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. EXECUTIVE SUMMARY
 

This is the first of three reports in the evaluation of the Philippine
 
Provincial Water Project. There will also be a final report focusing on
 
project impacts and an interim report focusing o;i shorter-term effects.
 
The project will be evaluated by comparing data on v3rious water and health
 
variables collected from two study areas before and after project irplemen
tation. The evaluation was designed and implemented and the data ? , being
 
tabulated and analyzed by a team composed of members of the Philippi.,e
 
Local Water Utilitics Administration's Evaluation Division and staff of
 
the U.S. Bureau of the Census, International Statistical Progrds Center.
 
All data collection and processing was done under the supervision of this
 
team. Funding for this evaluation was provided by the Agencj for Interna
tional Development, Bureau for Asia, and administered by the Wifice of 

Development Planning, Evaluation Division. This report present, the results
 
cf the baseline (before) surveys of the Bacolod and Cagayan de Oro study 
areas. These two cities are believed to be representative or the2 five 
cities included in the project. 

The evaluation was designed to address important questions concerning the 
effects of providing improved quality and availability of water to households 
in the two provincial towns. In particular, it will examine the actual 
changes, if any, in the quality and availability of water t the household
 
level, the uses made of this water, the effects on health, nutrition and 
sanitary practices, and other impacts of the project. The evaluation will 
also investigdte statistical relationships among many of the variables in
cluded in the study and the health and nutrition indicators in order to
 
attempt to "explain" the effects of these variables on health and nutrition. 

The Baseline Report provides a description of existing corditions in the 
two study cities before the project made a chai(ie in the water supply. 
The fir d ' report will compare these conditions to those existing after the 
project has been in place approximately 5 years, p~roviding improved water 
service. Pre and post-project conditions ir areas of the cities riot to be 
served by the project (nonproject areas) wi 11 also be compared to allow 
the evaluation to isolate the changes which 1ay haVe been caused by ex
traneous factors. 

Major Findi nqs of the Baseline Study 

Prior to thie project, 53 percent of Cagayan de Oro households, a n( 32 per
cent of Bacolod hous0eholds wfere already connected to the existing city 
water systems, and for purposes of the study. cuinprise Experimental 
Stratum I. Averagqe annual incorr, for households already connected was 
P18,866 and Pl10,901 in Ca(lfiyan and Blacolod resl)ective ly. On a per cap Ita 
basis, the fi(ures are P2,//4 ($383), and P1,/03 ($S34) annually. These 
current uhsc ribers should re(ceive improved ,ua i ty and lant i ty of water 
when the )roj(,ct improves the, cxi stini sys tems 

The pro ject will also extend the exi stirnl water sysJo,tms into new area, of 
the cities. l. ou,,ehol ds In these a r(is comprIs, I.xperiiental t ratum I . 
Our surveys show that thpse areas score lower than the currently connected 
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households in many of the socioeconomic indicators we have measured includ

ing average annual household income (P15,570 vs. P18,866 in Cagayan de Oro 

and P9,900 vs. P10,900 in Bacolod) and percentage of households with electric 
lighting (37 percent vs. 74 percent and 47 percent vs. 75 percent) although 

other indicators such as education (lower in Bacolod, but not different in 

Cagayan) or quality of house construction (lower in Bacolod) show no ,onsis

tent differences.
 

Similarly, tne areas that will not be served by the project water system, 

Experimental Stratum Il1, scored lower in selected indicators, sucn as 
education of household head and percent of electrified houseAds, than 
those currently connected or those to which service will bW extended. he 

quality of house construction is significantly lower for the nonproject 
areas in Cagayan and household income is lower for the ninproject areas in 
Bacolod. Otherwise, the indicators show no consistent differences between
 
nonproject and project area households. 

It appears, therefore, that those households currently connected to the 
pre-project existing water systems (stratum I) have the highest standard 
of living and that those to which the project will extend water service 
(stratum II) are less well off. It also appears that those households in 
areas to wnich water service will not be extended (stratum 1I1) by the 

project score somewhat lower in selected socioeconomic indicators than 

those that will be served, but there does not apoear to be an overwhelming 
those to be served and thosedifference in the standard of living between 

not to be served. (See Table, 2-4 and Figures 4-6 for a presentation of 
the relevant survey results.)
 

Forty-one percent of all households in both cities utilize water fromi more 

than one source for household use. Even among stratum I households many 

use water frin other sources for household uses. 

Most of the households ;n both cities fetch water from some outside soirce. 

Even among stratum I households, over one-half fetch water. The (Iistance 
stratum II areas althoughtraveled to fetch water is usually greater in 

the average distance traveled in Cagayan even for stratum I households is 

84 meters, compared to 96 for nonconnected households. In Bacolod, distances 
for straLum I hxi seholdis,, 36 meters intraveled are shorter -- 21 meters 


stratum I1 areas and 51 meters in stratum III areas.
 

The baseline survey shows that approximately 10U percent of all houehol is
 

in the cities were engaged in "water-related" businesses. These ranged from
 

water selling, food processing, and operation of restaurants to pig and
 

poultry raising. Most of the hoxseholds with businesses (53 percent -

Cagayan, 81 percent - Bacolod) felt that exiting quality of water supplied 

was adequate. 

A major find.nq of the baseline study was that H2 percent of the water sam

ples taken from the houses in both cities failed to meet the Philippine 
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national standards for safe drinking water. Even in the households served 
by the pre-project system, two-thirds or more of the samples failed to 
meet the standard.
 

Two major variables examined in this evaluation are health and nutritional
 
levels. The primary health indicator in the survey was "percent of children 
aged 0-4 having diarrhea during the past 24 hours". The primary rutritional
 
indicator was "nutritional status" as derived by relating weight to age
 
for children 0-4 years of age. The survey results show that 18 percent 
and 9 percent of all children aged 0-4, in Cagayan and Bacolod respectively, 
had diarrhea during the 24 hours prior to the interview. According to the 
nutritional level standard, most children in the studied cities were mal
nourished. Only 2 out of 5 children were considered norna'I, and approx
imately 30 to 40 percent were first degree malnourished. The rates vary 
between cities and experimental strata.
 

The relationships between the health and nutrition indicators and various 
variables is explored thoroughly in Section V, Part I. The initial analysis 
showed that the incidence o diarrhea among children was affected by several 
variables, includiiqg age and nutritional status of the child, the household's 
method of excreta disposal, the distance from the house to the toilet, the 
frequency of washing children's handK after using the toilet or playing 
outside, the method of garbage disposal and, to a lesser extent, whether 
the bathrocxn was fully enclosed. The level of nutrition was affected by 
the age of the child, the incone of the household, whether the child was 
being breastfed, and the method o excreta disposal. Further anal)sis 
revealed that these associations all appear to he a consequence of a 
single underlying relationship between the method of excreta di sposal and 
the health indicator,. That is, children living in households with automatic 
flush toilets were les likely to have diarriiei or be Mal 1noturished than 
chldren us i g other to ilet,. 

It is intere<ti'iq to note that there was no relationoship between the house
holds ' water qua ty irnidicators and the healti n hib heodicators. could 
due, in part, tn the =,m 1 1 nurmher of hon ',ehnlds that were observed to have 
"safe" water. In order to properly N'ot this relationhip, a larger samlIe 
of hoIIhods with safe 4ater may be necessdry. Al Iso, water quality at the 
housphol d l'vel may vary frci'i dav to day, anrd a ewasrrrit''t at the hoijoehold 
at onie poi int in til'' lay or nrry not he r.prpi,'rit tlvv of the "usual" qua1ity. 
7hi, relatiorosh p will h,. irlv i,. atd again after a f i!low-up ,urviy is 

Compl eted.
 

Inrconclusion, there can i' no doubt that hoth of thes' cit ies need improved 
water ,ervic'. Mo.t of the water ,onrpliv' , .xar'oinrod were Wlermiied to hi' 
unsafe for driniin I. Many of the hou'.ehoIlds reported that they fetCh 

and/or s,t(ire walt r, Indicatiiq tiat the quanitty or reliability of water 
froii available .ourcp'% ninch t not hive been Suffl t it. lih lae line data 

also indicate that the pr0il'Lt will extend water ,,'rvi(e into areas, that 

have a ,owwhat lwer standard of living than those %,erved by tie %y'tL,: 
P Ixitnq beftor' the pr ojct. The data also imply that the health Iniefltt 
frmin the imlrn' pd water ,,',st r,. can be increa','d If morne iousehold% use 
automatic flush toi let%. 
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The post-project surveys are now being designed and are scheduled to be
 
carried out in late 1982 and early 1983. Conclusions on the actual measur
able effects of the project on the inhabitants of the study areas will be
 
included in the final report to be issued after this data is analyzed and
 
compared to baseline measures. The interim report will analyze results of
 
smaller-scale surveys conducted between the baseline and follow-up sur eys. 

The data on-which this summary is based are contained in Section V of this 
report. The infomation in this Bamsline Report and the findings that will 
be included in the final report are based on studies using scientifically 
sound design and statistical principles. The findings cotie frorI data 
collected in surveys of households in the project cities. These surveys 
were done using a stratified randow sarrple of all houseiolds in the areas. 
The data collected were systematically edited and electronicilly processed 
and tabulated and were analyzed scientifically using methods outlined 
in Section VI of this report.
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II. EVALUATION PLAN
 

A. Background Information Concerning the Project and the Evaluation
 

The Provincial Water Project is jointly sponsored ty the Government of
 
the Philippines and the United States Agency for international Develop
ment (USAID). The project was originally formulated with two goals:
 
(I) the development of water systems in selected urban areas which
 
would provide safe water on a reliable and economic basis to a signifi
cant proportion of the population, and (2) the development of the
 
technical and institutional capability to extend such service to other
 
cities in the Philippines.1 These goals would be attained by replacing
 
old, unreliable water systems with modern systems that would include
 
new wells, treatment plants, storage reservoirs, pumping and distribu

tion systems and administrative and support facilities. The urban
 
areas selected for the project were Cagayan de Oro (Mindinao), Davao
 
City (Mindinao), San Pablo (Luzon), Tacloban City (Leyete) and Bacolod
 
City (Negros Occidental). Originally, Baguio (Luzon) was also included
 
but was deleted later.
 

The project implementing agency is the LoLal Water Utilities Adminis

tration (LWUA). The Loan Agreement with USAID)was signed on May 23, 
1974. By the beginning of 19! , the new water systems in the five 
selected cities were funct ioninq.
 

The immenuate beneficiaries c the project were the residents of the 

urban communities concerned. In 197H, the existing water systems 
served about 30 percent of the households. The USAII) predicted that 

approximately half of the households would be served by 1982 with 
water from the new systcans, Ai'hIch are expected to provide safer water 
(less contaminants) and more rel iabl(e service (less service interrup
tions) than the older systecv. 

One of the conditions pr(cedynt to the USAI) loan was that an evaluation 
be conducted to rrw.as are perfourmance levels and the impact of the project 
on health and economic developrnt. At the request of AID/Wasnlington, 
a 5-year evaluation study ol three of the five cities 2 was developed. 
The evaluation plan required data from household surveys conducted at 

three pointo, in time in bothI project and nonproject area's to i(oasure 

perfrormance and ervironimrtii sanitation effects a, well as ultimate 

health, econnic ard social impacts of the project. 

In 1976, the IWIA contracte I the InttOt, for Philippirie Luulture (I1K) 
to condu:.t the evalu ation ii two of the cities -- hba o1d and (.aqay arl 
d(lOro. The IP. was reion,ibhle for d(l qnrigq the %tuly and mariagi rig 

IUSAII), Cap ital Ass ist ,ar Paper, Pn.!. i Irie', _rovinr ial WatePr,, AI).IIL(L/P
20?), March Hi, 1914. 

P'roposals an PhiQLipJline!%
 

Prov n a_Ct ,.,.W tr J _PIJPrra,U,,ary 17,- 1 7 ,-.........
 
2Silver, Khevp anid Warner, f(r Impart Study of t Qh' 

_it "
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all 	evaluation related activities. ;he Census Bureau was requested by
 
the 	USAID to provide assistance to the IPC. In June 1978, a research
 
and 	evaluation unit was organized in the LWUA to participate more
 
actively in the evaluation. Soon after, the Census Bureau's assistance
 
was 	intensified in order to develop the LWUA's in-house evaluation
 

capabilities. In July 1979, the LWUA terminated their contract with
 
the IPC and the LWUA evaluation unit assumed responsibility for
 
managing the study.
 

B. 	Purpose of the Evaluation Study
 

The evaluation of this project was originally requested by AID for the
 

following purposes:
 

1. 	to provide inforiation on the health impacts of improvements in
 
water systems;
 

2. 	to assess the performance of the LWUA in constructing and maintain

ing the water systents; and 
3. 	 to establish a framework for the evaluation of future water projects. 

One 	 of the maKi concerns of the evaluation team in 1975 was that a 
fundamentally sound approach to impact evaluation of woter projects be 
initiated. It was recommended that the basic study design he expandable 

to accommodate larger, more comprehensive studies, reducibie to some 
smaller form for spvcial purpose studies, and applicable to projects in 
other developing countries. 

,The 	major questinns that thi study wass ,iqnf: to investiqate include: 

1. 	How are the w itper systems perfurmi nq? 
2. 	Who is usinq the water fr(u the nea ,yte's,? 
3. 	What ar, the short-te ri'm benefif , to the user, of the new systems? 
4. 	 What are the lonq-tpnm healLh, ,conmi&c and social benefits to the 

users of the water systems? 
5. 	 Are there causal relationhip, h-'tween the improved water 

systems, water ube and the ob,.rved short and 1lng-term benefits? 
6. 	What are the preferred health and socioe con(,ii c mrasurement tech

niqueo for this type of evaluative study? 
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C. 	Study Design
 

1. 	Research Design
 

In order to obtain an accurate measurement of health and economic
 

benefits from the improved water systems, the study follows a quasi
experimental design using three study groups. [wo of these groups
 
are 	experimental groups in areas served by the project and the third
 
is a-control group not in the project are..
 

Experimental stratum I is the group of households using piped
 

water froin the existing city water system as their major scurce.
 

Experimental stratum I! is the group of households in the project
 
area whose major water source is not the existing city water system.
 

Experimental stratum III is a similar group of households in non
project areas. 

Data will be provided by ten household surveys, conducted over a
 
4-year period. These will include a baseline survey of the study
 

areas (approximately 2,500 interviews), eight rounds of smaller-scale
 
quarterly intorim monitorino surveys (approximately 250 interviews
 

each round), and a follow-up survey (approximately 2,000 interviews). 

The 	main purposn' of the: baseline survey is to obtain pre-project
 

measureiments of the health and economic status in the study citi s, 

Bacolod and Cagayan de Oro. An additional purpose of the baseline
 
study wan, to establish the similarity or dissimilarity of the
 

various experimntal groups before project intervention with respect 
to key variales. Key variables include health and econuxic variables 

as well as those factors which mi qht affect those var!ables or
 

affect or interact with the project intervention. The objective', 
of the basel ine analysis are, specif ical ly: 

a. 	to c01Mpare hounpeho(ld1in the three expirlm''ot a strata w IM 

respect to key variable',. 
b. 	to d(escribe the social and econ(cnic Chara(.te rlstic, of th(' pupu

lation in all three strata. 

The results of thin, arialy'is will pinpoint, variahle, which should 

be consi ne ref and may havie to he con!t.rolli in analyzinir trend anJ 

before/aftpr cu'parison dat a.
 

The 	purp)r;p of the Plht interim monitoring survpys are: 

a 'r-Pa. to provid' data for tim--, anal yss (if health Pffect 

on the population,
 

b. 	to examinip seasonal var iation' In health indicators, 

C. 	to provide data (Comibinirog the e i ght ,urveys) that will bp com

pared to the ha,,l in, and ',illoM.-up ,urv(,y data to rwa,,ure 

http:Chara(.te
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project impacts and test causal relationships between the
 
water system and the observed impacts, and
 

d. to determine when the follow-up survey should be conducted.
 

The follow-up survey will obtain data that will be compared to the
 
baseline and interim inonitorinq data to medsure Changes in the key 
variables over the 4-year period.
 

The research desi(gn is illustrited in the- following diagrari where 
X's represent interventions and O's represent measurements. 



--------------- --------------------------------------

-------------------------------- ------------------------
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Baseline Interim Monitoring Follow-up 
Bacolod Survey Survey Survey 

Stratum 1 01 X1 02 03 ....... 09 010 

Stratum 2 
01 X2 02 X2 03 .. X2 .. 09 010 

Stratum 3 01 02 03 ....... 09 010
 

---------------------------------------- ft----------

Cagayan de Oro
 

Stratum 1 01 X1 02 03 ....... 09 010
 

Stratum 2 
01 X2 02 X2 03 .. X2 .. 09 010 

Stratum 3 01 02 03 ....... 09 0I0
 

--------- M------------------------------ft------- --------

01 represents the baseline survey conducted before the project implemen
tation, 02 to 09 represent the eight quarterly monitoring surveys, and
 

010 represents the follow-up. 

X, represents the intervention of improved water service to households 
previously connected to the old city water system, while X2 represents 

the accessibility to the new/improved water system for those households 
in the project area(, whose major water source was riot [)art of the old 

system. The X? intervention will occur over time (as more households 
choose to connect to the system. Thus., it is also shewn after 0? and 
03, 04, etc. 

The design lacks the equal number of observations both before and after 
project intervention that is characteristic of time-serics designs. 
However, the use of a comparison group allows comTparison of trend, in 
effect and impact indicators over a 4-year period after the treatments 
are introduced, in addition to comparisons between the baseline and 
subsequent observations.
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2. Selection of the Cities to be Studied
3
 

There are USAID-assisted comprehensive water projects 4 in Bacolod,
 
Cagayan de Oro, Davao, San Pablo and Tacloban Cities. From these,
 
Bacolod and Cagayan de Oro Cities were seected As study areas. 
The existence of a significant low-income sector was the main
 
criterion in the selection of study areas for this evaluation study.
 
A substantial portion of the population in both Bacolod and Cagayan
 

de Oro Cities fall into the low-income bracket clustering in slum 
and squatter aras throughout thy poblacion and/or areas that were 
targeted for the improved water systems. Both cities haVe agricul
ture and fishiri as basic economies. 

Davao City has similar characteristics, but was not considered due 
to its large and rapidly increasing poPulation of approximately 
512,000. In addition, relocation 91 squatter colonies in [)avao 
had begun prior to the implrrtation of the evaluation study. 

Taclahai City was dIlso eliminated as a Possible study ared because 

the,'e wore plann f,'r th" city to bC0'', the tar get of sev',ral 
goverr'ent dvelopnent o it toprnirai', min difficult isolate 
the effects and impacts of imr (vel woter systems, as well as the 

fact that tho city's watr, irmprviwnt project was schediul ed to be 

or ne O. purposes 

of thin study it wa, cons iderel necessary that the scheluI e of the 
water supply irvory)ve t n( cur q ir', I tanous y in tie two stuay 
area . 

completed later than in Ba. ol od Cagayan d For 

San Pablou wa', noT conidr ereld ecau It% water supply improvement 
bnqan in Janu ary l(1 I ioi lbefore the .valua plan wan. ini ilzed. Thus, 

ected was not possiole.a baseline survey over all citis at 

3IPC Research Proposal, The Health and [conomic Impact of Improved Water 

Syst em, on Prov i nc I A1 C if,1,- i7-1 _,61- Ri,0a-n I TVI r !5 ty,
TCt-FG t Tf?ijT -ipTi1 T.Mlu r e, ). .(. * 3 ;i1 . 

4 Cnp~rhen,,v, pruject, refer to the prnvilsI on of a water supply system 

that will provide water needs fOr the riet 10-' yeari. 
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3. Timing of the Evaluation Study
 

The time schedule for data collection on this evaluation is shown
 
below for Bacolod and Cagayan de Oro.
 

Activity Bacolod 	 Cagayan de Oro
 

Baseline survey Jan.-Mar. 1978 	 Oct.-Dec. 1977
 
May 1978
 

Interim Monitoring (1) Dec. 1979 Dec. 1979 
Surveys (2) Mar. 1980 Mar. 1980 

M June 1980 June 1980 
Sept. 1980 Sept. 1980 

5) Dec. 1980 Dec. 1980 
6) Mar. 1981 Mar. 1981 
(7) June 1981 	 Jurie 1981 
(8) Sept. 1981 	 Sept. 1981
 

Follow-up Survey Jan. 1983 tov. 1982 
Final Report Augus.t 1983 Auqu',t 1983 

Each data collection effort is followed by d data processinq phase. 
The result, ar, then analyze1 and reported. 

There hai, t(een !,everal del ays in t he iripletx-ntat on of this evalud. 
tion schedule, beqiir nq with the b,j,,eI ne surveys. The contractor 
respon ,ilf, for the defiqn, data collection, data proce,,sin( Inda 
analyr, ,, of the had W f iculty ,inq b(seline data,tjrveY ,, di( proces the 
after it was, c(ol lected. The ensus iiur,!u aqree'I to edit the data and 
prodjc, ,,ho lat. on', tf ter the , wt iit ih pr o'v'ed to he t Ii. Corsui l ln~j. 

Bec(qinninrl it r d-i7/1i the, IJ A a ,,uvpo prir)r ry respon itbi I1ity for 
c(ondur. t nq the e a ltji t ion andl the' C rs, , Hur eao h(,c ai. r e)rvdi rect1y 

nvol ve:l a, advi sors on the study. Si rice the LWUtJ staf f wa'. nex
perience, in all sur ve related activitle,, the timelineks of data 
process i nq dind ana lys i s wais compromi sed 1n f avor of 	 t he deve I opiio.-rt 
of a staff within LWUA capable of perfonning tnese tasks. 
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4. Variables Included in the Study
 

The following is a list of key variables to be used as indicators
 
in this study.
 

Health Impact Variables
 

Incidence of diarrhea among children
 
Nutritional level of children
 

Economic Impact Variables
 

Household income 
Income from water related activities
 
Days absent from work
 
Medical expenses
 
Fire danages
 
Time spent 'fetch i nq water
 

Characteristics of Water Supply
 

Water qual ity
 
Type o' wate r source
 
If supj . y i!; enouqh
 

Factors Affectinq Water Quality
 

Storg(, of water
 
Boilinq of water
 
Treatment of water with chemicals
 
Filterinq wter
 

Factors Affectinq Susceptibility to Disease
 

Breastfeedi rnmof children
 
Nutritiordl statjs of hildren
 
Washiq ihind',, dishe , f ruit
 
Gerbaq(, d rj ;i , a,
 
Waste watr di ,po,.a1
 
Location of bathroo
 
Shair nq of bathrof,,-

Type of toilet
 
Locat ion of to i 1
 
Shartnq of toil -t
 
Disposal of toiiet water
 

Consu_,pt_. on , W ter 

Amount of woter fetched
 
Water billT (connected households)
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Factors Affecting Consumption of Water
 

Cost of water
 
Location of water source
 
Distance to water source
 
Household income 
Household size
 
Availability of water 24 hours per day
 

Chdracteristics of Household Members
 

Demographic variables 
Level of living indicators
 

5. Analytical Framework 

a. Plans for Analysis
 

In specifying an -ndlytic framework for an evaluation as complex
 
as the one at hand, it is important to begin with a clear under
standing of the phenomena to be studied and the linkages among 
the variables on which information is to be collected and analyzed.
 
A useful starting point in clarifying the nature of the problem
 
would be to distinguish between the several types or classes of
 

variables that will play a role in the project evaluation.
 

In experirental or quasi-experimncptal design situations, an ini
tial distinction may be made between the "treatment" an(! the 
response". The treatment consists of the "stimulus" (in the 

present case, the provision of a safe, reliable water supply) 
which is to be administered to one (or some) group(s) and not 
to the other(s). Accor]ingly, the impact or effect of the treat
ment is properly deterMined by means of pre- and post-treatment 
comparisons among the various experimental strata in the study 
popul at ion. 

In this study, experimental strat( I and II, both part of the 
water project area, can be affocted by the new water system 
while str6LuM III cannot be (see de initions of the experimental 
strata on page 7). Thus, for analytic purposes, "membership" 
in stratum I or II Is interpreted a, representing the. "treatment." 
The response, on the other hand, consists of those characteris
tics, attributes, rates, etc. which the treatment is intende(d 
to influence and which thus provide the basis for quantifying 
the impact or effect of the treatment or project Intervention 
in the study population. In the uresent case, the response 
consists; of chan(ges in health status indicators (diarrheal 
and other morbidity rates , nutritional status), project-related 
economic indicators (water-related incoxne), and various indica
tors ol the efficiency/reliahility/quality of the water systems. 



-14-


Another class of variables, socioeconomic/family/household back
ground cha,-acteristics, reflect the environment in which the 
project takes place and are a critical feature in quasi-experi
mental design studies in which: (1) the comparison groups are
 

neither randomly assigned nor otherwise "matched" initially with
 
respect to characterisitics which may affect jr interact with
 

the project intervention, and (2) the study population is not
 
"controllable" during the course of the study from the standpoint
 

"of changing composition. Both conditions exist in the cities
 
studied in this project. Such characteristics need be controlled
 
statistically in the analysis of quasi-experimental design data
 
in order to minimize the influences of initial differences in
 
experimental group composition and changes in composition during
 
the course of the study on observed differences in the response
 
variables.
 

In the preseo1t evaluation, background characteristics such as 
family income, family size, number and spacing of children,
 
household crowding, quality of houseing facilities, etc. are
 

relevant factors which may determine (at least partially) the
 

effects of the project on health and economic impact variables
 
and on which the experimental groups may differ in terms of com
position. In other words, the inclusion of relevant background 
characteristics permits measurement of the impact of the project
 
intervention "net" of the influences of other factors.
 

The study also includes variables which indicate the specific
 

mechanisms or behavior throujh which both the project interven

tion and background characteristics influence the response or 
impact variables. For example, the fact that a given household 

happens to be located in O:i area where ,iped water is available 

is not likely to affect any of the health impact variables unless 

the household members take advantdge of the availability of the 
clean and reliable water supply in tenns of such factors as in
creased cnnsumption of clean water, improved sanitary practices, 
or related behavior. Similarly, higher household income may be 

moretranslated into better health only through such factors as 
adequate nutrition, better sanitary conditions, and the purchase 
of greater quantities of clean water. Thus, variables in this
 

class are "intennediat;e" variables in the sense that they relate 
the treatment and backg'round factors to the response or impact 
variables t'irouqh specific JharacteristiCs or behavior. Su- h 

variables are extremely useful for analytic purposes in that they 
permit the analyst to pinpoint the specific factors respoiisible 
for the success of a project, or conversely, for its lack of 

success. 
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The basic analytic framework and linkages among the important
 
categories of variables for the Provincial Water Project Evalua
tion are indicated in Figure 1.5 The t',pes or classes of vari
ables described above are separated in Figure 1 by the dashed
 
lines. The variables t( ne lar right constitute the primary
 

.response or impact vari7 les of interest, the variables in the
 
center section of the fijure represent the several categories
 
intermediate or specification variables, while the two catego
ries of variables to the far left represent the relevant back
ground characteristics and comparison groups. The double
headed curved line connecting these two classes of variables
 
is indcative of the fact that they are to be treated as
 
jointly exogenous for analytic purposes. The single-headed 
arrows connecting the other categories of variables indicate
 
the anticipated paths of influence.
 

It should be noted that not all of the response variables which
 
are relevant for one aspect of the project evaluation, namely
 
the assessm9nt cf the performance ot the LWUA in constructing and
 
maintaining the water system, are included with the other response
 
variables in Figure 1. This was done for the purpose of simpli
city, since many of the response me3sures of performance for this 
aspect of the evaluation (e.g., water quality, availability, and
 
cost) are intermediate or specification variables for the other
 
aspects of the evaluation (i.e., health and economic impacts).
 
It is tc be understood, however, that such variables are to repre
sent the respcnse criteria for this aspect of the evaluation.
 

Figure 1 suggests something of the co ,plexity of the problem at 
hand. It should be evident that, particularly with respect to
 
the evaluation of prcject impacts on the health status indicators 
(diarrheal and other morbidity, nutrition status), some form of
 
analysis which considers several variables simultaneously (i.e.,
 
multivariate analysis) will be required in order to isolate the
 
effects of the project intervention. 

In order to impose sor-ie order on the analysis and at the same
 
time keep costs in line, a two-stage analytic plan is proposed.
 
The first stage of analysis will be bivariate in nature and
 
focus attention on the chanqve in the various intenrmediate and 
impact variables respectively that had occurred in the comparison 
groups during the study period. The second stage of analysis 
would be multivariate in nature and would be directed to quanti
fying the net effect of the project intervention and the decom
position of the total effect Into components due to various 
intermediate variables. 

5 Figure I is a simplified version of the conceptual model presented in the Wise
line report. It was modified for the purposes of making an analytic approach 
more explicit. 
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This 	two-stage strategy will be advantageous in several respects.
 

First, the examination of the data on a bivariate basis initially
 
would provide the users of the data with an opportunity to
 
understand the dynamics of the project impact by being able to
 
observe changes in each variable individually. Second, the 
initial examination of bivariate relationships is likely to 
lead to greater efficiency in the multivariate analysis to the 
extent that some of the interrediate variables can be elimlnated 
as factors responsible for, observed changes in the impact 
variables. Finally, it is entirely likely that the examination 
of bivariate relationships could lead to the investigation of 
more complex multivariate relationships among variables that 
had not been considered a priori. 

The analysis that will be accomplished (fter the follow-up
 
survey data are collected willIbe org.inized as follows:
 

(1) 	Assessrvnt of Changes in lealth and Econonic Impact 
Variables 

" Incidence of [Diarrieail, (other, morbidity) 
" Nutritional Status (anthropor-wtric measures) 
. Econnic Benefits (water-related income, medical 

expenses, work absenteeism) 

(2) 	Assessment of Chan(ges in Water-reldated Behavior 

" User Status (source of water)
 
" Consumption (household and productive)
 
" Qual ity

" Cost (monetary and tine)
 

" Water-related Sanitary Practice,
 
" Availability (satisfat ion)
 

(3) 	Socioeconomic Back(grourd Cnaractei istics and Nonwater
related Behavior 

" Income (per capita income) 
* Family Size (number, and spacl iq of children)
 
" Ilousing (number of rooms, person, per room, facilities)
 
. rreastfeedinq] Pr .tice,
 
* Nonwater-related ianitary Practices 

(4) 	Multivariate Analysis, 

In the preceding outl ine, the first three sections constitute 
the bivarlate portion of the analysis. These are further, divided 
as follow,: the first section will examine changjes in the respec
tive, Impact variablfe, that had occurred during the s.tudy period 
In the repectlve c(inpirlson groups (basieline data vs. follow-up 
data), the second will examine changes in water-related behavior, 

and the third will focus attention on group difference'. In socio
economic background and non-water-related Intermediate 
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variables among the conparison groups and any changes that had 

occurred during the course of the study tbaseline data vs. follow
up data). The multivariate analyses will be performed on the 
follow-up data set and will be contained in the fourth section 

of the final report. 6 It is not advantageous to attempt to 
specify at this time the format of this stage of the analysis 
since this will be contingent upon the results of the bivariate 
.analyses. As no .d previously, however, the purpose of this
 

.portion of the ar alysis will be to mexasure the effect of the 
project intervention net of other factors and wei ght the various 
project relevant interm(liate variables in terms of their con
tribution to the total effect or impact on the response variables. 

b. Methodological Issues 

There are several rethoduloqical issue. wh ich will play an impor

tant role in shapinq the final forn of the analysis. These are 
discussed below aloo'j w1th propo al,, for dilinq with them;i. 

(1) Treatrw'nt of Interim Moorit oriI 'hase (IMP) Dat a 

As indicated earl ier, eight small-scale quarterly surveys 

were conducted (dri1nq t he period December 1919 to September 
1981 in additinr to the Baseline and Follow-up Surveys. 
While these data provide a hasis for a time seri es study, 
it would he desi rehile for the proposed ania lys is to combi ne 
the data gathered fro'm the IMP surveys into d single set 
of estirate, with a time reference at the 'id-pott of 

the IMP (i.e., Ont oe r 1980) for the purpose of ieasurirg 
the impact of the project. The primary reaso" for this 
Is that the Sai el sitl' used for the IMP survey, (250( 

housoho ld In earh of the citie, per quarter) arc likely 
to be far too omall t( per, mit f1r"n c onclusi1orn ab to the 

project, impact if inalyici an pivtht independent surveys. 

A tir' rri e, aralyis of the IMP survey data would, 
hN:)ver, he ueful asna ,upplinw ar analytic exercise 

and I% sctedu 1ed to he perf urre. 

(2) Apprnpr it env .' (ff (. 'p ar iso (,r(ui ps 

A more eront% i%,un.v coocer the adequacy of the c mpari

son qrou p', (p, primvrt a strata) for the punpose' of mitiasur-
Incj th,, Impact of the pr(o}- t. In particular, the analytic 
treatrwrit of hou,.ehn)d'. In the experimneital stratum II, 

narme'ly hrlinholIi not tit 1l itii city walt(r %yst o'. %ource., 

prior to thu projlect but which were Iocated in area , which 

would h' cOnnictpd to the water syst eivr during the c our'.e, of 

th' project, n i.ed', to h' a-'s %'.ed 

° 6 A multivariate analylis usinq thp bapr'l in data I cuntained in this report. 
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Under a conventional quasiexperimental design, al1 Ihouse
holds receiving the "treatment" would be classified as 
the experimental group, while those not receiving tie 
treatment would constitute the control group. In the 
present case, it was Pecessary to further divide the 
treatment group into two subgroups, depending upon whether 
they were using the city water system prior to the project, 
since these are to receive somewhat different 
"treatments". A problem arise:, however, in that while the 
project benefits are beinri administered on an "areal" basis, 
the second experimental stratum: is likPly not to be homo
geneous with respect to the project intervent ion on a 
"household" Inrother words, the that d lVyen1'ha';i,. fact 
household in locate in d project area (i.e., an area where 
water connect ions are toi be mdadc ava i Iable) does not mean 
that all houehold'% in the area will avail themTelves of 
the project herer it,. Accnrdinilly, if the project impacts, 
are to be rpwa ,,red on an area! basis, that is, acord ing to 
whether or not sample househol ds are 1ocatPd In a project 
area, sor of the %,amrpi( h ounehol d, in that areaa re i kely 
not to have been at fect.ed lby the prolect . Thbi would dilute, 
to sorme extent, the rraurermnt Of the ,mhqnitljd, of the pru
vision of improved wat,;r. Thu,, the second water service 
experimental stratur will consi ,1 of households that had 
ond had not been exposed to the treatment. (See ligure 2.) 

FIGURE 2. CONLCTIONi STATUS AT 7HL BASELINIL ANI) FOLLOW-UP 
SURVEYS BY EXPLRIML TAL SIRATUM 

Househol d Houserhol d 
Experimental Connection Status - Connection Status-
Stratum Baseline Survy Follow-up urvey 

Connected Connected
 

Not connectedConnecteo2 
Not connected
 

3 
 Not connected Not connected
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For the purpose of analysis, it would seem essential that
 

some attention be directed to differences among the two sub
groups within the second experimental group distinguished 
above. One approach mi(ht be to proceed initially along the 
lines of t conventional quasi-experimental design ana lysis 
in which the relevant cormparisons would be between the two 
water-service strata on the one hand and the control r(rotip 
on the oter. A second set of coripari ;ons rifl;t also [t 

made betwoe,, the two watetr ser'vice strat ( in order to assess 

the extent to which the iripact of repliace,' nt of an existing, 
albeit irofo'rior, water sdt (iffer% fr(u the provisior of 
a new . rvi c:'. A third set of co i within th cond 
water ,ervicf 'wttr tT ii co a,e',', dlftterences, tsett'rn tiou se

holds which received city water, conrnect1otls (lurnqi study,the 

period and those which (l not a] Si5e ', 11e'rit, 11. 

One t)oSfliblI' ouoto(ss " W' this, typt, o! ,snaa y',,s r(-i rit, he that, 

deperdirv1 pmt th,' prop;or't I orrJ bIred if flwith In tiln' e oftid 
water-,trvici stratu" with resjw'ct to '%y ,:',; tit I I L i I.tI rl 
and th' rijl I tJdi' of o % dl I ffert'tict beftwi'i'' toot' h 1 ,i'rved 

groups, to, inrtw i l %,t c(opiW)dri sor0fit', , olsd 114,- to 1sr rf'-

Vi S(d h ' od nj tihe' er' lTii, woij 1 J al I ow a DtetterbyO'L 
assersrtw'rit of the irp;;r t (If th(i wti-r ItelIf. ((2iv thit , 
pCSSlhl t i, itt rilq t Il' t' t1 tll 5)05i to exploril ti .I ' a'.. 
a preflimin ,r, t ;o nit t p,' Iraly,,i', 

3) Defininfj A,);sr i)i it*#, ( )olsrt.',for tie A,',,sy,.'t of heal to Impact' 

The pr Vjini' O' , h ItOlh-'!tisj i ric )tor',to)i, ( , -',A'oo ' in viV Iloat

in(; tI i ( t, t ' (-(i (oi r f, 01r (lIarrhIIa1. I L; I o' 1 (t '.1%. nfl',t f 

morbi'li ty itild fitll r t, ol itI'. ' ,i itj yeojt, (,hi ldr(rcr. YourtiA 

C lI Irots wer e fis', s as tv. t1int' p;,opj 1 i I o) f sir tOi I ' ; IllI, 1' 

of thl!i evl isJ t tort h 'rasj',' is' tht rld t it ht- ttiv !I1 t t 't It',,lt

qr(;u C tht I ., m'o' ', ', pt )t,e t() wit,,r - re iatc,d i I ai( it''., a ) 
t hi' ffe, ' their ,tat . ho'. pmr ii'' .', a ',er' it i v' rl icat or of 

of the pi ls'c}-( . Thlst iv;s t( of tho,' pro jon, iottrvit'ot in 1'% to 

o' h 1t to t LC t(Itrbe a1,t' ",ml 1hri,se;h C ': r i sr of ti ',I. ', il 

in the r' i"o't!I ' r r jr *(', ,t til' 1)1 o ir 1; nIJ tie 

end of the ,tti'l p,. If) . 

An tV ' 1, n ImI'''. ( :fit o'r t', thi" ' l'}, )its Of .ippr (y it , ' 

Cohort', of Oi 1sdren,) for nufi tItni bofort' irid aI t lI 

c I ron'.. '1i'( if i(al 1 al i',t IW'w' tir thIII I (tri.Ir1 i1 h 

'.Son ho frf I ' . ohl' oIf dIIfi'nli or' , i(ji I 'ade I 'il 'a t cI, Who 
. 

are, of i f i lxi! ifit' at ',if ih po)! i i i t t 1 !'A'. It h ai tj rI otf 

the )ro)l1v ' , I I I,'I tatt ' t s 1 1 qt i I, i. 

Und r Opt I ro A, t tie ani Iy '.1 '. wo iI f of i-. ooI t -e I',ttit to 

wh Ich vP jo I t*w'ri I 1 I r trt ,t I ff I'r re i'i(nI, I t ' hl .i I I 11t at t'. 
Snid I catr . 11, :, I I r' of tno h a v'.1 nIt ',r v.l, at wit I(i
 

t Irw' tit - t i l a I I on (if I n?Io.r i''.t w ,'.( i I (Itr al r'I I-,4
 

hail (.h oinrp'd to t ' ti rut' of t litIol ow- sp ',,j r 4v'!, n 1, wit Ict
by 
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time this cohort of children would be aged 5.9. The appro.
priate response variables would consist of such things as 
proportions of children experiencing diarrheal or other 
forms of morbidity In a reference period prior to the survey 
and proportions falling invarious nutrition categories,. 

It should be noted, however, that some caution need be 
exercised ininterpreting the results of such comarisons. 
r.In analyzing the date on nutritional status, itwould be 
appropriate to infer a project effect directly from falling I 
proportions of children inthe various malnutrition categories
in the project status since malnutrition Is determined on 
the basis of anthopometric standards which are age-specific. 
(Strictly speaking, one would nevertheless want to make 
comarisons with the control group to determine the extent 
to which croved nutritional status might be due to factors 
other than the Intervention,) However, falling proportions 
of children experiencing diarrheal morbiditY should not be 
construed as direct evidence of a beneficial project impact 
since young children sagest04) art considerablymore prone 
to this form of morbi ty than older children*. n this case, 
the project Impact must be assessed through comparisons 
sang experimental groups. 

Tie second option, Option Bs would involve the comarison 
of morbidity rates and nutritional status for different 
cohorts at different points In tim. The cohorts being co.
pared will be different because the cohort aged 0.-4 at the 
time of the Baseline Survey will be aged 5-9 at the time of 
the Follow.up Survey. Under Option S. comparisons would be 
made between the saple populations aged 0-4 in the various 
experimental strata at various points Intime. The tW
 
options will thus yield Information on the extent of health
 
status Improvnt from *at different perspectives.
 

(4) Infomational Limitations 

There appear to be three areas of substantive Interest In
the present evaluation In which the analytic plan described 
above will hasv to be modified. These flodfications are 
necessitated by the fact that infonmal.on was not collected-. 

on the Baseline Survey for one area of interests and for 
! : 	two other cases, the Information that aicollected on the 

Baseline Survey Is suspect. 
4444 4 

The first case concerns the Issue of nutritional status 
Wiflle It is clear that water doies have an impact on nutria 
tion through nutritional alabsorpti on-brought about tw 
diarrhial and other wter-related Intestinal infections 
(see FIgure 1) the researchliterature buggests that--it 
would be 	useful In attsping to~Isolate the Impact of the 



on nutritional status to have at least some rudimentary-water 

http:infonmal.on
http:Follow.up
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information on differences in diet. Accordingly, the
 
collection of some basic information on food consumption
 
is being considered for the Follow-up Survey. Such informa
tion will be available only for ore point in time, thus pre
cluding the strategy of monitoring changes in group differ
ences. For this aspect of the analysis, a multivariate 
cross-sectional approach will have to be adopted in which 
the focus would be to isolate the effects of water-related 
factors from dietary and other factors. This will be in
included in the multivariate section of the report. 

The second case concerns the morbidity (other than diarrheal) 
and water consumption data that were collected in the Base
line Survey. With respect to morbidity, there is reason to 
believe that the reports of incidence of "afflictions" were 
not limited to those types of illness which are typically 
included in such data, but also included accidental injuries 
which are beyond the potential impact of the project inter
vention. Thus, these data are of quettionable value in 
evaluating the impact of the project.
 

For water consumption, information is available only for
 
those hosueholds having Pewters, and thus conparisons between 
experimental strata cannot be made. More appropriate data 
are to be collected on the Follow-up Survey, A as in the 
case of the data on diet, thee will have to be analyzed 
within a multivariate, cro ,,-sectional framework. 

(5) Survey Design Implicationn (explained in Section IV) 

The design of the Provinci, l Water Project [valuation is 
a multisLaqe, clustered . . le de,1iqn in which relevant 
inforation wa col lected for all re',ident, of selected 
househol,. In order to obtain unbiased estimates of the 
impact of the project intervention, the analytic pro
cedures ad opted (parti(:u arly thoe employed in the multi
variate analysis) must: (1) take into ac(:ount the complex 
(i.e., nonnimp ei randorm) sample desi gqn, and (?) mini mize 

bias due to intr(icl1ass cirrelation (which, in the present 

case, arises due to t.h. fact that data are collected for 

multiple stuhPvct , withi n households). 

For the t)ivariate analyses, the ronp;'ipe nature of the 
sample desit igKto bie taUNi ,iLLOiit Of by the calculation 

lWhile the morbidity rates iipl ied by th.' data are likely to overestimate 
morbidity in the conventiornal siPns' , they may nevertheless be use to assess 

, t.erestratum heal1th differential1 if the reporting of accidental inj uries 

rand(on with respect to experimental strata (i.e., accidents were included In
 
the reports of morbidity In equal proportion; in each of the strata).
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of variances which reflect the sLratification and clustering 

procedures employed in collecting the data. These are to 
be used in conducting statistical tests of signilicance. 
For the purposes of the multivariate analyses, it will be 
necessary to utilize a statistical approach and computer 
software which meet the requ i rei:runts noted above, thus 
precludinq the use of ccImonly used software packadges 
such as S11., or SAS, which assi',re sirple random sanpling 
and mav!e no alluwance for intraclass correlati, H. There 
does not se-ri to be any reason for riot using thte log-linear, 
jackknifed chi.,square ap;)roach tised ir the ariaiy' ,* of 
the Baseline D ta (4n this report) for the analyses e the 
data for tth, f inal report, although other o tions (e.g., 
genera, i z.d weiqhte'i least squares ) a(re available and 
shou d be considered turther. 

8See Rohert i. Iay III "On JackknifIntj Cht-Squuare let Statistics, Part i." 
April 19111 for a d .scrIptton ,f thi!, pr(Jce ;ure. 



I. SPECIFIC OBJECTIVES OF THE BASELINE STUDY
 

The baseline study aims to evaluate the health and economic conditions in 
Bacolod and Caqayan de Oro before the conpletion of the water supply im
provements. It will also establish the similarity or dissimilarity of the 
three experimntal (]roups before the project intervention with respect to 
the key variables listed in Section II, C.2., and measure the cross-sectional 
associations between the variables as presented in the conceptual model. 
The specific research quest ions to be addressed are shown below. 

Baseline Survey 0esearch (uestion', 

1. 	 How do thp three exp:r IPPLdl strat, (iffer with respect to: 

a. 	So(i ,OM(1IiL chqC~A(round characteristics? 
b. 	kind Of water ,njrC', useld? 

c. 	qua litv ('afvtyf) of drinkinq water? 
d. 	water ad.oml athili y and consum)tion? 
e. 	a unt pail for water? 
f. health in1 nw t tori a l status?
 
q0 sanitarv prMJ ice'.?
 

ub of
h. 	 econoi; o', water? 

an 	 b
2. 	IS there; da .,n mat(m between water quality (safety) and: 

a. 	 weter nourct'? 
h. 	hoilirq o wd er? 
c. 	 ch''ni dl t ratr'u.nt of water? 

3. 	What faclur. influence the incidence of diarrhea among children aged
 
0-4 years"
 

4. 	 What factor', influencp the nutritinnal status of children ag(ed 0-4 
ye ar? 

_25
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IV. RESEARCH METHODOLOGY
 

A. Research Instruments
 

Much of the 	data was obtained on 
the basis of a sample survey designed

to meet conventional scientific standards. 
 Relevant data were collected

from the sample households using a household survey questionnaire and
 
a reporting form for the bacteriological test of water samples. The

height anti weight of preschool children was also re asured using bar 
scales to determine their nutritional status.
 

B. Sample [)esi(n and Selection 

The sample for the Provincial Water Project was 	 selected from the
households in two cities -- Bacolod and Cagayan de Oro. In each city
a stratified Mltistage saMp11le desinrl was implemented. FirsL-staqe
units were dividel into strata as follow,: 

St ratur 1: 	 Unit,, contain1nqi houu,e-o I, J In city water areas which 
either have 	 pipe!d wate or are expected to get it 
durinq the study period. 

Stratum 2: 	 Units containing households which do not have piped
water and are not expected to receive water during the 
Study period. 

Cagayan de 	 iro 

The sa,;l n, uriiverse for Calayan de Uro consisted of approximately78 per ('fnit (of th. efntire hoij ehold population. The remaining 2? per
cent of tl totj I were ,.c lu(ed f r wi to, sat'il ril ( iIverse bte(I"Pie
they wi.rt ( iw. i dtr!)1y 1)veyorl thl coveraIge Of t he wat v r Iupply
improve-,i'rit pro )e c t and hueike, li , ottioer hion i ,,Seol i the.d. 
city. thi'v w r . lrui tel ir trc,''.1y rural and rrount,11rir. ,retl. 

for Cai t I i r Il, sa. I'i t tfI:;tl, e#tIftt., ( 1 e,t, 1-1t (i'i 1'IfI 
which W',. ()i i I tItIF) pha fit in , ",. Ie.e e ', CIioldlCtild 111
I, ?03 hwul 5 r%)1I1'. it I I fi, r pi iS, ari If1 I SC Ci(i itc , fliir 1ing 
the Second 1h,'.1. 

for th 11 f rr, 	 t 1)1 s. thl)hiti1 1) rits r.rvt IIrig blur1) i , were- III eCti |d
with une-,I l) pr ) ilt,15s w1thuiIvt repa( eIrt wi I1. ni tIiei Ir,ltui
with any dou l Ic(atc*,, rj. .itel. li pr(al it ie, were,. h riu) thel 
numbi'r of hper P ' h. e t.]hol froo(-uthi' lil', (ei'r w'. 	 (f puii lati)on.
Ihiv Ie s -rlet on W,1 , I o! j t I i ,1. tig (iof rd oi(;:i O iTher-., 

Becau'e the 	 .%efir st,.ph, ' s 'I tIon of hIlur s dId nut all ow blo0b, ton 
t)(. 0(, I n(I th,Il Ih l '.( te r ff, ri (r he, lo(iie t.rut 1.eleL l i'd prouortional
to - 1v.I a wa" fir ljtrlally inte1nded. larlii hil o i'. (:ii nc . of inurl'
thiill 210 hot)-'a-hn ld'.) werl, uidr - 1'prer.Wln 'd. If[ "t ratu- 1 1lar(l
blocii. a( ount for ovi'r A1I wri'i.-t of thi' i)11 horj '.vhol' . I ri1i6 

F - ,
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but represented only 17 percent of the selected sample. If households
 
were weighted by the inverse of their probabilities of selection, house
holds fron 	these large blocks would have weights up to six times larger 
than the weights on hoWiseholds in smaller blocks. (If a PPS Systemdtic 
sample had 	 been implemented, households would have been self-weight1ng.) 
This variation in the weiqhts would cause d considerable loss in effi
ciency, rouchl 1y 40 percent. Thus a supplement al sa.-iple, the SeCond 
phase, was selected to recuperate much of this loss. 1he blocks for the 
supplemental sa'mpli, were se lected probaibility proportional1 to SiZe. 

Within riost of the blocks5, the hoijsvholdis were i S'ted ,Ind i saIple of 
household, vas, 05,ected systerMtical ly with pronibility inversely pro
portionl to the blocks' nii ,suri', of s1', (size is the est iited number 
of house;holds). Bu t in 1drqe hlocks (blocks Iir(er than 2l t) hojreholds),
the blocks 	 wo're, ,,qrkflted and one seqrw'nt wa, selected probility 

propb(rtional to size. For tho,,e blocks selected in both two 
Seqr wnt5 were se-lectvd prohahibiity proportional to size usi nq1 the 
Durbin rw, th . Tnl, onle bloc of over ?1 households rot orjiind1ly 
s il lI wI, adrdod to the ', pl e (i.e.. selected with certainty). 

Facol 1 

Of the hi birldy in Bi(,f nodl, 41 were closs if i(ed ,i% helony ino tr 
stratur' 1, II to Strotu-i I, and 4 were not clsS iiable with rLipect 
to th, %trdt 1 cdtlion criteritid nd Iwort ,r v cItudini I roti consideration. 
[xc u ] biraoqfi,'s ri( rt'sentol,,, l) of hbI(Itio 1od btt 1w r(ent al1 5. 

of wo 1. d,In each 	 th t 04;1 strati, V4,1 f if two staqw,. first-stage 
bi r ,'J w',Co tJO, I.J',.h)]unit, ws'r,. . . -''ay' it'. w Ir hn d Selected 

Ia r (ri I, i 

ha rarojq, 	 . t li strat, w, ,. , , . ,, '. l s' , oo tfhr rl :';! r (Of 

} ' l ri 5' t1 1 '', p r I ra fri a I r ' I ) (,i'n J'. , ifof pj, ' t I (f di [1" I f t
 

1% tii ',l'ti I bi IWj.I Y" Voi? l . eCted
 

sIh WtI , I ,, i ', Ii,' In y iro t I r I ) i I . I r it wit 1 n, 

r '2 l If ritd"rC o, 1!i 4 
hou i ho','',I, Id it," Ii--, e n. 
fir t-.a i U a 1 .1 t' Va ' 	 I I I. I..,s II 'n for 

t th ' I - nt ve w ' r)l,n - 'If 4 1epitI I nq . 
h Is 0vi,(r * ion r'0," eduri' resu 1te I in 31lodt~1 T')I s, t I1. t(v 	 1 ons 

9J, Durbin, ")e igqn of Mul trJe Surv.ys ftor the CStlmatlon of amPn ing 
Err)r%,N 1961 Appl Ied !it4t I,,tIC, Vo lutw. 16, P. 15;-1{}4 
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C. 	 Data Processing 

A computerized data processing system was developed for the baseline
 
survey. Data were keyed on ENTREX, which provided a limited degree of
 
checking for valid values at point of data entry.
 

The 	data processing system consisted of:
 

1. 	a program which reformatted the original data that was keyed in 
fixed field format to data in full-word binary format. This made 
data referencing easier and less error-prone due to the extremely 
large number of data items (over 8U0). 

2. 	a valid values edit which edited the binary questionnaire for
 
keying errors.
 

3. 	an update and correction program which changed data values based
 
on user input.
 

4. 	a list proqra7 which printed user selected questionnaires.
 

5. 	a consistency edit prnrai which checked internal record
 
cons ist 'icy.
 

6. 	 a program which as',riqfnvl w4lght', to questionnaires. 

7. 	several revo.l pro'Ird'P. , written to create new variables from 
existin oe,. Th in wi', done for uSe in tabil ations and variances. 

8. 	 Several hunIrMl tabula in% wLi ch we;e'written in CNTS (Census 
Tahul != in ' ). ' rarq , simpl' cross tabu,H,te IM thle",, (r1n Irf 
laticion', to compicated*1 anallyt (al tah l,%,, were a1no r1dilf ied and 
re-run to (rs.atp prcLentaq tabls.5. 

9. 	a varianr e prnjran, which performed more than 1,0() varlan(e
 

cal cu 1atI orn% invol vinj 140(J variables.
 

0. 	 Analysim 

StatItLcal Statment.
 

All 	stat 1stical t,,rt' were tested using conventional "t-test"
 
procdurJ.. {iiff,.rpen* that were siqnificant at the 95 percent level 
of confl den ' nip. crn 'idprvd " rilflILa t, whilel differences significant 

at the 40 pi.r(ent leve'l are ref, rrpd to in the test as "marginally sig
nflic ant, 

St . i,-i.. nt'. Itrnh hi var late and nur'l t Ivar late, anal) , % nvol vi n polyto

mrtuh.rharn, tpr it Ic% wi'r' a11i tItd at the 95 percent l vl I of onf If
dence u',l jacihniNri sg-%quarv' tes.t, ' anal nuie the(qthe 	 wh i ch 1% an of 
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familiar Pearson or like lihood ratio chi-square test adjusted for the
 
effect of the complex design and weighting. References to "marginally
 
significant" again reflect testing at the 90 percent level of confidence.
 

Seasonal Adjustment
 

An investigation of the appropriateness of adjusting the diarrhea rates
 
obtained from the baseline survey with seasonal indices obtained from
 
related health data was considered. It was not possible to locate com
plete health records for Cagayan de Oro or Bacolod for the necessary
 
time p2riod, however.
 



V. BASELINE SURVEY RESULTS
 

The results of the 1977-78 surveys are presented in this section. Many
 
comparisons are made between experimental strata I, II, and III. Once
 
again, these are defined as follows:
 

Experimental stratum 1 is the group of households using piped 
water from the existing city water system as their major source. 

Experimental stratum II is the group of households in the project
 
area whose major water source is not the existing city water system.
 

Experimental stratum III is a similar group of households in non

project areas.
 

A. Population Distribution in the Study Areas 

The provincial cities selected for the study differ somewhat in both
 
population size and density. Cagayan de Oro had a population of
 
165,000 people or approximately 20,000 households according to the
 
1975 Census. In Bacolod the population was approximately 223,(J00
 
people in 36,000 hoJseholds. The population density in Bacolod was
 
1,430 people per square kilorieter c(,npared to 400 per square kilometer 
in Cagayan de Oro. Ca'ayan de Oro was among the eight lowest cities in 
density for cities of 80,000 or more in the Philippines. Bacolod, on 
the otner hand, was among the top eleven cities in density. 

Estimates from the baseline survey indicate that there were 25,473 house
holds in Caqayan de Oro and 33,862 in Bacolod at that time. Of these,
 
53 percent of the Cagayan de Ore households and 32 percent of the 
Bacolod households reported that their main source of water was the old 
City Water System. 1 0 

IOSone of these households were not directly connected to the system, but used
 
someone else's city water connection. 

UIf the doteriiI nat ion of a 
to missimn data, then that 
three experirmental strata. 

houw,eh)ld's major 
houpoh(ld could 

water 
not bvc .l 

source wa,, 
ed 

not 
into one 

1)o11i ble 
of 

due 
the 
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Table 1. Number of Households and Median Household Size by City and 
Experimental Stratum, 1977-78.
 

S Cagayan de Oro Bacolod 
Experimental Number of Median House- Number of Median Hcse-

Stratum Households hold Size Households hold Size 

All Strata 25,473 6.6 33,862 6.5 
Stratum I 12,528 6.8 10,8387 b.4 
Stratum II 9,938 6.4 18,561 6.6 
Stratum I1 1,279 7.2 4,072 6.6 
Stratum Missino1l 1,728 6.5 342 7.0 

B. Socioeconomic Status of the Population in the Study Areas
 

The indicators of the socioeconomic status of households collected on
 
the baseline survey include:
 

" household rwxnetary income 
• hiqhest school grade completed by household he ad 
. number of household items owned 
" classification of hoise type by strevrqth of construction 
" rwnerhip Of hourle and iot 
" source of Iiqhtin1q used 

Obtaininq r?:aJr(V'rt, of tlw".vinfl .,tor, hefurt* the now water Systems 
were completed prov ids a prof iie. of potwil tal berief ici ar it, arid estab
lishe,, the imi ar Ity or ( ,',imi larity of the experim nt.,il strita. 
Table 2 suOwlriz', the rs,..lt. obt-Ifit'd dUrirl the )aselilo, survey.
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Each of the socioeconomic indicators are discussed in detail
 
below.
 

1. Income
 

Comparisons between strata I, II,and III regardirj the average 
annual monetary household income were made for both cities. The 

only significatt difference was that the stratum I households had 
relatively higher average incomes than the stiatum III households 
in Bacolod. (See Figure 4.) 

FIGURE 4
 

AVE Ar-,! AtJNUAL HOLJSEtHOLD INCOME
 
20, -.....
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The distribution of households by inc(xne level is showr. in Table 3. 
In Bacolod, there is a significantly larger percentage of house
holds at the lowest level of incou, in strata II and III than in 
stratum 1. In Cagayin de ()ro, a larqer percent of tne stratum 1I 
households reported inco.nes at the lo, est level (Q15,,(0i)U) than 
stratum III households in both cit iev. 

Table 3. Percent of Households: Hous ehuld Incowe by Stratun, 1977-78 

Incoi., [xper lirrntal Stratum' Experlrwntal Stratum 
(in J 1 I In I II I I 

All dou,hold'% (N) 101 101 I00 100 I0) 100 

I - 4,n0) 16 19 25 31 4U 48 

4,001 - qn 24 30 33 32 33 35 

8,001- 15,00() 32 23 24 17 14 9 

more than 15,00) 28 28 17 20 14 8 

2. 	Educational Level of Hnuehld Head
 

In 1Hacrlod, the utratu' I hi',, to11, hal a significantly higher per

cent aq, of h mnqhr1I hi', wIth col iejev deqrep" than the straLa I I 
anid III I kaq ari d' Oro, the pi'rce'nta1e',f hlousehuM1'hoj,.% lpiuld, (.I 

hWwads with (1lvqi. dvqre.''. wa'. ariranally qrater for ..rata I I when 

CcJnpared to 'tritu, I1 . (bee liqure 5.) 
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FIM1RE S 

H-OUSEHOLD~HEADS WITH COLLEGE D'EGREES
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3. Number of tj!.tiod item!. Ownped 

The houthol(P. in strattiri 1. I I. or I1l do not differ Ognflhicaftly 
with rc'Apecrl to tthe ntir'tr of ho,,ehol1 cI tem. ore x~ ,p 
Bacol ol, wrv thfere I *. a 0. il I cAnt, but sm-41 di ffc !nct- betwer 
stratJr1 I Anl I I hoti.gehold'. and twttri %tratu, I anl I Utratwrl 
housp hiol1 1, . IH i~eo 1( I. n c1(Ije a ( ( ti I fi -rv.i I, , ec t A %I -..tpi 
item), dinirnj room qrt (1 Item).*den tat)ep, c lotto% cloa't. 
radio. phonoorfph, %te'rvo %(-t, televioo.ln ririle, ref r i(jcraor. 

air conditiorir, wj-'Ari9 rm chine, 1,4-oif)wi(hn' ~1~r(fn
 
chlnaw,irv .vt (1I ltvl) l o( , andf htlIf of ho'4 ,(~ Ii 1
 

Fitpre 6.)
 

The rett1 t % for Cawayan d- Or o 00% indiator milqt 1we InConfor 1. 

ClUtLiYf dop to tino.1aly 1)' it)q noore.1ion.e.
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Table 4. Percent of Households: Classification of House by City and
 
Experimental Stratum, 1977-78.
 

Classification 

of Hou se 


-_ 


Total households ...... 


Permanent:
 
concrete and wood.. 


Semi-permanent:
 
cheap raterials.... 


Permanent or semi
perman2nt in poor
 
repair or physi
cally run-down ..... 


Barong-Barong ....... 


Cagayan de Oro Bacolod
 

Experirental Stratum Experimental Stratum
 

I II Il11 III
 

100 100 100 100 100 100
 

37 37 24 23 14 13
 

42 35 50 29 25 25
 

19 26 26 39 41 41
 

3 2 - 9 19 22
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5. Ownership of House and Lot 

The survey results show that 
more of the stratum 1I households inBacolod and the stratum
II and III households in Cagayan de Oro own their houses than the 
stratum I households. (See Figure 7.) 

F ;URI" 7 
OWNERSHtP OF HOUSE 

too-
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....... 
 ' .. 9>,,.'. 
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A)D~.D '4'ANV R 

1977-711 

30'-7 
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Surprisingly, less than 20 percent of the households in both cities 

own their lot. There was no significant variation between the strata 
with regard to lot ownership in either city. (See Figure 8.) 

House and lot ewnerchi p does riot seec<i to te a good socioeconolm C 

indicator because a poor household migqht own thir "baron_ barong" 
house while a relatively more affluent hou,,tnold mignt not own 
their "permanent" structure. 

FIGURE a 
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6. Source of jightIng
 

Alrost all the households in both cities used either electric or gas
 

lighting. Generally, the presence of electric lights In these areas 
is an indication of a higher standard of living. In both cities, 
75 percent of the stratum I hojseholds used electric lighting. 
Accordingly, they were relati1ely better-off than the 'itratum II 

and III hoJseholdo, where in Eacolod 50 percent (stratum I) and 
33 percent (stratum Ill) used electric lights and in Cagayarn de Oro 
47 percent (stratum II) and 29 percent (stratum III) used electric 
lights. (See figure 9.) 

F16URE 9 
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C. Water Sources in the Study Areas 

More thdn hdlt of the hous.eholds in the Study areas used piped water 
before the no-w ystv-v were built. Seventy-one, percent of the Cagayan 
de Or( I. neho per:. erit the, btico lod ~elild-,hou an , 4f) of hoj reported 
that they u',ed p)ipt- I wit,er i', tthe;r r , 'i wit er ,or,'. In IYet cdAe, 
the pipel wt,,r wd. fri* tlit( 1 'tirIn (City wit , on tile 
197H rccord, of fO(,tv,O,r( 1 r thereth, -, inl coloA. WIt li.tri(.,
were 6,444 re,(rr1,ntiiij r cuninelt o. in Cq..in dvr U-ru anl J,9A7 

in Blacolod. (Seie ml, 5.) 

Table S. Number of Service Connections, 1977-17
 

Type of Caayan d(- Oro Pacol 01 
Connect i on IF -- h 7 _______'11n 	 O 

Total , all type'. 4,51 6, ' - 4.315 

Source: 	 Ciayi,, ne (Iro and Btacolod Water [ 1st r Icts
 
Record- , 197N
 

Only 23 percent of t h, hout Ithol P. In the, Study areas (27 percent in 
CAgayin de Orr' iml 1 # percernt in hkl(o)o J ) reportel that their najor 
Source wa . wlter p i.d into t i)o '. The other usnr', of piped 
water t i I , 4., ().t '. le ,..-jO rI. ,ou. 

CII h Pr ".;, ,, ' :J ',i. r-i,;,firl #-I uj, tlr wn.,, (f {ove'rvl' w,,lk ,, lyior%, .% reirhs, 

r a irnwi pr , 1qJ~ p~wr Pj,i. w,,!tr i. thfeIr : ;i witvr %ojrfv. III y f 1 
perce, t 0 t !i-, wl,i l i ,I 1. a j1 1r' of ( ., dtper; ,,,t 'i,.iifk) 

hoj.v*io(, . q-'.,- ( hivvf .,I wo) 1 / pr(I If] kI( ol o2 in perf 1et) 
Caqiy n 	 le" (lp Ut u ,f.1 o* * wOf()1l p' wl'rlr Ii ())() I fil 1 1 pwr enit 
In C aliyi (in. Ori u' l on. of the 1,(hi r *, o.ur iI% i r'i. FikitI(flIl aII)ove. 
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Table 6. Percent of Households: Main Water Source By City and Experimental
 
Stratum, 1977-76
 

Caqayin de( ro Bacolod 

Main Water .oijrc,, 
Experimental 

Totdl 
Stratum 
II 11 1 

Experimental
Total I 

Stratum 
II I 

AI I hou ,,h0l1,u , 101) 109 10) 100 10) 100 100 100 

Piped(. 1n d 27 32 25 10 19 42 9 10 

P1 pse t, I. 44 67 16 56 21 58 3 5 

CoveIre wt11, 12 Z 26 23 35 Z 54 40 

Open w(el i 7 1 12 7 22 - 31 34 

tier sotjrcv~c 11 - 21 3 3 - 3 11 

aIncluflo-. Art,,bln w(-1 I arr ele(ctrically punped covered wel is.
 

6 Inc lude', pu"ye; I 'Ir,.14 rn, l 1y-driw,, open we l1 .
 

CinCll!.. rlyvr., r'r,"i ,1'ilr, water, and other sources not included
rn houqht 
in premxj1( ',* .'1 , g~ r ., 

S- ley than 1/ of I percent. 

4 
-*noca. 
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Forty-one percent of all households (51 percent in Cagayan de Oro and
 
33 percent in Bacolod) reported that they utilized at least one addi
tional water source. Many more ef the households in the city water
 
area (strata I and I) used additional sources than those in noncity
 
areas in Cagayan de Oro. In Bacolod, less of the stratum 1 households
 
utilized additional water sources than either the stratum II or stra
tum 'I households. (See Figure 10.)
 

FIGURE 10 

HOUSEHOLDS USING MORE THAN ONE WATER SOURCE
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D. Households' Opinions On Their Main Water Source
 

To provide a comparison between the City Water System users (stratum I)
 
and nonusers (strata II and 11), the households' opinions on their
 
main water source was ohtnined. Below is a table presenting the percen
tage of households by the level of satisfaction wi h their water source.
 

Table 7. 	Percent of Households: Level o Satisfaction with Service 
of Their Present Water Source By City and Experl Meital
Stratum, 1971-01, 

S Cajay ag de (ro Baco od
 
Level of Satisfactiorn Lxperimental Stratumi Lxper iMUftad1 Stratum
I Ii 11 1 II IIl 

Very Satisfied 	 2 3 4 5 3 6
 

Satisfip 	 45 27 38 67 70 68
 

Dissatisfied 	 48 62 57 27 27 25
 

Very Dissatisfied 5 7 1 1 z 1
 

;As mentione.d ear lier the survey est itmated that bO percent of the 
household, inLarayarn de Oro and 3? percent in Vacolod City utilized 
a City Water bytem Sourc (not riecessarily their own). Of these, 
very few in both citiles reported that they w,' very satisfled or very 
dissatinfivd with the ir water ,ource. 

In Bac ol od (ity, the majority of the Ihoa stio Ild%in all strata were 
Satisfied with their water source. The most frequent stated reason for 
their sati sfaction wa, that water was always available. Most of the 
household, wh, wore di'.satl'f ied reported either the water flow wan in-

W IaMt or th' %our(e wa, too far fr(x , t ,ei r residence. 

In C qavari dr' (r:, mnre trNsehl(d in all strata report ,. that they 
were i 55,,at1',f ld than sat.if ed with their water SourLe. Itie reasons 
for di,,at ifaction ar'onqr the, city wqter users were related to the 
Inadf quary or unorelia, ility of the water fl( , whilie no( ur,, 
reporte'd that water wa tor expeniv r unreliablv. lh sat Is f ied 
houser'holds reported that water was always available for their need.s
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E. Water Quality
 

The results of the water quality tests conducted for the baseline study
 

showed that most (82 percent) of the sarnples tested in both cities were
 

below the Philippine national standdrds for safe drinking water. In
 

Bacolod, the proportion of hoiseholds with unsafe witer was highest in
 

stratum I1 (100 percent), followed by stratum1 1I (78 percent), dnd
 

stratum 1 (66 percent). There were no significant differences in
 

Cagayan do Oro. (See Fig.jUre 11.)
 

F'JRE Il
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More of the households whose main water source was piped into the house
 
had safe water. (See Table 8.)
 

Table H. 	Percent of Households By Water Qudlity Results 
and By Main Water Source, 1977-78 

Water Quality Al I ',iped Pip)'d lCove red Open Other 
_SourceS Ins(ide ()utsl de Wv Wll Source 

Both Cities 100 lOU IO) IU0 10 100 

Safe 18 ?H 16 15 14 9 

Unsafe 82 72 84 85 86 91 

Cagayan de Oro 100 100 100 1OU 10 100
 

Safe 9 15 7 6 3 5
 

Unsafe 91 85 93 94 97 95
 

Bacolod 100 100 100 100 100 lOU 

Safe 24 39 27 17 16 17 

Unsafe 1 77 61 l3 83 84 83 



-48-


The survey results showed a marginally significant relationship between
 
the boilinq of household drinking water and the quality (safety) of the 
sampled drinking water. Households reporting that they usually boiled 
their water were more likely to have safe water than those who did not. 
(See Figure 12.) 

rizwuu 12 
WATER QUALITY BY BOILING OF WATER
 

PM 

C 
C
 

N

1*7 

U-


P APZ 

No conclusive statement could be drawn from~ the data on household
 
t~eatment of water with chemicals hbecause too few households (1.4
 
percent) reported treating their drinking water with Chemicals.
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F. Water Availability and Consumption 

The indicators that were obtained to deternine the relative avail
ability of water were: 

percent of househol(i(I torinJ water 
percent of how;,efin1ldi, f.,tchirj watr 
avera(le d! stance fr(x-1 nhowJf t() witer source 

The qudnt'tv of witr Cor';ured by the hu'wholdsW was riot directly 
measured i r h l wrvey. , 1, 1) rart, I tdsuretlio , ne , rir , med 
Ments wer , iJs i, includi o rlni oer of j.;ii(orw, of wte.r fetched per 
household ro'2-Whr per Wteto and wrun (1 iillo,. watker t)oUlht perwer of 

household nerlTh!w r per wi'i,
 

A sur nrary of ttheio IrldlCat or, 0, pre-'fritfd In th followilq tab le. 

Table 9. Water Avail,b ii ty and Consumption By City ind Experimental
St ratir:i, 1911-1 , 

Caqayan de Oro Bacol 1od
Indicatr, . -Txperirental Stratum Experimental Stratum 

Percent of 
househol d', 95 96 0(0 88 96 00
 
Storin; wate#r
 

Percent of 
hou ,?hl', 63 71 87 57 83 86 
fetch nq wati'r 

Averaqe. di ,
t an ,' (r o . ,r ', ) 
fr1 ho, ,. to 84 96 96 21 36 51 
ma In wa ',-r 
S(urLc( (7) 

Numbe.r of qi I -
I on!, ftrh(,d/
 
housettholI 8 8 11 13 11
 
memihr/wi4 (7) 

Number of 
gal lo'. ho qhit/ 
hou'ehold 6 12 2 5 5 4 
member/w,. (OX 
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1. Storing of Water
 

Nearly all households in both cities, (95 percent) stored tneir 

water for hoisehold uses, indicating that either the water supply 
might not have been sufficient 24 hoLrs a day, or that the house
hold preferred to have stored water available. (See Figure 13.) 

HOUSEHOLDS STORINS WATER
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2. Water Fetching 

Seventy-three percent of the house.solds in both citie: fetched water. 
This Includel 61 percent of the strittup- I ho:jseholds , 79 percent of 
the stratr' III hOuseh fld , 11f pertc'nt of the .tratu',i III nou fe

... eic0 ti the U houhol ds . In c tv , f;rv t H. ;fr(' t o4 -t r a I I I .

holdt fetchill w lt r. (')e, F qj . .) 

F.I GJRL 14 

HOUSEHOLDS FLICHING WATER 
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3. Distance from House to Main Water Source
 

As previously mentioned, 27 percent of the Cagayan de Oro households
 
and 19 percent of the Bacolod households used water sources that 
were piped into tthe house. The other households had to walk some 
distance to obtain wat"r from the source. In Cagayan de Oro, the 
average distance frci. the house t the source for these households 
did noit vary between the stratd. In Bacolod, the stratum I house
holds were closer to the water source, on the average, than the 
stratum 11 or III households. (See Fiqure 15.) 

FIGURE IG 

AVERAGE DISTANCE FRCM HOUSE TO MAIN WATER SOURCE
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4. Average Gallons of Water Fetched
 

On the average, a household fetched about 73 gallons of water 
per week -- 11 gallons per household member. In Cagayan de Oro, 
households in each of the three strata fetched about 8 gallons 
per household merber. In Bacolod, stratum I and II households 
fetched an average of 11 gallons per household member while 
stratum IIl households fetched 13 gallons per household member. 

5. Bought Water,
 

As shown in Figure 16, most of the households in both cities 
reported that they did not purchase water. Nevertheless, a 
significantly lower percentage of stratum III households bought 
water than stratum I households. The percentage of stratum III 
households wlo )ought water was also lower than the percentage 
of stratur I hoj&eholds (this relationship wa, only marginally 
significant in Caoaye' do, Oro). 

FIC.ARE 10 
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In Cagayan 	 de Oro, the average number of gallons of water that a 
household bought In a one-week period varied substantially between 
strata with stratum II having the highest estimate (1? gallons).
In Bacolod, the average ranged from 4 to 5 gallons in the three 
strata with little variability. Table 10 shows the survey results 
in terms of gallons of water bought per household meriber. 

Table 10. 	 Average Number of Gallons of Water Bought Per Household Member, 
197/-78. 

Cagayan de Oro bCol od 
Experimental Straturi Experinental Stratumn 

_______________ 	 I II IIl I II Ill 

Average Gallons Per 0.9 1.7 0.3 0./ 0.7 0.5 
Household Member 
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G. Cost of Water in the Study Areas
 

The survey 	estimated that among the 59,335 households in the study
 
areas, 12,596 or 21 percent received water bills. Of these 12,596

households, almost all (96 percent) were in stratum I dnd 62 percent
had water pipeu into their houses. for households with inside connec
tions, the average water bill for the month precedilng the interviews 
was ?25.3 ($3.33) -- P25.4 in Cagayan de Oro and V?5. 30 in Bacolod. 
For households who used at least one source that was part of the city 
water system, but not piped into their houses, the averdaq bills were
 
V16 ($?.13) overall -- VI? in Caqiyan de Uro ad ?4 in colod.
However, almost half of the households. i1 both cit es r elpiveid billa 
of less than y] ($i;. 13). 

As previously mentioned, tiAru wer, 	 U in thL Studyalso 10,5 0 households 
areas that purchased water fron' vendor%, or neighbors. Tls included 
15 percent of the stratUr I household,, ?I percent of the stratum II 
households and 7 percent of the stratum II! households. These house
holds paid an averaye of f'0.() ($.91) per qallon of water -- VU.13 
in Cagayan d,. Urn and pO.m4 in Bacolod. (See Table 11 for the average 
centavos paid per gallon.) 

Table 11. 	 Average Centavos" Paid Per Gallon of Water by City and
 
Experimental Stratum, 1977-78
 

T Cagayan de Oro IaJJc-olod1
I xperimentai StrdtuM OLperimental Stratum 

-{ Total 1 II 11II Total 1 II 111 

Average Centavo, 13 18 9 11 j 4 3 4 1 
Paid Per Gallon 

* A centavo is 1/100 of a peso or about 1/8 of a U.S. penny. 
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H. Health and Nutrition
 

For this stud,, the main indicators of water-related impacts are the 
nutritional status of children and incidence of diarrhea among children. 
The baseline survey obtained measures of height, weight, and incidence 
of diarrhea during the day before interview for children aged 0-4 years. 
The data shows that there were no significant differences betheen groups 
of children in thr threv experimrontal strata with respect to these vari
ables. The differences between citle- are s ignificant, however. The 
baseline measures are shown in th* followinq f iqure aril table. 

FIGLRE 17
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Table 12. 	 Percent of Children 0-4: Nutritional Level 13 By City and
 
Experircntal Stratum, 1977-711
 

Nutritional Caq,vii d, Oro Bacolod 
Status [xperimental StrdtuMi Experimental Stratum

I ~ II III I II III 

Normal 40 44 41 37 37 22
 

Ist diejrnee 41 41 43 34 36 29
 
malnourished 

2nd de'qree 15 12 11 26 24 37 
mal nour I shed 

3rd deqrp' 	 3 4 7 6 12 
malnour isht"d 

An ub]ictlvi of the haseline survey wa', to observe association% between 

these mi ri Ini1.at or', and ot her vaiable%'collected, In followingl 

analyk', de,'crihb,% relmotnlorhip' between inMidence of (ihlrrhpod, nutri

tional %1t at u', arid other var ah '.lp,for Childr 'ri ,ii'l 0-. in the i)ase lne. 
suryvp'. Thi' ania1'I '. prp',.i'rlt el 'rp be two liheherv i )' ivi( #nldilt) pdrts. 
first par! , a ar iatp an'i ly'%i,"., vOi nvo asoo.ltat in ', hitweei pW' iv' 	 p; ra, 

of varl aihli'o., ft! V . ',jpl , t hi a', ',e Iat oui be tween diarth a arnd aqi . 
The 'ir(ornl 	 part, a "* ,jlt Var lat' ara,'ly m "'.", r , cui;plu. rpexpre'','ien 

latlom.h wp. Ita! r , anrl.., am'ori three or nrr varlahle'.. 

The ta It 	 ii'.t ra 't od Io y -ploqypl wi'. loq-llieor anal i'%i'.. Ii on 

teChr iqu' al I cm%,'.rp , i,chpr', to eypr i',% both '.i l ' In( co(.-;ul(e, rela
t Ionn',%hi p1 % pr % n'' in c rno'.-r la'ifi'd dat i a I epi. Wltm 1tility C(irpar
ab e1,to t ha! Proemdi' l1inear re'rv%%io', o " nrid rplaI l tot hnlq'a. I"ithe 
c "(a' Nf 1fr4i 'ii, nj% var bl' .. jt-,i ', bO . ariho tin hril al art icle'"¢ 


have ' a 	 e r (no h '. uhi)t i. 

Alt hoijqh on 	% f the '.tat~I'.1i(,a.11l1-t, r a Ire o" 10 -1i e.t rilr yly perl0' 


taln% to the ra'- of .,in lp r.rlni n ' , a;n lin, r'(,eot d vvi'op'itv' ha ve 
ext 'ndi d the r e., l1 , to ( urz' 1i'p ' a 1;i'.., The %t.1at ',t ital tr",t% r eportedl 
here wer. .t- it ', ,'e I he pr oqr a' (W FI (Looti ni'incy ITaMIl Arialy",i' for 

COp I-S ',A,; l' 1o)-'.1 jrqn), div'lo;n'd at the U.' Ihur,'ti of the (.rrisu%. 
The ; tale Into, (non'idpration hot!h th, we i qt', applied to thi' varimplh, 

CaIp. .Ar!I t hnd ranner ir which the %a"p; p' wa%'. '.'P1'terd. 

13ihr (,rl.rd'. for nri t Ial) l ye.l (niorn;a l, f ir '. d .,r v,* 	 %i.' dr.ljre,'., aidse 

third der r 'n rIiJr I ',u'i*l) wprer d'tI. tne'ie'! by the Nati onal Nutrit ion ( oic(rilI 
(NNC) In t he Phl ppIn,'.. W' lqh, Chart for I're".hoil or ((O-,M morionth%) tabilp' 

produ,'d by the' NN'. were u ,'d I" thi' analy i',. 
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In the bivariate part of this analysis, the question examined is whether 
two variables are associated in a statistically significant manner; that 
iS, whether the observed differences in the distribution of one varlahle 
at the different levels of the other variahle are beyond the rdng(e thdt 
could be attribute:d to sampliniq vdriahi lity alone. The familiar Pearson 
chi-squarv test is often um. for this' purpose in the- case of simple 
rand i sai'i) 

The CPL proqrai tuse.d in thii ,ir. ys pi,l(ice, o t ,t St, tiSt ic, d 
jackknifed chi-sruare that dOt', functJion.t(st, arfore-do)valerit The 
multivarlat,' anilyl,'.l e. n', the hivariati arialyi% by cofiS idrinj 
the joint effect of variahli s, on e.,ich othetr. Ti,, eolrr .l riot 1 o 1 ny 
be i lust r ted , I'tll fo 1u],in n 'Q1e. tppose, tthd t 11 arried wa S 
Shown in the hivarIate. ,rlv', i

(
, to ho r Iit (. to hit t l , 4riI nut r it irinal 

status separato.,'. Mult vA ati, a Vi,1 of tilt- thre, vdil). Simul
taneously coild pro(duc, iyr oI th' foltotii!:,.Ot1Ii 1$ 

1. 1i1rr ai i, a',.,or iatvtl witti t o , hoJt nitn h , noot 

ad d it Ii o Ii ft I , 1 irie ! n I (con1 , 1OWldrt . 

2. 	 [Diarrhei it,as socit i'twith ritt f itI rior,hit a~qf hi'. n) 
.separate ef f ec t wlih i riu t Itin i%s on',1lrredi. 

3. Boti ijfp' ritd iti1 t 4iaeflt-nt % w . i e0 ar.1 tr e i; di arrl rhe 
Sep.i rait . t .tI (of ai e a I iitr t l tI no' It) ll 
add i t ve. vinri r i I. . tl- f ff. (.t of aly. do,, not 
depend oi ol ti or afil (c ye r ,,.ttih Ie vei riot r1t, , v , 

4. oti iri,!ot r . lrm If ', id eirl,h thf!aq, riot i t o. iorr b t 
effe(i of oA. Mi,, !-rl olei'ri!sthe levil of otler.on 	 til 

In the fl r% twI (ri '' . ,vO , oO tie'ti !t e') "-t,, tS, for" or. 
"expI idIII',' 	 the e!ffI('t of the nt her va,, i. on diirrfi,' oh rrdi n 

the Ilvlr lte arnaly',is,. In t.i st t1c! iiit r's, volhy a bdhli5 
Afft (.I h. Inr if , r'. ofhwif il rlr' i !, i fiP t lhr fully ,.i*l,1irilno thl 
etffe (ifIhe. othir. In the" il i r I l t.( oe, th f fi' t of i'ithi varIIlbiv 
ofn di itt le d ', ri!ode ,!'ie' tlf- l I voi' (it th' otti -r vin r Ial eI, wherfpii 

ft h 1!1. ,oth V ", i1Itf) v tA'. In ' rt1 1 !) Vir M l '. :"rI 'fa lint eri in thir 
'. o f t h ! l 1 	 'if I t!, ' r o 1 , ri'S '. l t1ii' i !,1SvIiiI 

a~ r I t'i i" i 	 U a I ,ii :: , I It . 1 , l . 

In t hf' cve 'i ;I I v r inif,...... I * r hsI -S Jj I.v w'' . i' I'i I n tsu fI) 

to d I t I rip~t I .It III, W1.(I' t h' . Of ri 11~ 1)r~ 'r 1 1 ), t[fed" 
V t'. rr , - - ff' I fil, .o',f'ti' ! i ! w ' rf of twi '('. 

,
vt Shinil '! i Ie,' r (:hi ti' i i ia 1, ( 	 Y, 
',,. o)f d i"lr r,lw I. ,% , ap 

a CAti '.11 r h1 to t h1,at l. va f I I 

It rjj 	 m r, I ,ar i t ,lr'. Y 1," I! '., ) roti 
he. v-'i 'n! o I'i l w. ri'l )v Ieent IfIv 1 i'(
 

e x 1fi ri 015 t lii,'ip lipir p t ff v( t of otl ieI'-. . oin,v' i vIc tei w it ?i tihe rioti
 

'.t, i a ! I; r'. '.telhll .
V, 'li, A,, , , *o I ri 1 'tI I( I '.i'O5I' not ifl y IWhif 

14 1h I tr.,i-" l. ue i Ite uIdnr' (dLirre 	 (Ivfri varIatil . Int irnt of 4, tI' d ' ,l 
Ot her %llituAt nutrt i ilft '. Ill tilh, d.e'ptfie'iit ,riv., hll lt rotuld 	 var I 1|0 
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1. Bivariate Analysis - Diarrhea
 

The variables that were found to be associdted with incidence of
 
diarrhea amoni children were the child's age, the child's nutri
tional state;;, the household's m ethod of excreta disposal, the
 
household's type of bathroom, the distance between the house and 
the toilet, the frequency of handviafhinq tfter us inq tie toilet 
and after children wore pl ayinq outside, rd the rnit hod o( garbagedi sposal, lhw",e are e1,aborat td upor beoI 

There i a hli ,,ocs i. t,1 on (p<.01 ) beitween th, d ,. of a chil 1(d and 
the inc iderice of di irrtici. (h il dr,n hvtw1.t.n th, a t, of 0 an"i 2 
h ad a rtjrh hluho'-" dlirrhtea rate . 

FIt3R" 18
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The method of excreta disposal is associated with incidence of 
diarrhea (p.01). In households having automatic flush toilets, 
fewer children had diarrhea than in households with other systems. 

Table 13. 	 All Children: Diarrhea in the Pdst 24 Hours
 
By Method of Lxcretd lDiSpUsaI, 19i71-H
 

M e t h o d o f e 
Excreta Di sp ' ,l Yen Percnt Percen t 

Automiatic f lu.h 2H 	 5,031 95 

Manual flush 2,724 14 1b ,004; 86 

Stays in pit 1,113 13 11,430 87 

Wrap anl tnroq ;-2 1/ 535 83 
Other 6( 1 6 3 0 4[ 89 

The nutritional le, y! of the chill is associated with incidence of 
diarrhea (p<.O ). ite rate' is hig.her for the not extreme form of 
malnutrition, but there is little difference admon the other cate
g or 1e %. 

Table 14. 	 All Children 0-4: Di arrhea In the PaSt ?4 Hours 
By Nutritional Stotus, 191-78 

........ ..- IT -T - IT-Vi T T
r-
Nutrit ional j . . . . . . .
 

Stawte Yes Percent Nio Percent
 

Nonna I 1, 1?d 1] 11,8,% 89 

First drqre 2,141/ 11 14,49h H/
 
mA I nr(i r i ,hf-I
 

Second d,.qr e, I, 1 , 11 H,195 89
 
ma I nj r ied
 

Third deir er h 1" 24 2,953 16
 
ma I nAJ r i shej
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The diarrhea rate amonq children living in houses with fully en

closed bathrooms was marqinally lowe- thean those living in houses 
where the bathroon was partially or cf.n)let-ly exposed to the 
elements. 

Hours 
Whether Bathroo-i 11, iul ly rfcloed Jr Not 1911-78 

Table 15. All Ciildr.n 0-4 Didrrhe,, in th( , , ,t ? H By 

[U I A k !<H i A 

Type of 
Bathro(,i YL', Perce t 

I 
i Pe r cent 

Total 5,6(3 1? 4 8 

Enclos e 1,1 ,') 1 I. 16" 9() 

Not enc l o!,w, 14 ,31H-. 863 

General lY, a , th;* di inc f ro the ho'j,' t o the tol l1Iet increased, 
the Inc ide nc,, of (It, rrhmi x1TorvI t.he cII drvn w S hi (1her (p(.01). 

Table 16, Children Warrhwei the t H4All D-4" in Pa flours 
Iy DIistance !8et oiero Ho '.,. in 1 Toilet, 1)11-18 

.............------ fw t v r Af-i..........
 

Di stefce 
(fw' ter,, ) Yq. r n)o N Pv rcenrt 

Insid,, hov ,o, 1,428, 9 13 ,10 0 91 

1-4 159 6 ?,4lf, 94 

5-9 680 12 .?? 88 

10-14 1 8/6 1/ 4,3311 83 

815-24 64,1 1 ? 4 §853 

25-49 111P 19 4,691#j 81 

50-99 30) 14 1.d?l 86 

100 or txr .e 3?0 11 1 6 t3 

Total 5,53 1? $11,811.1 88 
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Children whose hands were washed more frequently after they played
 
outside had a lower diarrhea rate an a group. This association
 
was only marginally significant.
 

Table 17. Children Diarrhe,<d tne Pn ByAll 0-4: in ,st flours 
Frequency of WamSin Chil drenn' Himdd After Playing 
Outs ide, 1971-78 

-T T-A 
Frequency of I
 
Handwashinq Yen, Pe,rcent No Pe rcent
 

Total 	 5,15% 13 3 ),41 1 87
1 

Always or Sonetimes 5,?31 12 31,6331 8b 

Rarely or Never 524 21 1,9141 19 

The frequency of handwa~hinq after usi nq the toilet 1S associated 
with incidence of d(idrrhed a'MUnq children (p.0). rewer children 
had di arrhea in houehol (, report 1nq that they wa,id "always" or 

0Sometime W tharn in houmuYl1d,% init Wt shed "rarely " or "nver", 

Table I. 	 All Chili drien 0-4: 1i arrhi in the Wi ?4 flour By 
FFrpeFl nc/ of Wlhin flanli' Af te'r U%iiq th ' 01let, 1971-78 

Frequency of ... 

Handwash inr l, Pt r~nt No Percent 

Alway, or 5(I"' leoi,.'. ,(!'i'lM I? . ,q 

1Rarely or never 4 ? 2(J 3,()31 - fit) 
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Alower percentage of children living in households where garbage 

was collected by a service was observed to have diarrhea than in 
households where garbage was collected by some other method (p(.05)0 

Table 19. All Children 0-4: Diarrhea in the Past 24 Hours 

By Type of Garbage Disposal, 1977.78 

Type of Ga-age . - .. . . .. ' 

Disposal Yes Percent No Percent 

Total 5,841 13 40o413 87 

Collected 948 9 10,117 91 

Other 4,893 14 30,295 86 

A number of other variables were tested for a significant relation
ship with diarrhea, but were found not to be significant, They 

.include: whether the sample of water from the household was classi
fied as pure, whether the household had piped water as the principal 
source of water, boiling of water, income, whether the child Is 
currently breastfed, frequency of baths, typ and distance of bath,whether the bath is shared, disposal of bath water, child's washing 
of hands before eating, handwashing by food preparer, cleaning of 
table before eating, and washing of fruits and vegetables* 

2, Sivaritte Analysis - Nutrition 

The nutrition variable reported on here Is based on comparison of 
weight to age against standards developed for the Philippines.
Alternative definitions of nutrition In the literature have been 
based n comparison of weight to height or height to age, The re
striction of the analysis here to the weight to age comparison 
rapresents a compromise in the interest of timeiness. The quo$
tion of Mhich standard Is most appropriate will mrit further study
In the final report. 
The analysis here will examine a limited number of variables: city,

agel Income, whether the child is currently breastfed, water purity
and source, and method of excrete disposal. The inclusion of the 
lost variable ismotivated by the significant role that playedIt 

in the analysis for diarrhea. 

'':iT-r:hstron,I effec of iy ontelvl ftentiinvral 
was shown earlir The overall nutritional level was considerablyhigher InCagayan do Oro than Sacolod according to the survey data. 
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There ii a high association (p<.O001) between the age of a child 
and the incidence of dirrhea. Children undvr aqe 1 hdd the 
highest rate for nonmi level of nutrit ion , wtvrej , the hijhet 
rates for second and third dvqree ri')nittrition occur for dq!e 1. 

Table ?(. t A1 f r, r ' IOnl Distr1tutlonPercre of o ltl Oi- Iurt 

Age N_U T R I T 1 r 
(Years) Nom a I 1 tThirFir<,,n 

__De___re_Norrn lr,__ rDegree______ 1_ _ 

0 56 30 9 t 4 

1 29 31 33 7 

2 21. 43 26 6 

3 30 4? 23 I 6 

43 41 1? 5 

There is. a hillh aSf.oC latln (p< .Oir)) l k'tweeo household inCOme1 and 
nutrticr|,il %tdtu5. fa' i I .; with ti(qh inc(y'- are clearly more able 
to nouri .h th r chil(Idre. 

Table 21. Percent of All Crilldren 0-4: Nutritional Uistribution 
fly I CO.,w, 19/1-1I 

7 R I T 10 N 
Inco(i., ..... 'T't 7 }lCond [rTI7TTd 

C-, 7- Iti-r(nurv__ 

0-4.00 30 3 6 1 

4,001-11.000 P1 31 1 I 

8 1~ ),O()o 41 4,0001 41 

o r (tv. r c,LaS 

m f 



There is a high 4#0sociat ion (p<.0001 ) between current brtCdsfeediny 
and nutritional statuw.. Currtently brea~tfedI children appear m~ore
 
frequently in the nor-ma 1cat e'qry.
 

Table ??. Pe.rcenrt of All LrMi Q.4: Distrib~itionjrv!-r, utritioil 
HIv Cur retr1 brt-a.tfteedJinqi ~it 191/-!U 

Currer-t Iy II__I__kI__10 

Breast f ei I !-T-mT

No________I___eorrve Oegree 

Ye
 

I -, Y) 
fethod (if4.0: 11 :1 ~ .~1 f 4-1 11t("i wi'llau Jia ic f lu)u' (011et. 
have ch ii1rw, wizp cow. i42q-ra!, ly hii9her levet~k of njtr it ior. Iho,.v 
with r'vr, f.1 ttn li.~~t are neo,# be* 11, fol luwed, by firvi I Ie% dlw,
post nf; of i-.~ tbv pit uridvr thjetr toile fractility iawlvt u % 

Thepre iA 4% or iii iot ()< .O'f)1 In-twe'rt n~irt II41 the 

Toble .'S. Percent of All ChildIren U-4; NutrItiOn (iyMetnol of 

moh( of N I k' T N 

1 tje~rrAu tt~t~7. 4r 

Majcial f tIt 0 I 11 
llu~ti % 

Otte'r/wra: i t 9 



U'There is a clear associatioin (P<,0001) between nutrition and the
 
principle source of water: 50 percent of children in households 
with piped water fall in the normal category# while only 33 percent 
of the remaining children are classified as normal. There was no 
significant relationship between nutrition and the purity of the 
wator sample. 

3. Nultivariate Analysis - Diarrhea 

a. Sreastfeeding 

As a first illustration of multivariate analysis of factors
 
associated with diarrhea, consider the implications of the
 
following two facts:
 

i. Current breastfeeding is strongly related to a child's 
age; most breastfed ch.ldren are under 2 years old. 

ii. Children under 2 have high incidence of diarrhea, 
especially 1 year olds. 

These two facts, working together, could make breastfeeding
 
appear to have no or a negative effect on the health variable, 
whereas actually breastfeeding, taking into account age, could 
hate a beneficial effect. 

The preceding hypothesis may be examined by considering the com
plete cross-classification of diarrheal status by age by current 
brelstfeeding status, CPLX may be asked to consider two models: 
one +in which the rate of diarrhea is associated with age but not 
current breastfeeding status, and a second which allows for 
separate effects of both variables on diarrhea* Ifthe second 
modelhad fitted the data significantly better than the first, 
then this would be evidence of a significant relation between the 
health variable and breastfeeding, once age is controlled. 
Furthermore, CPLX could estimate the parameters of the second 
model which would show the direction of associaticn between 
diarrheal status and breastfeedlng, controlling for age. 

Inpoint of fact, the sacofo model did not fit significantly 
better than the first; thus, the multivariate analysis cam to 
the st negative finding as the bivariate analysis. Breast
feeding did not have an effect on the incidence of diarrhea. 

b. Income 

The possible effect of income was examined ina similar manner. 
Just as for the variable 'currently breastfed" incomo had not 
shown a statistically significant relationship with diarrhea 
status In the bivariate analysis. This negative result is con
trary to the typically strong effects that Income has on other 

., 1'f +-p ++++++ +++ .+:++i+!++,, +++,+++ 
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variables in many other studies, .d is also surprising given 
the observed relationships betwec,, income and variables in this 
study that do sho4 Statistically significant associations with 
diarrhea, such as nutrition and method of wdste disposal. Again, 
multivariate analysis was employed to assess whether this 
apparent lack of relationship on the bivariate level was a con
sequence of more complex relationships with other variables. 

The 	 followinq nbservation; appeared to offer an explanation 
for the hivariate outcorne: 

(1) 	 Averaqe household inc(ne was measured to be higher in 
Caqay, de Oro than Bacolod. 

(2) 	 H ,rrh,, rate, were hilher in Cagayan de Oro than Bdcolod. 

These two factors could have worked to suppress an underlying 
positivi, relationshi p between ilc(l' and health status. When 
this hypothesis, wa, examined by rean, of a three-way table 
(diarrhmpi status by incm(e' by city), howrver, incoine failed to 
show a statih!.riilly significa'nt association with diarrheal 
Status wh'n city was controllvA. 

For thy sadl of com'leten', 5, additional models incorporating 
factor, of (hUo',,,) waste diosposal and nutrition were examined. 
Again, incov, failed to Ma en independent contribution to the 
model. Lonsequently, just as for breastfeedi ,',i, multivariatethe 
analysis (id not substantially alter the conc >i'non of the bi
variate analysis. The hoti seho ld's inc(om leVL 1 did riot affect 
the incidence of diarrhea. 

C. City 

As not ed earhler, the observed rates of diarrhea differed sub

StaWi..ally between the two cities in this study. One interpre
tat on wou ld he to ascrihe the differelce simply to eadsrial 
differe(cs', due to the intcrVi ewnq priods for the two cities, 
but the dliffvrencti also co ll 5o'. q(uiiclC anid otherrpfl, (.lSoC 


ecoloqihal Jif!firinc.', between thy two.
 

(i r r1 o(i'pdr of tW D CILi", 1% of 
lntpr p5l to 1%% %%the i'externt to whic:h I hi' Ipact If other 
variahlM 1e on to' rat, of (iar ilpa 1', aff ,(ted by city. 1o 
measure thil associatlion n, "interaction", the Lhree-way croS

clas. Ific,(atino of diarrhea by the exllanat ory variable by city 

must 	he con'. iepred. I Iv' var .abl) ,, relate.d to diarrhiea in the 
biarial p analy '.1', we.re eva1Iuate.d In thi' n Irs'thOl 

le'.ldpr t the ) 1 son thei-	 it 

om!nr: 
, hur'in wmst , dipo',al , d', Iavrp' to the ta1 let, hardwas.qti i 
after jI rln tlie toile't, and nutritiOn. ((ther varlibI m1,".

t inned earlie r, type of hat hr"D a!ni qi ha ,ta dispos al, w ere 

(pr(gli(ed ft (i further aoqilynI%' ono n(., t t (of theIr t mar ri nal 

lrv1l'. of '. lifir .irne. ) (f the five varialle ., three showed 
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no interaction with city in their effect on diarrhea: distance
 
to toilet, handwashing after the toilet, and nutrition. The
 
lack of significant interaction on these three variables is a
 
finding of substantive interest. For example, the lack of
 
interaction between nutrition and city in their effect on
 
diarrhea is evidence that very low nutrition (interms of weight
 
per 	age) is associated with higher rates of diarrhea for each of 
the 	two cities to approximately the sameY extent.
 

The 	 remaining two voriables studied, age and method of human 
waste disposal, showed statistically significant interactions 
with city. In both cities, the nighest rate of diarrhea were 
for 1 year olds, but for ages 3 and 4, an anomoly appeared 
where the diarrheal rates were higher for age 3 than age 4 in 
Cagayan (I Oro (thus, continuing the general decline in rates 
after age one), but the rates were curiously lower for age 3 
than age 4 in Bacolod. This reversal was the principle source 
of the statistically significant interaction between the effects
 
of age and city.
 

Meth.o(d of waste disposal also interacted with city in the effect 
on diarrhea rates. In both cities, rates were lower for house
holds with automatic flush toi lets than for households wi h manial 
flush toilets. In Bacolod, however, the differential is signifi
cantly more pronouncedi than in Cagayan de Oro. As with the basic 
differences between cities mntioned earlier, this interaction 
may be due to seasonal differences. (Quite possibly, during a 
period of qenerally low diarrheal incidence, the association of 
diarrhea with t4" sanitation variable may be quite strong, but 
during a period of qenerally high incidence, the association may 
be more blurred.) Again, however, the interaction may be a con
sequence of ecological differerces between the cities. 

d. 	 Dis' ance to loilet, Washing of Hands After Using Toilet, Method 
of Human Waste Diposal 

Three variables associ ated with the type and use of the toilet 
are all significantly related to diarrhea in the bi)varlate 
analysis. The MUlltivdriate question here addresses whether each 
of these related variables ha, a direct effect oI di arrheal rate!, 
distinct frf'i tth'' contribution ; thr other two. 

This guest ion wan approached )y first exa'iin rig the rel ationshi p 
of distance to the toilet and rro.,thod of hurman waste disposal. 
These two variablles are highly related in the survey results, ir 
particular, virtually all reported atjtinnatic flush tollets were 
within th,, respondents' huirn,. To exarmieie whether each of th',i, 
two 	 variabl had a iseparate effect on the diarrrieal rate, ti' 
cross-c lassif ,.at ion of diarrheal Etaruby (di,tanci, to toilet 
by method of humanu wa ,t. di spos al was con',ide'red. Hec.iu.e the 
effect of human waste disposal wa' found to interact with city, 
th' 	 cross-cla,..fiat ion also) inc lud'(1city as the fourth varlablo. 
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A number of different models for this table were evaluated using
 
CPLX. When no relationship between diarrhea and method of dis
posal was incorporated in the model, distance to toilet was
 
found to have a significant effect; with the variables reversed,
 
method of disposal was found to be significant when the effect 
of distance to the toilet was ignored. Of course, these out
comes simply replicate the earlier results of the bivarlate 
analysis, since the effect of only one viriable is considered 
in the models. 

When the main effect of method of disposal and its interaction 
with city are included in the model, distance to the toilet no 
longer contributes significantly to the model. Tihe opposite 
is not true, however, when either the main effect of distance 
to the toilet, or the main effect and interaction with city 
are included, rnwathod of disposal and its interaction with city 
continue to contribute significanrly o the model. Thus, in 
the first case, the method of disposal appears to "explain" 
t! hivariate effect of distance to toilet, while in the second 
case distance to toilet fail, to explain fully the cont ribution 
of the method of aispo al. 

These f indinq, serve to i(lentify method of disposal as more 
directly related to diarrheal rates than distance to the toilet. 
Althouqh it is far too mich of a simplification to say that 
method of disposal is the cause of diarrhea, the inference fros! 
the precedinq rdls isnonetheless causal in nature: that 
distance to toilet appears to have no statistically s iqniflicant 
effect o, diarrhied that i% not exoil dined by the roihthod of Waste 
disposal ard city. 

A similar analysis wa% corduntl to asseso the relative contri
butfio0s of ha n(iwanshinq after use of toilet and r of Iiurrilmo t hod 
waste dl,,poal, Inv outcrwu of the model iqr parallel" the 
precedinqnanalv',': rwthod of di s'pioral, aid I Interaction with 
City, hut not handwashi nj , or its i nteraction with cty, cont inue 
to cnotril iie % ql ifcl antl y o.the mode 1 when th' other variabl 
was corleprvd. Hfencvi, tIv thrv 5 In illi ca ) i vridte d,,s c ia

ap veric e utiOnlorip r to hie allI a coris of a sm njlv (tiler'lylnqj r el a
t i(nshi bei we en diarrhea ,nl the method of haan Wa.t, disposa . 

4. MultIvAriat,. Analys is - Ni!rit inn 

a. Inrte ract iorn% With i tyI 

am iof di arrhea, 
on ntrlI II oa wvn ei lred for variat ion by CIty. Renarkably, 
two varimle', with roitr'e19f %iqrfi(,a ! effet% on nutritlil 
did no! 'il'w any9 I f r 1"Iim Mef t t withI ( ty: Invonp, anil 
methol of x fret a ii sp % . IIu withli 1lnj lhi 1 

A%with th' f~i%', the eff ect of other variable' 

l'.,il , %a- err or, 
Incoe'ard aut Im lt I C f lu.hi tol l t. appar ! o bie p;ol i.ltivet y 
a.r)( tr',l with t I¢ %anv' ner ,'ayr)a wr i oral 1 1vI th" ri" (a 
dr iro and Han olod. 
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Age does interact with city (p(,01) inthe effect on diarrhea.
 
The somiewhat different patterns inthe variation of nutrition
 
by age is shown in the following table.
 

Table 24. 	 Percent of All Children 0-4: Nutritional Distribution
 
By Age of Child and City, 1977.78
 

'Age 	 NUT R ITIO N
 
(Years) 	 First Ucond i 

Normal I Degree I Degree 'Degree
Cagayan do Oro
 

0 63 27 6 4
 

1 32 42 22 4
 

2 31 48 19 2
 

3 40 46 11 3
 

4 40 46 12 2
 

Bacolod
 

0 52 32 12 4
 

1 27 22 43 9
 

2 12 39 30 9
 

3 23 39 32 7
 
t4 36 44 13 8	 <.-91 

b. 	Breastfoodino 

The bivarlate analysis Indicated an extrehely strong and bene
ficial relationship between breastfeeding and nutrition# The
 
bivariate tables for age, however, show that nutrition Is 
highest, according to the weight standards used inthis studyo 
for 	children under age to the sae children who are most likely
to 	be,breastfed. Aquestion immediately arises# therefore, as 
to whether 	 the apparent association between nutrition and breast
feeding derives simply from their common dependence on age.
 
Parallel analyses for two different age groupings were performed

In order to test this hypothesis. One grouping was confined to 
the 	first year of age, split Into six 2-month intervals. The
 
second was 	 based on three half~yosr Intervals starting at 6months 



and ending at 2years. Ineach case, for the three-way classifi
cation of nutrition by age by breastfeeding, the last variable
 
failed to show a statisti cally'significant relationship with 
.nutrition, once the relationship between nutrition and age 
was considered*
 

The lack of statistically significant relationship between nu
trition and breastfeeding, once age istaken Into accounts may 
be considered counter to other literature on this subject# in 
order to test the validity of this finding, an even more complex
model was examined, which could have offered an explanation for 
the observed results.
 

Particularly after 4 or 6 months, the choice of whether to 
breastfend the infant depends quite strongly on the household 
income of the mother; high-income mothers are more 'likely not 
to breastfeed, The previous bivariate tables also showed that 
high Income was generally associated with high levels of nutri
tfon. Thus, the three-way table relating nutrition to age 
and breastfeeding may not correctly represent the hidden effect 
of income. 

This second$ more complex, hypothesis Was analyzed for two sepa
rate age groupings: the first half-year of age, split into three 
2-month intervals; and the next year and one-half, split Into 
three half-yoar Intervals. Both age and incoi were allowed to 
affect nutrition in the model, but the separate contribution of 
breastfeeding to nutrition was examined. Again, however, breast
feeding showed no statistically significant relationship with 
nutrition, once the other variables were taken into account. 

The reader should refrain from superficial generalizations of 
these findings beyond the context of tis project. Hontheless, 
the results indicate that any beneficial effects of breastfeedng 
do not express thamselves Interm of the child's weight to a 
degree sufficient to yield a statistically significant relation
ship from the survey results. The negative outc holds equally 
when only age Is considered or when effects of both age and house
hold income are taken Into account. Should the follow-up survey

replicate this findin , then the variable breastfeedin can be 
expected to play little or no role Inthe final analysis.
 

c. Method of Cxcreta Disposal 

The bivariate, analysis indicated an extremely strong association 
between nutrition and method of excrete disposal Since the 
choice of method is highly related to incoe and Income his a 
strong effect on nutrition, an appropriate question Is whether 
the observed relationship between nutrition and method of die 
posal Is due to particular properties oY the latter variable 4% 
an expression for sanitary practices or Is the result of their 
comon association with Income In other wordso does method of 
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disposal continue to have a significant effect on nutrition,
 
once income isconsidered?
 

A preliminary answer to this question comes from consideration
 
of the cross tabulation of nutrition by income disposal by age
by city. A 'main effects' model fits the table quite well, 

,Ie.. and city each hadincome, method of excreta disposal,
separate effects on nutrition that combined additively. The 
contributions of Income and method of disposal were each 
strongly significant (p(.0001). The interaction parameters 
of the model were tested and found not significant, e*go 
the level of income made no statistically significant difference 
inthe effect of method of excrete disjnl:; o nitrition (and
vice versa). 

On occasion, the question of statistical significance can get 
confused with substantive importance, inparticular, there is 
a danger inoverinterpreting the impact of a statistically 
significant variable that has limited actual effect on the 
dependent variable. The "beta' parameters of the logistic
model provide one such measure of the substantive impact of the 
Independent variables. The parameters of the "main effects" 
modelare given inTable 25. 



table 25. 3eta Paraneters of the Logistic Regression of Nutrition on City, 
'w-etho of t(creta Oisposal, and Inco-e 

, -o 


01fEcreta 

".t: " 


W,-dIal flush 


Stays in pit 


Other 


Inco-re
 

1 - 4,00 


4.001 	- s,0Y) 


,o -15 


15 .l.1 

.35 (.12) 


-.35 (.12) 


.58 (.28) 


.18 (.17) 


-.07 (.17) 


-.68 (.16) 


-.41 (.16) 


-..
40 (.16) 


.14 (.19) 


.67 (.20) 


:st e7ree. 


.36 (.09) 


-.36 (.09) 


-.24 (.12) 


.33 (.14) 


.23 (.17) 


-.33 (.19) 


-.24 (.14) 


-.24 (.13) 


.06 (.21) 


.41 (.25) 


(Standard Errors in
 

. ?n1 ;e-2rc 

-.24 (11) 


.24 (11) 


-.33 (.38) 


-.41 (.26) 


.17 (.16) 


.56 (.27) 


.35 (.22) 


.51 (.19) 


-.11 (.25) 


-.74 (.30) 


3rd Degree
 

-.47 (.17)
 

.47 (.17)
 

-.01 (.40)
 

-.10 (.25)
 

-.34 (.31)
 

.45 (.31)
 

.30 (.32)
 

.14 (.25)
 

-.10 (.38)
 

-.34 (.45)
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As a rough indication of the interpretation of these parameters,
 
a coefficient of 0.6 converts a proportion at 0.50 to 0.65, while
 
-0.6 converts the same 0.50 to 0.3n. Similarly, 0.4 changes 0.50
 
to 0.60 (-0.4 gives 0.40), and 0.2 changes O.50 to 0.55 (-0.2 
gives 0.45). At levels other than 0.50, the effect is not
 
symmetric: a 0.6 converts a proportion of 0.10 to 0.17, while 
-0.6 converts 0.10 to 0.06. Similarly, 0.4 given 0.14 (-U.4 
gives 0.01) and 0.? gives 0.12 (-0.2 gives 0.08). 1hus, a 
parameter of 0.2 indicates an interesting and important effect, 
while 0.6 May he Said to denote an extrenely strong difference. 
Thus, the p)ramters presented i the table denote c lia ly 
Substantial effects for city, rathod of excreta disr'Pal1, and 
i ncome. In particular, even when i nC(uqE IS controlled, nwtthOd 
of excretd disposal continaes to have a statistically significant 
and 5ohstulantively important abcilation with nutrition. 

Incore by itSi lf doeS not "tx)lain" the effect of re*thoid of 
excretd AKP.1O ,, on nu trition. Quite possi e,,however, the 
method of dispo, A repreents ad1Itiondl infformalion on wealth 
and other d',pC!CK of SOC I oeLoMWIx c status of toe household 
teyond whait irffrlt ion 15 implied by inoCome. A hypothes is may 
t)e consideredri whiCh the aSSOc.1 aIdtion betwe'n nutrition and 
method of disposal in, interpreted as a reflection more on 
socioeponuniv(. status not represented by inCome than on Sarilta
tion pe'r %P. 

to a test o' 1his hypothesis, other variables that could also 
servp a% v'jurv' of socioeconomic status were studied. Four 
var ahles were vix'a'ri p!: type of lighting (electric vs. other), 
education of th' head, classiflCt ion of the house, and the number 
of huu'vho 1 it'- . All four var iables showed hiqhly significant 
relat i onhip%to nutr ition. 

As a n. '..ap, v.(h of th' four soc1oeco(nuii c variahles were 

e.xamin ed to d,'ter one if they still contributed additional ex

planat on in a mdv'I of rutr1tonil status that also included the 

effect of in(rrv,. (Di Iy on.', typ' of Ilqhtin{1, did no; the re
am inin/ tire ,' rold 0ira10 5 r. ;cLaN'y to the r''pl anation 

giver bf ti(1 W'. 

,ir ir(.("V
Thip -- i4 ro'.. .asi f) atL of matrit ion by hy city 

by tyfp of I q .t inq hy, rw'tho of ,,#n reta di spu'. 1r epr' i't,'%nt s the 
Joint off ri of all var iabl's. When inc('a' aid type of liqltlni 
are cn'.,iden, '', rr) hol of I '.p '.,l cont inu' to (m l I' a tati%

tically %ipiif cantiit roqtth tii'nnur (',,<.0'). ,, ith, 

I 


or 


parar'rtr. of the ra elv are no' h'.,t ani all y alterel 1y th.' 

Inc luS om" the, viri pr1 typ' l n q, c.an ne'e"of a ., of Iqhw a'. he in 

Wlhip '. 

r 01%pIoa 

may hP of Ivy Irportan'o In the analy. o the prOl)Lt reult. 
The a'., W riltdat l tho'. Iro i! ve ha rthat hod of ' i ti iI , la 

(f 
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Table 26. Beta Parameters of the Logistic Regression of Nutrition on City,
 
Method of Excreta Disposal, Income, and Type of Lighting
 
(Standard Errors in Parentheses) 

. E V E L S OF NUTRITION 
Variable 

Normal ... 1 st ) ( rete 2nd Deg ree 3rd De( ree 

City 

Caqayan de Oro .36 (. 12) .38 (.09) -. 25 (.12) -.49 (.17) 

BacoloI -. 36 (.1?) -. 38 (.09) .25 (.12) .49 (.17) 

Method of Excretdi
 
DisposaTl
 

Auto f1Iu,.h .51 (.25) -.37 (.24) -.24 (.40) .10 (.43) 

Manuali flI t h .14 (.17) .26 (.14) -. 36 (.28) -. 04 (.26) 

Stays in piL -. 04 (.16) .30 (.16) .13 (.16) -. 40 (.29) 

Other -. 62 (.16) -. 19 (.20) .48 (.32) .33 (,39) 

Income 

1 - 4,000 -. 36 (.17) -. 14 (.15) .29 (.21) .22 (.35) 

4,001 - 8,000 -. 38 (.17) -. 19 (.13) .48 (.20) .10 (.27) 

8,001 -15,000 .13 (.20) .o2 (. 2?) -. 08 (.24) -. 07 (.39) 

15,0o . .6? (.21) .31 (.26) -.68 (.32) -.25 (.48) 

T_.e of L h t inq 

[lEctr c .1? (.10) .24 (.08) -. 15 (.17) -. 21 (.20) 

Other -. 12 (.1()) -. 24 (.08) .!5 (.17) .21 (.20) 
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I. Sanitary Prdctices
 

As mentioned in the previous section, the variables that were found
 
to be significantly associated with diarrhea in children 0-4 years old
 
were:
 

- frequency of handwashin after playing 
- frequency of handwashin after toilet use 
- method of excreta dispos,al 
- method of garia disposdl 
- type of bdthroy:i 
- distance from hoies to toilet. 

This section will ihnven'tiqat.o whether differences exist among house
holds between otrdta with resp'ct to the above-mentioned indicators. 

1. Hardwdsh .g.After ...{ _i j u utoi 

In CagYAyn ler 0, "i1 percent of stratum I households repurted that 
the hon; ,h)l membnters waihi hand, after playing outside either 
alWdyV, r=o7't of the tim, or so,, of the time, while stratum II re
ported M9 percent and stratum 111, 13! percent. 

In IacoloA, househulds me hr, in daa)Jt I percent of stratum I 
hou sehold%, 3 pi cent of straturn I I households, and I percent of 
stratu' Ill hou ,ehulol' rarely or never washed hands after playing 
outs ide. 

(Sep Tale 2/. for percentage distribution of households on frequency 
of washinq hands after playing outside.) 

Table 27. 	 Percent of Households: Frequency of Washing Hands 
After Playing Outside By City and Expecrrimentol Stratum, 
1971-78 

i 	 -C ,gayi de ... .. ... -- - .T i;j-u-n f[....r .... ..	 Lir-T; . . - i! .. -i 

Washing Hiid, Exprimp"*n Straturi ErpI.ri,'itaIl Stratunr 

After Plyn (u1le- I II I I I 
,
All hom 'eholId	 U1i IOf) 11)) 1UI) INC) IO') 

Alway'., ron,. n! the 41 89 H/ 99 91 99 
time, nm nf the. 
t I r"l. ' 

Rarely, Ni,*r 	 9 1 13 1 3 1 
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2. Handwashing After Toil' Use 
Eighty-six percent of the Cagayan do Oro households and 73 percent 
of the Bacolod households reported that household members washed 
their hands *always* or 'most of the time". In C'agayan de Oro,
the proportion of households in stratum I reporting in the ftalwmaysN
category was significantly figher than in stratum 11but was similar 
to stratum 111. InBacolodq the proportion of households reporting
inthe 'Always" category instratum Iwas marginally higher than In 
both stratum IIl and stratum 111. (See Table 28.) 

Table 28. Percent of Households: 
Toilet Use, 1977-78 

Frequency of Handwashing After 

Frequency of 
Washing Hands 

After Toilet Use 

All households 

Cagoyan do Oro 
Experimental Stratum 
1 11 [it 

100 100 100 

Bacolod 
Experimental Stratum 
1 11 111 

100 100 100 
*II 

At I 

-'; 

O .! ', 

'/ 

' '. 

Always 

Most of the time 

Some of the time 

: '' • ' " '' "a", i k Li 

' ' % : ' L 

: ' : ' /; : 

/i 

' 

80 

9 

6 

"'/ '':: ,- , 

''3'' '/ 

I:. ' ' 

' 

'-. 

75 

10 

10 

e' 

.. : 

/ 

" 

' 

;I 

11 

12 

10 
I . A' : 

56 

24 

19 

' /' 

I'' ' '' 

A'1 

: 

45 

24 

22 

"' 'L'' ''*'! i:L 

' ; '' 

A; ,I"I " 

:' 

*: 

43 

21 

27 

- ; 

'' "• 

•.k 

" 

'' '9•L * 

' 

** 

'' 

. I 

Rarely 

Never 

2 

1 

3 

3 

5 

1 

2 

-

5 

2 

3 

5 

Don't know 0.5 -1 11 

3. Method of Excreta Disposal 

Seventy-three percent of the Cagayan do Oro households and 55 percent
of the Bacolod households used either an automatic or ma nual flush 
toilet. In Cagayan do Oros more households Instratum 11 used thle 
automatic flush type thin In stratum I& However, a significantly
lower percentage of stratum III households used this method than In 
stratum I* Inthe same city si if icantly more of the stratum I 
households used manual flush to Ilets than stratum 11 households. 
However no significant differences could be observed between 
strata inCagayan do Oro In teros of wstsys in pit' and Owrap and 
throw* methods of excreta disposal. 
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In Bacolod, more households in stratum I used the manual f lush 
toilet than in either strata II or 1ll, but no strata wdriation 

could v ecsta!)i shvd with rt,.pect to rino,1, t u'h. "Stay-. in pit", 

or "wrap ond thrnoi" exr'to ',pu..i1 . ('wr Tdi,. ?(0 for percen
tage distrlbajti10n bY ri.th )l of e rtru dvkl . 

Table 29. 	 Prc,', of H,.j', ehol 1.": ! o'! o I Acret1 Uipusd 
By City a I r , /1-/Htdoperr irwnlit i trtit 

Methol ot 	 Cia anr d," nIra WIco'IU 

Ex cret a )ipoa 1l I Lxperimental a ti I.Aper1mental trdtun 
_ __ _ _I 	 11 Il I1 11! 

10AlI househol d% 10(0 IU() 1) 1 OJ IOU 

Autcnatic fIuh I1 ?4 9 14 14 11 

Manual fIu "1 64 42 66 60 31) 24 

Stays in pit 11 23 24 21 29 34 

Wrap anti throw 0M z - I 	 I 

Ot'Aer 	 I II 1 4 20 30 

4. Method 	 of G, rhWbA.Iqt- [ioa 1 

ljou,o ,h(,I& 	it,thP" 1wfi ! i d *pw)',qIl (f t.i.i r 1arb)a q in a v4riety 

of WAY'%. 	 1-l i wit-r, j! ttiv hou,Jhl Oldl. vitftov burt(Wd the! 
9arb j,li. 	htq . a q rIJgiv ( e. W~i evidentot I by .ervi It . 
that re ' ' ! i n %tr ttcn fIa1 the'ir qwar .i' (.y l ;' tel by ,1 

service "wo.,rjr,1 to v-t'.r %trati 1] or 11I. Va, Tably 40.) 
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Table 30. 	 Percent of I1ousehold.,: Metriod of Grbage Disposal 
By City Ati Experirwrta, Stratu"1, 1917-78 

Garbage Dl spota1 IE.xperl!konl17 %t1'dL' nl .x')ariment dl St retuff 

All houseth,1o lu1 1JU 101) 100()f 

CoilecteoI by ?(0 Io) A 
set'rvi cet 

Burn i n(; 41 49 1 ?1 60 

Compost I I 10 ~9 is 24 

Dump outside yiard 17 20 19 1 3 1 

0uLV pit 3 2 it1 7 

urip inshltr yard I2 31 I

0 t 14 

sh 	 Iltert- .~ oi r~ It (Jo ~vii or Oro, mre t rat v-'IJ. ~ .. ' 

h I I ()*. rtvi ? (*,- tha tfati- I.%0trfr . i'n ii t~rt~),1fttor 
proprw) t{.w 	 1) "t.trIn ~t ' 'fiv) rqlw.r3 ba4hro-. "a%.J . 

Ityl i f i ' 1 ti tI (f r I t',f I Pi rr *. rajj r 1 1 r 14!)It- '1j.) 

lnwrx 41t of~~~~lephr'rr 11 
4t) j h1)r 41P 	 .erettjof 

Al)I o~h ' 1tE3 10w] 	 )J I 1X) 101) 

P'jr%let y ',c1ietcro 11 '1 	 1 10 

41 41) I 4) 

3 
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6. Distance From Huuse to Toilet
 

A significaatly higher perct(ntagjt of stratum I houseIolds in Bacolod 
had toilets inside thuir hJmse than in either Stratum Ii or 111. 
In Cagayan df, Oro the percentage in stratum I was significantly 
higher than trattju- III only. (See Figure 19.) 

IGURE ID 

HOUSEHOLDS WITH TOILETS INSIDE THE HOUSE 

48 

SIRATIJN I 

40-I S1RA11JM 2 
~~ SIRAThII 3 

R 2 

2t; 

17 

-AC_ i.L 0L:: ___1

I 
•0CAOAYA D 
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The average distance from the house to the toilet for both cities 
was 29 nmters. In Cagayan de Oro, stature I households had an 
average distance of 23 meters, while the dlstances for stratum III 
households wa 26 vketers,. The ddta for Fiacol od were 17 ayvters 
for stdtuP I and 46 (TA, for straturi II. (SIIee Iiure 20.)ter, 


AVERAGE DISTANCE FROM HOUSE TO TOILET
 

40 

STRATUM4 I 

L STRATUM 2 

40- STRATUM 3 
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SR 23 
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17 

%..4 Ar p 

aIIA.J CA~tAYAJE Lr l~A 

1911- fl! 
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J. Economic Uses of Water
 

1. Water-related Business Activities
 

The baseline surveys estimated that only 4,640 households (8 per
cent of the households) were engaged in water-related business
 
activities in the two cities. This ircluded 14 percent of the
 
stratum Ill households in Cagayan de Oro, and only 1 percent of the
 
stratum III households in Bacolod. (See Figure 21.)
 

FIGURE 21 
HOUSEHOLDS ENGAGED IN WATER RELATED BUSINESSES 

38- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

PJ; 	 CTRATUM I 
STR T MJ 2 

STRArJM 	 3 

28-


P 
E 
RcC14IE

7 7 

t dhol Inhcl~tn(Ir dOr w/1 m,. t fir wi ttouY ... y.. wi th
wthr, 

On Intir y r,1 hmi-tu r ,orllpIr1 td t . r. hwaIr-rr 41,' 1 ,.jinr*. t'.r* -

earnrl P'1,47 lll l, pr~r wr¢'t Iran' 1thv ,l.r t ( %rr 1,410lV );% ) 
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Table 32. 	 Number of' flo~jsholds Ir ,;ed in dnd Averdoe Incorke [dined in 
Previcxis Wet-i (In Pesos) for Ltici Wter-relateI IBusinew~ 
Type of [i~1n~~ 

1YPI'0Of___ 	 tCtqiydi (2le tro Biic_____ 

A I1I bu . i 

NumNvr of tius etio1 ds 2,379 2.263 
Avterai(; 1 153inc(nei 119 

Food pr t101n 

Numr~twr of horu seholds 458 219
 
Ave raqji n ,it 136 40
 

Water -WI1I i r 

Nun~jtr ol hvu eho I 967 62 
Ayvi'r~lv;, 1 torw'~ 96 4 

L 4un rir1nq 

No-i!vr Of' huwlehold-. 	 143 275 
Ave raqp incorni. 	 131 11 

Pou Itr- ra.IPt)w; 

Nu*ir(r of hotit.ehoiclo, 122 130 
Av..r,itp incrne 388 Not avahlie 

hw o 1i 396 619 
AverI~r ir)(fif 97 205 

Nw".'rr (it rj),,rho1(1 	 197 419 
Avr tifc imn 	 272 Ids 

Avt;jc- ir vt 	 104 S 
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Although most of the households that engaged in water-related 
businesses did so to supplewnt their Incomes, a few actually
obtained 75 to 100 percent of their household income from the 
business. (See Table 33.) 

Table 33. Percent of Households: Percent of Total Income 
Earned From Water-related Business By Experimental
 
Stratum, 1977-78
 

Percent of lotal Income Experimntal Stratu
 
Earned From Water-related Total
 

Businesses II 111-1 


0 93 92 94 98
 

1-24 3 4 3 1 

25-49 1 1 1 

60-74 1 1 1 

75-100 2 2 2 1 

2. Perceived Adequacy of Water Suppl for Business Activities
 

Fifty-three percent of the Cagayan do Oro households and 81 percent
 
of the Bacolod households felt that their water supply was very

adequate* or *adequate* for business activities. The reiing
 
households reported that the supply was not adqua"te. However,

only ISpercent of these households said that they desired to engage
In a water-related business even if the supply would becom adequate. 

4.:) i ": i ; ,
 



V,, RELIABILITY OF THE DATA 

The estimates developed from the sample are apt to differ somewhat from the 
results of a survey covering all households in the sampled cities but other
wise conducted under essentially the sm conditions as the actual survey.
The sampling errors -the differences between the estimates obtained and 
the results theoretically obtainable from a comparable complete coverage 
survey are unknown. Guides to the potential size of the sampling errors, 
however, are provided by the standard errort of the estimates. 
The 	particular sample selected for the Philippines Provincial Water Survey
 
is one of a large number of similar probability staples, that*, by chance,
might have been selected under the sam specifications. Each of the possible
samples would yield somewhat different sets of results and the standard 
errors are measures of the variation of all the possible sample estimates 
around the theoreticalg comparable compleat-cover., values. 

Estimates of the standard errors have been computed from the saple data for 
selected statistics in this report. They were calculated in the form of rela
tive standard errors (i.e., coefficient of variation), the standard errors 
divided by the estimated values to which thty refer. 

In conjunction with Its associated estimate, the relative standard error may
be used to define confidence intervals, ranges that would include the com
parable comple4te-coverage value for specified percentages of all possible
samples. The complete-coverage value would be Included in the range: 

I * 	 from one standard error below to one standard error above the 
derived estimate for about two-thirds of all possible saples, 

Il* from two standard errors below to two standard errors above the 
derived estimate for about 19 out of 20 of all possible samples. 

III. 	 from three standard errors below to three standard errors above 
the derived estimate for nearly all samples. 

An inference that the complete-coverage result would be within the indicated 
ranges would be correct In approximately the relative frequencies showA. 
Those proportions, therefore, mhy be Interpreted As defining approximate
probmlitles that the estimates shown would differ from colete coverage
results by as much as one, two, or three standird errors, respectively. 

For eample, If n etimatte total is shown as 60,000 with an associated 
relative standard error of 2 percent$ then the stadard error is1,00
(iLe., 2percent of 50 000). The interval from 49,000 to 51l.000 represents
approximately a two-thlrds confidence interval, ise., in about two-thirds of
the samples# the interval formed by adding and subtracting 1 000 fro th'e 
sampe estimate would contain the complete coverage total. illarly.
adding and subtracting 2,000 from the samle estimate (ine this cas 4U,00
to 61o000) forms Intervals that will cover the comleate coverag total In
about 	95 percent of the possible samples. Adding and subtracting9 3.000 

lk form 	on Intervals that v111 cover the complete coversge total for Almost
all 	saplae 

443 
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In addition to the sfirn.:d Ing error%, viet t9t i4tet. are~ %uhtct to varioush 
response ar~fai (Xwtt I ofi I teruor-. of coll c t ion. retiponste, c odi nt t ran. 
scrIpt Ioti * no#1ft*l~komJrr.E i rt . Tht-.t- evrr .(f o rr))?Vwq* dri1 operat Io'it. 
woulId dlii oml r a1r . cw! r tr 1 to be coiid(ojc tvl under thitand~t! 

iori, [Iij. 1i 1. cr rv . j of t fiir v! I- . I lyi 1t .ri". jtner 

It I,. :1 . ! al -;i~ of~ tr i -1 , rt rt-,,,-4 n.# oli op;t-ralp iurliO, trrur,,
 
wr i.v'r vi I (or rec( In t hi* c our-.t, of tilt, 'r tili of !ht- d'iti lu(
 

re a.," ",I I 1i ( ov ! It .tr~ (.f( J'.t(** W-e ti - r v . W, It
 

t~w~ * g . II*. Wr 4t( ew i Iv1 r . i t lit F,I.~ e)! ff
m C, I t 

w e (l It if, t r - r ., o lkjrfy * I r~f U-. 

4ft', 1~1. ;O 1 ii ' itfr 

ofP~ 1 's ? *f f, I~J P.. It r. tE f 'i ! ~ I 1 f I t 

vI.t 4 a 1 1'. 1 . (l' !r s' ~ uI t I- f I ,~', v ! " , ia'r14 J- I n ul1 i

4i rj li I~ ' rf If fq' * f l," ot- "'r,~ I *r tl t"; ani* f 

Ai4 IC~ w i f, f fp I 1. fi . 1a' :a'j f I'% " '. ", , '> 1 Va. 

g- 'ai V1, 
4*fl )*. f~ri "..a !a'111' fi I .. il cytv g ~ . i n ~a ,' . f I %~ 

f~.in .Ir e,, * v. Vf~~a VIii~ji 'l *. aI 

NoI ' i * * . f I f I v i Ifit nuf 01 1 .1 %1 "I I

ffe'pcfil (Ill It I1 . ofP I f 4- v r;, r . Iii I''d(1 A . i ,tIf W10II IIi *i I a'v lif

fnof', 41i t heyA rC.f fif a ifjIr1 tr f Pfi r (it r I %tICc ir Ilr ts i iV w I f t, . 



Appendix Characteristics With Nonresponse Rates Above 10 Percent
 

*1. Number of Cagayan de Oro 52.6Household Stratum I 
 50.0Items 
 Stratum II 
 52.1
 
Stratun 11 
 49.5
 

2. 	 Diarrhea Cagayain (I( Oro 26
Rate 
 Stratu-" 1 
 29
 
Stratun 11 
 23
 
Strdturi 111 
 20
 

3. 	Nutrition by

Number Breastfeeding 
 Both Cites,
Age 	0-1 
 Across All 19
Age 	 0-4 
 Strata 20
 

*If 	 the nonrespons(, rate is calculatol allowinn e.ich hous,,'iuld toto respond to onw hout'hold Iter (there were. 	
fall 

16 1 sted on the questionnaire) then tht rar ts )elow 10 vercernt. 


