the Chi-square statistics and thus make the as

sociated level of significance meaningless. Second, the Chi

square statistics on which the conclusions were based were cal

culated incorrectly, since the control village rates were used
 

as expected values. This assumption is faulty since the control
 

village rates are subject to bias and variability which must be
 

considered in the analysis.
 

In addition, there is sufficient research experience to demon

strate that there is extensive variability between villages in 

developing countries; therefore "twin city" studies (i.e. t" 

gle experimental and single control village) cannot be used to 

make inferences of the strength reported by Dworkin and 

Dworkin. Also, the above mentioned unreliability of recall 

data on the incidence of diarrhea prevents meaningful analysis. 

Interpretation of the Results
 

The same data were examined by two groups. The UNC group, which
 

participated in the implementation of the project, articulated
 

some of the flaws of the study design. Because of the fragil

ity of the data collected, they interpreted it cautiously. The
 

investigators interpreted the data simply as an observational
 

study carried out in two villages. They justifiably avoided
 

comparisons between the villages and recognized that fundamen

tal differences existed between the villages at all stages of
 

the study. Any firm conclusions on the effect of the
 

intervention were thus severely limited. The panel considered
 

this strategy appropriate. However, the panel felt that the
 

UNC's interpretation indicating that there was no relationship
 

between water supply and diarrheil morbidity should be modified
 

to indicate that in view of the flaws of the study design and
 

execution it was inconclusive.
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As for the Dworkin and Dworkin report, the panel believes that
 

even if the incidence of diarrhea had been shown to be signifi

cantly different in the two villages, the difference could not
 

be taken-asa definite proof of the effect of the improved wa

ter supply alone. For instance, the most common diarrheal
 

pathogens (Rotaviruses and E. Coli) are known to be transmitted
 

through multiple routes, only one of which may be substantially
 

affected by water quality and quantity.
 

Interpretation of the data on malabsorption and food wastage
 

presented difficulties similar to those encountered in the
 

interpretation of the results for diarrheal diseases. Although
 

the basic aim of the study is of scientific and practical in

terest, the design and selection of the subjects caused the re

sults to be difficult to interpret. The selection of adult
 

males for the study was inappropriate because of the relatively
 

low prevalence of diarrheal disease in that group. If a popula

tion of children, among whom the problem of diarrhea is signif

icant, had been selected, the study might have given more con

clusive results on the impact of the interventions on malab

sorption. It is understood, however, that studies on children
 

were hampered because of an obligation to adhere to strict
 

ethical and cultural standards.
 

Nitrogen loss studies were of interest because they documented
 

that Guatemalan males ware no different from other adults
 

studied throughout the world, but the significance of this
 

observation in relation to the specific questions asked remains
 

to be determined.
 

The comparisons made between the reference population and the
 

two study groups of village adults with regard to their dietary
 

intake during the balance studies, demonstrated a sharp
 

difference in the composition of dietary protein. These studies
 

suffered from all of the same problems ascribed to the studies
 

of the incidence of diarrhea. There is therefore no way of
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telling whether the differences in non-absorption among these
 

three different groups are due to the intervention or to other
 

confounding variables.
 

Discussion
 

Valid studies of the effect of water supplies on health require
 

both proper methodology and study design. The health indices
 

used in this study were not appropriate; there were more in

dices on the presence or absence of disease than on the pres

ence of positive indicators of health. Irrespective of the in

dices selected, however, the validity and reliability of those
 

chosen should have been verified. There is a question for exam

ple whether the assessment of the incidence of diarrhea is the
 

best way to measure health status or whether weight, height and
 

other anthropometric indices of nutritional status are not more
 

objective and relevant. In addition, In view of the fact that a
 

significant part of the experi.mental village (35%) did not re

ceive improved water supply, it is questionable whether there
 

was indeed a water and sanitation intervention in a strict
 

sense of the term.
 

Conclusion
 

The panel felt that in view of inherent weaknesses of the
 

study, and despite the large investments already expended, it
 

would be preferable to allocate new resources to support well

designed prospective studies rather than to reanalyze the
 

deficient data of the Guatemala study.
 

Summary and Recommendations
 

In view of deficiencies in the design and implementation of the
 

Guatemala study, the panel would like to make the following
 

specific recommendations concerning the reporting of the
 

results:
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a* 	 The data from this study project should not be used to
 

compare and/or assess the impact of water supply and
 

sanitation on health.
 

AID should be revised to
b. 	 The final report by UNC to 

indicate that no valid conclusions on the relationship
 

of water supply and diarrheal
between improvement 

diseases incidence can be derived from the results of
 

this study.
 

incorrect statisc. 	 The Dworkin and Dworkin report uses 


tical techniques and arrives at unwarranted conclu
its difsions. Therefore the panel considers that 


fusion as an independent document is not advisable.
 

on
d. The information on techniques used in the study, 


observational and descriptive aspects of the Guatemala
 

project, on health, education and community develop

ment have both scientific and practical value and
 

warrant publication in relevant scientific journals.
 

Should USAID decide for some reason to further analyze
e. 

the 	data of the Guatemala study for any reason, the
 

on such analyses should be reviewed by UNC
reports 

principal investigators and by external reviewers
 

prior to their dissemination. This procedure would
 

avoid possible misinterpretations of the results by
 

individuals who had not participated in the study.
 

In view of the policy significance of the relationship between
 

water 	supply and sanitation and health the panel submitted the
 

following general recommendations to AID:
 

Invest in high quality research for developing a rea. 

liable methodology for documenting and quantifying the
 

effect of improvements in
relationship between the 

water supplies and sanitation (and possibly other rel

evant inputs) on health;
 

b. 	 Establish Agency procedures to insure external scien

tific oversight and guidance for future research ac

tivities;
 

Insure that all large investments in water supply alc. 

locate part of the resources for monitoring and evalu

ation of the impact of water supply on health; and
 

d. 	 Develop a standardized evaluation protocol for all
 

water supply and sanitation intervenAID-sponsored 

tions.
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APPENDIX A*
 

Description of the Pro ect*
 

1. Project Mandate
 

The objectives for the study have been summarized by the prime
 

contractor (UNC-CH) as follows:
 

The objective of this contract per se is to develop, field
 
test and prepare a manual describing a methodology which
 
can be utilized to determine the economic relationship be
tween different levels of improved environmental sanitation
 
and the waste of food energy from (1) inefficient absorp
tion of food in the intestinal tract, and (2) intestinal
 
diseases transmitted under unsanitary conditions. The con
tractor will (a) establish in cost-effectiveness terms the
 
individual and synergistic influence of various environ
mental improvements on intestinal diseace morbidity and
 
associated food waste, and (b) determine the optimum com
bination of measures which, under existing economic, social
 
and cultural constraints can most enhance efficient food
 
utilization and reduction in morbidity.
 

The intervention program in the experimental village included
 

two components: (1) changes in water supply and accessibility
 

and (2) a health education program based on a community devel

opment/organization model. Each of these components is de

scribed below.
 

2. Water Supply
 

Prior to the initiation of the study, the experimental village
 

had an unchlorinated piped water supply serving 13 households.
 

The description that follows was prepared by Kenneth R.
 
McLeroy, Dr.P.H. and Robert Struba, Ph.D. of the Research
 
Triangle Institute and is based entirely on the UNC summary
 
report, as well as on the two background volumes provided
 
by UNC. They are solely responsible for the contents.
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During the initial construction phase of the project (1972

1973), water was piped to outdoor spigots in the yards of 103
 

additional households, many of whom also continued to use a
 

the home. By the end of the study, 61
water container in 


additional connections had been made, for a total of 164
 

65 using water system,
households (or percent) the new in
 

addition to the 13 households who continued to be served by the
 

pre-existing unchlorinated water supply system.
 

Water quality in the distribution system for the experimental
 

village was monitored seasonally. While 97 percent of the 698
 

no coliform bacteria
samples drawn at the 	outdoor tap showed 


in the household containers was poorer.
the quality of water 


At the start of the study, 63 percent of the household contain

ers were uncovered, 53 percent were dirty, and in 34 percent of
 

them there were coliform bacteria. These measures showed only
 

the course of the study; however, the
minor improvements over 


number of containers in use in the experimental community de

creased over the length of the study as it became more conven

ient for users to go dirertly to the faucet in the yard
 

The control community received water from shallow wells and the
 

In 1975, 48 percent of the control community households
river. 


obtained their water from family wells, 23 percent from neigh

bors' wells, 9 percent from the river, and 20 percent from un

known sources. The wells were generally hand dug, lacked cas

ings and covers, and had an old automobile tire as a parapet.
 

The river water, uset' by 9 percent of the households as their
 

was also used by most of the households in
main water source, 


the control village for washing and bathing.
 

of water in the control
The overall bacteriological quality 


village (Florida Aceituna) was poorer than in the experimental
 

village throughout the study period. Forty-eight percent of
 

the well samples in the control village were satisfactory
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(without coliform bacteria), and 41 percent of the water con

tainer samples were of satisfactory quality.*
 

3. Health Education Component
 

The health education program was initiated r.Jcway through the
 

project in April, 1974. The sanitation and improvement programs
 

started in April, 1975. The health education component had five
 

major objectives: (1) reducing fecal contamination in the home
 

and surrounding treas; (2) keeping domestic animals out of the
 

kitchen; (3) promoting the building and use of latrines; (4)
 

improving food and water storage practices; and (5) increasing
 

the use of potable water for hygienic uses.
 

The health education program used a community development ap

proach. Community leaders were identified, recruited, and
 

trained to carry out the health promotion activities through
 

the formation of peer groups and committees. These groups and
 

committees included: a Community Betterment Committee composed
 

of male leaders; a Homemakers' Club composed of women leaders;
 

a mid-wifery education program; and school teachers.
 

The Community Betterment committee undertook a variety of pro

grams during the 2-1/2 years that project personnel were pres

ent. The committee developed: (1) fund raising activities for
 

improving the health post; (2) a food distribution center; (3)
 

program guidelines for latrines; (4) a community health promo

tion extension project; and (5) a savings and loan cooperative.
 

These figures are not the same as the ones reported in the
 
Dworkin Paper. Dworkin and Dworkin indicate that none of
 
the water container samples in the control village were
 
coliform free. However, they used a table with longitudinal
 
data collected from 21 sample households in each village.
 
The table used by the Dworkins was developed by UNC as an
 
external quality control for the field-test method of mea
suring water quality. Forty-one percent of the 875 water
 
container samples from the control village, as measured by
 
the field-test method, were coliform free.
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The Homemakers' Ciub organized several six to eight week 

courses which met once a week and wore or .i to all community 

women. Between 60 and 85 women participated in the course on 

sewing, cooking, child-care, knittLng, and home improvement. 

An education program recognized by the GuaLtalan government 

for local mid-wives was conducted. The training program 

stressed hygiene, and provided information on human reproduc

tion, the identification of high-risk pregnancies, and pre

natal care.
 

A school health curriculum that stressed basic hygiene, sani

tary behavior, and water and food hygiene was developed. The 

school health education program plan was developed during a 

three-day workshop attended by school teachers from the sur

rounding region.
 

4. Chronology of the Project
 

The project was funded in June 1971, and the first year was de

voted to project planning and preparation for the field study 

in Guatemala. The selection of villages took place over a 

seven-month period, from April 1 through October 31, 1972. From 

November 1, 1971 through March 31, 1973, the baseline field 

studies were conducted in the experimental and control 

villages. Construction of the piped water supply was initiated 

in August 1972; the first phase was completed in September, 

1973. Chlorination was introduced in January, 1974. 

Field surveys were conducted from 1972 to 1976. Rata manage

ment, data analysis, and report preparation were carried out 

from 1977 to 1978. The Dworkin and Dworkin reanalysis was done 

separately and at a later date than the UNC analysis (1980). 
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Morbidity data collected in both thehousehold survey and the 

health posts were coded according to'theInternational Classi

fication of Diseases (ICD) using four-digit, codes, Each of the 
hoe visitors were provided with thndardiraed criteria for 

n'', addition, 


Vmiod of diagnosis was included as -part of, the ICD code to
 

denote whether the diagnosis wa madeh veporte, y or
 

whether the individual was currently 1, . VaOidation of the
 

dnos for 10 percent of the home wamadebythe physician
 

those diseases considered most ian the 

in charge of field activities who revtsited the houses.
 

According tothe study design, parasitologic surveys were orig- 46) 
inally planned for the early and final' saes Qf the project.
 

However, only two surveys were Completed; both were conducted
 

early in the study (1972 and 1973). In each of the two sur
s.ves wa n d o
throjixmotr~ ~arreporte 97 s9ympoms7 ?:i 

voyst stool specimens were obtained from 80 to 60 percent of
 
the residents of each of the two villages. Since no data were
 
collected following the introduction of the intervention, the
 

impact of the project on the incidence or prevalence of parasi

tological diseases is unknown.
 

2. Anthrop-mtry
 

Anthropametric surveys of residents of both villages were also0 
to be carried out at the beginning and end of the study. An

thropometric surveys were completed in1972 and 1973 for 70 to, 

78 percent of the inhabitants of both villages. However, the 

survey originally scheduled for the conclusion of the study was S 

not carried out. 

During the 1972 and 1973 anthropomotric surveys, all housoholds
 

in the two villages were invited to participate. A special em
phasis was given to those households with wuall children. Me&
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sures were taken of weight, height, arm circumference, tricepi

tal skinfold, and head circumference. All measurements were
 

taken by two physicians who had received special training and
 

instruction.
 

3. Malabsorption Studies
 

In order to assess the extent of intestinal malabsorption in
 

the two villages, it was necessary to identify an appropriate
 

reference group with whom the rural Guatemalan subjects could
 

be compared. Twenty healthy soldiers born in the rural
 

lowlands of Guateiala, but who had been living during the
 

previous 18 to 24 months near Guatemala City, were selected as
 

the reference group. These soldiers were hospitalized for 29
 

days and given the normal rural diet. Detailed tests were done
 

for malabsorption,
 

The same tests were also administered twice a year to 75 per

cent of the adult males in each of the villages. Based on the
 

results of these tests performed in 1972, 75 adult males from
 

each village were selected for a longitudinal study of malab

sorption.* This study included annual testing of the 150 male
 

subjects by giving them a 2,800 calorie standardized diet and
 

comparing calorie, nitrogen, and fat absorp-L.n with that of
 

the reference group of soldiers. In addition, the study
 

protocol included anthropometric measurements, paiasitological
 

examinations, and stool and urine tests.
 

4. Dietary and Food Consumption Surveys
 

The objectives of the dietary and food consumption surveys were
 

to: (1) determine the dietary intake in the two villages; (2)
 

Adult males were selected for the longitudinal study of
 

malabsorption based on their initial scores on the D-xylose
 
absorption test. Twenty-five males were randomly selected
 
from each of the tiercels of scores, that is 25 males from
 
each of the upper, middle and lower thirds of scores.
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monitor dietary intake throughout the project; (3) determine
 

and monitor the dietary intake of the 150 males included in the
 

food items
malabsorption studies; and (4) monitor the cost of 


in the local markets. Surveys were conducted annually on a
 

sample of households in the two villages and then on a sample
 

of the 150 males included in the malabsorption studies. Monthly
 

surveys to determine food costs in the local market were also 

conducted.
 

The dietary surveys included visiting the household before each 

meal, weighing the food to be prepared, and aetermining the 

kind and weight of food items consumed at each meal by each 

member of the household. Because of the time-consuming nature
 

of the dietary record method, themeasurement of food consump

tion per household was done for only one day, but a representa

tive sample of households was interviewed on consecutive days
 

of the week.
 

In 1972, 75 households from each community were selected and 

studied as part of the dietary and food consumption surveys.
 

During 1973 and 1974, 20 of the 150 original households were
 

studied every four months. During 1975-1976, 30 households
 

were studied every six months.
 

was also used for the study of the
The dietary record method 


dietary and food consumption patterns of the 150 males included
 

in the malabsorption studies. As with the household dietary
 

and food consumption surveys, 20 of the malabsorption study
 

sample males were surveyed every four months in 197'. and 1974,
 

and 30 every six months from 1975 and 1976. All 150 males were
 

studied for one day in 1972.
 

Unit prices of each food commonly used by the villages was col

lected at the local market each month.
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5. Sanitation
 

Annual and monthly sanitation surveys were conducted by field
 
surveyors to document 1t ;Nquality of the home environment. The
 

method of data collection was by observation rather than self

reporting.
 

A baseline survey of 50 households in each village was com

pleted in 1972. The second annual survey was completed in 1974
 

based on modifications in the original survey instrument and
 

the sampled households. Variables that were not significant
 

indicators of environmental quality were dropped from the 1974
 

survey instrument, and the sample was modified to include fami

lies of the men in the malabsorption study. Sixty-eight house

holds in each of the two sites were included in the 1974 sur

vey.
 

Both the 1972 and 1974 surveys included questions on the number
 

and arrangement of rooms, construction items, sleeping arrange
ments, food protection, storage of items, and latrine construc
tion and use. The survey instruments were revised again for
 

the 1975 and 1976 surveys, but the longitudinal sample was
 

retained.
 

In addition to the four annual surveys, 26 sanitation and hy

gienic variables were measured on each of the longitudinal
 

sample households each month.
 

Water quality in the two villages was assessed using the same
 

longitudinal sample of households. Both source and water con

tainer samples were tested on 50 households in each village
 

every four months.
 

The purpose and volume of water use and consumption were mea

sured each month in both villages. In the control village and
 

in houses without a water tap in the experimental village,
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household consumption of water was measured by asking the
 

household informant how often the water container was filled in
 

the past 24 hours, converting the size of the container into
 

standard measures, and computing the total volume of water. 

The number of persons in the household was used to compute the 

amount of water used per person per day. For households with a 

metered supply, the water meter was simply read once a month. 

The monthly volume was then computed and divided by the number
 

of persons in the household.
 

6. Health Education
 

Evaluation of the health education component of the project in

cluded assessment of attitude, behavior, and belief changes in
 

the communities as a whole, as well as separate evaluations of
 

each of the health education interventions.
 

6.1 Community Surveys
 

The primary objectives of the health education component of the
 

project were to improve household sanitation practices, includ

ing hand washing, hygienic food preparation, barring household
 

animals from the kitchen, and building and using latrines.
 

Baseline measures of sanitation practices were obtained in the
 

first annual sanitation survey in 1972. Questions covered:
 

(1) attitudes towards causes, treatment, and control of diar

rhea, contagious diseases and illnesses; (2) attitudes towards
 

defecation practices; (3) use of latrines; (4) fly control; and
 

(5) attitudes and practices related to food hygiene.
 

The 1972 survey was administered to a sample of 50 households
 

in each village. In 1974 a follow-up survey was taken among
 

female heads of household in 134 households in the experimental
 

village and 136 households in the control village. The respon

dents in the 1974 survey included samples of households in the
 

longitudinal malabsorption and dietary studies.
 

-21



In 1975, the sample of households was revised to include only
 

households from the longitudinal sample as well as 20 addi

tional housaholds in the experimental village to monitor
 

diffusion of ideas throughout the community. The female heads
 

of household in the 1975 revised sample were interviewed three
 

times a year for the remainder of the study.
 

6.2 Community Extension Program
 

The Communlity Betterment Committee in the experimental village 

developed a training course for 27 male volunteers who became 

health promoters. These 27 health promoters were organized 

into nine three-member teams. Each team organized between five 

and ten households and met with the households as a group once 

a week for six weeks. These meetings were devoted to sanitation
 

education on a variety of topics.
 

Twenty-five households who participated in the community exten

sion program were interviewed in 1975 to appraise health be

liefs and attitudes. They were also asked about their atti

tudes towards the meetings, what they thought of the visual 

aids, and how they intended to use any of the educational 

material. 

6.3 Latrine Program
 

Bseline measures of the number and use of latrines were ob

tained through the 1972 housing survey. In 1975, a program was
 

introduced to increase the use of latrines for households that
 

had one, and to introduce latrines to households without one.
 

A form was filled out and maintained on each household building
 

a latrine in the experimental village. The form contained in

formation on the dates of request by the household and mainte

nance of the latrine by the appropriate party, building mate

rials used, and the number of persons in the household using
 

the latrine.
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6.4 Homemaker's Club
 

The primary methods for evaluating the homemaker's club were
 

process oriented, including the numbers and type of activities
 

by the club, as well as the extent and frequency of attendance
 

by community members.
 

6.5 Midwifery Training
 

Approximately 14 midwives from the experimental village partic

a six-week course in 1976. Oral examinations were
ipated in 


administered at the end of the course by representatives of the
 

health ministry. Every midwife attending the course passed the
 

examination.
 

6.6 School Health Program
 

Both process and outcome measures of the effects of the school 

health program were used in evaluating the health education 

onceprogram. Process measures included visits to each teacher 


a week to review lesson plans. Records of health classes were
 

also kept, including attendance, student reaction, and materi

als used. Each classroom was also visited once a week. The
 

health content of lessons and methods of presentation was ob

served and evaluated.
 

Two multiple choice examinations were developed--one for grades
 

one through three and the other for grades four through six-

and administered at the start and end of each school year in
 

1975-1976. These examinations served as an additional measure
 

towards meeting the objectives of
of student/teacher progress 


the course, and were used by most of the teachers in calculat

ing student health grades for the year.
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7. Summa7 ', of Data Collection Procedures 

As noted above, three basic samples were used in the evaluation
 

of the water quality and health education components of the 

project: (1) each village as a whole for annual and monthly
 

cross-sectional studies; (2) a lengitudinal sample for deter

mining changes over time; and, (3) separate samples for assess

ing the results of each of the health education interve.tions.
 

The morbidity and anthropometry studies were conducted using
 

the entire populations of the two villages. However, it should
 

be noted that while the information for the morbidity study was
 

collected for all members of the two communities, there was 

only a single respondent per household, usually the female
 

head.
 

The lolugitudinal sample was used for the sanitation, health
 

education, dietary and food consumption, and malabsorption 

studies. However, the composition of this sample was not con

sistent during the four years of the study. For example, the 

sample was revised in 1974 to include the males (and their fam

ilies) who participated in the malabsorption studies, while 

some of the original households in the 1972-1973 sample were 

dropped.
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APPENDIX C* 

Data Analysis and Results
 

The original data analysis conducted by the University of North
 

Carolina addressed the effects of each of the program compo

nents. The results were published as a single volume of 238 

pages.
 

The Dworkin and Dworkin analysis of the data focused on only a
 

small subset of the total data available from the project.
 

Specifically, the Dworkins examined diarrhea among children one
 

to seven years of age. In order to place the Dworkin and
 

Dworklin reanalysis within the total perspective of the project
 

results, the following discussion will provide a brief overview
 

of the outcomes of each of the project components. Given the 

volume of data generated by the project, and the extensiveness
 

of the data analyses contained in the UNC final report, this
 

overview will highlight only the major findings,.
 

1. University of North Carolina Analysis
 

1.1 Equivalence of the Two Sites
 

Central to any analysis of the UNC/INCAP project data are as

sumptions about the equivalence of the experimental and control
 

villages. The two villages were initially matched on a variety
 

of criteria, including: (a) demographic characteristics; (b) 

mortality and morbidity statistics; (c) water supply character

istics; (d) housing and environmental characteristics; and (e)
 

* The description that follows was prepared by Ke-nneth R. 
McLeroy, Dr.P.H. and Robert Struba, Ph.D. of the Research 
Triangle Institute and is based entirely on the UNC summary
 
report, as well as on the two background volumes provided 
by UNC and the Dworking and Dworkin reanalysis. They are 
solely responsible for the contents.
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dietary habits, food consumption, and anthropometric measure

ments. Initially, a list of 100 eligible communities was pre

pared. Thirty-six of these communities were identified as ac

ceptable for further screening. The two villages finally se

lected, Guanagazapa and Florida Aceituna, were identified as 

the best matches. 

Comparisons of the two villages on demographic characteristics
 

indicate similar population size, and age, race, sex distribu

tion. The villages were also similar in their geographic loca

tion, vital statistics, morbidity, and mortality. There were,
 

however, important differences between the two villages in fam

ily size, income, employment opportunities, and land ownership.
 

In general, the control village had less unemployment, a higher
 

gross income, and more land ownership. The experimental vil

lage had a higher proportion of large families, one of the
 

demographic variables found positively related to morbidity.
 

More importantly, there was considerable in and out migration
 

of residents from both the control and the experimental vil

lages which could dilute the impact of the interventions and
 

confound any subsequent data analysis, particularly when com

parisons were attempted between the two villages.
 

1.2 Quality and Quantity of Water Consumption
 

Water was piped into the yards of 103 houses in the experimen

tal village between August 1972 and September 1973. By the end
 

of the study, 164 households (65 percent of the total) were
 

using the new water system. Thirteen additional households
 

were still using a previously existing, unchlorinated water
 

source by the end of the study. However, there was only a 24
 

percent difference between the experimental and control vil

lages in the percentage of household containers with contami

nated water (coliform present) over the course of the study.
 

Sixty-five percent of the household containers in the experi
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1.3 

mental village, and 41 percent of the containers in the control
 
village were uncontaminated with coliform. 
The number of con
tainers in use in the experimental village, however, declined
 
over the length of the study, making differences in water qual

ity between the two villages inconclusive.
 

Additionally, no information was provided on the quallty of wa
ter used by the 35 percent of the households in the experimen
tal village not receiving water from the new system.
 

The households in the experimental village used 2-1/2 times as
 
much water after the installation of the water system, on the
 
average, as 
those in the control village. The differences be
tween the two villages in water consumption are probably over
estimated, however, since the amount of water used in the con
trol village for washing and bathing at the river was not 
in
cluded in the computations of the amount of water consumed, and
 
residents of the experimental village shifted their washing and
 
bathing practices from the river to the water taps in the yards
 

of their houses.
 

Housing Quality and Household Sanitation
 

Sixteen indicators of sanitation 
status were selected, includ
ing cleanliness of clothing, the covering 
and protection of
 
food, cleanliness of house and yard, 
the presence of animals
 
and insects, the use of soap, and handwashing. Improvements in
 
sanitation status in the experimental village, which could be
 
attributed interventions, included
to the i;he use of wooden
 
barriers to exclude animals from the kitchen, the protection of
 
cooked food, 
the absence of garbage on the kitchen floor, and
 
the removal of 
trash and garbage from the yard. However, the
 
two latter improvements also occurred in the control community.
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1.4 Health Education
 

The purpose of the health education component of the project
 

was to affect the sanitation variables and to promote adequate
 

use of the potable water system. This section will provide a
 

detailed description of the statistical techniques used in the
 

analysis of behavioral changes, as well as an overview of the
 

effects of the program on attitude changes, use of latrines,
 

animal barriers, and community participation.
 

In order to assess the effects of the health education compo

nent on sanitation behavior, means on each of the 10 sanitation
 

variables were computed, pre- and post-program, for each of the
 

two villages. A 2 x 2 factorial analysis of variance was then
 

performed on each of the ten variables. The results indicate
 

no significant differences as a result of the program in the
 

cleanliness of clothing, the presence of garbage in the patio,
 

the presence of garbage on the floor of the kitchen, and the
 

wearing of shoes by the household informant. Significant dif

ferences were observed however in the experimental vs. the con

trol community, comparing pre- and post-program status, in the
 

presence of animal or human fecal material on the floor, the 

covering and protection of cooked food, and whether the yard
 

was kept swept.
 

Positive changes in attitudes towards sanitation were clearly
 

observed in the experimental village compared with the control
 

village. To verify this hypothesis, scores on the attitude
 

measures were used to construct a health education scale for
 

the households in the sample. Weighted health education scores
 

for the families--who were interviewed six times between 1975
 

and 1976--were examined in a multivariate linear model. The
 

six scores for a hous3hold over time were treated as six de

pendent measures, with time considered as a within-subject
 

factor. The results indicate a clear effect of the health
 

education program on the attitudes in the experimental commu

nity.
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The results of the health educatioa evaluation also indicate an
 

effect of the program on handwashing after urinating or defe

cating, although bathing frequency was not affected.
 

During the 1972 cross-sectional housing survey, 32 percent of
 

the households in the experimental community reported having a
 

latrine (n=66) By the end of the field studies, 79 new la

trines were inmalled in the experimental villages. Almost no
 

new construction was observed in the control village. Gener

ally, latrines were found to be well maintained after they were
 

constructed. It was reported that only one household was not
 

using its latrine.
 

Forty-eight of the experimental village households constructed
 

animal barriers in their homes. Almost none were constructed i'l
 

the control community. Over 85 percent of the families in the
 

experimental communities participated in at least one of the
 

planned health education programs.
 

Analysis showed that attitudes toward sanitation, as measured
 

changes on the health education scale, were not associated with
 

sanitation behavioral change (i.e., they were two independent
 

measures of program processes). There was, however, a positive
 

relationship between family participation in the health educa

tion activities and sanitation behavioral changes. While the
 

Pearson product moment correlation was significant (.44), it
 

indicates that participation accounted for less than 25 percent
 

of the variance in the behavioral change.
 

1.5 	 Malabsorption, Anthropometrics, and Parasitological
 

Study Results
 

Since the malabsorption studies are not relevant to the contro

versy surrounding data analysis, they will not be discussed.
 

The anthropometric and parasitological studies were, of course,
 

never completed, and therefore are not included in this dis

cussion.
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1.6 Morbidity
 

Morbidity data were collected monthly in each of the two commu

nities using a two-week recall method. The findings of the UNC 

staff indicate no significant differences between tht two vil

lages in total morbidity over the life of the project. 

Diarrhea, skin infections, respiratory illness, and other in

fectious diseases were also selected for more detailed analy

sis. Examination of the crude morbidity rates for these four 

conditions indicates higher rates of diarrhea and other infec

tious diseases in the control c(munity, and higher rates of 

respiratory and skin conditions in the experimntal comnunity. 

In both connunities, chi Idren under seven years of age ac

counted for 83 p)ercent of all diarrheal episodes, with the 

higher rates reported in tile rainy season. 

In order to test the el fects of the program on morbidity asso

ciated with the four above condition.,;, general linear and cate

gorical models were used, with a ingle modl being cons true ted 

for each condition. rhese, models corrected for -,(1n, of the 

differences between the two villages which were unr lated to 

the project, and which could have jx)tentially conffounded the 

results. Specifically, adjustment., werr mad, for mnth-to

month variability or seas(onal differences, age, ,,,x, size of 

family and village, all of which are believed to affect 

morbidity.
 

The UNC findings indicate that the control variables of ago, 

community, season , and size of family were rlated to morbid

ity. No sanitation variables,; were found to be consist,,ntly 

related to morbidity by age or sex. While a few :Signift(.ant 

findings emerged, the probabiliLty of the ,;igniflcant flinings 

occurring approached chance g iven the number of ,tatistical 

tests performed. For example, inerit ed witter conitunpt ion in 

the experimental village was found to be ais;ociated with de
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creased diarrhea and skin infections in children 13-24 months 

old. This finding, however, did not hold across other age 

groups.
 

2. Dworkin and Dworkin Analysis 

The Dworkin and Dworkin reanalysis of the UNC data focused on 

only one di;ea;e ('ate.'gory, diarrhea. In order to test for pro

gram effects, a Chi-s;quare statistic was applied to the age

specific rates Ln the control and ',xperimental communities. 

These investigators found .;ignificantly different rates in the 

control and experlmental cxrnuniLics for all but two age 

groups. Tlhis dlffference w..; attributed to the effects of the 

program. Other c(xn)ari:,,)n: were made in the direction of the 

hypothesi!; tinder investilation btween the control and 

experimental group.,; on seasona l varilatitIons , water use, and sex, 

and their effects on diarrheal incidence. All of these 

comparisons indicated ,itatistically significant differences in 

the direction of the hypothesis, under investigation between the 

two communitic.
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APPENDIX D 	 January 14, 1981
 

WATER AND SANITATION FOR HEALTH PROJECT
 
Order of Technical Direction Number 19
 

TO: 	 Hr. James Arbuthnot, P.E.
 
WASH Contract Project Director
 

FROM: 	 Hr. Max K. Batavia, P.E. 4
 
Hr. Victor W.R. Wehman, Jr.E., R.S
 
AID WASH Project Managers
 

SUBJECT: 	 Provision of an Expert Panel under WASH Project Scope of Work
 
to Review Guatemala Water and Sanitation/Food Wastage Cost
 

Benefit Methodology Project
 

REFS: 	 A) Memorandum 17 November, 1980 - Isely to Batavia and Wehman
 

B) 	Previous correspondence involving Howard, Dworkin, Shiffman,
 
Hughes, and others.
 

C) 	UNC-INCAP Project Report
 

D) 	Guatemala Revisited-Dworkin PPC docuaent
 

E) 	Memo McJunkin/Levin on Food Wastage Review and External
 
Evaluation
 

F) 	Chanlett and Kawata Final Report Reviews
 

1. 	WASH Contractor requested to provide the services of an expert review panel 
as per scope of work found below. 

2. 	WASH Contractor/subcontractor/consultants authorized to expend up to 80
 

person days effort over a five (5) month period to accomplish this effort.
 

3. 	Contractor to provide a final report by the end of the 5th month of effort.
 

4. 	Contractor to coordinate arrangements with AID WASH Project Managers.
 

5. 	WASH Contractor should form a panel of five core members plus three consultants
 

to proviee as-needed services. The panel members should have expertise and
 

exhibit skills In research experimental design applied to water supply and
 

sanitation in relation to enteric disease in children, and to nutritiotal
 

impacts on enteric infections, epidemiology as applied to these same problems,
 

and relevant biostatistical analytic and sampling methods. Consultants will
 

supplement the panel with as needed skills and knowledge in sanitary engineer

ig, social anthropology, and economics if as requested by panel and approved
 

by AID WASH Project Managers. WASH Contractor/subcontractor will provide
 

staffing for coordinating the panel activities.
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6. 	WASH Contractor authorized to allow panelists and/or consultants to
 
make up to three (3) trips to Washington for panel meetings, one
 
trip if requested by panel members to Chapel Hill, N.C. to meet with
 
UNC staff and one round trip, if necessary, for 3 of the panelists/
 
consultants to Guatemala to meet with INCAP personnel to visit communities
 
involved in research design, and other relevant persons. WASH Contractor
 
is authorized to pay salary, travel, per diem and miscellaneous expenses to
 
consultants and UNC project research staff to attend panel meetings if
 
requested and approved by the panel chairman.
 

7. 	WASH Contractor to coordinate tasks as follows:
 

a. Send packet of all relevant project documents, reports, published
 
articles and correspondence to core panel members and consultants
 
with suggested sections of field reports for individuals.
 

b. 	Ask them to thcroughly read and study pertinent documents and be
 
especially prepared to respond to or lead discussions on project
 
in their areas of expertise.
 

c. 	Convene panel (5 persons) approximately 4 weeks after sending out
 
materials. The project coordinator will serve as the temporary
 
panel chairman until the panel meets and elects their own chairman.
 
At or before the first panel meeting a premanent panel chairman
 
should be selected by the panel members and a course of action
 
charted. Activities should be planned so as to answer the
 
fundamental question:
 

"From the data collected by the subject study, what bona 
fide
 

conclusions(s), if any, can be supported regarding the impact
 
of improved water supply, sanitation and health education
 
(individually or jointly) on diarrheal morbidity. (A corollary
 
question is: Was each intervention really an improvement?)
 
If these questions can be satisfactorily answered after the
 

first meeting of the panel, then no further activities of the
 
panel will be necessary except development of a draft and final
 
panel report. If not, then the panel is asked to recommend
 
activities to resolve this (these) question(s)."
 

d. 	In concert with and with approval of the AID project officer,
 
the contractor will authorize additional activities, if any, as
 
requested by the panel for resources to accomplish their work.
 

e. 	Subsequent activities of the panel will depend upon decisions
 
made at its initial panel meeting at WASH in Arlington, Va.
 
Among operational issues to be decided are:
 

(1) 	Whether to interview relevant persons regarding the conduct
 
of the study and subsequent analyses of data, e.g.,
 
Dr. Shiffman, Dr. Dworkin, Dr. Turner, Dr. Helms, et al.
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(2) 	Whether to do any re-analysis of data
 

(3) 	Whether a trip to Guatemala is necessary in the panel's
 
opinion cr not.
 

(4) 	What roles and responsibilities the panel is go~ng to assign
 
to panel members and consultants.
 

(5) 	What further meetings are necessary by the panel, if any.
 

f. 	The panel chairman will keep the panel coordinator and WASH task
 
manager (Dr. Isely) fully informed of problems, progress, resource
 
requirements, etc.
 

g. 	When panel activities have beeui completed, prepare a final draft
 
report and then after the draft is reviewed by DS/EA, a final
 
report is due within 30 days.
 

h. 
A panel agenda and report will be prepared for each meeting. The
 
panel chairman will be responsible for editorial accuracy of the
 
report. 
 The WASH contractor will provide typing, reproduction

and 	distribution services. 
The report will not be distributed prior

to review by the panel, WASH and DS/HEA. The panel, at its dis
cretion, may also seek reviews from relevant AID/PPC and UNC-INCAP
 
personnel.
 

8. 	Suggest WASH Contractor utilize following panel voting members and
 
consultants.
 

A. 
Lincoln Chen, Harvard, physician, epidemologist, nutritionist (member)
 

B. 
Branko, CvJetanovic, Zagreb, Yugoslavia, physician, epidemiologist,

specialist in enteric infections (member).
 

C. 	Alan, Cittelsohn, Johns-Hopkins Univ., biostatistician (member)
 

D. 	John Kronmal, Univ. of Washington, biostatistician. nutritionist,
 
gastroenterologist (riember)
 

E. 	Robert Suskind, Univ. of Alabama, pediatrician, nutritionist,
 
gastroenterologist (member)
 

F. 	Mary Elmendorf, self-employed, anthropologist (consultant)
 

C. 
Kaz 	Kawata, Johns-Hopkins Univ., Sanitary/Environnental Engr.(consultant)
 

H. 	Abraham, Rekele, self-employed, health economist (consultant)
 
or
 

-34



Rafat Barokas, self-employed, development economist (consultant)
 

I. 	Robert Struba, RTI, epidemiologist, panel coordinator,(non-menber/
 
coordinator of effort)
 

9. 	WASH Contractor requested to initiate activity immediately and keep

AID WASH project officer informed of progress. WASH task manager

requested to keep up to date bi-weekly sumary of level of effort
 
expenditures taking place under this OTD. Good luck.
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APPENDIX E
 

PRIME CONTRACT NO. AID/CAD-2959
 

(Agency for International Development)
 

STATEMENT OF WORK AND GENERAL OBJECTIVES AS EXCERPTED FROM
 

PRIME CONTRACT NO. AID/CAD-2959 BETWEEN THE AGENCY FOR
 

INTERNATIONAL DEVELOPMENT AND THE UNIVERSITY OF NORTH CAROLINA
 

AT CHAPEL HILL
 

ARTICLE I - STATEMENT OF WORK
 

For the period hereinafter set forth in the Schedule and
 

in accordance with the level of effort provided in Article IV;
 

the contractor shall provide the staff and facilities necessary
 

to prepare a plan for the development of a methodology to eval

uate measures for reducing food waste caused by intestinal
 

disease and to field test that methodology.
 

A. General Objectives:
 

The objective of this project is to develop, field test,
 

and prepare a manual describing a methodology which can be
 

utilized to determine the economic relationship between a
 

given level of environmental sanitation and the waste of food
 

energy from (1) intestinal diseases transmitted under unsanitary
 

conditions and (2) inefficient utilization of food energy sec

ondary to intestinal malsorption. The project will (a) estab

lish the significance of the environment on intestinal disease
 

and associated food waste and (b) determine the optimum com

bination of control measures which, under existing financial,
 

social, and cultural constra4 -, can enhance the efficiency
 

of food utilization.
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