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L INTRODUCTION

Prior to the International Drinking Water Supply and SanitationDecade,1981-1990,
it wasgenerally acceptedthat improved accessto safedrinking water wasassociatedwith
improved health, specifically, less diarrhea and diarrheal mortality. Many investigations
during the decadeshowedthat improved accessto safewater hada small linpact at best,
less that the inipact for iniproved sanitation and better hygiene practices, which is
associatedwith theuseof more water. Recently, It hasbeen documentedthat improved
accessto water maybe associatedwith other healthimpactssuchasreductions in intestinal
hehninths, skin cliseases,guineaworm andschistosomiasis(Esrey et al, 1991) as well as
improvements in nutritionalstatus. Others have suggestedthat accessto improved water
in associatedwith time (Burger et al, 1995) and energy (White et al, 1972; Okun, 1988)
savingsIT water is brought doser to the home. These savingscould result in iniproveci
bealth andnutrition of populations by huproving birth weight of children, more time in
food production andpreparation, more time in child care, andmore time andenergyinto
productive activities that generateincome, which could be directedtoward health and
nutritional weil-being of family members.

Until recendy, these estimated savings and benefits have been theoretical. The
presentstudy attemptedto measurethesesavingsandthe potential for better health and
nutritional statusof conuntmity members.

II. PURPOSEAND OBJECTJVES

A. Statejuent of Purpose

This study proposes to evaluate the social and biological Impacts of piped water
supplies by comparing the maternal time and energy saved in collecting piped versus
unpiped water and their redistribution as well asthehealth and nutrition differences,in
order to promoté health andnutrition interventions.

B. Specificobiectives

There aresix specificresearchobjectives:

1. To encourage participation from the local comminilty to assessthe
community water systemandthegeneralpatternsof labor/time allocation
of womenin the conununity.
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2. To docunient, from a user (emic) perspective: a) beliefs and attitudes
towards water and its use, b) water-related activities, c) the extent of
participation in the local water conunittee and other componentsof the
water project, d) typeand amount of water usedregularly and for what
purposesand e) perceivedeffort and duration of specific activities.

3. To quantify the total amountof energy expended,level of activity and
activity pattern associatedwith water- andnon-water related activities.

4. To document time savingsrelated to piped water suppliesby measuring
the time spent on water and non-water related acti’vities performed by
women duritig the day and how the time savedis allocatedto specific
activities. -

5. To assessthe health and nutrition differences between mothers and
chlldrenwith and without pipedwater supplies.

6. To esthnate dietary intakeamongpreschool children andadult women
from the communitieswith and without piped water.

ifi. ORGANIZATION OF rj[~~ç REPORT

The report is organized by objective. The overall methods for the study are
presented in the methods section below. The detailed research methods,
however, are inciudeci in the section related to each objective. Under each
objective, the resultsand in somecasesthe implicationsarealso presented.A
fmal resuits chapter integrates fmdings from several of the objectives. The
discussion chapter sunimarizes the overall findings and discusses the
implications in temis of researchandprograinmatic issues.Finally, the results
ofthedisseminationof resuitsworkshop arepresented.Theworkshop washeld
in GuatemalaCity, 30 September1994.
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IV. METBODS

1. Study de*n

The basicdesignwasto comparedifferencesin communityperspectives,time
allocation,energyexpenditure,andhealthandnutrition parameters between
threecommunitieswith pipeci water (WPW) at the householdlevel and three
communitieswith no piped water (NoPW). In conununitiesWPW householcls
have water comingout ofa faucet locatedin thepatio, a fewmetersaway from
the house. Thesecommunitiesare alsocalledcommunitieswith in-housepiped
water, with iinproved water supply or intervention communities. Improvecl
water supply refers to the availabifity of andaccessibffityto water; it doesnot
refer to its quality, aswater doesnot generally undergo anytreatinentin these
systems. In communitieswith NoPW householdshave to obtain water from a
spring or public tap, located at considerable distance from the house.
Conimunities with NoPW were consideredcontrol communities.

Dataon all variables werecollectedandcompared acrosstwo seasonsgiventhat
there aredifferencesin water availability betweenthem: therainy season(from
May/June to October) andthedry season(from November to May).

In each of the six study conununities,a sample of 16 householdwas selected.

For most of the objectives the samesample was used; for objective 3 a
subsamplewaschosen. Thestudypopulation aAdsamplingmethodsdescribed
below are pertinent to all objectives,except where noted.

2. Studypopnlatiou

The population from wliich the - sample was drawn hihabits the rural
northwestern highiand region of Guatemala. In the last five years, over 300
conimmiitiesin this region, ranging in size from 35-200 households,have
installed a piped water supply system. An additional 300 conimunities are
expectedto instail simi]ar water supply systemsin the next flve years.

Communityselectionwasdonein coordination with the ‘Prograina de Agua y
Saneamientodel Altiplano” (PAYSA) a USAID-funded andMinistry of Health
executed water and sanitation project working in the department of
Totonicap~n.Their informationon communitiesthat alreadyhad water and
thosescheduledto have it in the next two yearswasespeciallyvaluable. The
study communities were selectedby the following procedure. First, ~otential
communitieswere categorizedaccordingto thetwo comparisongroups: control
communities (NoPW) andpiped water commuxrities(WPW) that have had the
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improved piped water supply systernfor at least2 years.The criteria usedfor
assessiugcomparabffity betweenNoPW and WPW conununities were: size of
the community (100-200househoids)and accessto transportation and health
care. (see Table 1)

Once all the potential communities within eachgroup were identffied, twelve
were further selectedandvisited. Local Water Committeemembers,authorities
andhealth promoters were contacted in each community. Projectinformation
was provided and thosecommunities that met the selectioncriteria and were
willing to participate were identified. As any one community is different from
another, at least two communitieswithin a comparison group (Bhim et al 1983)
were required. Resourcesand time allowed for the selection of tbree
conimunities within each comparison group WPW and NoPW. Someof the
characteristicsof the study communities sucli as distanceto the Municipal
center,housedistribution, topography, accesibifity andaccessto coinmunication
media, are presentedin Table 1.

in each of the six communities,a sample of 16 households,each with a child
under 36 months of age, was purposively selected (see below). Random
selection wasnot always feasible given the interest of the conimunities water
committeescollaborating with theselectionof the participant famulies.

In eachhousehold,themother wasthe primary inforinant, although somedata
on other householdmembers were also collected (seePA1-form, Appendix 1).
Thechild under 36 montlis of agewasconsideredtheindex child for severalof
the variables inciuded. Where there were two childrenunder 36months in the
household, the oldest of the two wasconsideredthe index child.

3. Sampling

Sample sizes for major variables testedweré calculatedusing the following
standardformula for the comparison of two independentgroups:

ik = 2*(Z~+ Z11)Z*s
2IdZ, where

ik = samplesizeper comparisongroup,
2 = constant when 2 independentgroups are compared,

= 1.645(constantassociatedwith type1 error rate of 0.05one-tailed),
Z~= 1.28 (constant associatedwith type II error rate of 0.10 - 90%

power),
s = standarddeviation,
d = expecteddifferencesbetweengroups.
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One-sidedcomparisonswere usedbecausetwo-sidedcomparisonsimplied that
no alternative hypothesiscould be described. It wasa priori hypothesizedthat
motbers in the communities WPW would expend less energythan mothers in
the communities with NoPW. The latter were expectedto spend more total
time on water fetching and other domesticactivities requiring water, while the
former wereexpectedto spendmore time on income-generatingactivities. The
above formula was reduced to:

ik = 17.11*(suld2).

Thus,for a comparison of anygivenvariable, all that wasneededwastheratio
ofthe standard deviation to the expecteddllfference. This wasobtained for the
major variables, total energy expenditure expressedas a daily average, and
time allocation, expressedas percent of timé in any one activity. For energy
expenditure,a recentstudy in Guatemala(Stem et al 1988)reported a standard
deviation of 186 kcallday for a group of 10w socioeconomicwomen. It was
theoretically proposedthat a difference in energyexpenditurebetweenmothers
from WPW andNoPW communities could be of about 400 kcallday. 1f only
sixty percent of this difference wereto be detected(240kcallday), this resulted
in a samplesizeof 10.3 or approxhnately 11 subjectsper group or a total of 22
mothers per season.The final sainple was rounded-up to 24 mothers in order
to have someroom for possiblelossesof information.

For time allocation studiesrelevant information waslacking. On the basisof
time allocation studies in Asia andAfrica (none were found for Central or
SouthAmerica),womenspendanywherefrom 0.07to 5.8 hours a day collecting
water and fuel (McGuire andPopkin 1990). These figures indicated a great
variability, and assuch they were not indicative of Guatemala. Nevertheless,
hypothetical calculations were made. Assuming that women spent about 2
hours a day collecting water (2 round trips of 30 minuteseach way), the net
savings in time by havingpiped water closeto the housewascalculatedto be
about 2 hours. Converting thesetimes to a percentageof a 12 hour day, to
calculate a standarddeviation, resultsin a s/d ratio of 1.66. Plugging this
nuinber into the sample size formula above resulted in 48 time allocation
observationsper group. This implied that 16mothershad to be observedper
communityperseason,makinga total of 96 cases.

It wasdecidedto study 3 communitiesper group therefore, in each comniunity
16 familles were selectedfor indusion in the study. A subsample of four
families witbin eachconimunitywasselectedfor the energyexpenditure studies
(objective3).

In the secondround of datacollection, during thedry season,one oftheNoPW
communities had to be replaced by another similar NoPW community. The

8



previouscomniunity had the water system installed before the planned date.
Also, a few mothers were not the same from one seasonto the other. The
changesare documenteclin the Appendix 3.

4. Datacollectipn instrijments

Severalcollection histrumentswere usedin thestudy. Table 2 suinmarizesthe
instrmnentsused by objective. A sainple of each form is inciuded in the
Appendix 1. Each form usedfor data collection had a specific form number.
For exaniple, form PA-3 wasused to record the timespent throughout theday.
Theseform numbers arequoted in the resultssectionto identify the source of
information used.

5. Fleld workers training

Field workers were carefully trained in all data gathering procedures during
one month previous to the first data collection period. The training process
followed for eachof the project componentswasperformed in the samestudy
areaof Totonicapan and is described below for each type of information
gathered. Trainingandtestingof methods andiustrumentswere conductedin
non-study commmiities, communitiessimilar to thosestudied.

Observation

Trainingon observafionentailedsometheoreticalbackground, knowledgeofthe
project, indoor practiceandfleld practice. Duringthe practicalactivities, field
workers took part in thepre-testingof instrumentsand actively participated in
the improvem~ntof the instructionsmanuals.

Standardizationof observerswasa priority. Therefore, observersdid many
practice observations as a group and in pairs recording their observations
independently. Training wascousideredsatisfactorywhen agreementbetween
observersreachedabove85%(mostofthe time It wasabove90%). Throughout
the study, to insuregoodquality of the data, fleld supervisorscontinuedto do
someobservationsconcurrently with observersand calculatingagreement.

Interview
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Training of field workers on interviewing was performed for the knowledge,
attitudes and practices (KAP’s) and the morbidity interviews. It also included
indoor and field practice.

Dietary interview

The dietary interviews were carried out by the Field Supervisor (Martha
Burdick) and the researchassistantworker (Blanca Suledo), both of whom
have receivedprevious technical training from INCAP and have had sufficient
field practice. A standardizationexercisefor coding andcalculation techniques
was carried out betweenthe two of them prior to beginningthe collection of
data.

Anthropometry

A standardizedprocedurewasusedto obtainweight and height of childrenand
mothers.Standardizationpracticeswereperformed with a group of 10 children
in order to calculateaccuracyandreliabifity ofthemeasurements.This method
calculatesaccuracy by comparing the measurementsobtained by the trainees
with thoseof the supervisor (consideredthestandard). Reliabffity is calculated
from therepeatedmeasurementsmadein thesamechild twice. Accuracy of 50
g in weight and 2 mm in height wasobtained. Rellabifity of themeasurements
was also appropriate, reaching values over 90% in most cases.

Heart rate monitoring

The field workers were trainedin theuseandsettingofthe heart rate monitors
(Uniq-Cic or Vantagemodels).In addition, theteclujicalpersonnelwere trained
in theuseof theinterface andthecomputer programs until completeconfidence
was reached.

6. Data collection

Thefirst round of datacollection wasconductedduring therainy seasonfrom
May to October, 1993 and the second; from mid-Januaryuntil May 1994,
during the dry season.At the beginningof eachperiod of data collection, the
first activity conductedwas a meetingwith thegroup of 16 women from each
comniunityto explainlremind in a detailed manner the study objectivèsand to
obtaintheir informed consentand collaboration. During a secondmeetingwith
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theparticipatingwomenandchildrena focusgroup discussionwasconducted,
andanthroponietricmeasurements(height/lengthandweight) wereperformed
on eachmotherandindexchild. Also, a child morbidity recall interview was
conducted individually with each woman. Finally, the subsanipleof 4 women
percommunity,weredosedwith doublylabelledwater(DLW). Thesubsequent
datacollection homevisits by the field workersand by thoseperforming the
dietary interviews were scheduledwith eachmother on this occasion.

During the following two weeksin each community,four field workers made
two visits eachto four faniilies and thetwo dietary interviewers madetwo visits
each to eight families. All the visits were scheduledso that they were not
conductedon the samenor consecutivedays.

At the end of both data collection period, a generalmeetingwas held in each
community with all participating families and the water comniittee members,
in order to obtain feedbackon ourpresence/workin the community as well as
to acknowledgetheir participation and kind collaboration.

During each data collection period, free medical serviceswere offered to all
community members.

7. Data deaningandrecording

Data cleaning startedbefore the datawere recordedin the computer in both
periods. Field supervisorsandinvestigatorsreviewedall completedforms to
check for inconsistencies,missing data, unclear numbers, etc. After the
computer recording of thedata,a seconddata cleaningprocesswasperformed
using distribution of frequencies. Outliers (>± 3 S.D.) were detectedusing
Proc Freq and Proc Univarlate from the SAS statisticalsoftware.

8. Time frameof thestudy

The study had a total duration of23 montbs, from February 1993to December
1994. Two months were spent in preparatory activities, about 10 months were
spent in data collection, 7 months were spent in data processingandanalysis,
and around 4 months in progress report and fmal report preparation. A
workshop to present the preilminary resuits of the study to interested
international organizations,non-govemmentalandgovernmentalorganizations
washeld on 30 September1994.
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CRONOGRAM OF PROJECT ACTIVITIES

1993 1994

ACtiVItY 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

Selectionof
connrnmities,
obtaining
materials,testing
procedures

* * *

Hiringand
training

* *

Datacollection * * * * * * * * * *

Data processing * * * * * *

Dataanalyses * * * * * *

Reportwriting * * * * *

Dissemination * * *
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V. RESULTS

Generalcharacteristicsof the saniple

The fanilly composition interview (Form PA-4) provided information on the
characteristicsof the families studied,suchas,agedistribution, numberof persons
per famuly,sexdistribution,schooling,ageandoccupationoftheheadof thefamily,
which arepresentedin theAppendix2. Inthedry season,the 96 househoidsstudied

there were 691 persons(681 wet season),most of whom were youngerthan14 years
old (56.5%),andapproximately~ in theeconomicallyproductiveagerange(14-50
yearsold). Individuals of over50 yearsof ageconstitutedno more than 5% of the
total. Families were mainly composedof 6-8 persons (NoPW 7.3±2.4,range 3-13
members andWPW 7.1±2.3,range 3-11persons).Only 25%ofthe familles studied
had5 or less members. The distribution by sexwas fairly the same,where 49.2%
were menand50.8% women.No differencesin genderproportions were observedin
any of the agegroups. In regardto schooling,32% of the personssurveyedwere
illiterate, showing a slightly higher proportion (38.1%) in theNoPW cominimities.
Most of the population bad between1-3gradesof primary education (40.8%), only
few had secondaryschooleclucation(3.6%), although it tendedto be more frequent
in theWPW group. There wereno significant differencesbetweenthe two groups in
the ageofthe headof the family. About 25% of them were between15-24years old,
about 21% were between25-30yearsold andaboutonethird (34.7%) hadmore than
35yearsof age.Regardingoccupation, headsoffamily were mostly artisans (25.3%),
followed by specializedworkers (21.0%), day-laborers (17.9%),merchants (16.8%),
laborers (10.5%)andhousewives(3.2%). Most of the family headswere men. There
were somedifferencesin occupationsbetweengroups; communities with NoPW had
more headsof fanilly dedicatedto agriculturallaboring (31% more) and specialized
workers (21% more). Similarly, headsof WPW communitieswere mahily artisans
dedicated to handicrafts fabrication (textiles). The situationdescribedabove was
virtually the samein the wet season.

Regarding the womenstudied, their age,weight and height are provided in Tables
3 and4, for the total sampleof 96 womenandfor thesubsainple of 24 womenin the
total energy expenditure study, respectively. The data are presented for the two
seasonsand for the two types of communitiesWPW andNoPW. There were no
significantdifferencesin age,weightor height betweenthetwo seasonsandtwo types
of commuiiities in the total sample, although women in the NoPW group in both
seasonswere somewhat lighter than women in the WPW group. Compared to the
sample, womenin the subsamplewere fairly similar.

Housing characteristicshasbeenfrequently usedas a proxy for socioeconomicstatus.
In this study, information wasobtained by meansof a simple direct observation on
the following: materials used in the construction of the roof, wails and floor of the
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house;numberof rooms, separatekitchen,and form of cooking; electricityand the
presenceof animalsandsomebouseholdappliances.

Significant differencesbetweencommunitiesWPW andNoPW in bothseasonswere
foundin thenumberof rooms,electricity, form of cooking,andmaterialof thefloor
as shownin Table 5. All thesedifferencesindicatebetter housing conditions in the
WPW communities than in thecontrol group. While it is likely thatthesedifferences
precededthe differencesin the water statusof thesecommunities, it is alsopossible
that bnprovementsin water supply allowedfor improvements in housecoustruction.
This information was not obtained.

RESULTS BY OBJECTIYE

1. OBJECTIVE1:

To encourage participation from the local comniunity to assessthe
conununitywatersystemandthegeneralpatterns oflabor/time allocation
of womenin the coinmunity.

This first objectivewasaimedat making the studywhicheaube consideredas
intensiveandinvasive,moreagreeableto communitymembers.

Methodology

Severalactivities were plannedto obtain communityparticipation in the study:
community meetings, participatory mapping, graphics,and other consultation
and discussionswith community members. However, due to time constraints
on thepart of communitymembers, communityparticipation wasobtainedwith
the cooperation of water connuittees,local authorities andhealth promoters.
Meetings with themprovided usefulinformation.

Results

Meethigs held with water committees were successfulin obtaining their

approval andthe comniunity’s participation. Thewater committeeshelpedin
the selectionof thesample of 16 faniilles in eachcommunity.

Water Committees

In communities without water, the formation of a water comniittee is a
prerequisite to start a project to introduce piped water in a community. The
water committee identifies an adequatesourceof water, obtains perinission
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from small andbig Iandownersto tap sourceandpasswaterpipes, makes
contactswith governmentprogram and technicians,etc. Once the water is
introduced, a water maintenancecommitteestarts its operation. Water
conunitteesin NoPW were very active in mobilizing the communitiesto work
in the waterproject. Comniitteesarecomposedalmostexclusively by males.
In Choqufwomenreportedthat tbeywerepresentlyperforiningall agricultural
activitiesbecauseall menwereworkingin thewaterprojectexcavatinga 16 km
long ditch for waterpipelines.

Water sources

Table6 showstheman sourcesof water for the two typesof communities. In
thewet season,all sample householdsin WPW communitieshad a working tap
in their yard or patio. NoPW communitiesobtainedtheir water mainly from
a spring (50%) and from a public tap (Pamalin). As mentioned earlier,
Pamalindid not participate in thesecondroundof datacollection in the dry
season. Thismodification accountsfor thechangein main water sourcesin the
dry season.Wbile most householdin WPW continuedto obtain water from in-
housetaps, 83% of houseboidsin NoPW obtainedtheir water from a spring.
Five housesin NoPW had accessto an irrigation in-house tap connection, but
in most casesIt wasnot working during the home visits, obtaiuiingtheir water
also from a spring source.For the purposeof description of the different
sourcesIt will be mentioned as “in-house tap” in Table 6.

Information obtained from members of the• water committees in NoPW
communitiesin regard to distancesto water sources,numberof “trips” made,
and total time neededto get water for the householdis presentedin Table 7.
Commuiilties with NoPWfetchedtheir water from sourceslocatedat a distance
of 0.5 to 3.0 kin from the house. Reports on the number of trips madeto the
water source vary a great deal depending on the informant, as well as the
information on whether daily tripsaremadeor not. Thereports on timespent
in each trip are more consistent. According to thesereports women would
spendfrom one and a halfto 5 hours a day fetcbing water. More time is spent
fetcbing water during the dry seasonthanduring the rainy season,as some
sources dry up and other more distant ones aresought. More information
regarding time spent in water fetching will be presentedbelow.
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2. OBJECTWE2:

To document from a user (emic) perspective:a) beliefs and attitudes
towards water and its use, b) water-relatedactivities, c) the extent of
participation in the local water comniitteeand other componentsof the
water project, d) type andamountof water usedregularly andfor what
purposesand e) perceivedeffort and duration of specific activities.

Methodology

Focus groups were conducted wlth participatingwomen, before other data
collectionactivitiestookplace. All thetopicsofinterest wereaddressedin these
group discusslons.In acldition, topics were discussedwith a fewkey informants
in each community.

Structured spot observations of water and hygiene conditions in the home,
conductedtwice (at the beglimingand at the end of the 8-hourobservation)
duringeachvisit, complementedthe informatIon. In all, fourspotobservations
were conductedin eachhome. Spot observationsfocusedon a few aspectsof
the mother, the index child, water vessels,cookingandeatingware, domestic
animals and the latrine that could be unobtrusively observedin about 5
minutes. Aspectsobservedare indicative of behaviors. The form used to
recordtheobservationis presentedin theAppendix 1.

Other open or uiistructured observations were conducted throughout the
durationof thevisits andthestudy. Theseprovided narratlve accountsthat are
usedto fflustrate and interpret findings.

Results

Motlvations for havingwater

The motlvations expressedby women in NoPW communities to have piped
water in their householdpatio! preniises were thoseof saving time and effort
(energy). Men also mentionedthat the saving time and effort on the part of
women, who are the personsmainly responsiblefor fetchlng water, was an
importantrationalefor havingwater.

Some women mentioned being able to water plants and animals as other
benefitsof havingin-bousepiped water. Thebenefitson healthand nutrition
were mentioned much less. Nevertheless,membersof Water Committeesdid
mention healthandnutrition benefits, probably resultingfrom thecontactthey
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already have had with water and sanitation personnelof the water and
sanitationproject (PAYSA). At thesametime, one of them explainedthat
peoplehadto be “bothered”with (educational)talksin orderto beableto have
their watersystem.

Those womenfrom communitiesWPW expressedthat the benefitsof having
piped water werethat theyhad “more time now” for otherdomesticactivities,
that they“do not wastetheir time”, “did notgettoo tired”, “did not spendall
their strength fetching water”. Thus, benefitswere also mostly percelvedin
terms of time andeffort saved. Time savedwasperceivedasbeingusedin
domesticactivities such as deaning,washing,mendllngclothes, taking better
care of children (especially washing). Involvement in income-generatIng
activities wasnot mentionedas resultingfrom having piped water. In one
conimunity, womenexpressedthat havingwatermeautlessrisk in thelives of
childrenwho did not haveto go to theriver for bathing.

Womenin communltiesWPW mentionedthat with pipedwatertherehadbeen
changesin their activities. Theactivitieschangingasa resultof havingpiped
water were: more sweeping(water is usedto prevent dirt from rising) and
cleaning,washingall thekitchenutensils,washingkitchenandeatingutensils
soonafter they are usedandmore often, bathingandwashingchildrenmore
often, aduits also washingandbathingmore frequently, washingdothesat
home, washingclothesmore often, andplantingvegetablesat home.

Emic perspectiveon water andactivities

Womenin thecommunitlesstudiedcategorizewater in differentwaysaccording
to thesourceandthe intended use. As shownin Table8, in NoPW, women
think of their wateras“inside” and“outside” water. Insidewateris kept inside
thehousein thekitchenor wherecookingis performed. Traditionallyinsicle
waterwaskeptin earthenjarswhicharestifi preferred.However,earthenjars
are being rapidly replacedby plastic jars. Inside water is usedfor food
preparation,cookinganddrinkingpurposesandfor otherusesin thekitchen
suchaswasbingafew dishes. Most availablewateris kept insidethehouse.

Outsidewateris keptin plasticcontainerson thepatio. It is usedto give water
to animalsandfor deaningpurposes(washingdishes,pots andpausinduded).
In NoPWcommunitieslaundryIs notperformedin thehouse,butin thespring
or river wheretheyfetchthe water.

In communitieswith improvedwatersupply(WPW), womendassifyt1~ewater
into iuside;pila or washingbasin; andtapwater. Somewomenstil! keepsome
waterin thekitchenor wherecookingis performedto usein foodpreparation
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andcooking. However,mostwateris keptoutside,in theceun
if they haveone. Water in the bashiis usedfor washingdi
A few wornenstili do their laundry at a cornmunalbasin!t~
water is preferred for drinking asit is consideredcleanerau
the tap to the kitchen. Assessingwhetherwater is clean or n
the appearanceof water. it is cleanif it looks clean,is transpa
free of particlesor small animals.

These differencesin storageand uses of water between t
communitieswere capturedin theobservationsof water and hy
In communitieswith improved water supply, water is kept m
house(see Figures 1 and2, for 1993 and 1994 data, respec
conununitieswithout hnproved water supply, water is ke~
(1~igures3 and 4, for 1993and1994,respectlvely).Also, dish
the floor in communitieswithout improved water supply, whi
disheson the floor, but in the washingbasinin homes with
supply and basin(Flgnre5 and 6, for 1993 and 1994, respecti

Womenparticipating in focus groups were askedto free-list
that they carry out daily. Table9 presentsall the activlties Ii
mentioned in all communitieswere food preparation activiti
maizewJiich is the staplefood, domesticactivitiessuchaswasl
cleaning,tendingdomestlcanimals,andagriculturalactivities
mostly mentioned in the WPW communitiesand water fetchh
communitles.

After actlvitles were listed, women were asked to indicate ~
requiredmore effort 011 their part. Thoseactivitieswere: fetc
fire, fetching water (in communities without improved
preparatlon of food for animals (which oftenrequiresgrinding
then carrying food where animals are), housecleaning(sweepin
dothes. Except for sweeping,all theseactlvities are carried
house. For the most part, theseactivities were mentioned as
more time to perform. F~nally,theseactivitieswere alsomentio:
pregnantwomen in the last month of pregnancyand proscri]
postpartumperiod for at leasttwo weeks.

Activities that, accordingto women,do not requireasmuch eff~
the cookingfire (althoughsomewomenmentioned “suffering fr
the fire”), washing“nixtamal”1, preparingfood or beverages,v
tending a small business(such as a store), and going to the

Mx~a,naiis Inaizethat is cookedwith waterand lime (au). It hasto be washedafter
before beingtaken to the grinding miii.

nt washingbasin
;hes and clothes.
ip or river. Tap
1 is carried from

has to do with
k~entin color and

ie two types of
~ieneconditions.
~stly outside the
tively), while in
~t mostly inside

were found 011
there were no

~mproved water
frely).

di the activities
~ted. Activities
es especlallyof
[ing dothes and

Weavingwas
in the NoPW

vhich activities
~gwoodforthe
water supply),
n thestoneand
‘), andwashing
ut outslde the
also requiring
ed ashard for
ed during the

rt are: making
~m the heat of
ashingdishes,
grinding mill.

being cookedand
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Theseactivities are mostly carriedout insicle the house(except for going to the
grinding miii). Table 10 presentsthe perceived effort involved in activities
reported by women.

Womenwere asked whicli ofthe activities conductedrequired water, and which
required larger aniountsof water. Activities mentioned to require water were:
preparation of food and beverages, the cooking of nixtamal, washing the
nixtamal, the making of “tamalitos”2 which requireswashingcorn leavesor
corn husks (or “dobladores” in Spanish)which wasalwayslisted asa separate
activity, preparing food for animalsindudhigwateringanimals,housedeaning
(sweepingand mopping), washingdishes and washingclothes. In general,
women agreed that the activities that requiremore water arewashingdothes
and cookingand washingthenixtamal, in that order. The dataarepresented
in Tabie 11.

3. OBJECTIVE3:

To quantify the total energy expenditure, level of activity, and ~ictivity
patternassociatedwith waterandnon-water related activities.

Metbodology

The study considered the use of two types of methodologies for the
estimation of energy expenditure; heart rate monitoring and cloubly
labelled water.

a. Heartratemonitoring

This methodis basedon theminuteby niinuterecordingofthe heartrate
as an expressionof the circulatory andmusculareffort. To store and
analyzetheinformation, thesubjectsuseda coinfortabledeviceconsisting
a radio frequencychestbelt anda wrist watch-typereceiver(UNIQ-CIC
model 8799 andVantagemodel). The monitors were worn coutinuousiy
during 8 hoursby all subjects,except for the subsample of 24 women
havingmeasurementsof energyexpenditurewhichweremonitored during

2 In thisregion of Guatemala,maizeispreparedmorecommonlyin theformof tamales thanin theform of
to,~illas.Groundmaizeisplacedin corn leavesor corn JuLSÎCS(dependingon theseason),tiedandcooked
for about 30-45min. Womanmentionedthattamalesrequire lessattentionfromthemthanmaldhgtortlllas
as they can be left in thepot to cook. Tamalescanbe reheated, and usuallyare reheatedfor breal~fast.
7lzey constitutethecare ofa meai.
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17-24 hours. Each subject wore the heart rate nionitors in two non-
consecutivedays which were averagedfor eachof the study periods. The
stored infonnation was downloaded from the receiver via a computer
interface. The data was scanned,stored and analyzed using ad-hoc
computer designedprograms; manufacturer software for downloading
and scaiuiing and SAS language program for editing and energy
expenditurecalculations.

The physicaleffort of eachindllvidual at any period in the day canbe
described,either by looking at thespecificvalues or by categorizingthem
in relation to the estimatedmaximum heart rate according to age
(Astrandand Rodalil, 1977). The physical activity intensity level was
classifiedaccording to the following categories:

Basal: Heart rate during sleepingtime
Sedentary: <30% maximumheart rate
Moderate/Active: 30-50% maximumheart rate
Intense/Veryactive: > 50%maximumheart rate

b. Heart rate monitorini~estimatesof ener~yexpenditure

In order to estimatetheenergyexpenditure, a calibration testthat relates
the heartrate to oxygenconsumption wasperformed in thesubsampleof
24 women. The procedure consistedof the simultaneous assessmentof
heart rate and the oxygenconsumptionduring threesedentaryactivities;
lying down, sitting andstandingand, five exercisesof increasingintensity.
The averageoxygen consumption for the three sedentaryactivities was
used for all the activities below the averagepoint betweenthe standing
heartrate andthe first exercise.A regressionequationwascalculatedfor
the non-sedentaryactivities and was applied to all heart rates above this
cut-off point.

The methodologyusedis graphically describedin I~1gure7.

c. Doubly labelled water

All mothers in the sub-saniple were dosedwith water labelled with two
stable isotopes; deuterium and oxygen-18. The two isotopes once
equffibrated in the body are excretecl in combination with all water and
carbon dioxide losses.This methodwas developedin the 1950s(Lifson et
al 1955) and refmed in the 1960s (Lifson andMcClintock 1966). The
doubly-labelled water (DLW) method is considered the most precise
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method to estirnate the usual energy expenditure. Jt consists of the
adniinistration of an oral dose of water labelled with the stable isotopes
deuterium and oxygen-18. Subjects received an oral dose of 0.05 g
2H

20/kg and 0.15 g H2
180/kg after an overnight fast and collection of a

pre-dose, baselineurine sample. Post-dose fasting urine sanipleswere
collected4 hourslater (equilibrationperiod). Daily, for the following 12
days, nijd-morning urine sainpleswere collected. Thesesainplesdid not
require a previous fasting period. Urine sampleswere collectedin small
tightly capped vials of 10 ml and stored momentarily in a domestic
freezer. Later, urine sampleswere stored at -20°Cuntil the end of the
study when tbey were sent to The DunnNutrition Unit of the University
of Cambridge, Englanci, to perform the DLW analysis. Isotope
enrichmentlevelsare measuredusing a VG IsogasAquasira dual isotope-
ratio massspectrometer (VG JsogasLtd. Middiewich, Cheshire, U.K.).
The measurementof energy expenditure requires the calculation of the
rate of disappearanceof eachisotope. Sinceoxygen-18showsthe rate of
H

20 plus C02 production anddeuterium only H~Oproduction, C02 can
be calculated by difference betweenthe two rates. Unfortunately the
deuterium data failed to reach an appropriate concentration, therefore
only the oxygen-18 information will be used but to assess body
composition; total body water, leanbodymassandfat massin the sample
of women.

Resujts

1. Heartratemonitoring

The amountof time devotedto activity levels in the subsampie group
(monitored during 17-24 hours in two occasions),divided by type of
conimunity and study periods, is shown in Table 12. Basalheart rate
activity, equivalentto sleepingtime, wason a’veragevirtually the san~efor
both groups acrossseasonsdifferingby nomore than2-3min. Time spent
onsedentaryactivities by theNoPW conflnunities,wassignificantly lower

- by 253 min in the wet (4.2 hours) and228 min (3.8 hours) in the dry
season,compared to the WPW communities. Shnilarly, the amountof
time spent in active choreswas 240 and 209 min higher (4.0 and 3.5
hours) in the NoPW versus WPW communities.

Both groups were more active in the dry seasonby about 1.4 and 1.9
hours,for theNoPW and WPWconununities,respectively.As percentage
oftheobservedtime, thesamefiguresfor NoPW andWPW communities,
correspondedto 42.6 VS 25.7%of the time spentbeing activeduring the
wet seasonand48.3 vs 32.9% of the time during the dryseason.
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2. Ener~.y expenditureby heartratemomtoring

The calculatedenergyexpenditureis shownin Table 13.More energywas
expendedin thewithout water communities in both seasons,although the
difference waslower during the dry season.The median difference was
636 kcal in the wet seasonand 484 kcal in the dry season,respectively.
The meandifference was slightly lower with 517 and 357 kcal, both
reaching statistical significance.

The energy expenditure, expressedas multiples of the Basal Metabolic
Rate (MIETs), is showuin Table 14. Indicesaround 1.5 areconsideredas
sedentary,valuesgreater than 2.5correspondto very activepeople.The
group ofmothers studied can be consideredasbeing very active because
their MET was2.5 or more for those without water and around 2.0 for
the group having water. Another way to look at these figures is by
comparing thepercentageofthe daytimespent being sedentaryor active.
During the wet season,mothers from without water communities spent
almost two tbirds (67.1%) of the day in active duties, whereasthe other
group spent almosta quarter of the daytime (26.7%) in active duties. As
mentioned below, physical demands increasedduring the dry seasonin
both groups, raising the active time to 79.2and 53.5%ofthe daytime for
communitieswithout and with water, respectively. Energy expenditure
wifi not be available (seebelow).

3. Total body water andbody composition

Thefirst lot ofsampleshad beenanalyzedat the Duim Nutrition Unit in
Cambridgeandtheresultsshoweda very low amountof deuteriumwhich
did not allow to calculatetherate ofdisappearanceof this isotopebecause
the doses was too diluted. As mentioned in the method section, the
information from both isotopesin the doubly labelled water is required
to calculateenergyexpenditure. In spite of this, the information on body
composition given by oxygen-18 is higbly valuable since it allowed to
estimate the body stores of energy and protein in the body. Thus, the
information on total body water (TBW), body fat (as fat massandpercent
ofbody weight) andfat-free mass, is shownin Table 15. Individual values
obtained are given in the Appendix 8.
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In~ipIications

The high rate of energyexpenditure found in both types of cormnunities
implies that the mothers are involved in physically dernanding activities.
They should get this energy supply from the diet in order to maintain
their energy balanceand nutritional status. The energyexpenditure was
significantly higher on average/medianfor the NoPW communities by
517/636kcalin the wetseasonand by 357/484kcal!day in the dry season.
Becausethe median is higher than the mean, this imply that half the
women in the NoPW group spend more than 636 kcal daily than the
WPW group. The NoPW group wasmore activespending4 to 3.5 hours
more (wet anddry season,respectively) than theWPW group. This level
of energysavings(around 20% of the-energy spent) are very important
from a biological point of view, considering that water introduction could
have a stronger impact on mother’s energybalancecompared to a food
program or supplement intervention.

4. OBLECTIVE 4

To document time savings related to improved water supplies by
measuringthe time spent on water and non-water related activities
performed by womenduring the day and how the time savedis allocated
to specificactivities.

Methodology

Themethodusedfor the time allocationobjectivewasstructuredtime-interval
observations. To conduct observations trained observers arrived at each
household early in the morning and observèd the mother’s activities for 8
consecutivehours. Two of thesevisits were made in eachseason.The 8-hour
observation period was subdividedinto 49 ten-minute intervals. Observers
wore a watch that beeped every 10 minutes. When the watch beeped, the
observer recorded the activity (up to three)being performed by the woman
along with other information such as location, body position, and who was
taking careof the index child. The activities recorded Major activity codes
were representedby the following categories:

1) food preparation,
2) food consumption,
3) householdwork (including fetching water),
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4) child care,
5) health-seeking,
6) productive (income-generating)activities,
7) leisure and socialization activities,
8) other
9) not observed.

Under eachmajor categoryspecificactivities were coded, which allowedfor the
aggregationor disaggregationof data as needed. A copy of the observation
instrument and the activity codesusedare found in the Appendix 1.

Measurementsof the amountsof water usedin activities requiring water such
as food preparation, watering plants or animals, hygienepractices, etc. were
made in both type of conimunities, those without and those with improved
water supply. This activity wasperformed by an English tutorial student (Mr.
Adam Hirst), he walked around the community and measuredthe amount of
water used by the mother at the precise moment of his visit. Thus, not all
women sampled were assessedand not all activities were equally sampled,
becausemeasurementswere opportimistic. Womenwere visited in a separate
occasion(not during the structured8-hour observationperiod), the amountof
water used wasmeasureddirectly with measuringjars or receptacleswith a
knownvolume (number of observationsaregiven in Table 19).

Resuits

Women’s activities

Activities more frequently observedare shown in Table 16 for WPW and
NoPW. Two visits in the wet season(1993) and two in the dry season(1994),
respectively, were carried out. Carrying a baby was observed to be
simultaneously performed with several other activities. The only difference
betweenWPW and NoPW communities is in the higher prevalence of the
activity “mother preparing thread or weaving” for income in WPW
communities, especiallyduring the dry season.

Estimations of the amountof time spent in eachactivity, whether the activity
wascoded asfirst, secondor tbird activity, were obtainedby multiplying each
frequency of the activity by 10 minutes (becausethey were recorded at 10
minute intervals and it was assumed that the women performed the activity
during the whole time interval). For each woman, time spent in each activity
wasaddedup for thetwo observationsin eachseason. Total time spentin each
activity was divided by the nmnber of women (or the number of women
performing the activity) and then by two (for thetwo visits) to obtainthe mean
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time spentin eachactivity during two 8-hourobservations.Dataon individual
activities was aggregatedto calculatethe meantime spent for categoriesof
activities.

Figures 8 and9 presentthe meantime devotedby womento the different
categoriesof activities in wet anddry seasons,respectively. In the wet season,
womenin NoPW communities devoteda meanof 156 min (in 8 hours observed
eachtime) to domesticactivities (inciudingwater fetching) comparedto 111 min
spent by women in communities WPW; thus, there was a 45 min difference
which is statisticallysignificant. Again, in the dry season,womenin NoPW
communities devoteda meanof 149 min to household work while the women
in communitiesWPW devoteda meanof89 min to thoseactivities, that is, fully
a onehour difference. Moreover, women in WPW communitiesdevotedmore
meantime to productive activities than womenin NoPW communities (71 vs 45
min in the wetseasonand 96 vs 30 min in the dry season,thelatter difference
being statisticallysignificant).

The type of productive activities performed and their frequenciesare shownin
Table 17 for NoPW and WPW communities for 1993 and 1994. All activities
were observedin both types of communiflesbut the frequencies are twice as
high for the WPW ones. The difference is more evident in 1994 (dry season)
when water becomesmore scarceand more time is devotedto fetching it than
in 1993 (wet season). For the activity “preparing threads/weaving”, WPW
communities investedabout 50 min more in the wet seasonand over two hours
more in the dryseasoncompared to the NoPW. communities.

Time spent fetciiing water -

Although more time wasspentin domesticactivities in NoPW conimuiiities than
in WPW communities,the data from observationsdid notshow asmany water
fetcbing instancesasexpected. In the dry season,for instance, water fetching
outsidethe housewasobservedoncein WPW communitiesduring two 8-hour
observationsin eachhouseand 47 times in communitiesin NoPWcommunities
(approximately in half of the households during each observation period).
Possibleexplanationsfor the lower than expectednumber of water fetching
episodesare that 1) womenfetchedwater early morning andlateeveninghours
when theywere not being observedor 2) that it is possiblethat womenavoided
fetching water during the time observerswere in the houseso that observers
would not get tired from accompanyingthem.

In addition to time-interval observations, every instance of water fetching
(whether it cameduring the timed observation or not) was recorded in the
fornis (this is, continuousobservation). The number of timeswater wascarried
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washigherusingthis information, butstil! not ashigh asexpected(Table18).

In individual interviews women were askedhow many times a day tbey fetched
waterandhow long eacbroundtrip took. Thedatais also presentedin Table
18. Womenreportedto spenda meanof85 minutes(onehourand 25 minutes)
in 1993 and 112 minutes (one bourand 52 minutes) in 1994 collecting water,
but thevariabifity is considerable(coefficientof variation85%).

In condusion,it is dearthat women in NoPW communitiesspentat leastone
andahalf houra day collecting waterin thewet seasonandalmost two hours
in the dryseason.Also thetime usedin income-generatingactivities wasclearly
less for womenin NoPW communities.

Mnount of water used

In all, 101 observations (32 in NoPWand79 in WPW communities)were made
in whichamountsof water usedweremeasured.Noobservationscouldbemade
in one of the NoPW communities.The meanand medianamountof water used
for different activities areshownin Table 19. It can be observedthat, in
general, for thesameactivities, women in NoPW communitiesuse lesswater
thanwomen in communitiesWPW. Moreover, activitiessuchasmoppingor
wateriiig the floor, watering plants or wasbinghair were not observed in
commimitiesWPW.

Theactivity foundto consumethe largestamountofwater waswashingclothes,
which is in agreementwith women’sreports. The amountof water usedfor
laundryin NoPWcommunitiescouldnotbe assessedbecausewomenwashtheir
clothesin a river or in a communalbasin. In structuredobservationswashing
dothes was observeda meanof 32 times in WPW and 27 times in NoPW
communitiesin the wet seasonand a meanof 19 timesin WPW and 14 times
in NoPW coinniunitiesin thedry seasonwbichindicateswater shortagein both
typesof communitiesduring thelatterseasou.Most of thesetimes, however,
women in communitieswith NoPW washeddothesin a river and womenin
communitiesWPW washeddotbesat homein thewashingbasinor stone.

To calculatethemeanamountof waterused,for eachwomen,wateractivities
observedduring and 8-hour observation period weremultiplied by themedian
amountof water usedfor each activity (according to measurementsmade in
eachtype of community)and then added up for the two observationsin each
season,divided by thenumberof womenanddividedby two. Figure10 shows
the mean consumption of water per woman! fanilly during an 8-hour
observationperiodfor WPW andNoPWcommunities,in wetand dry seasons.
The difference in the amount of water used between NoPW and WPW
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conimunities is striking (111 liters and 82 liters in wet and dry seasons,
respectively). Figure 11 shows thesamedata,but excludingclotheswashing;
although not as extreme (22 liters and 21 liters in wet and dry seasons,
respectively),the differenceis still important andstatisticallysignificant. An
averagebadof wateris a “tinaja” of approxiinately15 liters, thereforesucha
differencemeansanother 1.3 trip/day. It canbe observedthat thereduction in
water consumptionbetweenseasons in WPW commimitiesis mostly accounted
for by the reduction in frequency! water spentin laundry.

Locationandbody position durmgobservations

As mentioned, the codes used to register women’s activities induded the
location of the woman at the momentand her body position. It was expected
that this information could complement that on -energy expenditure and
eventually beusedas a slinplified measure. Table20showsthemeanfrequency
of women’s activities at each location during 8-hour observations. Most
activities took place inside the house. The only difference observedbetween
WPW and NoPW communities is in the larger meannumber of activities
outsidethe housein the bitter. Table 21 showsthemeanfrequency of women’s
activities in eachbody position. Most activities wereperformed sitting down or
kneeling, followed by standing. The only differencebetweenWPW andNoPW
communities is a higher frequency of walking activities in the latter, suggesting
a higher level of activity in NoPW commimities.

OBJECT[VE 5:

To assessthe health and nutrition differences betweenmothers and
children with and without piped water supplies.

Methods

Morbidity: During themeetingheld with all mothersat the beginning of each
study period, mothers were asked to recail any signs or symptoms of disease
observedin the index child during the sevendays prior to the interview. The
form used had the option to record up to four different diseases,signs or
symptoins observedby the mothers. On each case; duration, treatment and
present condition was recorded.
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Health/Morbiditywas coded as foliows:
0= Healthy
1= Fever
2= Diarrhea (simple)
3= Diarrhea with mucus and blood
4= Vomiting
5= Respiratory infection
6= Measles
7= Mumps
8= Rubella
9 Whoopingcough
10= Hepatitis
11= Others

For eachof the above morbidity episodes,the treatment was recorded as
follows:

0= None
1= Athome
2= Pharmacy
3= Healthpost
4= Private doctor
5= Traditionalheeler
6— M!dwife / healthpromotor
7= Hospital

Health conditionsof the child at the interview wascoded as:

0 Healthy
1= Stifi sick
2= Recovered
3 = Not applicable

Medical assistancewas providedthreetimes a week to all membersof the
community by the project’s medicaldoctor acting as field director (Vinicio
Rainirez)

In order to complement the healthand nutritional assessment,an individual
interview was conducted with eachwomanregarding their beliefs andpractices
(reported)aboutdiarrheacausation,prevention,useof oral rehydration saits
(ORS) anduseofhealth resources,both traditional andmodern. Also, during
the 8-hour observation period, instances(up to six) of handwashingby the
mother, especially the way in which handwashingwas performed, were
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recordedwhentheyoccurredandnot atthetirne-intervalobservationwhenthe
observer’swatchbeeped.

Antbrppometrv: In the sameform, body weight (kg), heightilength (cm) and
age was recorded for the index child and the mother. Precision of the
measurementsandstandardization were performed as describedbefore under
“field workers training”.

Maternal body weight was measured using a bathroom-type scale (SECA,
sensitivity of 100 g) previously calibratedwith a test weight. Children were
weighed 011 an infant scale (SALTER, 25 kg capacity and 100 g sensitivity).
Clothing wasdiscounted from the actual weightby weighing the clothing later
on the sameday or the following days after themeasurements.

Height wasmeasuredusing a woodenstadiometerspeciallydesignedat INCAP.
Its sensitivity is 1 mm and its has a sliding platform to measure height
accordingto the standardtechnique(WHO manuals). In thesmall children;less
than2 yearsold, length was measuredinsteadof standing height. The same
anthropometerwas usedbut the instrument was located on a table or a
platform. Again standardtechniqueswere carefully observed.

Prior to thebeginningofthesecondround of datacollection,a secondtraining-
refreshinentperiod wasperformedwith all teammembers.

Nutritional statusof the children was dassified according to NCHS (WHO,
1989) standard for the following indices; weight for age (W/A), weight for
height (Will) andheight for age (HIA). Z scoreswere calculated and dassified
in the following categories:

Undernourished: <-2 SD
Normal: -2 +2 SD
Excess: > +2 SD

Mother’s nutritional status was assessedaccording to the body mass index
(BMI) calculatedas:

BMI = Weight (kg)/ [Height (m)]2
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BMI was classifiedaccording to the following categories:

Excess: >25 (kg/m2~
Normal: 20-25
Underweight 20-18.5
Undernourished: <18.5

Resuits

Morbidity

The morbidity found in the index children(by a 7 dayrecail) is shownin Table
22. The most prevalent diseasewas the upper respiratory iufection in both
study periods affecting approximately 16 and25% of the chlldren in the wet
and dry season,respectively. No striking differences were observed in the
morbidity pattern of chilciren from NoPW or WPW conimunities in any of the
study periods. Most of the chlldren were healthy; 62.5 and 54.7% in both
seasonsconversely,37.5%ofthemwere ifi in the wet seasonand 45.2% during
the dry season.Diarrhea alone or associatedwith upper respiratory infections,
wasnot highly prevalent.

Rcalthbeliefsandpractices -

Differenceswere expectedin health beliefs and practicesof women in WPW
and NoPW communitiesgiven educationalefforts conducted by water and
sanitation projects that mainly included taiks to mothers. However, the
comparisonbetweenWPW andNoPWcommunitiesbi this respectdid not show
major differences.

Table 23 showshygiene-relatedcausesof child dinrrheamentionedby mothers
in both types of communities. The one most frequently mentioned was “the
child eatsdirty food”. No consistentdifferenceswerefoundbetweenWPWand
NoPW connnuitities. Most mothers stated that diarrhea in children is
preventable(above~ in all communities).Table24showsspecificpreventive
measuresmentioned by mothers. The child’s handwashingwas the one most
frequently mentioned. Significantly more women in NoPW conimunities
mentioned boiling water, washingdisheswell, covering drinking water.

Most mothers knew about ORS (above90% in all communities) and about two
thirds of them could give a partially correctexplanation of their rehydrating
effect. Also, mostmothersstatedthat they continue breastfeedingand feeding
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a child 111 with diarrbea. Two thirds of the wornen reported having used ORS
at any time for a child diarrhea episode,but only about one fourth reported
havingused them during the last child diarrhea episodein the famuly. Again,
no differenceswere found betweenWPW and NoPW communities. There was
a slight increasein the reported useof ORSbetweenseasons.

The most important difference in the utilization of health resources(seeTable
25) is the significantly larger percentageofmothers in WPW communities who
said that they did not useany resource(none) when childrenwere ifi, (wet and
dry seasons)and during the last child illness episode(dry season).There isno
explanationfor that difference. The pharmacy and thehealth postappear to be
the resourcesusedmore often. The useof private physicians was reporteci to
be low and seemsto be on the decreasefrom wet to dry season. Use of folk
curersis also low. Although midwivesprovide prenatal andpostnatal careand
attendmostbirths in thesecommunities, their utilizationfor child ilinesseswas
reported to be low. Finally, non governmentalinstitutions(NGOs) practically
do not provide health servicesin thesecoxmrnmities.

Randwasbing

Mothers were askedat what times wasbandwashingmore important. As can
be observedin Table 26 most mothers menfionedbefore eating. Signfficantly
more mother in WPW than in NoPW commmiitiesmentioned washinghands
after defecationlusingthelatrine (in 1993and1994)andafter diapering a baby
(in 1993).

Theusual form ofhandwashingin rural commuiiitiesis to put water in a small
plastic recipient, dip handsin it, rub handstogether, rhisehandsin the same
water anddry bandswith anypieceof doth available. It wasexpectedthat as
part of water andsanitation projects, women would wash their hands in an
hnproved way using running tap water, soap anda deancboth for drying.

According to observations,every time a woman washed her hands(up to six
times),themodeof washingwasnoted andthemother givenonepoint on three
key steps: using running water, using soap, and drying hands with a dean
cloth. Adding thosepointsprovided a handwashingscore, where 0 meant that
shehad not followed any of the stepsand 3 meant that shehad foliowed all
correct steps. Figures 12 and 13 show the meanscoresfor two visits in 1993
and 1994, respectively. All scoresarevery low indicatingthat on the average
womendid not wash their handsin theimproved way. However, in theWPW
communities scoreswere significantly bigher than in theNoPW commimities.
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M~tex-ijalNutjitjonal Stat~is

Nutritional status is presentedin Table 27 for the whole sample in both seasons
and for the subsainple studied for energy expenditure. The majority of the
mothers had a body weight in the forma! body massrange (both groups were
011 averagewithin 21-22kgfm2), implying that presently their body weight is
appropriate to their height. Although they are short in stature; meanheight:
144 cm, their body massis proportionate to thesmall body size:mean welght
44 kg. Few mothers were dassified as undernourished, but they representeda
relatively low proportion of the total (4-5%). Mothers in the without water
group had moderatelymore weightdeficit but only during the wet season(2.1
vs 8.3%). Mothers in the communitieshaving piped water were threetimes
more overweight than the other group (6.3 vs 18.8%) in the wet season.
Siniilarly, although in the dry season the difference was less, it was
approxijnately twice ashigh in the other group (10.4vs 19.1%). This situation
wasnot very different for the subsamplestudied for energyexpenditure.

Niitritional status of thechildren

As describedearlier, children’s nutritional statuswas dassifiedaccordingto
three different indices; weight- for-age, height-for-age and weight-for-height.
The resultsobtainedby theseindicesareshownin Table 28. Nutritional status
did notshowanysignificantseasonaldifference, èxceptfor a raiseofabout 10%
in the prevalenceof undernourished children from the WPW communities in
the wet season.Children from NoPW communitiesshowedmore prevalenceof
cbronic deficit in weight and height retardation (although not statistically
significant), specificallyduringthewetseason.The highestheight for agedeficit
found for without water communities(95.7VS 83.0%),wastheonly statistically
significant difference in -nutritional status betweenthe children of the two
groups. It is important tomention that theseasonalchangescomparisonswithin
commuiiitygroupsaresomewhatbiasedconsideringone NoPWcommunity was
replaced in the dry season and that 7 children, mainly from the WPW
communities (5 cases)were replaced. (seeAppendix 3 for detailed information)

Implications

The morbidity pattern of children showed that most of the illnesses were
respiratory infections and not diarrhea or intestinal diseases.Neither the
introduction of water nor theseason,had an impact on cliildren’s morbidity or
nutritional status. Nutritional status both of the children and their mothers
showedthat undernutrition is mainly dueto a chronic undernutrition process
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(sincetheir body weigbts areproportionateto a reducedbody size). Thus, the
study group is mainly a stuntedpopulation with anundernutrition whicb began
most likely from theinfant years of rapidgrowthrate.

The information presentedhasprograniniatic implications for the selectionof
beneficiariesfor children’s suppiementaryfoodprogranis wbich shouldbedone
by using not only present (Will) but present andpastnutritional indices in
combination 1f the most high risk children are to be identified and further
growthdeterioration is to beprevented.

ORJECTIVE6

To estbuatedietaryintakeamongpreschoolcbildrenand adult womenfrom the
comminiitieswith andwithout piped water.

Methods

The technique beingusedwas a 24-hourdietary recail, which inciuded an
extensiveinterview with thepersonwho prepared the fanilly’s food (usuallythe
mother) as well as direct weighing of ingredients/foodsencountered in each
household. The dietary interview andfood-weigbingwere performed on two
different daysfor eachfaniuly, obtainingintakeinformation on threedifferent
levels; thefainily, themother, andthe index child.

This information (combiningintake datawith food weights) allowed us to
determinethe nutritivevalue of thefoodsconsumedand their contribution to
the families’, mothers’ andchildren’sdiets.Also, combiningthis information
with that ofthe studygroupcensus(age, sex,physiologicalstate),adequacy of
thedietaryintakewascalculatedin respectto energy,protein, ‘vitainin A, kon
and calciumandother rnitrients. In order to arrive at a level of adequacy,a
comparison wasmadebetweenthe reported intake of the fanilly, mother, and
index cJiild and the recommendeddally allowances for each particular age
group andthespecificnutrients aforementioned.Faniilies,mothersandchildren
foimd to have an intake less than 75% of their daily requirements were
dassifiedas having deficient intake.

Energy requirementsandnutrient’s recommendationsusedhavebeen adjusted
to the Central America region by INCAP. The values used to calculate
adequacy of the intakeareshownin the Appendix 4.
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Result~j

Dietaryintakeof themotherandchild will be presented in threedifferentways;

1. Amount of food consumedby the mother and the child.

2. Main energyand nutrients sourcesin the diet.

3. Adequacyof the energy and nutrient intakes.

1. Ainount of foodconsijmed

The diet wasquite similar in the two types of communities. As canbe seenin
Table29, the greatest amountof food consumedis malze reaching about 800
g per day. Beanswerenot an important componentof thediet in rural families.
The samewasobservedin children’s diet eating about 165 g of maize/day.

2. Main energy andnutrientssuppliers in the diet.

The analysisofnutrient intake of childrenbasbeendivided in two groups since
the younger the child the greater the chance he/she is stifi being partially
breastfed.Theinformation collectedin this studydoesnot allow to estimatethe
amountof mulk intake.Therefore, children known to have beenbreastfedwere
exdudedfrom thedatashownin Table 30. Nine cbildren from WPWandseven
children from NoPW were exdudedfor this reason.Mean energyand nutrient
intakewasvery shnilar in children, iudependentlyofthetypeof community and
season.In spite of this, nutrient intake tended to be slightly higher in the
communities with water.

Most of the energy, protein, kon and vitandn-A in mothers’ diet wasmainly
suppliedby maizeand other vegetablesources;maize provided within 60-80%
ofthe energy, protein, caichun, andkon intake,and40% of vitaniin A. There
were no significant differences between the two types of conimunifies (see
Figure 14). In children’s and mother’s diet, energy was mainly derived from
CHO (75-80%),followed by Fat (12-16%) and finally Protein (10-11%).Details
can be found in Appendix 5. Foods that represented the most important
proportion of energyandprotein intake areshownin Figures 14 to 17. Energy
intake was on averagearound500-700kcal in the small children and within
800-900kcal in the older group. Protein intake was within 18-20g per day in
both groups. Maternal intake of energy and nutrients is shown in Table 31.
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Their energy intake was approxirnately 2500 kcal in all both groups and
seasons,except for the NoPW communities in the dry seasonwhich reached
2799 kcal. Apart from this, both groups tended to be remarkably similar in
their nutritional intake,bothwitbin and acrossseasons.

3. Adequacy ofthe ener~yandnutrientsintake

Nutritional intake of chlldren as percent of their requirements/aliowancesis
shownin Table 32. More childrenhave deficit in vitaminA andenergy thanthe
other nutrients, foliowed by calciumandkon. Protein waslessdeficientbut stifi
affecting an important proportion of the cbildren. Insufficient dietary intake
was found most prevalent in the youngestgroup of children.

In general, NoPW communitieshad a bigher proportion of children with a
deficient diet during the wet seasonbut the oppositewas found during the dry
season(specially in the younger children). The proportion of 13-23 months
childrenwithin the adequatenutrient intakecategorygotreducedin almostall
nutrients during the wet seasonin both community groups. Adequacy of
nutrient intakein theolder group wasfairly similar for the between-community
groups comparison,althoughNoPW communifiesweremoredeficient in energy
and calciuni in the wet season,and protein and kon in the dry season.

The majority of mothers were in the range of adequatenutrient intakes, with
the exception of Vit. A, which was low (Table 32). Within 70-96% of the
mothers did not get enough vitamin A, tending to worsen in the wet season.
Deficiency of the different nutrients was more prevalent in the dry season.
Comparing the two groups of communities, NoPW group had a greater
proportion of mothers with a deficient intakeof energy (12.5vs 4.2%), protein
(22.9vs10.7%) and calcium(25.0vs 14.9%). The overall prevalenceof deficient
intake observedfor all nutrients; except Vit. A, wasIow..

More detailson dietary intake canbe found in the appendix 5.

Implications

As mentionedearlier thestaplefood in thesecommuiiitiesis maizewhich was
consumedin high quantitiesby mothers (approximately 800g/day) in orderto
fulfill their daily energyand nutrientsneeds.The majorityof the mothers were
able to have an adequatediet. Cbildrenwere not sofortunatebecausethey were
unableto eatenoughmaize “tamalitos”2 to fulfill their daily requirements.This
type of food is a hard paste,made of cooked maize with no added sugar or
other ingredient.Cblldren are not able to eatmore tamalitosbecauseof its
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consistencyand maybe its taste. This food can be appropriatefor aduits
consumptionbecausetheyeatit combined with other foocls,but not for children
who can hardly eat more than one or two tamalitos per meal, especially the
yonnger ones.It is necessary,therefore, to improve children’s dietary quantity
and quality by introducing more foods, specifically from aninial origin andlor
to promote the modification ofchildren’s diet by changingmaize from its paste
consistencyinto a liquid preparation suchas “atole”, which is expectedto be
more acceptedand consumedin higher amountsby thechild (speciallybecause
It contains sugar, which is anothersourceof energy). As mentioned before, all
index children were weaned cbildren. Although few chuldren in the sample
continue to be breastfed after one yearof age, we do not know how much it
could contribute to somenutrients intake after that age. Considering that the
faniuly and mothers’ diet were adequatein the majority of cases,it may be
there is someroom for improvement of intra-farnily distiibution speciallyof
animal origin foods.

The most important dietary deficiency wasVit A. which can iniply that this
population is truly lacking this vitaniinor, that better information is neededto
improve ourfood composition database,mainly in regardsto their carotenoids
contentsand its biological availability.

Although the studiedchildren were mostly one year old andover, it is fair to
assumethat the dietarysituation of smallerchildren can be worse, especially
duringthe rapid growth period 1f the diet can not be varied andmothers are
unable to adjust its conslstencyand taste for the small child. The above
reasoningleads us to the need for a practical education program at the
community level.

Apart from few exceptions,doser accessto water did not make a significant
differencein foodintake.Furthermore, nutrient intakewasvery slnillar in both
community groups within thesameseason.Regardsto seasonailty,it seemedto
be a higher nutritional deficit in thedry season,both in children and mothers
diets.
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VII. INTEGRATION OF FiNDINGS

Integration of heartrateinformationandtypeof activitiesperformedby
the mothers.

From the heart rate information, a signlficantly bigher energy
expenditurein the NoPW group was found compared to the WPW
commuiiities in both study periods. The main source explaining this
difference was the amount and type of physical activity. In order to
describe which were these activities, frequency of known high effort
activities were calculatedfrom the timely observationrecord(PA3-form).
Table34 showsthat activitiessuch as carryingwater (by study design),
grinding, carrying wood or a heavy object, walldng to/from the field,
cutting wood and others, weremostfrequently performed with an overall
ratio of2.1and 3.2 timeshigherin theNoPWmothersin the dry and wet
seasons,respectively.

In women’s reports they indicatedthat activities which were conducteci
outsideof the homegenerallyrequiredmoreeffort thanthoseconducted
hiside the home. Motbers from NoPW conununitiesperformedmore
activities outsidethe house,thus, mother’s estimationagreedwith the
energyexpenditureand activity observation data.

2. Relationshipbetweendietaryenergyandexpenditure

The information obtainedon energy expenditureand intake, can be
related to sçe1f the mothers were in energy balance. Although this is
generally made at the individual level, our information allowed on
average comparisonsonly. The relationship betweenenergy intake and
expenditureis shownin Figure18 and19. It canbe seenthat there was
a closerelafionsbip betweenthe two variablesin both periods.Overall
therefore, the women studiedwere in energy balance; those mothers
expendinga higheramountof energy,atecorrespondinglymoredietary
energyasacompensatoryeffect.Thismeansa greaterfoodandeconoinic
demandsin theNoPW familiesandwifi make themmoreprone to dietary
imbalances.1f suchimbalanceis maintainedfor sometime, the effects
wifi be seenin mothers and infants nutritional status. From the data
obtained,mothersin both communitygroupswere able to fulfill their
energy needs (although there is a deficit of Vit A and Fe intake) and no
difference was found in their nutritional status(seeTable31 and33).

3. Water avallabffity and hygiene practices and its relationship with
nutritionalstatusand morbidity.
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No dear relationsbip was found in terms of hygiene practicesand
children’s nutritional statusandlormorbidity. Children did not havea
different patternof illness or differencesaccordingto their nutritional
status.The hygienescoresgivento handwashingdiffered betweenthe two
groups(betterin the WPW group), but the scorewasvery low in bothof
them. There were no differences in other hygienepractices, however.

The only documenteddifference betweenthe two groups of communities
was on water storageand dish washing.While faniilies in NoPW group
depend on reducedamountsof waterstored inside the house, faniilles
WPW keep water in cement basinsoutsidethe house and usetap water
for drinking andcooking. Also dishesarewashedinfrequently in NoPW
households,thus they were more frequently observedlying/placeddirty
on thefloor. In theWPW households,dishesarekept in the cementbasin
and usuallywashedsoonafter use.Observationsof latrine maintenance
in WPW communities(mostNoPWhousesdid not have a latrine) indicate
low standardsof hygiene.
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VU. DISCIJSSION

Famifies in NoPW communitiesappear to be of lower socioeconomicconditions than
faniilles in WPW communities as indicated by house condiltions and material
possessions.Also, activities of NoPW headsof household are more “traditional” (in
subsistenceagriculture) thanthoseof WPW headsof households.Communitieswith
NoPW aresomewhatmoredisperse,moredistantfrom municipalcenterand services.
Although it seemsthat the differencesin economicconditions preceded piped water
introduction, It is most likely that with improved water suppiy those changesin
economicconditionswere increasedandthe gap betweenconimunitiesbecainewider.
For exaniple,Patulup (Community No.6, WPW group) and Choqni (Community
No.5,NoPW group), both arelocated in the Municipio SanBartoloAguasCalientes,
Totonicapân. Patulup is closer to the municipal center, most headsof fajnilies are
merchants(they go to sale their products to other departments), several have now
migrated to the U.S. and send money to their famulies. Together, the increased
availabifityof cashincomeandtheavailabifity of piped water, have induceda great
improvementin the constructionmaterialsand the designof the houses.In Choquf,
most male headsare agriculturallaborers, none of them hasmigratedoutside the
community.In termsof organization,theWater Comniitteethere is the first formal
coinmunitygroup organized.It is worthnotingthatbothcominuiiitiessharethe same
road accessand they are no more than two kilometersdistantfrom eachother.

The resultsof this study allow to propose a positive social and biological iinpact of
water hnprovement in rural communitiessincethere were differencesin theamount
of timeand effort that mothers do not needto expendoncewater is availablein the
householdpremises.The amountof time savedrangedbetween1.5 and2 hourson
averagewhichcontributeto thedifferenceof 400-500kcalless in energyexpendilture
on WPW mothers.Also it favoredsociallzationwhich allow mothersto sharetheir
problems, solutions, life expectancies,communityorganization,etc.

From a biological point of view, the differencein energyexpenditurein NoPW vs
WPW was higher than the estiniateddetectableamount (240 kcal) and similar to
other comparable studies where the extra amount required is about 600 kcal
(UNICEI? report Nepal study, 1994). Besidesfrom getting the energy expenditure
information, thisstudy demonstratedthat it is possibleto usea simplemeasurement
such as the heart rate monitoring to assess the physical activity pattern and to
estimatethe energyexpenditurein a rural female population without interferingin
theirnormaldaily life. Theonly problem should be that it needsa calibrationagainst
oxygenconsumption,althoughthis canalsobe doneby simplifiedmethods.Reliabifity
of the heart rate measurementswas assessedby the comparisonbetweenthe two
measurementsperforinedfor eachsubjectin both seasons.A high level of agreement
on the averagevalueswas found within communitiesfor eachseason(see Appendix
9). This methodbasbeentestedin relation to othermore accuratemeasurementssuch
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as the doubly labelled water andon average, it hasbeenfound to correspondvery
closely (Diaz et al. 1991, Livingstoneet al 1992).

Using the estijnatesprovided by the FAO/WHO report on energy requirements
(FAO/WHO, 1985), it can be estimatedthat with the activity level observed,this
population needsaproximately2,000 kcalper daywhich is 200-800kcal lower than
the average estimatedfrom heart rate measurementsfor any of the types of
communities. This is very important becauseFAO/WHO estimates did not
discriminatebetweenthe two typesof conimunities,although their physicalactivity
pattern wastakeninto account(seeAppendix9).

Regardsto the replacemeutoccurredfor one of the NoPW communitieswhlch had
the water installedearlier, specialcarewasgiven for the selectionof a comparable
coininunity. Given that it is extremely dlifficult to kind two similar conununities,
comparabifity was assessed in terms of degreeof orgaiiization, accessto the main
road and size of the comniuiiity (number of househoids). Both comniunities were
comparable in all respects,except on the distanceto the municipalcenterandits
topography (see Table 1). It should be bearded in mmd that the study designallowed
to searchfor group comparisonsbut not for differencesin individual conununities.
Thusthe only one comparison which will be somewhatbiased,is the betweenseasons
comparisousbecauseit will not be a true longitudinal change. Nevertheless,
nutritional status, dietary intake, energy expenditure,healthand other variables
measuredwere similar for the replacement (Pachichup) VS replaced (Pamalin)
community.
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vm. SUMMARY OF MAIN FINDINGS

1. Thereis no dearrelationshipbetweenwater introductionandhealth.

a. Water is generally not perceived as a healtb intervention by
conimunitymembers, especiallywomen.

b. No health impact (in traditional terms) betweengroups.
c. Use of water and hygienepractices were better in WPW groups,

although handwashingwasinappropriate in both groups.
d. Increasingquantity of water availabifity did not makehygienemore

effective in tenns of morbidity or nutritional status.

2. Water is perceivedasaninterventionto~rovide couvenience,timesavings
and reductionin mother’s effort.

a. Time wassavedin collecting water, at leastone hour.
b. Oncewater is available in thehouseholdpremises,activities are re-

orgaxiized; more time in productive (income generating) activities,
more time in socializationand more time in foodpreparation.

c. Lesstime in strenuousactivitiessuchascarryingwater or carrying
the child on the back.

3. Water hadlittie effectonnutritionalstatus of mothersandchildren.

a. Nutritional status ofchildrenis cbronicallydeficientin bothgroups.
b. Nutritional status of motbers is relatively adequatein both groups.

Speciallyinteresting was the fmding of more overweight mothers in
WPW group (also lessactive, seebelow).

4. Waterreducedenergyexpenditurelrequirements.

a. Less time in physicallyactive duties (3.5-4.0hours) which produce
lower energyrequirements.

b. Energy savings(400-500kcal) which can beusedeither to perform
some energy-demandingproductive activities, or to make food
intakecommensuratewith reduced energy expenditure.

5. Water reduced mother dietary needs.

a. Reduction in energyexpendliturecan contribute to a reduction in
the faniily’s food requirements.
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b. In spiteof theagreementbetweenenergyintakeandexpenditurein
mother’s diet, nutrients deficienciesof Protein, Ca, Vit A and Fe
were prevalent.

c. Diet was highly deficientin children(mainly in energywith >75%
deficiency), but not as high in mothers (4-12% deficiency).

d. The staple food wasmaize providing more than two thirds of the
energy and nutrients intake, both in chlldrenand mothers.

IX. IMPLICATIONS: RESEARCHAND PROGRAMS

Effects of water are varied and go in different directions; soclal (for
examplemore time for socialization), nutrition (lower energy demands),
economic(more time for productive activities). Water introduction canbe
used as the strategy to implement other type of activities to promote
coinmimities’ development.

2. In traditional water andsanitationprograms, user perspectivesarenot
fully understooci nor their reasons to demanci water. Motivations for
improved water supplieshave to do with convenienceand time and effort
savings.Thus. hygieneeducationis usuallyviewedas an imposition.

3. User’sperspectiveshouldbeconsideredin waterandsanitationprograms
in orderto get the maximumbenefit andcommunityparticipation.

4. A dialogue (threeway)betweencommimitiesandtheirneeds,donorsand
theirobjectivesand national organizationsandtheirprograms,is ueeded.

5. Water benefitsarenot completelyknownand documented.

6. There is a great potential for innovation in water projects; for example:

a. More time for new, improved and alternative activities for the
mother.

b. Dietary needs reduction (food saved) in mothers by water
introduction can be redistributed to children.

c. Education prograins should inciude aspectsother than health and
sanitation.For iiistance, foodandnutritional educationcomponents.

d. Water and sanitation (W&S) promoters could receive training in
other areasbesidesW&S, suchasin primaryhealth prevention and
treatment of some common diseases, tourism, agriculture and
others.
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X. WORKSHOP

A workshop on the social and biological hnpactof improvedwater in rurai
Guatemala washeld on Friday, 30 September. It wasattended by UNTCEF,
Guatemalaas well as other organizations representingdifferent sectors. A list
of the participants is attached(seeAppendix 6).

The workshop had two major objectives: 1) shareresuitsof the investigation
on social and biological impactsof rural water supply improvements and 2)
stimulate discussion of the resuits and how they relate to prograins. The
workshop was a success,and it canserveasa model for future inter-sectoral
andinter-agencyworkshops. The materialcould be adapted to the existing in
house training material. In the morning, the resuits from the study were
reported by thehivestigators. Theseresuitsfôcusedon two aspectsof improved
water, the socialand thebiological Lmpacts. For the socialaspects,threemajor
topics were addressed:userviews,time savings,and amountof water usedfor
what purposes. For the biological aspects,5 inajor topics were addressed:
energyexpenditure, activity level, healthstatus, nutritional status, anddietary
intake.

Themain findings were suinmarized as presentedaboveunder the preceding
chapter. The flndings prompted three working groups to convene in the
afternoonto discussthe resuitsin light of the followlng assumptionsgiven that:
1) water wifi stifi be demanded by communities, 2) water progranis will
continue, 3) benefitsare broad, 4) links exist with other sectors, and 5)
different agendeswill continue their work. The tbree topics, or working
groups, are shown below. Within the first two working groups both
intersectoral (interdisciplinary) andinteragency(integratedview) views were to
be considered. In the third group a paradigm for intersectoral work was
presented,and this group worked on complethigthis task. The broad benefits,
prograinmatic issues,and their priorities were discussed. Within each group
a seriesof questionswere posedto prompt discussion.

Group 1 Implicationof findings for presentprograms(shorttermview)

Questionsconsidered:

1. How relevant is theinformation presentedto your institution?
2. How can the information presentedbe put into practice?
3. Are theseresuitsworthy of incorporating into progranis?
4. What are the important elementsof the resuitsnecessaryto develop an

integrated program?
5. What issues/ideasareyou not addressingin your present activities?
6. Cantheseideas/issuesbe induded or linked in your presentprogram?
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Report Back:

Question1. Information presentedwas very relevant. There is a discrepancy between
community motivations for water (i.e. convenience,savetime and effort)
and motivations of healthprograms. There is a need to merge both
approaches in health education with both a promotion and development
component.

2. The resuitspresentedneedsto becombinedwith the perspectiveof the views
of programs.

3-4. It would be useful. There is a needfor integratedapproaches(interagencyand
intersectorial). There is a need for decentralization so that alternative
progran~sare designedandhnplementedat thelocal level.

5-6. We are not taking into consideration the ideas about women’s energy
expenditure and her role In taldng careof the family. Actually women are
contributing enormously in the food security situation of their faniilies, in
hygieneandsanitation and health care. To capitalizeon energyand time saved
with piped (housebold)water, actionsshouldbeintegratedwith other programs.
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Group 2 linplications of fmdingsfor future programs(long termview)

Questiojisconsidered:

1. How relevant is the information presentedto your institution?
2. How can the information presentedbe put into practice?
3. Whatareasdo you addressin your institution?
4. What sectors (disciplines)shouldestabllshlinkages?
5. Which sector(s) should takethe leadrole?
6. What partnersshould be inciuded in the program?

Governmentand NG-OS, Conimunities, Technicalassistance,agencies,
Funding agencies,Evaluatlon agencies.

7. What partner (s) should takethe lead role and why?
8. What constraintsexist to working with other iustitutions in generaland

in water sector?
9. What constraintsexist to incorporating the resultsinto future programs

(your own or other institutions with the present resources or foreseen
resourcesavailable)?

ReportBack:

Questions
1-2 The information presented lends support to water and sanitation

progranis. It heips strengthen the position of theseprograms in the
future.

The findings on thesaving ofenergyand time have implicationsfor water
and sanitation progranis becausethey indicatethat developmentshould
bepart of them. Water and sanitation can be only the first step in other
developmentprojects.

Interventions should not be implementedin isolation of other programs
or needsof communities. It is dear that water andsanitation are just
part of the larger picture with all the other variables (health, education,
nutrition, agriculture, etc.).

Interventions are necessaryto makebetter useof women’s time. But it
is womenthemselveswho should be askedwhat they want to do with their
time.

Prograxnsshouldmakepeopleaware of the cost and value of water.

Proposalsneedto be prepared in order to furtherdeveloptheseideas.
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3-4 Programs should be integrated considering: wonien, health and
development. Sectorsshouldnot be working in isolation of each other.

5-6-7 Leadersbip belongs to the coinmunity. Besides the community, the
Ministries of Health, Education, Agriculture, the NGOs, the Regional
DevelopmentCoundlls (Consejos Regionales de Desarrollo) should be
working together. They askedwhere is the SecretarfaIEJidraûJicaand
RASSCAin this meeting?

8 The most important liinitation in working with other institution are
jealousy,individual egos,and the specific agendasof differentagencies.
For example,the locationof water suppliesin one agencymay bea public
location, whereasin another it maybe a householdconnection.

Group 3 Completionof water paradigmfigure (seeAppendix7).

Questionsconsidered:

1. How relevant Is the Information presentedto your institution?
2. How canthe information presentedbe put into practice?
3. Complete the diagram shown during the presentation. Be as

comprehensive as possible, then prioritize activities within each
sector/discipline.

4. What are the broader benefits worth working toward?
5. How many disciplines/sectorsshould be Involved?
6. What arethe programmatic issuesthat needto be considered?
7. Are guidelinesnecessaryfor intersectoral! interagency programs?
8. 1f yes,guideilnesfor what and who should develop them?

Reportback:

The group discussedthe issue of why water and sanitation (W&S) was in the
center of the diagram. Nutritionists (2 in this group) are opposedto this way
of presenting things, becauseIt could leadone to believethat providing water
to communitiessolvesall theirproblems. It was decided,though, to leaveW&S
in the center for the exercise. Other views in favor of W&S at the center:
water is a priority for all communifies. When one condncts the exerciseof
asking in the community what are their needs,1f theydo not have an adequate,
convenientsupply of water theymention It as their first need. Secondis usually
goodroads.
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Theinformationpresentedbelow dealt with waterbutnot with sanitation.The
discussioncenteredaroundtheidentificationof thebenefitsothersectorscould
derive from iinprovements in water and sanitation.

Education
* increaseschoolattendanceandcontinuationby girls
* opportunity to train chlldren in “skill for life” (in UNICEF parlance)
* hnprove school performance (better health, less intestinalworins)

Organization
* a point of entry in communities
* a begimiingin local participationandorganization
* the first of other subsequentdevelopmentprojects
* water as a source of union betweencommunity members, “water source

of peace” (UNICEF), water can lessencommunityconflicts, for example
in SantaMaria de Jesûswomen flght for water

* highercommimity status, prestige
* women’s groups

Agriculture
* reforestation - -

* small homeandschoolgardens(water provided by theseprograms does
not allow for intensive “riego”/watering)

Economic

* increasewomen’seconomic(incoine-generating)activities, either newones

or the onesthey alreadycarryout, but for more time andbetterquality
(more time for training); involve womenin agroindustry

* improvement in quallty of housing,more constructionwork (with water
they canbuild more andbetter houses)

* increasein tourismandincomefrom tourism

Supportto women
* less time
* less effort
* more dignity, senseof control, self-esteem

Quality of life
* betterhousing
* more comfort

Health
* lessgastrointestinalilinesses
* lessmortality
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* less infections: eyes,skin
* Iessparasites - -

* moreuseof rehydratingsolutions(waterto prepareliquids and ORS) to

preventdehydration

Nutrition
* betterfoodhygiene
* more breastfeeding(more time)
* more food preparation (more time andmore water to prepare)
* betterhygienein infant food preparation
* “water is a nutrient” (ideaofone of thenutritionist); drinkingmore water

can be beneficial
* energyexpenditureof women is reduced, extra food can be given to

children
* increasein children’sappetite(childrenare sick less)
* betternutritional statusof mothers and cbildren

Environment (homeand communityat large)
* reforestation
* less fecal contaniination(sanltation)
* happier home enviromnentwith ornamentalplants

Disadvantages(not benefits)were mentioned regarding the environment:
- no sewage,water usedfonnspuddiesaroundhomes
- more “zancudos”/mosquitoes

This analysisIed to the main two conciusions:

1. Programsmust broaden the focus of their educational component to
inciude notions of other benefits besidesbetter bealth and reinforce
women’s ideasof time andeffort saved.-

2. Programs can start with water supply systems,but need to work with
women andother institutionsto expand, identify and continue with other
activities whlchmayinciude income generationfor women.
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TABLE No. 1 CHARÂC1’ERISTECS OF STUDIED CONMUN1TLES

WH’kIOUT WATER

COMMUNITY MUNICIPIUM DISTANCE (km) HOUSE
DI~RIBUTION

TOPOGRAPHY ACCESIBILITY COM~IUMCATION
MEDIA

Panialin Totonlcap~ln 2 Concentrated flat All tinies Radio andTV

Chuijox-Pachoc Totonicap~u 18 Concentrated Hilly All times Radio

Choqui Sn.Bartolo, aguas
calientes

12 Dispersed Hilly just by 4 wheel
drive car

Radio

Pachichup Sn.Bartolo, aguas
calientes

12 Concentrated Hilly All times Radio

WITtI WATER -_____________

Xeatzam Totonicap~n 8 Concentrated flat AU times RadioandTV

Xolbeya TotonIcap~n 4 Concentrated Hilly All t.imes RadioandTV

Patulup Sn. Bartolo, aguas
calientes

10
~

Dispersed Buy
‘

just by 4 wheel
drivecar

Radio

52



TAIlLE No. 2 DATA COLLECHON 1N~RTJMENTSBY OB~IECflVE

Connnunityparticipation User views Energyexpenditure Time savings Health andnutrition Dietary intake

Maternalrecail PA-1 PA-5,6

Anthropometry PA-1

Observation PA..3 PA-2,6,8

Direct measuremeuts PA-9 PA-1 PA-6

Interviews PA-6 PA-6

Opinions FOCUS GROUPS FOCUSGROUPS FOCUS
GROUPS

PA-6

TABLE No. 3 GENERAL INFORMATION OF THE MOTIJERS
TOTAL GROUPN=96

WET SEASON DRY SEASON

NO WATER WITH WATER NO WATER WL’Ii[ WATER

Mean - SD Mean SD Meau SI) Mean SD

AGE
(years)

28.6 7.1 29.0 - 7.4 29.0 6.5 29.3 6.8

WEIGHT
(kg)

44.4 5.0 47.1 8.0 46.2 6.5 46.6 8.5

IEEEIGHT
(cm)

142.6 4.5 144.8 5.4 144.4 4.5 144.2 5.5
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TAIllE No. 4 GENERAL CHARÂCIEIUSTICS OF TBE MOTJIERS
STUDY OF ENERGYEXpENDF~UREN=24

WETSEASON DkY SEASON

NO WATER WrIH WATER NO WATER WITIL WATER

Mean SD Mean SD Mean SI) Mean SD

AGE (years) 25.4 4.6 31.4 8.2 26.3 3.8 32.7 7.6

WEIGIIT
(kg)

41.8 5.4 48.2 10.2 43.8 7.9 48.3 11.4

HEIGIIT
(cm)

141.2 6.0 145.4 5.2 142.4 5.8 145.7 6.1
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TAIlLE No.5 HOUSING CONDITIONS IN STIJDYCOMMUNITIES

CHARACTERISTIC 1993 1994

WPW NOPW WPW NOPW

to. 0F_ROO1~

1 ia 25 18 33

>1 30 23 30 15

ELECTRrCrrY

NO 20 33 20 42

YES

~FORN ~

28 15 - 28 6

FLOOR 9 26 9 27

PAISED 30 20 24 20

IMPROVED STOVE 7 2 15 1

~T~QØR.

DIRT 35 42 35 46

CEMENT 13 6 13 2

WALL

EQAR.D 4 14 2 17

IJNCOOKED BRICKS 44 34 45 31

CEMENTBLOCKS 1
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TAIlLE No. 6 DISTRIBUTION OF TELE MAIN SOURCESOF WATER

WETSEASON

WATER SOURCE
WLTEIOUT WATER WITH WATER

No. % No. %

River 1 2.1 .. ..

Communlty well 1 2.1 .. ..

Spring 24 50.0 .. ..

Public tap 15 31.2 - .. ..

In-.house tap 3 6.2 48 100.0

Other (raln,well) 4 8.3 .. ..

Total 48 100.0 48 100.0

DRY SEASON

WATER SOURCE
WITHOUT WATER WITH WATER

No. % No. %

River .. .. ~.• ..

Community well .. .. .. ..

Spring 40 83.3 .. ..

Public tap .. .. .. ..

In-house tap 5 10.4 45 95.7

Other (rain,well) 3 6.2 2 4.2

Total 48 100.0 47 100.0
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TAIlLE No. 7 ACCESSTO WATER IN STUDY COMMIJNITIES

(Basedon Reportsfrom Water CommitteesandSelectedInformants)

COMMUNITIES WflhI PIPEDWATER (WPW)

Commui~ity

Xeatzam

Xolbey~

Patulup

COMMUN1TEESWilil NO PJPEDWATER (NoPW)

Distance to watersource

on householdpreinises

on householdpremises

on householdpremises

tPamalin was replaced by Pachuchupfor the seconddatacollectionround (1994).

TABLE No. 8 CLASSIFICATION OF ThE WATER

COMMUN1TIES WITH NO-PIPED
WATER (NoPW)

COMrS4UN]IIIESWITU PIPEDWATER
(WPW)

* Inside * Inside

* Outside
- t Tap water

* Cementbasin

Community flistpnce to water
source

Numberof
trlps/day

Time spent/trip Total time spent

Pamalin* 500 m No. info. 15 min. 1½ -4 hr.

ChuljoxPachoc 500-l000m 5-6 20-40min. 1½-Shr.

Choquf 1000 - 3000m 3 - 5 30 - 60 min. 1½- 5 hr

Pachuchup 1000 - 3000m 5 - 6 30 - 60 min 1½ - 5 hr
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TAIlLE No. 9 ACT1VITIES PERFORMED BY WOMEN
(Women’s report in group discussions)

ACTIVITY
WITH WATER WITELOUT WATER

Patulup Xolbey~i Xeatza,n Pachuchup Chuijox Choquf

Start the fire * t * t t t

Prepare food/beverages t
t t t * *

Prepare coffee t
*

Cooknlxtamal t
t *

Wash nixtamal t t t * *

Go to grindingmlii t t t t

Grind corn at home t

Wrap tamalitos t t - t t

Prepare/give food to
animaJs

t t t t t

Herdinganimais t

Wash dishes t t t t t t

Wash clothes * t t t t t

Sweep, deanhouse t t t * t t

Fetch wood t
* * t

Fetchwater t
* *

Weave t * t t

Tend business t

Attend meetings,
church

t

Go to marketlsdll/buy t

Otherhome Industries * t

Plantcorn t t t

Carryandapply
fertilizer

t t t t * *

Cleanand“calzar” corn t * t

Prepare food for agric
workers

*

Harvest t * t

= MentionedIn group discussionasa distlnct activity.
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TAIlLE No. 10 AMOIJNT OF EFFORT MADE IN ACTIVJTEES PERFORMED1W WOMEN

(Women’s perceptions In group discussions)

ACTIVITY
WITH WATER WITHOIJT WATER

Patuhirp Xolbeyâ Xp~ifriim Padmchup Chuijox Choquf

Start the fire t t t t t t

Preparefood/beverages t
t ** t t t

Cooknlxtamal t *

Washnixtamal t
t t t t

Go to grlnding miii * ** ** t t

Grindungat home *t

Wrap tamalitos t
t t t

Preparefood to anlmals t t t

Herdinganlmals ** ~________

Wash dlshes t
t t t t t

Washdothes *t
** *t ** **

Sweep,cleanhouse ~‘~‘ t
** t *t t

Fetch wood tt t ** t

Fetchwater **
** **

Weaving t ** ** t

Tend business t

Plantcorn - t
t t

Carry andappiy
fertilizer

** ** *t - * t t

Cleanand“calzar” corn t ** t*

Preparefood for hired
help

Harvest t
**

* = Iesseffort
** = moreeffort
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TAIlLE No. 11 AMOIJNT OF WATER REQUIREDFOR ACTIVITIES PERFORMEDIIY WOMEN

(Women’s estimationsin group discusslons)

ACTIVITY
W1TLE WATER WITILOIJT WATER

Patuhip XoJbey~ Xcalzam Pachuchup Chuijox Choquf

Preparefood/beverage t
t t ** ** *t

Cook nixtamal tt
tt **

Wash nlxtamal **
** *** t*

Grinding at home t

Wrap tainalitos t
t t t

Preparefood for
animals

** it depends t~

Washdishes *t *t *t ** * **

Wash dothes *** t** ttt *** *** **t

Sweep,cleanhouse t t * * t t

=alittle
= regular amount
= a lot
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TAIllE No. 12 TIME SWNT (in minufes)ACCORDING TO DIF~RENTACTIVITY LEVEES

IN GUA~MALANRURAL WOMEN

WET SEASON-1993

ACT!VITY
W1’l’ELOUT WATER (n=11) WITEL WATER (n=12) DIFFE~ENCE

Mean SD Mean SD

BASAL 506.8 61.9 508.7 58.1 1.9 N.S.

SEDENTARY 247.4 192.9 500.3 1563 252.9 <.05

ACTIVE 589.5 191.3 349.4 153.8 240.1 <.05

MLSCELLANEOUS 100.9 34.4 81.5 20.3 19.4 <.05

TOTAL
OBSERVED

1384.6 212.6 1358.4

1 .1
203 26.2

1.
N.S.

DRY SEASON-1994

ACTLVLTY
WITHOUT WATER (n=11) WITH WATER (n=11) DIFFEREN

CE

pMean SD Mean SD •

BASAL 544.5 61.4 5473 983 2.8 NS

SEDENTARY 176.4 121.6 404.3 195.3 227.9 <.05

ACTIVE 676.0 136.6 466.6 188.4 209.4 <.05

MTSCELLANEOU
S

42.9 42.8 21.8 35.8 21.1 NS

TOTAL
OBSERVED

1397.0 42.8 1418.2 35.8 21.2 T
1 NS
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TAIlLE No.13 TOTAL ENERGYEXPENDJTURE(kcalld) BY HEART RATE MON1TORING

Without Water With Water Difference

Median Mean S.E. Median Mean S.E. Median Mean

Wet Season
1993

2794 2741 154.1 2158 2224 98.5 636 517

Dry Season
1994

2825 2837 65.8 2341 2480 85.8 484 357

Difference 31 113 .. 183 256 .. .. ..
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TAIlLE No.14 ENERGY EXPENDED AS MULTIPIES OF EMR BY TYPE
OF AcTIVIrY AMONG RTJRAL GE~ATEMALANWOMEN

WET gEASON-1993

ACTIVITY
W1IliOUT WATER WIïJi WATER

MEAN SD MEAN SD

SEDENTARY1 1.9 035 1.7 0.20 <.05

ACTIVE 4.0 0.74 33 036 <.05

MT1SCELLAÎ’~EOUS 1.8 0.41 1.7 0.20 NS

TOTAL OBSERVED 2.5 0.58 1.8 0.25 <.05

TOTAL/DAY 2.5 0.55 1.8 0.25 <.05

1 ~ i~.L.boticrM~d~r~~p1ng time

DRY SEASON-1994

ACTIV1TY
Wilil WATER WITHOUT WATER (n= 12) P

MEAN SD MEAN SD

SEDENTARY1 1.9 0.22 1.7 0.22 <0.05

ACTIVE 4.1 0.48 3.5 033 0.05

MISCELLANEOUS 13 0.94 1.0 0.88 NS

TOTAL OBSERVED 2.6 0.27 2.0 031 <0.05

TOTAL/DAY 2.6 0.27 2.0 031 <0.05

1 ~ ~ r~.edirb~.leepln

1time
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TABLE No. 15 BODY COMPOSITEONOF FIlE MOTBERS

DRY SEASON

VARIABLES WITHOUT WATER WITH WATER

Mean S.D. Mean S.D.

Total body water
(liters)

24.5 3.9 25.2 3.8

Leanbody mass
lkg)

33.5 5.3 34.5 5.2

Body fat
~kg)

10.4 4.7 13.8 7.6

Body fat
(%_body weight)

23.1 7.6 27.1 9.4

Weight ~kg) 43.8 7.9 483 11.4

Helght (cm) 142.4 5.8 145.7 6.1

Body mass Index
(kg/m2)

21.5 2.6 22.7 4.3

* All betweengroupscomparisonsareN.S.
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TAIlLE No. 16 N1JM~EROF TEMESACTIVITY WAS OBSERVEDBY TYPE OF COMMUN1TY AND S~UDYPERIOD
WET SEASON

ACTIV.
TYPE

MATERNAL ACT1VIT1ll~S WlhHOUT WATER(NPW) WITH WATER(WPW)

First ylsit Second,islt First visit Secondvisit

2 * Eatlng/drinklng 102 97 115 129

3 t Washlng dishes 103 97 92 107

4 t Carryingbaby 184 174 152 154

4 * Breastfeeding 138 105 102 114

4 * Interactingwith child 120 134 104 139

6 tPreparingthread/weaving 45 48 97 87

7 * Gohig to, being at,

coming back from meeting
(soclal, church,heakh)

135 146 163 185

DRY SE~ON

ACT1V.
TYPE

MATERNAL ACTIVITIES WIlHOUT WATER
(NoPW)

WITE WATER (WPW)

First visit Secondvisit First visit Secondvisit

2 Eatlng/drlnking 97 115 101 99

3 * Washingdishes 97 94 97 89

4 * Carryingbaby 167 152 106 113

4 t Breastfeedlngbaby 123 118 105 113

4 t Interactingwith child 126 152 130 136

6 * Preparing thread/weaving 0 8 141 131

7 t Going to, being at,

comingbackfrom meeting
(social, church,health)

148 176 218 207
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TAIlLE No. 17 NIJMBER OF TIMES PRODUCIiYIi ACTIVmES WEREOBSERVED

BY TYPE OP COMMUNITY AND STUDY PERIOD

(two observations/subject/perlod~

ACTWITY
1993 1994

W11H WATER W11HOIJTWATER W11H WATER WiikEOUT WATER

ist 2nd ist 2nd ist Znd ist 2nd

Takingcareof the shop 6 8 4 2 12 13 3 4

Productsfor sale 1 0 6 1 0 0 1 0

Preparingthreadlweavingfor
sale

97 87 45 48 141 131 0 8

Animals for mle 30 42 40 46 31 35 45 45

Other activity 11 6 9 23 15 12 21 18

Total 145 143 104 120 199 191 70 75

66



TAIlLE No. 18 REPORTEI)AND OBSERVEDDATA ON FREQUENCY AND TIME SPENT CARRYING WATER

DRY SEASON

(valuesaremaan±S.D.)

WITkIOUT WATER
COMMTUNITIES (NoPW)

EREQUENCYOFWATERCOLLECTION
(# times/day)

TIME SPENTON EACH TEIP
(minutes)

By continnous
record (PA3)

Reportedby the
mother (PA6)

By continuous
record (PA3)

Reportedby the
mother (PA6)

No. 3 PACHOC 3.6 ±1.7 5.7±1.9 9.1 ±4.4 12.1 ±2.7

No. 5 CHOQUL 1.2 ±0.6 23 ±1.1 - 34.4±12.5 47.5±29.3

No. 7 PACHICHUP 2.2 ±0.8 4.3 ±1.4 13.6±5.1 18.9 ±8.2

TOTAL 2.1 ±1.4 3.8 ±2.0 21.4±14.5 29.5±25.1
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Washfood

Wash nixtamal

Prepare Lood

Wash corn husks

Washclothes

Wash dishes

Mop floor

Water floor (sweep)

Waterplants

For animals

Wash hands

Wash hair/take bath

COMMUNITIES WITH
PIPED WATER

3.00 (7)

16.80 (7)

1.50 (11)

5.20 (3)

137.75 (12)

11.80 (28)

6.10 (3)

6.10 (3)

11.50 (1)

2.40 (1)

0.70 (5)

25.20 (1)

TAIlLE No. 19 MIEDJAN AMOUNT OFWATER Qitcrs) USED
IN DIFFERENTACTLVTTJES

WETSEASON

COMMUNITIES
WITHOUT PIPED

WATER

5.70 (2)

6.70 (2)

1.60 (5)

1.50 (3)

N/A

4.35 (20)

N/O

Nl 0

N/O

6.50 (1)

0.66*

N/O

* Handwashingwasnot observed.Figurescomesfrom a studyconductedIn anotherniral Guatemalancommunity

without piped water and Identicalhandwashingprocedure.

NA = Not appilcable

NO = Not observed

In parentheslsnumber of observations.
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TABLE 20 ~AN FREQUEI~CYOF ACTIVITIES BY LOCATION

LOCATION WETSEASON DRY SEASON

WPW NoPW WPW NoPW

In house 47.2 (48) 44.6 (48) 45.8 (47) 40.1 (48)

Patio 10.1 (48) 7.0 (46) 9.5 (45) 6.1 (43)

Street 3.6 (11) 4.4 (21) 1.8 (9) 3.4 (8)

Fields 4.5 (39) 5.2 (42) 4.4 (39) 6.2 (45)

Anotherplace 13.5(25) 19.2 (40) 19.6 (28) 19.6 (39)

Outside conununity 14.7 (9) 22.2 (5) 10.1 (7) 46.8 (6)
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TABLE 22. I.~E.ANFREQUENCYOF ACTIVITIES BY ~ODY POSITION

BODY POSITION WET SEASON DRY SEASON

WPW NoPW WPW N0PW

Lying down - 4.4 (7) 7.3 (10) 5.9 (9) 2.7 (3)

Sitting, kneeling 32.2 (48) 36.1 (48) 35.8 (47) 33.0 (48)

Stnnding 29.1 (48) 25.3 (48) 24.3 (47) 24.9 (48)

Walking 5.7 (47) 8.8 (48) 4.0 (46) 11.0 (48)

Walking rapidly 4.0 (1) 7.0 (2) 2.0 (1) 3.5 (2) -

Running 1.3 (3) 0 1.0 (1) 1.5 (2)
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TABLE No. 22 MORBIDITY FOUND IN C~ILDP.ENBY A 7 DAY RECALL SURVEY

MORBIDITY

WET SEASON

TOTAL

DRY SEASON
TOTAL

WITHOtJT WATER WITH WATER WITHOUT
WATER

WITH WATER

No. % No. No. % No. % No. No. 1

UPPER RESPIRATORY
INFECTIONS (tJP.I)

8 16.7 7 14.6 15 15.6 12 25.0 10 21.2 22 23.
1

INTESTINAL (GI) + URI 3 6.2 -- -- 3 3.1 2 4.2 4 8.5 6 6.3

DIARRHEA + DISENTERY 3 6.2 6 12.5 9 9.4 3 6.2 4 8.5 7 7.4

GI + FEVER 1 2.1 2 4.2 3 3.1 2 4.2 1 2.1 3 3.1

FEVER 2 4.2 2 4.2 4 4.2 -- -- 1 2.1 1 10

VOMITING -- -- 1 2.1 1 1.0 -- -- -- --

OTHERS -- -- 1 2.1 1 1.0 3 6.2 1 2.1 4 4.2

TOTAL ILL 17 35.4 19 39.6 36 37.5 22 45.8 21 44.7 43 45.
2

1-IEALTifY 31 64.6
.

29 60.4 60 62.5 26
~

54.2 26 55.3 52 54.
7

TOTAL 48 100 48 100 100 48 100 47 100 95 100
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TABLE No. 23 CAUSES OF CHILI) DIARP.HEA

PERCENTAGE OF MOTHERS WHO MENTIONED EACH CAUSE

CAUSE
WET SEASON DRY SEASON

WPW
n=47

N0PW
n=46

WPW
n=47

N0PW
n~48

Mother hands dirty 6.1 17.4 8.5 10.4

Child drinks dirty
water

18.t 39.1 29.8 47.9

Child eats dirty food 73.5 69.6 66.0 60.4

Child eats on dirty
platen

20.4 13.0 10.6 8.3

Child puts dirty
things inmouth

30.6 19.6 51.1 52.1

Child puts dirty
hands in mouth

38.8 17.4 40.4 41.7

Lack of hygiene -

child
55.1 56.5 38.3 43.8

Lack of hygiene -

house
28.6 21.8 19.2 22.9

Other causes (not
hygiene related)

46.9 32.6 36.2 27.1
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TABLENo. 24

PREVENTIVE MEAStTRES FOR CHILI) DIARRHEA
Percentageof mothern who mentioned each Ineasure

PEEVENTIVE
MEASURE

1993 1994

WPW
n=47

N0PW
n=46

WPW
n=47

N0PW
n=48

Mother’s handwashing 26.5 37.0 34.0 27.1

Child’s handwashing 81.6 80.4 74.5 72.9

Boil water 20.4 32.6 6.4 27.1

Wash dishes well 28.6 50.0 34.0 56.2

Wash foods well 63.3 50.0 59.6 54.2

Cook foods well 53.1 50.0 48.9 41.7

Cover food 18.4 15.2 21.3 22.9

Cover drinking water 4.1 10.9 0.0 14.6

Do not eat spoiled
food

14.3 17.4 21.3 14.6
~

Keep animals Out 8.2 8.7 2.1 0.0

Dispose of garbage 10.2 2.2 8.5 6.2

Other (not hygiene
related)

38.8 44.4 27.7 37.5
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(percentage of

TABLE NO. 25
USE OF HEALTH RESOURCES
inothers who xnentioned each resource)

PRESENT CHILI) ILLNESS

RESOtTRCE
1993 1994

n
WPW

=47
N0PW

n=46 n
WPW

=47 n
NOPW
~46

None 51.0 30.4 59.6 22.9

Pharmacy 28.6 34.8 17.0 16.7

Health Post 55.1 58.7 34.0 79.2

NGO 0.0 0.0 0.0 0.0

Private physician 14.3 4.4 4.3 2.1

Folk curer 10.2 13.0 6.4 4.2

Midwife 8.2 6.5 2.1 2.1

Hosp i tal

Other

LAST CHILI) ILLNESS EPISODE

RESOtJRCE
1993 1994

xi

WPW
= 47

N0PW
n = 46 n

WPW
= 47 xi

N0PW
~ 46

None 32.6 19.6 55.3 37.5

Pharrnacy 22.4 17.4 17.0 10.4

Health Post 34.7 47.8 36.2 56.2

NGO 2.0 0.0 0.0 0.0

Private phynician 10.2 10.9 6.4 4.2

Folk curer 7.4 8.4 8.5 2.1

Midwife 6.1 13.0 2.1 0.0

Hospital 2.0 0.0 8.5 2.1

Other 2.0 2.2 2.1 0.0
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TABLE No. 26
INSTANCES TO WASH ONE’S HANDS

(percentage of mothers who mentioned each instance)

INSTANCE
1993 1994

WPW
n=47

N0PW
n=46

WPW
n=47

NoPW
n=48

Before eating 75.5 71.7 87.2 91.7

Before cooking 89.8 95.6 97.9 93.8

Before breastfeeding 16.3 4.4 4.3 6.2

After defecation 55.1 26.1 66.0 25.0

After diapering child 42.9 19.6 29.8 31.2

Other instance 34.7 65.2 29.8 18.8
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TAIlLE No. 27 NUTRI11ONAL STATUS OF THE MOTIIERS

BODY MASS
INDEX

WET SEASON(n=96) DRY SEASON_(n=95)

WITHOUT
WATER

WITH
WATER

TOTAL WITHOUT
WATER

WITH
WATER

TOTAL

n n n % n n % n

Undernourished
(<18.5)

t 2.1 4 8.3 5 5.2 2 4.2 2 4.3 4 4.2

Underwelgbt
(18.5-19.9)

7 14.6 S 16.7 15 15.6 7 14.6 9 19.1 16 16.8

Normal
(20-25)

37 77.1 27 56.3 64 66.7 34
-

70.8 27 57.4 61 64.2

Excess
(>25)

3 6.3 9 18.8 12 12.5 5 10.4 9 19.1 14 14.7

NIJTR1TIONAL STATUSOF MOTILER.S IN IRE SUBSAMPLEFORENERGYEXPEND1TURE

i

BODYMASS
INDEX

~

~___________

WET SEASON(iu=23) DRY SEASON (n21)

WITHOUT
WATER

W1TH
WATER

TOTAL WITHOUT
WATER

WITH WATER TOTAL

No % No % No % No % No % No %

. Undernourished

(<18.5)
1 9.1 1 83 2 8.7 1 9.1 1 10.0 2 9.5

Underweight
(18.5-19.9)

3 273 2 16.7 5 21.7 3 273 0 0 3 14.3

Normal
(20-25)

7 63.6 6 50.0 13 56.5 5 45.5 7 70.0 12 57.1

Excess
(>25)

0 0 3 25.0 3 13.0 2 - 18.2 2 20.0 4 19.0
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TAIlLE No. 28 NUTR1TIONAL STATUS OF THE CHJLDREN

WET SEASON

Z-SCORE

~

WEIGHT/AGE WEIGHT/HEIGHT REIGHT/AGE

WITHOUT
WATER

WITH
WATER

W1’lROUT
WATER

WITH
WATER

W1THOUT
WATER

WITH WATER

No % No % No % No % No % No %

<-2 30 62.5 26 54.2 0 0 3 6.3 43 89.6 39 81.3

-2 to +2 18 37.5 21 43.8 44 91.7 42 87.5 5 10.4 9 18.8

• >+2 0 0 1 2.1 4 8.3 3 6.3 0 0 0 0

TOTAL 48 100 48 100 48 100 48 [ 100 48 1 100 48 100

DRY SEA.SON

.1

z-scoiu~
1

WEIGHT/AGE WEIGRT/HEIGff~ IiEIGffF/AGE

WITHOUT
WATER

WITH
WATER

WITHOUT
WATER

W1’lH
WATER

W1THOUT
WATER

WITH WATER

No % No % No % No % No % No %

<-2 29 60.4 30 63.8 2 4.2 2 4.3 45 95.7 39 83.0

-2 to +2 18 37.5 17 36.2 43 89.6 45 95.7, 2 4.3 8 17.1

48 100 ] 100 9 48 100 ~7 100 9 100 :7
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TABLE No. 29 AMOUNT OF F00» CONSUMED 1W FOOD GROUPS

MOTIIERS

FOOD C0NSUMED (g)
WITIL WATER WITHOTJT WATER AVERAGE

MEAN ±SD MEAN ±SD MEAN ±SD

MAIZE & OTHER DERIV. 776.0 316.5 824.9 377.9 800.7 347.9

SUGARS 67.6 33.9 64.4 35.6 66.0 34.6

OTHERCEREALS 45.4 - 33.7 45.1 48.6 45.3 41.7 -

BEANS 29.2 28.5 54.5 35.0 42.0 34.2

VEGETABLES 105.5 92.3 86.4 - 57.7 95.8 77.0

EGGS 16.5 14.6 12.8 15.8 14.6 15.2

MEATS 27.3 34.1 22.0 29.4 24.6 31.7

TUBERS 19.3 30.8 18.7 37.2 19.0 34.0

CHEESE & DAIRY DERIV. 17.7 533 5.3 29.9 11.4 43.3

FAT & 0115 5.8 143 2.7 3.0 4.2 10.4

FRUITS 18.9 653 11.2 27.5 15.0 50.0

CBILDREN

F00» CONSUMED (g)
Wilg WATER WITHOUT WATER AVERAGE

MEAN ±SD MEAN ±SD MEAN ±SD

MAIZE & OTHERDERIV. 166.7 122.1 163.5 111.3 165.1 116.2

SUGARS 31.9 21.1 29.0 21.4 30.4 21.2

OTHER CEREALS 27.5 23.9 21.0 18.9 24.2 21.6

BEANS 13.7 16.5 22.6 20.2 18.2 18.9

VEGETABLES 48.8 533 35.2 30.0 41.9 43.5

EGGS 11.0 13.1 9.8 13.5 10.4 13.2

MEATS 14.0 20.5 10.4 16.8 12.2 18.7

TUBERS 10.3 17.6 9.1 17.4 9.7 17.4

CHEESE& DALRY DERIV. 15.0 46.2 4.7 29.5 9.8 38.9

FATS & 0115 2.4 3.8 1.7 2.4 2.0 3.2

FRU1TS 123 31.4 11.1 28.6 11.7 29.9

78



TAIlLE No. 30 NUTRIENTS INTAKE OF CHILDREN

WET SEASON

NUTRIENT
WITH WATER WITHOUT WATER

13-23 mo. (n=15) > 24 mo. (u22) 13-23 mo. (n~14) > 24 mo. (n25)

Mean ±SD Mean±SD Mean ±SD Mean±SD

ENERGY(kcal) 660 270 - 952 360 493 162 923 321

PROTEIN (g) 18.6 10.0 24.9 10.0 12.5 4.1 26.0 10.1

FAT (g) 13.2 8.9 17.4 10.7 8.3 4.8 15.6 7.4

CR0 (g) 121.4 48.4 180.0 67.4 - 95.6 30.5 176.6 65.5 -

FIBER (g) 2.0 0.9 3.5 1.3 1.9 0.6 4.0 1.9

CA.LCIUM (mg) 351.7 3 15.9 299.1 105.0 175.7 60.5 344.9 129.1

PHOSPHORUS(mg) 435.2 290.4 5223 211.1 270.9 — 70.7 550.8 198.2

LRON (ing) 6.0 3.8 9.1 3.2 4.7 1.2 9.2 3.2

TIAMIN (mg) 0.6 0.6 0.7 0.3 0.3 0.09 0.7 0.3

RIBOFLAVIN (ing) 0.5 0.5 0.4 0.1 0.2 0.07 0.4 0.2

NIACIN (mg) 3.4 2.1 4.9 2.5 2.3 0.9 4.8 1.9

VLTAMIN C (ing) 20.2 14.8 22.6 16.7 133 8.3 28.5 28.0

RETI?L (ug) 212.4 313.1 160.7 133.8 71.9 55.6 197.0 274.8
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TAIlLE No. 30 CONTO..

DRY SEASON

NUTRIENT
WITH WATER WITHOUT WATER

13-23 mo. (nr8) > 24 mo. (n=35) 13-23mo. (n=~10) > 24 mo. (n=34)

Mean±SD Mean±SD Mean±SD Mean±SI)

ENERGY(kcal) 611 290 884 268 725 289.1 837 272

PROTEIN(g) 17.9 7.9 24.2 7.9 20.2 9.9 23.5 7.9

FAT (g) 14.4 11.6 14.3 8.6 13.2 5.6 113 6.9

CR0 (g) 106.3 45.7 170.4 50.8 1.36.8 57.2 166.2 51.5

FIBER (g) 2.2 1.3 3.6 1.4 3.5 1.7 3.5 1.3

CALCIUM (ing) 200.8 -__92.2 323.3 133.2 285.8 140.9 306.5 108.7

PHOSPHORUS(mg) 326.1 132.6 501.9 179.9 444.0 219.1 479.1 148.6

LRON (ing) 5.8 2.9 8.8 3.4 7.6 3.4 8.5 3.0

TIAMIN (mg) 0.4 0.2 0.7 0.3 0.6 0.5 0.6 0.2

RIIIOFLAVIN (ing) 0.3 0.1 0.3 0.2 0.3 0.2 03 0.1

NIACIN (rug) 3.1 1.7 4.6 1.9 3.8 2.0 4.1 1.4

VITAMIN C (ing) 27.8 32.5 22.3 24.0 17.7 - 19.9 17.7 18.4

RETINOL (ug) 180.5 135.2 143.5 213.7 -__124.0__- 213.6 101.7 1183
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TAIlLE No. 31 NUTEJIENT LNTAKE OFTHE MOTIJERS

WET SEASON

NTJTRIENT
WITH WATER WITHOUT WATER TOTAL

Mean ±SD Meau±SD Mean±SD

ENERGY (kca» 2574 475 2503 548 2538 512

PROTEIN (g) 64.9 14.1 63.9 16.9 64.4 15.5

FAT (g) 37.0 10.5 343 10.7 35.6 10.6

CR0 (g) 513.6 100.4 503.2 115.7 508.3 107.9

FIBER (ej 9.9 2.4 10.5 - 3.1 10.2 2.8

CÂLCITJM (rug) 1060.0 294.9 1035.5 267.0 1047.6 279.9

PHOSPHOROUS(mg) 1455.1 294.8 1450.2 346.0 1452.6 319.9

IRON (rug) 26.1 6.6 25.4 6.8 25.7 6.7

TIAMIN (rug) 1.9 0.4 1.9 0.5 1.9 0.5

RIIIOFLAVIN (mg) 0.9 0.2 0.9 0.2 0.9 0.2

NIACIN (ing) 12.5 2.7 11.8 3.1 12.2 2.9

VITAMIN C (rug) 45.0 28.1 52.2 42.9 48.6 36.3

RETINOL (ug) 359.0 253.3 300.7 271.2 329.6 262.7
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TAIlLE No. 31 CONTO..
DRY SEASON

NTJTRIENT
WITH WATER WITHOUT WATER TOTAL

Mean±SD Mean ±SD Mean±S»

ENERCY (kcal) 2362 538 2799 591 2583 604

PROTEIN(g) 59.9 13.8 73.1 17.5 66.6 17.1

FAT (g) - 34.8 18.7 35.4 12.0 35.1 15.6

CR0 (g) 468.9 113.5 566.6 120.1 5183 126.2

FIBER (g) 9.5 2.5 11.8 2.8 10.7 2.9

CALCJUM (ing) 931.5 239.0 1176.7 289.0 1055.4 291.4

PHOSPHOROUS(mg) 1322.4 319.4 1640.6 369.8 1483.2 379.3

WON (rug) 23.3 5.7 28.1 7.2 25.7 6.9

TIAMIN (mg) 1.8 0.4 2.1 0.5 1.9 0.5

RIBOFLAVIN (rug) 0.8 0.2 0.9 0.2 0.8 0.2

NIACIN (mg) 11.1 2.7 13.2 3.0 12.1 3.1

VITAMJN C (mg) 43.6 47.4 33.9 30.2 38.7 39.8

RETINOL (ug) 238.6 205.5 184.3 147.2 211.2 179.5
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TAIlLE No. 32 ADEQUACY OF THE CHIILDREN INTAKE OF NUTRIIENTS

WETSEASON

(% CASESIN EACH CATEGORY)

FOOD GROUP DEFICIENT <75% MARGINAL 75-90% ADEQUATE >90%

13-23 mo. > 24
mo.

13-23 mo. > 24
mo.

13-23 mo. > 24
mo.

WITH WATER -

ENERGY 73.3 63.6 6.7 9.1 20.0 27.3

PROTEIN 46.7 18.2 0.0 4.5 53.3 773

CALCIUM 60.0 54.5 0.0 27.3 40.0 18.2

WON 66.7 13.6 0.0 18.2 33.3 68.1

RETINOL 80.0 86.4 0.0 4.5 20.0 9.1

WITHOUT WATER - .
-. .

ENERGY 92.9 72.0 7.1 8.0 0.0 20.0

PROTEIN 57.2 16.0 21.4 20.0 21.4 64.0

CALCIUM 92.9 64.0 7.1 12.0 0.0 24.0

WON 78.6 16.0 21.4 36.0 0.0 48.0

RETINOL 100.0 88.0 0.0 - 0.0 0.0 12.0
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TAIlLE No. 32 CONTO..

DRY SEASON

(% CASES IN EACH CATEGOR’Y)

FOOD GROUP DEFICIENT <75%

13-23 mo. > 24
mo.

MARGINAL

13-23 ino.

75-90%

> 24
mo.

ADEQUAT

13-23 mo.

E >90%

> 24

mo.

WITH WATI~R

ENERGY 75 80.0 25 8.6 0 11.4

PROTEIN 37.5 5.7 0.0 22.9 62.5 71.4

CALCJ.TJM 87.5 62.9 12.5 20.0 0.0 17.1

WON 75.0 11.4 0.0 37.1 25.0 51.4

RETINOL 75.0 91.4 25.0 0.0 0.0 8.6

WFm WATER -

ENERGY 60 823 10.0 14.7 30.0 2.9

PROTEIN 30.0 14.7 0.0 11.8 70.0 73.5

CALCIUM 50.0 61.8 10.0 20.6 40.0 17.6

WON 40.0 23.5 0.0 11.8 60.0 64.7

RETINOL 90.0 91.2 0.0 2.9 10.0 5.9
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TAIlLE No. 33 ADEQUACY OF THE MOTEEER INTAKE OF NUTRIENTS

WET SEASON

(% OF CASES IN EACH CATEGORY)

F00» GROUPS DEFICLENT < ~ MARGLNAL 75-90% ADEQUATE >90%

WITFI WATER

ENERGY 4.2 12.8 83.0

PROTEIN 10.7 21.2 68.1

CALCIUM 14.9 29.8 55.3

IRON 17.0 17.0 66.0

RETINOL 72.4 10.6 17.0

WITHOUT WATER -

ENERGY 12.5 12.5 75.0

PROTEIN 22.9 14.6 62.5

CALC1TJ1~i 25.0 25.0 50.0

IRON 20.8 10.4 68.8

RETINOL 79.2 12.5 8.3
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TAIlLE No. 33 CONTO..
DRY SEASON

(% CASES IN EACH CATEGORY)

FOOD GROUPS DEFICIENT < 75% MARGINAL 75-90% ADEQUATE >90%

WITE1 WATER

ENERGY 10.ô 17.0 72.3

PROTEIN 19.1 12.8 ôS.

CALCEI~M 25.5 29.8 44.7

IIRON 19.1 10.6 70.2

RE]1NOL 83.0 6.4 10.6

wrniour WATER

ENERGY 8.3 4.2 87.5

PROTEEN 10.4 14.0 75.0

CALCEUM 8.3 20.8 70.8

WON 25.0 2.1 72.9

RETINOL 95.8 4.2 0.0
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TABLE ff34 FREQUENCYOF OCCURRENCEOF SELECTED HIGH EFFORTDEMANDING ACTLVITIES

ACTIVITY
CODE

WET SEASON DRY SEASON

NoPW WPW Ratio
NoPW/WPW

NoPW WPW Ratio
NoPW/WPW

111 216 71 3.0 220 34 6.5 -

115 25 48 0.5 30 33 0.9

301 11 5 2.2 55 2 27.5

302 248 162 1.5 171 151 1.1

309 114 1 114.0 142 1 142.0

312 53 36 1.5 - 96 16 6.0

313-4 88 61 1.4 59 18 3.3

316 60 10 6.0 91 13 7.0

TOTAL [ 824 395 ::; 8:7 268 3.2 1
ACFLVITY CODES:
111: griuding corn at home
115: walking, being or coming back from thegrindingmiii
301: walklng to or coming back from the field (to bring food or drink)
302: washing clot.hes
309: carrylngwater
312:cutting wood
313-314:agrlc-ultural activltles (not for sale)
316: carrylng wood or a heavyobject
602-603:agrlc.ultural actlvlties (for sale)
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L-3

P?~OYECTO:Impacto de Proyectcsde Agua er~Co~unidadesRurales 1. ~ONSUHODE ALfl~TOS

No. de Municipio: No. de Cccunidad: Fecha: 1 / }~o. de familia: Ko. de sujeto:
________ -?;- -T- -r -i-- ~T5-~ Tï- •r5— W T5~~~ ~ ,~:

1T Cantdad:
Vo~umen.1

DeServida c
so

1. Nombre delas
preparaciones

2. Alimentosus~dos 5, Con~imode ~afamli~

6. C~nt~dad:Peso~unIdades, ~ •8. Cor~v~i6na 9. Gramos~r,.~
voIum~n.mechda, precio .2 ~ramo~.i~s (oficini)

No consu• Consu. Z (oficina) — — — — —

Preparado mido mido

3. C6d~
(oficina)

— — — —~

4. Nombre~ti~
color, ~

— . ~
--— T~
--—

— ~r
--~ — —-~--

~.

----

--—

--—

- . —

—

—
—

--~-

--— —





jj~YECTO: i~ACioDE PROYECTGS DE ÂGU
1\ E~CO~IUNLDÂDESR~JI1ALES.

~‘CARACT~RtS~ICASDE LAS ~‘ERSO~ASQUC VIVEN EN LA CASA Y COHEN JUNTAS.

1—3 :— ‘..•
~O. DE )~UNIC1?IO ~O. DE CO}flJNIDAD FEC1LA: . / / NO. DE FAIULIA

t- -~

1 CIJAUTAS PERSONAS V(VEU EN ESTA CASA Y COh&~UD~LA MJSMA COMWA? _:.___:.

2. Nombrede~
persona’ qt~e~‘efl en

C1~!

&.1

o 5. Sexoy c~iado
re!aci~ncon e!/li 4. Edad fiziol6gjco

C~d~ A~o~ Me~u C~d.
121—22 23—24 25—26 27

~O. DE SUJETO

(~.Esco?addad

C~d.
___________ 23

.7 Ocupacôn

NO. DE VIS1TA: 1

Q~. co~J_..

la Dieta -
1 C&d~o
~9—3O

De. Al. Ceni 31 A



PROYECTO DE IMPACTO SOCIAL DE AGUA
OBSERVACION INSTA~rA~EA

FORMIJLARIO PA-2
(1-3)

MIJN 1 CI PlO
(4)

COMIJNI DAD
(5)

FECHA / /
(6-11)

FAM1 LIA
(12-13)

0ESERVADOPA
(14)

NO. DE OBSERVACI6N:
(15-16)

NONBRE DE LA MADRE

AL NOMAS IJLEGAR Af ?~NTESDE SALIR DE LA CASA OBSERVE: O.NO 1.SI 2.NO SE OBSERVO

3.NO HAY
MADRE

Tiene la madre mangs sucias (17)

MI~O INDICE
Tiene ei ni~o las manos sucias
Tiene ei nifio pai~a1 sucio con.heces

~GUA
Hay en ei Datio recipientes con agl.la, destatDados (20)
Hay adentro de la casa recipientes con agua, destaDados(21)

~RAS TOS
Hay algün trasto en ei suelo
Hay alguna tDacha en ei suelo
Hay algiin luauete en ei suelo

‘Ai~ALES
Hay a1g~n !tpafialu sucio en ei suelo
Hay a1gunttpaï~a1lsucio en la oila o lavadero

~XCRETAS

Hay heces en ei suelo de casa o patio de la casa (27)

3ASURA
Hay basura en ei suelo de]. oat±o de la casa
Hay basura en ei suelo adentro de la casa

NIMALES
Hay animales sueltos en ei patio de la casa
Hay animales sueltos adentro de la casa

iETRINA
La letrina est~. sin paredes
La letrina est~ sin techo
La letrina est~ sin puerta
La puerta de la letrina est~ abierta
La taza de la letrina est~ destapada
La letrina esta sucia
La letrina est~ sin uso
La letrina tiene fuerte mal olor

HORRO
El chorro gotea
El chorro est~sin agua
El agua sucia est~. acumulada

(18)
(19)

(22)
(23)
(24)

(25)
(26)

(28)
(29)

(30)
(31)

(32)
(33)
(34)
(35)
(36)
(37)
(38)
(39)

(40)
(41)
(42)

~PA2. FOR



2. PESODE ALIMENTOS
ENCUESTA DIETETICA

Pmyccu~.

IZ~tPACTODE }~ROYEGTOS‘DE AGUA I~ COMUNIDADESRURALES

Nombrc dc la familia:_____________________________

No. de Familia:

C6digo Nocnbrcdc A]imento iJnidadd~
mcdida

Unidadcs
csa~s
(No.)

?csototal
(gramos)
..____._

PcsoProrne~o
(gramos)

—



PROYECTO: IMPACTO DE PROYECTOS DE AGI.JA EN COMtJNI]JADES RtJRALES
OBSERVACION DE LAVA]DO DE MANOS -- -

PA—8 No. de Municipio:
1-3 4
No. de Familia

12 13

No. de Comunidad:, Fecha / 7
5 6 7 8 9 1011

comer
cocinar
dar de mamar

de usar la letrina
de cambiar pafial
de tocar:

No de observaci6n
14 15

PRACTICA DE LA.VADO DE MANOS: 0 = NO
Usa agua que cae
Uea jabôn
Se seca con toalla/ trapo limpio
Se seca al a±re

LAVADO DE MAN(DS 2

EL ]:~AVAnO DE MANOS OCURRIO:
1.- Antes de comer
2.- Antes de cocinar
3.- Antes de dar de mamar
4.- Después de usar la letrina
5.- Después de cambiar pafial
6.- Después de tocar: ___________

7.- Otra:

1=SI 9=NOAPLICA

PRACTICA DE L~VADO DE MANOS: 0 = NO
Usa agua que cae
U8a jab6n
Se seca con toalla/ trapo limpio

3. = SI 9 = NO APLICA

Observadora

IJAVADO DE MANOS 1

Nombre de la m~dre:

PARA. CADA OBSERVACIONDE LAVADO DE MANOS DE LA MADRE, LLENAR LO SIGtJIENTE:

EL LAVADO DE MANOS OCURRIO:
1.- Antes de
2.- Antes de
3.- Antes de
4.- Después
5.- Después
6.- Despu~s
7.- Otra:

Codigo

Se seca al aire



LAVADO DE MANOS 3

EL LA.VADO DE MANOS OCURRIO:

1.- Antes de comer
2.- Antes de cocinar
3.- Antes de dar de mamar
4.- Despue’s de usar la letrina
5.- Despues de cambiar pafial
6.- Otra:___________________

PRACTICA DE LAVADO DE MANOS: 0 = NO 1 = SI 9 NO APLICA
U~aagua que cae
Usa jab6n
Se seca con toalla/ trapo lirnpio
Se seca al aire

LIAVADO DE MANOS 4

EL LAVADO DE MANOS OCtJRRIO:
1.- Antes de comer
2.- AnLes de cocinar
3.- Antes de dar de
4.- Después de usar la letrina
5.- Después de carubiar pafial
6.- Otra:

PRACTICA DE LAVADO DE MANOS: 0 = NO 1 = SI 9 NO APLICA
tJsa agua que cae
Usa jabôn
Se seca con toalla/ trapo limpio
Se seca al aire

LAVADO DE MANOS 5

EL LAVADO DE MANOS OCURRIO:
1.- Antes de comer
2.- Antes de cocinar
3..- Antes de dar de mamar
4.— Después de usar la letrina
5.- Después de cambiar pafial
6.- Otra:____________________

PRACTICA DE LAVADO DE MANOS: 0 NO
Usa agua que cae
Usa jabôn
Se seca con toalla/ trapo limpio
Se seca al aire

1=SI 9~NOAPLICA



LAVADO DE MANOS 6 Codigo

EL L1AVADO DE MANOS OCURRIO:
1.- Antes cle conier
2.- Antes de cocinar
3. - Antes de dar de mamar

- 4.— Después de usar la letrina
5.- Después de cambiar pafla].
6.- Otra:____________________________________

PRACTICA DE LAVADO DE MANOS: 0 NO 1 BI 9 NO APLICA
Usa agua que cae
Usa jab6n - ______

Se seca con toalla/ trapo limpio - _______

Se seca al aire -

No. DE VECES QUE LA MADRESE MOJA LAS MANOSPARA LAVARSELAS Codigo

:1-. _______

2.
3. ________

4. _______

5. ________

6. ________

7. ________

8. ________

9. ________

10. ________

Durante la visita hubo agua en ei chorro todo ei tiempo ? ________

O~NO 1=SI 9=NOAplica

(No) Cu~nto tiernpo falto agua ? _/ —

HORAS/ MINUTOS



~OYECTO: IMPACTO DE PROYECTOS DE AGUA EN COMUNIDAIJES RURALES
~SERVACION DE LAS CONDICIONES DE LA VIVIENDA

~A-7 No. de Municipio: No. de Comunidad: , Fecha /
4 5 6 7 8 9 TÖHÏT

o. de Familja Observadora — No. de observaci6n: ____

1213 14 15

OBSERVACION DIRECTA Codigo

1.- Cuantos cuartos hay en la casa ? 16 ______

2.- Tiene luz eléctrica en la casa ? 0 ~ NO 1 ~ SI 17 ______

3.- Tienen cocina separada ? 0 NO 1 = SI 18 ______

4.- Cilal es la forma de cocinar ? 19 ______

1.- En ei suelo
2.- En fogôn alto
3.- En poyo, estufa chefina/lorena
4.- En Plancha
5.- En estufa de gas
6.- Otra: ______________________________

5.- El techo est~. hecho de ? 20
1.- Paja o pairna
2.- Teja
3.- Lamina
4.- Madera
5.- Terraza
6.— Otro:_____________________________

-. - El piso es de? 21
1.— Tierra
2.- Cemento
3.- Madera
4. - Ladrillo/barro
5.- Mosaico
6.- Otro:_____________________________

- La pared est~ hecha de? 22
1.- Cafia
2.- Bajareque
3.- Adobe
4..- Madera
5.- Block/ladrillo
6.- Otro:________________________________

- ENSERES: 0 NO tiene

1. Bicicleta/ 2. Moto/ 3. Carro/ 4. Dos o m~s 23 ______

1. Coches/ 2.Mula/ 3.Caballo/4.Toro o vaca/5. Dos o mâs 24 ______

1. Cabra/ 2. Oveja/ 3. Ambos 25 _____

O~NO 1=SI
Gallirias_______ (26) Television_______ (27) Radio________(28)

Grabadora (29) Mesa____ (30)Cama (31) Ropero (32)



PROYECTO: IMPACTO DE PROYECTOS IJE AGUA EN COMUNIDADES RIJRALES
ENTREVISTAS A MADRES

PA-G No. de Municipio: ___ No. de Comunidad: , Fecha / /
1-3 4 5 6 7 8 9 T5T~
No. de Familia — Observadora Entrevistada: _________________________

1213 14

A. DATOS DE LA FAMILIA (CONTINTJACION DEL CENSO) Codigo

1.- De qué religiôn es usted ?
o = Ninguna
1 Catôlica
2 = Evangélica
3 Otra:__________________________

2.- Qué jdioma hablan m~sen casa ? -

1 Quiché
2 = Espafiol

3.- Qué otro iclioma hablan ?
1 Quiché
2 Espafiol
3 Ambos

13. - CONOCIMIENTOSY PRACTICAS EN SALUD

1.- Porqué cree usted que le dan asientos a los flIfios ?
0 = No menciona 1 = Si rnenciona

* Madre tiene manos sucias _______

* Nifio toma agua sucia _______

* Nifio come alimentos sucios/pasados/mal cocidos/sin lavar _______

* Niiio come en trastos sucios _______

* Nin6 se mete a la boca cosas sucias _______

~ Nifio ee mete a la boca las manos sucias _______

* Falta de higiene/ aseo en ei nifio _______

* Falta de h±giene/ aseo en ei hogar _______

* Otra: ______

*Nosabe _____

2.- Hay alguna forma para evitar que a sus nif~os les de asiento
muy seguido ? 0 = No 1 = Si



3.-(SI) Cuales 7 Qué puede hacer en su casa ?, Si tuviera dinero
que podria hacer ?

0 = NO menciona 1 = SI menciona

* Lavarse bien las inanos / madre --

* Lavar las manos del nif~o
* Hervir ei agua para tomar
* Lavar bien los trastos
* Lavar bien los alimentos
* Cocer bien los alimentos
* Tapar la comida
* Tapar ei agua para tomar
* No comer alimentos descompuestos
* Mantener los animales encerrados/afuera
* Disponer de la basura adecuadamente -

* Otra: _____

5.- Conoce esto (mostrar sobre de rehidrataciôn oral)
O~NO 1=SI

6.- (SI) para qué sirve:_____________________________________
0 Incorrecta 1 =-Parcialmente correcta 2 = correcta

7.-Alguna vez los ha usado ?
O~NO 1~SI

8.- (SI) La ültima vez que su nifio (indice) tuvo diarrea 10 usô?
O~NO 1~SI

9. -Cuando un nifio tiene asientos es mejor seguir dandole de
rnamar o quitarle ei pecho ?

o Quitarselo 1 = Seguir dando

.0. -Cuando un ni~o tiene asientos es mejor seguir dandole de
comer o quitarle la comida 7

o Quitar 1 Seguir dando

.1. - Qu~hace con la basura ? O~NO menciona 1= SI menciona
* La tira * La quema * La entierra

4.- Cuando tiene unamadre que lavarse las rnanos ?
o NO menciona 1 = SI menciona

* Antes de comer
* Antes de cocinar
* Antes de dar de mamar
* Después de usar la letrina -

* Despu~sde cambiar pafiales
* Otra: ___________________________________
* No sabe
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12.- Cuando uno de su~ nifios esta con asientos a donde lo lieva
usted ? A donde mâs ? 0 = NO menciona 1 = SI

* Ninguno/ solo en la casa - - -

* Farmacia
* Puesto/Centro de Salud
* Clinica de ONG
* Méclico privado
* Personas que saben curar/ curandero
* Comadrona/promotor
* Hospital
* Otro:
* No sabe/ no recuerda

13.-La lULima vez que estuvo un nhfi.o suyo enfermo, con quien lo
ilevo ? Adonde m~.s? 0 = NO menciona 1 = SI

- menciona
* Ninguno/ ~o1o en la casa
* Farmacia
* Puesto/Centro de Salud
* Clinica de ONG
* Médico privado
* Personas que saben curar/ curandero
* Comadrona/promotor
* Hospital
* Otro:
* No sabe/ no recuerda

14.- Conoce a algun promotor de salud de la comunidad ?

OrNO 1~SI

15.- (SI) Alguna vez lo ha visitado ? 0 = NO

16.- (SI) En las ci1~imas cuatro semanas (un mes) 1~v±sitô ?

O~NO 1~SI

C. - CÂRACTERISTICAS DE AGUA
1.- De cl6nde obtiene su agua para tomar y cocinar ?

Codificar hasta tres Luentes empezando por la m~susada)
1.- Rio/lago
2.- Pozo comunal
3.- Agua de iluvia
4.- Manantial
5.— Chorro publico o liena cantaros
6.- Pozo de casa
7.- Chorro domiciliar

2.- Cuanto tarda (ida y vuelta) para recoger agua cada vez ?
EN HORASY MINUTOS 999 NO acarrea agua

3.- Cuantos viajes hace al dia para recoger agua ?
O No hace viaje diariamente 9 = NO acarrea agua

menc iona

:1_ SI



Appendix2. GENERAL DESCRIPTIONOF THE PONJLATION STUDIEJ)

AGE DJSTRIBUTIONOF THE POPULATIONJN THE FAMILY - WETSEASON 1993

AGE
GROUPS

(years)

WITH WATER WITROUT
WATER

TOTAL

0 % n % ii %

0-5 88 26.1 90 25.4 178 25.8

6-9 63 18.7 66 18.6 129 18.7

10-14 43 12.8 40 11.3 83 12.0

15-19 31 9.2 32 9.0 63 9.1

20-29 43 12.7 53 15~O 96 13.9

30-39 38 113 34 9.6 72 10.4

40-49 19 5.6 17 4.8 36~ 5.2

50-59 S 1.5 9 2.5 14 2.0

>60 7 2.1 13 3.7 20

—

2.9

TOTAL 337 48.8 354 51.2 691 100.0
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NUMBER OF PERSONS PER FAMILY - WETSFASON1993

NUMBER
OF

PERSONS

WJTH WATER WITHOIJT WATER TOTAL

« % n ii %

1-5 13 27.8 11 22.9 24 25.3

6-8 19 40.4 20 41.7 39 41.0

>9 15 31.9 17 35.4 32 33.7

TOTAL 47 49.5 48 50.5 95 100.0

GENDER DLSTRLBUTION OF THE STUDY POPULATLON - WET SEÂSON1993

AGE
GROTJPS

MALE FEMALE - TOTAL

II % n % Ii %~

0—S 87 25.6 91 25.9 178 25.8

6-9 64 18.8 65 18.5 129 18.7

10-14 40 11.8 43 12.2 83 12.0

15-19 29 8.5 34 9.7 63 9.1

20-29 47 13.8 49 14.0 96 13.9

30-39 34 10.0 - 38 10.8 72 10.4

40-49 21 6.2 15 43 36 5.2

50-59 7 2.0 7 2.0 14 2.0

>60 11 3.2 9 2.6 20 2.9

TOTAL 340 49.2 351 50.8 691 100.0
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SCHOOLJNG OF THE REAl) OF THE FAMILY - WET SEASON 1993

SCHOQLING WIT!! WATER - WITHOTJT
WATER

TOTAL

II % n % II %

ILLITERAT.E 5 10.6 15 31.2 20 21.0

1-3 PRIMARY 23 48.9 17 35.4 40 42.1

4-6 PRIMARY 17 36.2 15 31.2 32 33.7

SECON1~ARY 2 4.3 1 2.1 3 3.2

TOTAL 47 49.5 48 50.5 95 100.0

AGE DISTRIBUTION OF THE HEAD OF THE FAMftY - WET SEASON 1993

AGE (years) W[EH WATER WITHOUT WATER TOTAL

n % n % n %

15-24 11 23.4 13 27.1 24 25.3

25-30 9 19.2 11 22.9 20 21.0

31-35 10 21.3 8 16.7 18 18.9

>36 - 17 36.2 16 33.3 33 34.7

TOTAL 47 49.5 48 50.5 95 100.0
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OCCUPATION OF THE HEAD OF THE FAMWY*

OCCIJPATION WITH WAT[R WITHOUT WATER TOTAL

n % n. % n %

HOUSEWIFE 2 4.3 1 2.1 3 3.2

LABORER/FAMILY lAND 3 6.4 7 14.6 10 10.5

AGRICULTURE DAY-LABORER 3 6.4 14 29.2 17 17.9

NON-AGRICULTURE DAY
L&BORER

0 0.0 1 2.1 1 1.0

ARTISAN 23 48.9 1 - 2.1 24 25.3

AMBUL&NT MERCHANT 0 0.0 3 6.2 3 3.2

ESTABUSHED MERCHANT 10 21.3 6 12.5 16 16.8

SPECIALIZED WORKER 5 10.6 15 31.2 20 21.0

EMPLOYEL 1 2.1 0 0.0 1 1.0

TOTAL 47 49.5 48 50.5 95 100.0

Activity generafing the highest income or requiringmore time.
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DISTRIBUTtON OF THE FAMWY POPUIÂTION ACCORDING TO SCHOOIJNG
WET SEASON 1993

SCHOOLING WITH WATER WITI-IOUT WATER TOTA[

n % n % n %

ILLITERATE 53 25.5 88 38.1 141 32.1

1-3 PRIMARY 84 40.4 95 41.1 179 40.8

4-6 PRIMARY 57 27.4 46 19.9 103 235

SECONDARY 14 6.7 2 - 0.9 16 3.6

TOTAl 208 47.4 231 52.6 439 100.0
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Armendix & CHANÇES OF FAMILIES,\ND COMMUNITIES

CHANGES IN THE FAMILIES AND COMMIJNITIES -

COMMUNITY__[ TYPE WET SEASON DRY SFASON4 -

1. Pamalin NoPW No changes - Changed by Community No. 7

2. Xeatzam WPW Sub~ed#15

Subjed#16

Subject #17

Subject #18

3. Cliuijox NoPW No changes No changes

4. Xolveya WPW Subject #1O

Subject #16

Family #4, Child #3

Subject#17

Subject #18

Family #4, child #7
(child_#03_died)

5. Choqu~ NoPW Subject#7

Subject#11

Subject#17

Subject#18

6. Patulup WPW Subject #13 Did not partkipate,no replacement

7. Pachichup NoPW — Replacementfor the first community
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Appendi~4. DIETARY INTAKIE RECOMMENDATIONS

DIETARY INTAKE RIECOMMENDA1IONS FOR CFNTRAL AMER~CAANÖ PANAMA.

BOYS AND ÇIRL5 IESS THAN FIVE VEARS 0W

Age
(mo)

[nergy (JcaI) Prot. Ca Fe Bi B2 Niac. Vit C Vii A

1-2 m 550 10.6 500 10 0.2 0.3 3.6 - 20 3S0

3-5 m 650 16.9 500 10 0.3 0.4 4.3 20 350

6-8 m 800 18.3 500 10 0.3 0.4 5.3 20 350

9-11 m 950 18.6 500 10 0.4 05 6.3 20 350

12-23m 1100 17.3 400 8 0.4 0.6 7.3 30 400

24-35 m 1300 203 400 8 0.5 0.7 8.6 30 400

36-59m 1500 23.7 600 10 0.6 0.8 9.9 35 400
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Conid..

DIETARY INTAKE RECOMMENDATIONS FOR C[NTRAL AMERICA AND

SCHOOL~EAND ~UtJ1JS~ï

PANAMA.

Age (y) Sex Energy 1 Prof (~)
(kcal) 1 Ca (mg) Fe (mg) Bi (mg) B2

(mg)
Niac
(mg)

Vit C
(mg)

Vit Aj~(mcg)

5-6 Male
Fem

1750
1600

26.8
26.8

600
600

10
10

0.7
0.6

1.0
0.9

11.6
10.6

35
35

400
400 -

7-9 Mate
Fem

2000
1700

35.3
35.3

800
800

12
12

0.8
0.7

1.1
0.9

13.2
11.2

40
40

400
400

10-11 Male
Fem

2200
1900

45.1
45.1

1200
1200

14
15

0.9
0.3

1.2
1.0

14.5
12.5

45
45

500
500

12-13 Male
Fem

2350
2000

54.9
53.4

1200
1200

18
20

0.9
0.8

1.3
1.1

15.5
13.2

50
50

600
500

14-15 Male
Fem

2650
2100

62.1
54.1

1200
1200

18
20

1.1
0.8

1.5
1.2

17.5
13.9

50
50

600
500

16-17 Male
Fem

3000
2150

70.6
52.3

1200
1200

11
24

1.2
0.9

1.7
1.2

19.8
14.2

60
60

600
500

18-25
~

26-64
~

+ 64

Male
Fem

3100
2100

66.7
52.0

1200
1200

11
24

1.2
0.8

1.7
1.2

20.5
13.9

60
60

600
500

Male
Fem

3100
2100

66.7
52.0

800
800

11
24

1.2
0.8

1.7
1.2

20.5
13.9

60
60

600
500

Mate
Fem

(26.49)

2200
1850

66.7
52.0

800
800

11
9

(24)

0.9
0.7

1.2
1.0

14.5
12.2

60
60

600
500

PREGNANCYAND LACLATJON NIJ~RÎI]ONALALEOWANCES -______

16-17 Pregn.
Lact.

2435
2750

60.3
75.3

1200
1200

60
13

1.0
1.1

1.3
1.5

16.1
18.2

70
85

600
~5O

18-49 Pregn.
bct.

2385
2700

60.0
75.0

1200
1200

60
13

1.0
1.1

1.3
15

15.7
17.8

70
85

600
850
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AppendiX 5: DD~TARYINFORMATION

DISTR~BUTJONOF THE SOtJRCES OF IENERGYAND NL INTAKIiN CHILDREN

WEI SEASON

NUTRIENT
WITH WATER WITHOUT WATER

13-23 mo. > 24 ma. 13-23 ma. > 24 mo.

Mean ±SD Mean ±SD Mean ±SD Mean ±SD

ANIMAL PROTEIN (g) 6.0 8.1 5.2 4.8 2.2 2.9 5.4 5.6

VEGETALPROT[IN ~g) 12.6 8.2 19.6 7.4 10.3 3.2 20.7 8.6

% ANIMAL PROTEIN 28.0 24.7 18.5 13.2 - 14.9 17.7 18.5 16.2

% ANIMAL IRON 13.8 11.6 9.9 7.1 8.3 10.8 10.6 11.0

% ANIMAI VIï.A 21.1 24.8 20.1 19.3 19.1 26.5 19.4 19.4

% [NERGY-PROTEIN 10.8__J 1.9 10.2 1.8 10.2 2.2 11.4 11.4

% ENERGY-CHO 75.4 8.3 77.0 8.4 77.7 6.6 76.6 7.1

% ENERGY-FAT 16.6 6.8 155 7.9 14.9 6.7 15~O 5.4

DRY SEASON

N UTRIENT
W~-IWATER WITHOUT WATER

13-23 mo. > 24 mo. 13-23 mo. > 24 mo.

Mean ±SD Meari ±SO Mean ±SD Mean ±SD

ANIMAL PROTIEIN (g) 6.8 5.2 4.4 4.4 1.7 1.5 4.4 5.0

VEGETAL PROTEIN (g) 11.1 6.1 19.8 7.8 18.5 9.1 19.0 6.2

% ANIMAL PROTEIN 35.0 185 18.5 16.6 8.8 8.6 15.5 13.7

% ANIMAL IRON 20.2 11.6 10.1 9.2 5.6 5.0 9.7 9.2

% ANIMAL VIT.A 24.3 20.4 22.5 20.7 20.9 22.5 14.3 16.2

% ENERGY-PROTEIN 11.9 2.1 11.1 1.9 10.6 2.0 11.2 2.2

% ENERGY-CHO 71.0 7.6 77.2 6.9 74.6 6.4 80.1 4.3

% ENERGY-FAT 19.5 7.3 14.3 5.8 17.8 7.5 11.6 4.1
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DISTRrnUT10N OF THESOURCL~SOFFNÉRGY AND NUTIUENTINTA1(I~IN MÖTHERS

WET SEASON

NUTRIENT
WIJN WATER WITHOUTWATER TOTAL

Mean ±SD Mean ±SD — Mean ±SD

ANIMAL PROTEIN (g) 8.2 7.3 6.3 7.1 7.2 7.3

VEGETABLEPROTEIN (g) 56.7 12.7 57~6 16.8 57.2 14.8

% ANIMAI PROTEIN 12.2 9.8 9.8 11.0 11.0 10.4

%ANIMÂI IRON 6.1 5.2 4.8 6.7 53 6.0

%ANIMÂI VIT.A 11.5 12.5 12.6 14.5 12.0_— 13.5

%ENERGY-PROTEIN 10.0 1.2 10.2 - 1.7 10.1 1.5

% ENERGY-CHO 79.8 3.6 80.3 4.1 80.0 3.8

% ENERGY-FAT 13.0 3.4 12.5 3.4 12.7 3.4

DRY SEASON

NUTRIENT
WITI-I WATER WITHOUT WATER TOTAL

Mean ±SD Mean ±SD Mean ±SD

ANIMAL PROTEIN (g) 7.5 6.3 6.8 8.2 7.2 7.3

VEGETAB[.E PROTEIN (g) 52.4 13.8 66.3 14.6 59.4 15.8

% ANIMAL PROTEIN 12.8 11.0 8.1 8.1 10.4 9.8

% ANIMAL IRON 6.0 5.1 4.5 5.0 5.2 5.1

% ANIMAI VIT.A 15.3 14.6 10.6 11.7 12.9 13.3

% ENERGY-PROTEIN 10.2

% ENERGY-CHO 79.4

% ENERGY-FAT 13.2

1.0 10.4 - 1.2 10.3 1.1

5.2

5.4

81.0 -

11.4

3.1

3.1

80.2

12.3

4.3

4.5
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Appendix 6: LIST OF PARTICIPANTS IN THE WORKSHOP

SEPTEMBER 30, 1994

HOTEL RADISSON VILLA MA~NA, GUATEMALA CITY, GUATEMALA

SPEAKERS:

Dr. Erik ni:az
Lic. Elena Hurtado
Dr. Steven Esrey

NAME INST~JTLON -

1. Mr. Hans Spruijt Fondo de las Naciones tjnidas
para la Infancia (UNICEF)
13 calle 8-44 zona 10
Edificio Edyma II nivel
Ciudad, Guatemala
Tel. 336373, Fax: 336317

2. Ing. Jor~n Mat~as Gil vi

3. Dr. Paul Bloem

4. Lic. Nicté de Hern~ndez ~‘

5. Ing. José Araneda II

6. Dr. Baudilio Sajché Departamento de Materno
Infantil, Divisiôn. de Atenci6n a
las Personas
Direcc±6n General de Servic~os
de Salud
9a. avenida 14-65, zona 1
Ciudad, Guatemala, Tel. 21801

7. Lic. Orlando Marroqu~n Proyecto Agua Potable y
Saneam±ento~del Altiplano (PAYSA)
Avenida Simeôn Caf~as7•-33, Zona 2
Ciudad, Guatemala
Tel. 512475

8. Ing. Carlos Calderôn USA~I]J/G-CAP,Oficina de Salud y
Educaciön, Of icin.a del Proyecto
PAYSA
la. calle 7-66, zona 9 Plaza 1
Ciudad, Guatemala, Tel. 320202

9. Mr. Marco Tulio Lôpez PAYSA, USAID
Avenida Simeôn Cafias 7-33 Zona 2
Ciudad, Guatemala
Tel. 512475, 536049

10. Lic. Inf. Francisco J.
Sasv~In

I’
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N~ME~ INSTITUTIOLT - --

11. Ing. Julio Guillermo

Garc~a
Div±siéii SaneamientoMibiental
2a~avenida 0-EI, zdnaID
Ciudad, Guatemala
Tel. 321279 - -

12. Lic. Carmen Aida
Gonz~1ez

PADEL
16 calle 4-53, zona 10 -

Edificia Marbella 30. nivel
Ciudaci, Guatemala, Tel. 373001/3

13. Mrs. Mazda de Figueroa Programa de Seguridad
Alimentaria, PROSAQ
10 calle 2-1E zona 5 Santa Cruz
del Quicbé
Tel. y Fax 551-064, Quiché

14. Lic. IJalia de Castafieda -

15. Mr. Favian Gregorio
Alvarez L6pez -

“

15. Lic. Clara Aurora
Garcia

CARE
15 avenida 3-66, zona 13, Ciudad,
Guatemala Tel. 345625/27

17. Dr. Salvador Baldizôn ‘t

18. Ing. Enrique Figueroa Centro Canadiense de Estudio y
Cooperaciôn Internacional (CECI)
13 calle 7-89 zona 10
Ciudad, Guatemala, Tel. 315454

19. Ing. Florence Tartanac INCAP
Calzada Roosevelt, Zona 11
Apartado Postal 1188, Ciudad,
Guatemala
Tel. 723762 -7 Fax: 736529

20. .Dra. Marie Ruel 11

21. Lic. Alma A~da
Hern~ndez

Departamento de Nutr±ciôn
Direcciôn General de Servicios de
Salud
9a. avenida 14-65, zona 1 III
nivel
Ciudad, Guatemala, Tel. 21801 - 3
Ext. 158

22. Mr. Juan CarloB Garc~a Departamento de Alimentaciôn y
Nutriciôn Escolar
6a. avenida 6a. calle zona 1,
Ed±ficioel Sexteo, 5o. nivel,
Ciudad, Guatemala
Tel. 516454

23. Mr. Jeffry Yeob Cuerpo de Paz
8 calle 6-55 zona 9
Ciudad, Guatemala
Tel. 348263 -9 - -
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NAME f~ST~J~UTIc~N

24. Li.c. Juan Robles Casa No. 7 ~o1onia E1~Maeströ
Totoiücap~fl -

Tel. O—662IÖ~/d--G621Q9

25. Dr. David Salazar

-

ASINDE~Sy Fimndac~6nBehrhorst -

4a. avefl±daA~7-7O,zorla 10
Ciudad, Guatemala

26. Dr. Rolando Hern~ndez Proyecto de Salud Materno
Infantil, C.E.
20 av. “A’T 0-96, Zona 15
Vista Hermosa II, Ciudad,
Guatemala -

Tel. 690494/692443

27. Dra. Ruth Elena de
Arango

Com±s±6nNacional de Promociân de
la Lac~ancia Materna, Secretar~a
Bienestar Social
Presidencia de la Repiiblica
Centra Comerclal Zona 4 Torre 1
Oficina 804, Ciudad, Guatemala
Tel. 351633, 351928, 351892
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Append.ix 7 - WATERPARADIGM FIGURE
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Appendix8. TOTALBODY WATER,LEANBODY MASS AND FAT MASS IN
MOTHERS DURINGTHE DRY SEASON.

SUEJECTID WEIGIIT
(kg)

TOTAL BODY
WATER(1)

LEAN BODY
MASS(kg)

FAT MASS
(kg)

FAT
PROPORTION

(%)

202 47.9 28.0 38.4 9.5 19.9

205 42.0 22.7 31.1 10.9 26.0

208 43.4 25.5 35.0 8.4 19.3

211 56.4 24.6 33.7 22.7 40.3

302 44.8 21.3 29.2 15.5 34.7

305 37.9 19.3 26.4 - 11.5 30.3

308 35.6 21.6 29.5 6.0 16.9

313 32.8 18.3 25.1 7.7 23.4

402 40.6 19.7 27.0 13.6 33.5

403 40.7 24.5 33.6 7.1 17.4

404 50.2 28.3 38.7 11.5 22.8

415 36.5 22.2 30.4 6.1 16.7

502 46.2 29.8 40.8 5.4 11.7

504 37.5 22.6 31.0 6.5 17.3

506 42.2 24,2 33.2 9.0 21.4

515 37.2 29.2 -- -- --

601 58.6 23.3 31.9 26.7 45.5

607 77.3 35.0 47.9 29.4 38.0

• 608 45.4 26.6 36.4 9.02 19.9

.

1
609 40.3 22.0 30.1 10.2 - 25.3

702 42.7 26.6 36.4 6.2 14.6

704 57.0 28.1 38.4 18.6 32.6

705 49.1 28.7 39.4 9.7 19.8

715 57.1 28.5 39.0 18.1 31.6

* Estimatesobtained from oxygen-18, normalbody fat ranges15-30%
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A~ipetidix9

ENERGY EXPENIMTUIRE EST1MATEDFROMHEART RATE MONITORING

REART RATEMEASUREMENTSRF.LIABILITY TO ESTIMATE ENERGYEXPENDITIJRE

TYPEOF
COMMITNITY

MEASUREMENT TOTAL ENE GY-EXPENDITURE (kcal/d)

WETSEÂSON-Ï993 - DRY SEASON 1994

MEAN ±SD MEAN ±SD -

NoPW 1 2734 580.5 2851 241.3

NoPW 2 2748 500.9 2823 403.6

WPW 1 2217 248.9 2317 360.4

WPW 2 2279 466.3 2628 377.2
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MEAN ENERGY EXPEND1TURE (kcallday) FOREACJ~IIIEART RATE

MONITORING MIEASUREMENT PERFORMEDAMON~GRÏiRAL (~üA11~MMAWWOMÉN

WET SEASON-L993 (n=23)

COMMUNITY NUMBER OF
CASES

FIRST MEASUREMENT- SECONrI MEASUREMENT

MEAN±SO MEAN±SD

1 (NoPW) 4 2668 767.0 2701 707.7

2 (WPW) 4 2170 84.4 2155 285.5

3 (NoPW) 3 2987 259.6 3083 435.2

4 (WPW) 4 2091 287.2 2106 352.2

5 (NoPW) 4 2609 632.1 2543 195.5

6 (WPW) 4 2446 245.0 2676 671.9

DRY SEASON-1994(n=21)

t COMMIJNITY NIJMEER OF
CASES

FIRST MEASUREMENT SECONil MEASUREMENT

MF,AN ± SD MEAN ±SD

7 (NoP’W) 4 2830 245.7 - 2780 458.4

2 (WPW) 3 2332 336.0 2429 149.2

3 (NoPW) 3 2642 210.8 2999 581.6

4 (WPW) 4 2098 257.0 2563 395.9

5 (NoPW) 4 3028 134.0 2733 250.9

6 (WPW) 3 2593 402.1 2802 520.6
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FAOIWHO EISTIMATES OFENERGYREQL)IREMENTSIN RURAL GLJATEMALAN WOMEN

WETSEASON-L993

ACTIWTY
BASAL

METABOLISM
UNITS (METS)~

HOURS - KCAL

WITHOUT
WATER

WITH
WATER

W1THOUT
WATER

WITH
WATER

IN BED 1.0 8.4 8.5 393.8 434.7

DOMESTIC WORE

FIELDWORK 2.D 11.5 7.2 1447.5 996.0

DIS~RETIONAL
ACTWITIES .

REMAINING TIME 1.4’ 4.1 8.3 267.5 595.4

TOTAL 24 24 2109 2026.1

DRY SEASON-1994

ACTW1TY BASAL
METABOLISM
IJNITS (MEI’S)

HOURS ENERGY (kcal)

WITHOUT
WATER

WITII
WATER

WITHOUT
WATER

WETH
WATER

IN BED 1.0 9.07 9,1 411.4 467.6

DOMESTIC WORK

FIELD WORK
&

DISCRETIONAL

ACTIVITIES

2.7 11.98 8.14 1467.2 1129.4

REMAINING TIME 1.4 2.94 6.74 186.7 484.9

TOTAL 1.9 24 24 2065 2082

&) basaleiiergy expenditure
b) active÷mlscellaneoustime
c) sedentarytime
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