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I. EXECUTIVE SUMMARY

This is the first of three reports in the evaluation of the Philippine
Provincial Water Project. There will also be a Vinal report focusing on
project impactes and an interim report focusing on shorter-term offects.

The project will be evaluated by comparing data on vairious water and healtn
variables collected from two study areas before and after projest implemen-
tation. The evaluation was designed and implemented and the data & * being
tabulated and analyzed by a team comnposed of members of the Philippine
Local Hater Utilitics Administration's Evaluation Division and staff cf

the U.S. Bureau of the Census, International Statistical Programs Center,
A11 data collection and processing was done under the sup2rvision of this
team. Funding for this evaluation was provided by the Agency for Interna-
tional Development, Bureau for Asia, and administered by the ifice of
Development Planning, Evaluation Division. This report presents the results
cf the baseline (before) surveys of the Bacolod and Cagayan de Oro study
areas. These two cities are believed to be representative of the 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 it the household
lJevel, the uses made of this water, the effects on health, nutrition and
sanitary practices, and other impacts of the project. The evaluation will
also investigate statistical relationships among many of the variahles 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 change in the water supply.

The fira' report will compare these conditions to those existing after the
project has been in place approximately % years, providing improved water
service. Pre and post-project conditions in areas of the cities not to be
served by the project (nonproject areas) will also be compared to allow
the evaluation to isolate the changes which may have been caused by ex-
traneous factors.

Major Findings of the Baseline Study

Prior to the project, 53 percent of Cagayan de Oro households, and 32 per-
cent of Bacolod households were already connected to the existing city
water systems, and for purposes of the study. comprise Experimental
Stratum 1. Averaqe annual income for households already connected wds
P18,866 and P10,901 in Cagayan and Bacolod respectively. 0On a per capita
basis, the fiqures are Pz,774 ($383), and P1,703 ($234) annually. These
current cubscribers should receive improved quality and quantity of water
when the project improves the existing systems,

The project will also extend the existing water systems into new areas of
the cities. Houscholds in these areas comprise Lxperimental Stratum 1.
Our surveys show that these aredas scere 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
lignting (57 percent vs. 74 percent and 47 percent vs. 75 percent) although
other indicators :uch as education (lower in Bacolod, but not different in
Cagayan) or quality of house construction (lower in Bacolod) show no consis-
tent difrerences.

Similarlv, tne areas that will not be served by the project water system,
Experimental Stratum 111, scored lower in selected indicators, sucn as
education of household head and percent of electrified houseihcids, than
thnse zurrently connected or those to which service will be extended. The
quality of house construction is significantly lower for the nonproject
areas in Cagayan and household income is lower for the nonproject areas in
Bacolod. Otherwise, the indicators show no consistent differences between
nonproject and project area households.

It appears, thercfore, that those households currently connected to the
pre-project existing water systems (stratum 1) have the highest standard
of living and that those to which the project will extend water service
(stratum 11) are less well off. It also appears that those households in
areas to wnich water service will not be extended (stratum II1) by the
project score somewhat lower in selected socioeccenomic indicators than
those that will be served, but there does not apoear to be an overwhelming
difference in the standard of living between those to be served and those
not to be served. (See Table. 2-4 and Figures 4-6 for a presentation of
tne relevant survey results.)

Forty-one percent of all households in both cities utilize water from more
than one source for household use. Even among stratum I households many
use water fram other sources for household uses.

Most of the households in both cities fetch water from some outside source.
Even amonqg stratum I households, over one-half fetch water. The distance
traveled to fetch water is usually greater in stratum Il areas although

the average distance traveled in Cagayan even for stratum I households 15

84 meters, compared to 96 for nonconnected households. In Bacolod, distances
traveled are shorter -- 21 meters for stratum I households, 36 meters an
stratum 11 areas and 51 meters in stratum 11 areas.

The baseline survey shows that approximately 10 percent of all nousenolds

in the cities were engaged in “"water-related” businesses. These ranged from
water selling, food processing, and operation of restaurants to piy and
poultry raising. Must of the households with businesses (53 percent -
Cagayan, 8l percent - Bacolod) felt that existing quality of water supplied

was adequate.

A major find,ny of the baseline study was that 82 percent of the water sam-
ples taken from the houses in both cities fatled 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 rnutritional
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 Cagavan and Bacolod respectively,
had diarrhed 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 normal, 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 H, The initial analysis
showed that the incidence ot diarrhee among ciiildren was affected by several
variables, including ace and nutritional status of the child, the housenold's
method of excreta disposal, the distance from the house to the toilet, the
frequency of washing children's hands after using the toilet or playing
outside, the method of garbaqge ¢icposal and, to a lesser extent, whether

the bathroom was fully enclosed. The level of nutrition was affected by

the age of the child, the income of the household, whether the child was
being breastfed, and the method o excreta disposal. Further analysis
revealed that these associations 11 appear to be a consequence of a

single underlying relationship between the method of excreta disposal and

the health indicators. That is, children living in households with automatic
flush toilets were less likely to have diarches or be malnourished than

children using other toilets,

It is interesting to note that there was no relationship between the house-
holds' water quatity indicators and the health indicators.  This Could be
due, in part, to the small number of households that were observed Lo have
"cafe” water. In order to properly test this relatronstip, a larqger sample
of households with safe water may be necessary.  Also, water quality at the
household level may vary from day Lo day, and a measurement at the hoasehold
at one point in time may or may not be representative of the "usuel” quality,
This relationship will be investigated again after a follow-up survey 15

conpleted,

In conclusion, there can be no doubt that both of these crties aeed amproved
water service. Most of the water sanples ecamined were Jetermined to be
unsafe for deinbang. Many of the households reparted that they fetch

and/or store water, indicating that the quantity or reliability of water
fron available Lources micht not have been suffictent,  The baseline data
also indicate that the project will extend water service into areas that
have a somewhat lower standard of living than those served by the systen
existing before the project,  The data also dmply that the health benefits
from the impraved water systems can be increased 30 more households use

automatic flush toilets.
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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 1s anaiyzed and
compared to baselire measures. The interim report will analyze results of
smaller-scale surveys conducted between the baseline and follow-up surveys.

The data on which this summary is based are contained in Section V of this
report. The information in this Baseline 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 come from data
collected in surveys of households in the project cities. These surveys
were done using a stratified random sample of all households in the areas.
The data collected were systemetically edited and electronically processed
and tabuiated and were analyzed scientifically using methods outlined

in Section VI of this report.
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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:
(1) 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) tne development of the
technical and institutional capability to extend such service %o other
cities in the Philippines.1 These qoals would be attained by repiacing
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, Baquio (Luzon) was also included
but was deleted later.

The project implemeniing aqency 15 the Local Water Utilities Adminis-
tration (LWUA). The Loan Agreement with USAID was signed on May 23,
1974, By the beginning of 1974, the new water systems in the five
selected cities were functioning.

The immeatate beneficiaries of the project were the residents of the
urban communities concerned. In 1978, the existing water systems
served about 30 percent of the households. The USAID predicted that
approximatelv half of the households would be served by 1982 with
water from the new systems, which are expected to provide safer water
(less contaminants) and more reliable service (less service interrup-
tions) than the older systems,

One of the conditions precedent to tne USAID loan was that an evaluation
be conducted to measure performance levels and the impact of the project
on health and economic development., At the request of AlD/Kasnington,

a 5-year evaluation study of three of the five cities? was developed,
The evaluation plan required data from household surveys conducted at
three pointes in time in hoth project and nonproject arcds Lo measure
performance and environmental sanitation effects as well as ultimate
health, economic and social inpacts of the project.

In 1976, the LWIA contracted the Institute for Phabippine Culture (IPC)
to conduct the evaluation i1 two of the crties -- bacolod and (agaydn
de Oro. The 1TP0 was responsible for desagning the study and managing

. A s ot et o s

lUSAlD. Capital Assistance Paper, P“‘I'RP‘Q“E-R(Q![QV[QI Water, ALDLDLC/P-
2020, March 13, 1974, o

254 ver, Yeeye and Warner, Proposals for an Impact Study of the Pmilippines

brovincial Cities Water Supply Project, Jaruary 17, 1975777

——— o o o .

b
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all evaluation related activities. 7vhe 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 assisv.ance
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
manaqging the study.

Purpose of the Evaluation Study

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

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

2. to assess the performance of the LWUA in constructing and maintain-
ing the water systews; and

3. to establish a frameworh for the evaluation of future water projects.

One of the main concerns of the evaluation team in 1975 was that a
fundamentally sound approach to impact evaluation of water projects be
initiated. It was recommended that the basic study design be expandable
to accommodate larger, more comprehensive studies, reducibie to some
smaller form for special purpose studies, and applicable to projects in
other developing countries,

The major questions that this study was designet to investigate include:

How are the witer systems performing?
Who is using the water from the new sSystens?
What are the short-term benefits to the users of the new systems?
What are the long-term health, econontc and social benefits to the
users of the water systems?
5. Are there causal relationships Lolween the improved water

systems, water use and the observed short and Tong-ters benetits?
6. What are the preferred health and socrovconomic megsurement tech-
niques for this type of evaluative study?

SN -
. o &



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 thie project and the third
is a control group not in the project are2.

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

Experimental stratum Il is the group of househoids in the project
area whosc major water source is not the existing city water system.

Experimental stratum 111 is a similar group of households in non-
project dreas.

Data will be provided by ten household surveys, conducted over a
4-year period. These will include a baceline survey of the study
areas (approximately 2,500 interviews), eioht rounds of smailer-scale
quarterly interim monitorine surveys (approximately 250 interviews
each round), and a follow-up survey (approximately 2,000 1nterviews).

The main purpose of the baseline survey is to obtain pre-project
measurements of the health and economic status in the study cities,
Bacolod and Cagayan de Oro. An additional purpose of the baseline
study was to establish the similarity or dissimilarity of the

various experimental groups betore project intervention with respect
to key variables. Fey variables include health and econoaic variables
as well as those factors which might affect those varrables or

affect or interact with the project intervention, Tne objectaves

of the baseline analysis are, specifically:

8. to compare houscholds an the three experimental strata with

respect to key variables,
b. to describe the social and econamrc characteristics ot the popu-

lation in all three strata.

The results of this analysis will prnpoint variables which should
be connidgered and may have to he controlled in analyzing trend and
before/after comparison data.

The purposes of the efght Interim monitoring surveys are:

a. to provide data for o time-series analysis of health effects
on the population,

b. to examine seasonal vardations fn health indicators,

¢. to provide data (combining the etght surveys) that will be com-
pared to the baseline and “ollov-up survey data to meatsure
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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 menitoring data to measure changes in the key
variables over the 4-year period.

The research design is illustrated in the following diagram where
X's represent interventions and 0's represent measurements.
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Interim Monitoring
survey

02 03 l....llog

Follow-up
Survey

010

D D D D T M T R R e e e e B N R G S G W SR LR S0 GE R EE M R G D S N T R Y W e w

Y Tl L L L T T L X T N R N N R ket sl

Baseline
Survez

0) X1
0 X2
0y

0y X1
0y X2
0y

0; represents the baseline survey conducted before the project implemen-
tation, 02 to 0Og represent the eight quarterly monitoring surveys, and

019 represents the follow-up.

X1 represents the intervention of improved water service to households
previously connected to the old city water system, while Xy represents
the accessibility to the new/improved water system for those houscholds
in the project areas whose major water source was not part of the old

system, )
choose to connect to the system.
03, 0q, etc.

The X intervention will occur over time as more houscholds
Thus, it is alsu shown atter Op and

The design lacks the equal number of observations both before and after
project intervention that is characteristic of time-scries designs.
However, the use of a comparison group allows comparison of trends in
effect and impact indicators over a d-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 5Studied3

There are USAID-assisted comprehensive water projects4 in Bacolod,
Cagayan de Oro, Davao, San Pablo and Tacloban Cities. From these,
Bacolod and Cagayan de Oro Cities were se.ected 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 areas throughout the poblacion and/or areas that were
targeted for the improved water systems. Both cities have dagricul-
ture and fishing as basic economies.

Navao City has similar chardcteristics, but was not considered due
to its large and rapidly increasing population of approximately
512,000, In addition, relocation of squdatter colonies 1n Davao
had bequn prior to the implementation of the evaluation study.

Tacliobhan City wdas also elimmnated as o possible study darea because
there were Dlans for the city o becom: the tarqget of several
governznent developrient prograss, mabing 1t difficult to tsolate
the effects and 1mpacts of 1moraved waler systems, a5 well as the
fact that the city's water improvenent project was scheduled to be

completed later than in Bacolod or Cagayan de Oro.  bor purposes
of thiy study it was considered necessary that the schedule of the
water sunply mprovement occur simultancously in the two study
areas,

San Pablo wan not considered because 1ts water supply amprovenent
brgan in January 1976 before the evaluation plan was fiaxlized.  Thus,
a basceline survey over all cithres attected was not possivle,

31PC Research Proposal, The Health and fconomic Impact of Improved Water
Systems on Proving[ﬂ] QitiQE' fﬁ76179, Atenco de Manita Untversity,
net ftute of PhiTippine Colture, Q.C., 19706,

4Canpfphcnnlvv projects refer to the proviston of o water supply system
that will provide water needs for the next 10-20 years,
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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
3; June 1980 June 1930
4) Sept. 1980 Sept. 1980
5) Dec. 1980 Dec. 1980
6) Mar. 1981 Mar. 1981
(7) June 1931 June 1981
(8) Sept. 1981 Sept. 1981
Follow-up Survey Jan, 1983 Hov. 1982
Final Report Auguast 1983 Auqust 1983

Each data collection effort is followed by a data processing phase.,
The results are then analyzed and reported,

There have heen several delays in the implementation of this evalua-
tion schedule, beginnming with the baseiine surveys. The contractor
responsible tor the destgn, data collection, data processing and
analysis of the surveys had ditficulty processing the baseline data
after it was collected,  The Census Bureau agreed to edit the data and
produce cabulations atter the fact,which proved to be time consuming.

Beginning in mid-i974% the LHUA assured pramary responsibility for
conducttng the evaluation and the Census Bureau became more directly
involved as advisors on the study,  Since the LWUA statf was inex-
perienced 1n all survey related activities, the timeliness of daty
processing and analysis was compromised in favor of the development
of a staff within LWUA capable of performming these tasks,
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4, Variables Included in the Study

The following i5 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 damages

Time spent fetching water

Characteristics of Water Supply

Water quality
Type o" waler source
If supply 15 enouqgh

Factors Affecting Water Quality

Storage of water

Boiliny of water

Treatment of water with chemicals
Filtering witer

Factors Affecting Susceptibility to Disease

Breastfeeding of children
Nutritioral status of ~hildren
Washing hands, dishes, fruit
Garbage disponal

Waste water disponal
Location of hathroo

Sharing o! bathror.

Type of toilet

Location of toil .t

Sharing of toil -t

Disposal of toitet water

Consumption ui Water

o e e v e e v i e o e

Amount of water fetched
Water bill (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

Chdaracteristics of Household Members

Demograpnic variables
Level of living indicators

Analytical Framework

a. Plans for Analysis

In specifying an ~nalytic ‘ramework 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 distinquish between the several types or classes of
variables that will play a role in the project evaluation.

In experimental or quasi-experimenrtal design situations, an ini-
tial distinction may be made between the “treatment” and the
"responise”. The treatment consists of the “stimulus" (in the
present case, the provision of a safe, reliable water supply)
which is to he administered to one (or some) group(s) and not

to the other(s). Accoraingly, the impact or effect of the treat-
ment is properly determined by means of pre- and post-treatment
canparisons among the various experimentgl strata in the study

population,

In this study, experimental stratae 1 and 11, both part of the
water project arca, can he affected by the new water system
while wtratum 111 cannot be (see definitions of the experimental
strata on page 7). Thus, for analytic purpnses, “membership”

tn stratum 1 or 11 is interpreted as representing the “treatment.”
The response, on the other hand, consists of those characteris-
tics, attributes, rates, etc. which the treatment 15 antended

to influence and which thus provide the basis for quantifying
the impact or effect of the treatment or project intervention

fn the study population. In the oresent case, the response
consists of changes in health status indicators (drarrheal

and other morbidity rates, nutritional status), project-related
economic indicators (water-related income), and varfous tndica-
tors of the efficiency/reliahility/quality of the water systems.



“14-

Another class of variables, socioeconomic/family/household back-
ground characteristics, 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 or 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 ordar to minimize the influonces of initial differences in
experimental group composition and changes in composition Juring
the course of the study on nbserved differences in the response
variables.

In the present evaluation, background characteristics such as
family income, family size, number and spacing of children,
household crowding, quality of houseing facilities, etc. are
relevant factore which may determine (at least partially) the
effects of the project on health and economic impact variables
and on which the experimental qroups 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 througn which both the project interven-
tion and backqround characteristics influence the response or
impact variables. For example, the fact that a given household
happens to be located in a: area where .iped water is available
fs not likely to affect any of the health impact variables unless
the household members take advantage of the availability of the
clean and reliable water supply in terms of such factors as in-
creased consumption of clean water, improved sanitary practices,
or related behavior. Similarly, higher household income may be
translated into better health only through such factors as more
adequate nutrition, better sanitary conditions, and the purchase
of greater quantities of clean water. Thus, variables in this
class are "intermediate” variables in the sense that they relate
the treatment and background factors to the responsc or impact
variables through specific characteristics or behavior. Such
variables are extremely useful for analytic purposes in that they
permit the analyst to pinpoint the specific factors responsible
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 tvpes or classes of vari-
ables described above are separated in rigure 1 by the dashed
Tines. The variables tc .ne 1ar right constitute the primary
.response or impact varis 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 ind cative 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 evaluaticn, namely

the assessment ¢f the performance ot the LWUA in constructing and
maintaining the water system, are included with the other response
variables in Fiqure 1. This was done for the purpose of simpli-
city, since many of the response measures of performance for this
aspect of the evaluation (e.qg., water quality, availability, and
cost) are intenmnediate or specification variables for the other
aspects of the evaluation (i.e., health and economic impacts).

It is tc be understood, however, that such variahles are to repre-
sent the respense criteria for tnis aspect of the evaluation.

Figure 1 suqggests something of the complexity of the problem at
hand. It should be evident that, particularly with respect to
the evaluation of prcject impacts on the health status indicators
(diarrheai 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 sowe 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 changes in the various intermediate 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
fntermediate variables.,

5Figure ] is a simplified version of the conceptual model presented in the Base-
1ine report, It was modified for the purposes of makiny an analytic approach
more explicit.



-17-

This two-stage strategy will be advantagecous 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 intermediate variables can be eliminated
as factors responsible for cbserved 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 after the follow-up
survey data are collected will be organized as follows:

(1) Assessment of Changes in Health and Economic Impact
Variables

. Incidence of Diarrneasl, (other morbidity)

« Nutritional Status (anthropometric measures)

. Econanic Benefits (water-related income, medical
expenses, work abhsenteeism)

(2) Assessment of Changes in Water-related Behavior

. User Status (source of water)

. Consumption (household and productive)
« Quality

« Cost (monetary and tine)

. Water-related Sanitary Practices

. Availability (satisfaction)

(3) Socioeconomic Background Cnaracteristics and Nonwater-
related Behavior

. Income (per capita income)

. Family Size (number and spacing of children)

« Housing (number of rooms, persons per room, facilities)
. Breastfeeding Proctices

. MNonwater-related sanitary Practices

(4) Multivariate Analysts

In the preceding outline, the first three sections constitute

the bivarfate portion of the analysis., These are further divided
as follows: the first section will examine chanqges in the respec-
tive impact variables that had occurred during the study pertod

{n the respective canparison groups (baseline data vs. follow-up
data), the second will examine changes in water-related behavior,
and the third will focus attention on group differences 1n So0cto-
economic backqground and non-water-related intermediate
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variables among the comparison groups and any changes that had
occurred during the course of the study (baseline 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 notad previously, however, the purpose of this
“portion of the aralysis will be to measure the etfect of the
project intervention net of other factors and weight the various
project relevant intermediate variables in terms of their con-
tribution to the total effect or impact on the response variables.

b. Methodological lssuces

There are several methodologicdl issues which will play an ampors-
tant role in shaping the final form of the analysis.  These are
discussed below along with propesals for dealing with them,

(1) Treatwent of Interie Monitoring Phase (IMP) Datd

As indicated parlier, eraght small-scale quarterly surveys
were conducted during the period December 1979 to September
1981 in addition to the Baseline and Follow-up Surveys.
While these data provide a basis for a time secies study,
it would be desireeble for the proposed analystis to combing
the data qathered from the IMP surveys into a single set

of estimates with a time reference at the mid-point of

the IMP (i.e., October 1980) for the purpose of measuring
the impact of the project, The primary reason for this

fs that the semple sizes used for the MY surveys (250
households in each of the cities per quarter) are likely

to be far too small to permt firm conclusion as to the
projects’ impact 1t snalyzed as eight tndependent surveys,
A tine serfes analysis of the [MY survey data would,
however, be useful as a supplementary analytic exercise

and 14 scheduled to be performed,

(2) Appropriatencss of Comparison Groups

A nore seriogs issue concerns Lhe adequacy of the compart-
son qgroups (erperimental strata) for the purpose of measur-
ing the fmpact of the project, In particular, the analytic
treatment of households tn the experimental stratum 11,
namely households not utilizing ity water systems Sources
prior 1o the project butl which were located In arcas which
would be connected Lo the water system during the courte of
the project, needs to bhe assessed,

6A multivariate analysis using the baseline data fs contained fn this report,
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Under a conventional quasiexperimental design, all house-
holds receiving the "treatment" would be classified as

the experimental group, while those not receiving tne
treatment would constitute the control group. In the
present case, it was recessary to further divide the
treatment group into two subgroups, depending upun whether
they were using the city water system prior to the project,
since these are to receive somewnat different

“treatments”. A problem arises. however, in that while the
project benefits are being administered on an "areal" basis,
the second experimental stratum is likely not to be hotio-
geneous with respect to the project intervention on a
"household" basia.  In other words, the fact that a qiven
household 15 lecsted in g project area (1.e., an area where
water connections are to be made available) does not mean
that all households in the arca will avail themselves of

the project benefits.  Accordingly, if the project nmpacts
are to be measured on oan oarcal basis, that is, according to
whether or not sanple households are located 1n g project
area, sore of the saripie houteholds in that area are hively
not to have been affected by the project.  Thay would dilute,
to some extent, the measurement of the aggnitude ot Lhe pro-
vision of improved woter., Thus, the second waler service
experimental stratun will consist ot housceholds that had

ond had not been exposed to the treatment.,  (See biqure 2.)

FIGURE 2, CONNECTION STATUS AT THE BASELINL AND FOLLOW-UP

Experimental
Stratum

SURVEYS BY EXPLRIMLNTAL STRATUM

Household Household
Connectron Status - Connection Status-
Baseline Survey Follow-up Survey
Connccted Connected
- Connecticd
Not connected -=::::::::::::::;
Not connected
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 experunental group distinguished
above. One approach might be to proceed initially along the
lines of a conventional quasi-experimental design analysis

in which the relevant comparisons would be between the two
water-service strata on the one hand and the control group

on the other, A second set of comparisons mght also be

made between the two water service stratd in order Lo a55es%
the extent to which the 1mpact of replacement of an existing,
albeit inferior, witer systea differs froon the provision of

a new o rvice, A third set of comparisons within the second
water Lervice straltum which assenss ditterences between house-
holds which received city water connections during the Study
period and those which a1 not also seems eisentiral,

One possible cutcose of thiy type of analysis might be that,
depending upan the proportiongl bhreaidodn o1thiin Uhe second
wWater-service stratun with respect Lo systes utilirzation

and the magnitade of obuerved difterences betweon the Sube-
groups, the anitral set of cotmparisons would need to be ree
vised by excluding the ‘nonusers',  This woald ellow a better
assensment ol the tenact of the water 1tselt,  (Given this
pessibility, 1t might be expeditious to explore thyo 1ssue ab
a prelimingry step in the analysts.)

Defining Appropriate Cohorts ftor the Asses<ment of Health mpacts

The pricary health-status andicators to be erployet o evaluat-
tng thee ampact of the project contast of measures ol drarrheal
morbidrty and nutrrtionagl wtatus among younsg chaldren,  Young
children were chosen an Uhe target popalat.on Tor thiy phase

of the evaluatton becaune they tend Lo he the popalat ton sub-
qroup that 1 most suncenlble Lo water-related maladies, anil
their status hus provide, a sensilive tndicator of the effectsy
of the project,  The wmpact of the project intervention s Lo
be ansessed throuch the comnarysen of health s tatus indicators
in the respertave canpartson groapns al the beginnang and Uhe
end of the studty perind,

An Aenue that arases concerte e selection o appropr fate
cchorts of children for conducting wuch before and af ter
comparison.,  Specitically, at assue 1 whether The comjiar -
fsony whoald be made for the sane cotnt of choldren who
are of a fixed age al each potnt in tiewe, The nature of
the probles 1o tllustated in Figure .

Under Option A, the analysts would focus on the extent Lo
which erpier freental stratus differences tn the hea Ith status
fndicators at e Uiewe of the Baselbine Survey, al which
time the subprpulat ton of fnterest wan children aged -4,
had changed by the time of the Follow-up Survey, At which
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FIGURE 3, OPTIONAL APPROACHES FOR SELERTION OF COHORTS
' OF CHILDREN FOR ASSESSMENT OF HLALTH
AKD NUTRITIONAL IMPACT OF PROJECT

Optron A Option B
Age of Children Baseline Follow-up Baseline Follow-up
0 —_ —_— —
]
2 r———————————
3
4 _ - -

o

0





http:infonmal.on
http:Follow.up

«23-

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 Bases
line Survey. HWith respect to morbidity, there 15 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 queationablc value in
evaluating the impact of the project.

For water consumption, information is available only for
those hosueholds having meters, and thus comparisons between
experimental strata cannot be made. More appropriate data
are to be collected on the Follow-up Survey, .t as in the
case of the data on diet, these will have to be anaiyzed
within a multivariate, cross=-scctional tramework.

(5) Survey Design Implications (explained in Section 1V)

The design of the Provincial Water Project bvaludation is

a multistage, clustered senple design in which relevant
information was collected tor oll residents of selected
households. In order to obtain unbiased estimates of the
impact of the project intervention, the analytic pro-
cedures adopted (particularly those employed in the multi-
variate analysis) must: (1) take into sccount the complex
(i.e., nonstmaple random) sample design, and (7)) minimize
bias due to intraclass correlation (which, 1n the present
case, arises due to the fact that data are collected for
multiple subjecty swithin households).

For the bivariate analyses, the conplex nature of the
sample design is to he taben account of by the calculation

TWhile the morbidity rates implied by these data are likely to overestimate
morbidity 1n the conventional Sense, they may nevertheless be used Lo AS5055%
stratum hrealth differestials if the reporting of accidental dinjuries were
random with respect to experimental strota (vee., accidents were included in
the reports of morbidity in equal proportions in each of the strata).
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of variances which reflect the stratification and clustering
procedures employed in collecting the data. These are to
be used in conducting statistical tests of signiticance.

For the purposes of the multivariate analyses, it will be
necessary to utilize a statisticel approach and computer
software which meet the requiremants noted above, thus
precluding the use of commonly used software packages

such as SPYY or SAS, which assume simple random sampling

and mare no allowance for intraclass correlation., There
does not seem to be any reason for not using the log-linear,
jackknifed chi.square np;)r(mcn“ used 1 the analyres of

the Baseline Data (in this report) for the analyses c¢f the
data for the final report, although other options {e.q.,
generaiized weiqghted least squares) are available and

should be considered further,

BSee Robert £, fay 111 "On Jackknifing Chi-Square Test Statistics, Part 1"
April 1981, for a description of this procedure,
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The baseline study aims to evaluate the health and economic conditions in
Bacolod and Cagayan de Oro before the completion of the water supply im-
provements. It will also establish the similarity or dissimilarity of the
three experimental groups before the project intervention with respect to
the key variables listed in Section Il, C.2., and measure the cross-sectional
associations between the variables as presented in the conceptual model,

The specific research questions to be addressed are shown below,

Baseline Survey Kesearch Questions

1. How do the three experimenial strata ditfer with respect to:

a. socioeconanic backqground characteristics?
b, kindy of water wources used?

Co quality (~afery) of drinking water?

d. water avartabarlivty and consumption?

e, anount patd for water?

f. health and nuteational status?

g. Sanitary practices?

h, economye uses ol water?

Zz. Is there an aswocrtation between water quality (safety) and:

a. wWoter Lource?
h.e boiling of water?
C. chemicel treatowent of water?

3. What factors anflyence the incidence of diarrhea among children aged
0-4 years?

4. What factors influence the nutritiongl status of children aged 0-4
years?

-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 houscholds using a household survey questionnaire and

a reporting form for the bacteriological test of water samples. The
height and weight of preschool children was also measured using bar
scales to determine their nutritional status.

Sample Design 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 multistage sample design was implemented. First-staqe
units were divided into strata as follows:

Stratum 1: Units containing housenolds 1n City water aredas which
either have piped water or are expected to qget it
during 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 dc¢ Oro

The sampling universe for Cagayan de Uro consisted of approximately
18 percent of the entire housenold populatrion. The remaining 27 per-
cent of the Lotal were excluded from the Sampling universe because
they were consaderably beyond the coverage of the water supply

improverent project and because-, unlibe olther houneholds 1o the
clty, they were Yocated in extremely ryrg) SN mount ainn g, areas.

For Cagayan de Oro the satiple dn g stratifaed two-otage desgn
which war conducted in two phasess  Interview, were conducted in
1,263 nounseholdn durang the farat plhase ant 256 housenolds during

the second phage,

For the farst phane the pranary Sarplang unata, blocky, were selected
with unequal probabilities withogt replacesent within each straton
with any duplrcates refected, The probahi b ities wer e based on the
number of hossenold, per blog fros the 1975 Cenaun of population,
The sample selection way carried ogt using o Lable ol randoa nusers .

Because the firstephsse welection of blocks did not allow bBlocks to
be selected mote than once, the Dlock s were 1ot Select ed proportional
Lo size an wan artginally tntended.  Large block s (hlocke of more
Lhan 276 hounseholds ) were undecarepresented, o otratus | Larqge
blocks account far aver 39 percent of the total householdn in 1wlh,

21
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but represented only 17 percent of the selected sample. If housenholds
were weighted by the inverse of their probabilities of selection, house-
holds from these large blocks would have weights up to six times larger
than the weights on households in smaller blocks. (lf a PPS systematic
sanple had been implemented, households would have been self-weighting,)
This variation in the weights would cause a considerable loss in effi-
ciency, rouchly 40 percent. Thus a supplemental sample, the second
phase, was selected to recuperate much of this loss. The blocks for the
supplemental sample were selected probability proportionagl to Size.

Within most of the blocks, the households were Jisted and a sample of
householdy was selected systematically with probability inversely pro-
portional to the blocks' measure of size {si1ze is the estimated number

of householdy).  But in larqe blocks (blocks larger than 276 households),
the blocks were seqmented and one seqrent was selected probdbility
propoertional to size, For those blocks selected 1n both phases, two
seqments were selected probability proportional to size using the

Durbin method.?  Tne only block of over 276 nousenolds not originally
sanpled was addied to the sample (1,e,, selected with certainty),

Bacoln

Of the 60 barangays 1n Bacolod, 45 were classifared a5 belonging te
stratum 1, 11 to stratus I1, and 4 were not classitiable with respect

to the stratrficatinn ¢riterte and were excluded fron consideration,
Excluded barangays represented agbost 1o percent of all nouseholds.

In each of the twn strata, saspling was done an two staqes,  birst-stage
UNTLY werse harangay s, Second-wtage untty were hosseholds oo selected

baranigay..,

Barangays w1 lhan strata were selectet Ly 0L bhase ! ot the tusber of
hrppaehol -y per batangay Tros e 1975 cenas ot popalatyon usting a
systeenat e sat e, Hogseto s within seleoled barangays werte selecten
tJﬂ ing syntesatic samparng o that W0 to ST horwetigldan wouald e selected,
This way arcoe plastied Ly oot tyrng the arigingd selecting ratey wilhin
first=staqge gty and Lot Lo varging crabshilities of selection tor
housetoldy, oo thal the destgn nplenented was nol sellewetghiling,

Thie selectron procedure resulted 1o abost 1,000 selections,

9J. Durbin, “Design of Multi-stage Surveys for the Estimation of Samnling
Ereors,™ 1967, AppYted Statisties, Volume 16, pp. 152-164
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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 svstem consisted of:

1. a program which refornmatted 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 800).

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 progran which printed user selected questionnaires,

. A& consistency edit progran which checked internal record
consistency,

6. a program which assigned welqghts to questionnaires,

7. several recode prograss, written to create new variables from
existing ones,  Thrs was done for use in tabylations and variances,

8. several hundred tabulations which were written in CENTS (Census
Tabulation Systes). These tables, ranging tran sample cross tabu-
lation, to comphicated analytical tables, were also modified and
re-run to create percentage tables,

9, a variance prograsn, which performed mere than 1,000 variance
calculations involving 140 variahles.

Analy«ts

statistical Statementr

A1l statistical statements were tested using conventional “t-test”
procedures, Differences that were significant at the 9% percent level
of confidenie are censidered significant, while differences stgnificant
at the 90 percent level are referced to in the test as “"marginally $ig-

nificant,”
XaTvut

Statements tn Lhe bivartate and egltivartate analyses tnvolving polyto-
mout charactersstics were also tested ot the 9% percent level of confi-
dence using the Jackyntfed chi-square test, which 14 an analoque of the
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familiar Pearson or 1iknlihood 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 wes not possible to locate com-
plete health records for Cagayan de Oro or Bacolod for the necessary
time period, 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 IIl. 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 Il is the group of households in the project
area whose major water source i5 not the existing city water system,

Experimental stratum IIl 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 somewnhat in both
population size and density. Caqgayan 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 223,000
people in 36,000 households. The population density in Bacolod was
1,430 people per square kilometer cunpared to 400 per square kilometer
in Cagayan de Oro. Cagayan 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 Cagayan de Oro and 33,862 in Bacolod at that tame. Uf 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.lﬂ

10Some of these households were not directly connected to the system, but used
someonc else's city water connection.

111¢ the detemmination of a household's major water source was not possible due
to missing data, then that houschold could not be classified anto one of the

three experimental strata.

=31~
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Table 1. Number of Households and Median Household Size by City and
Experimental Stratum, 1977-78.

| Cagayan de Oro Bacolod
Experimental Number of  Medran House-| Number of  Median House-
Stratum Households hold Size Housenolds hold Size
A1l Strata 25,473 6.6 33,8672 6.5
Stratum | 12,528 6.8 10,8487 e.4
Stratum 11 9,938 6.4 14,561 6.6
Stratum 1] 1,279 7.2 4,07¢ 6.6
Stratum Missingll 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 monetary 1ncome

. highest school grade completed by household head

. number of household items owned

« classification of house type by strenqth of construction
. cwnership of house and iot

. source of lighting used

Obtaining measuranents of these tndicators bhetore the new water systems
were completed provides a profile of potentral benefsctaries and estab-
Tishes the similarity or dissimilarity of the experimental strata.
Table 2 summarizes the resulty obtatned during the baseline survey.
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Each of the socioeconomic indicators are discussed in detail

below.
1. Income

¢owLmo

Comparisons between strata I, Il, and 11l reqgardir) the average
annual monetary household income were made for both cities,
only significart difference was that the stratum | households had
relatively higher average incomes than the stratum [1l households

in Bac
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olod. (See Figure 4.)
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The distribution of households by income level is showr. in Table 3.
In Bacolod, there is a significantly larger percentage of house-
holds at the lowest level of income 1n strata Il and [I1 than n
stratum 1. In Cagayan de Oro, a larger percent of tne stratum ]l
households reported incames at the lowest level (P15,000) than
stratum 111 households in both cities,

Table 3. Percent of Households: Househuld Income by Stratum, 1977-78

Rnnual Household Cagayan d¢ Oro facolod
Incom: Experimental Stratun Experimental Stratunm
(in pesos) l 11 11! ! Il 111
A1l douseholds (M) 107 109 100 100 100 100
1 - 4,000 16 19 25 31 40U 48
4,901 - 8,001 24 30 33 32 KK} 35
8,001- 15,000 32 23 24 17 14
more than 15,000 28 28 17 20 14
2. Educational Level of Household Mead

In Bacolod, the stratus | houseolds hat g sygnificantly higher per-
centage of househald heads with colleqge degrees than the strats 1l
and 111 housenolda.  In Cagqayan e Hro, the percentage of houschold
hoads with college deqgrees was marginglly greater for sorata 11 when
canpared to stratus 1. (See bagure b.)
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FIGURE &
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Number of Household Item: Owned
The households in stratun 1, 11, or 111 do not d¥ffer significantly
with respect to the number of household items owied ex 2pt in
Bacolod, where there f5 a significant, but small diffe ence between
stratum 1 and 11 households and between stratum 1 ang stratun |11
households. Housrhold §.evms fnclude a sofa set (constdered )
ftem), dinfnq roon et {1 ftem), dressing table, clothes closel,
redio, phonograph, stereo set, television, range, refrigerator,

alr conditioner, wating machine, sewing machine, electebc fan,
chinaware set (1 ftem) clock, and shelf of books (1 ften). (See
Fiqure 0,)

The results for Cagayan de Oro for this Indicator might be incon-
clusive due to unusuaslly high nonresponse,
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Classification of House Type
Only 17 percent of the Bacolod households and J4 percent of the
Cagayan de Uro households 1ive In stryctures descrtbed as "permy-
rent, concrete and woot”,  Most of the households tive In et
permanent dwellings whilch were made of cheap ratertals and were
physically run-dows,  In farolod, approstmately 16 percent Tive in
structures even leus permanent,

In Dacolod, mare of the stratu= | househialds Yive fo the peroanent
gstructures than steatum 11 or 111 households,  Ta Cagayan de Oro,

o greater percentage af steatum | househnlds than stratun T house-
holde were otinerved Lo Vive In the permanent structures,
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Table 4. Percent of Households: Classification of House by City and
Experimental Stratum, 1977-78,

Cagayan de Oro Bacolod
Classification Experimental Stratum Experimental Stratum
of House | eemeeememeee e edecccnmrasemsesamicccccme e mam————a—m—-
l 11 111 1 11 I11
Total households...... 100 100 100 100 100 100
Permanent :
concrete and wood.. 37 37 24 23 14 13
Semi-pvermanent:
cheap materials.... 42 35 50 29 25 25
Permanent or semi-
penmmanent in poor
repair or physi-
cally run-down..... 19 26 26 39 4] 4)
Barong-Barnfgeeseees 3 ¢ - 9 19 22
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5. Ownership of House and Lot

The survey results show that

more of the stratum 11 households in Bacolod and the stratum

IT and 111 households in Cagayan de Oro own their houses than the
stratum I households. (See Figure 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 ecither city. (See Figure &.)

House and lot cwnerchip does not seem to be a qood socioeconomic
indicator because a poor household might own their “"baronqg barong”
house while a relatively more affluent hou.nold mignt not own
their “permanent” structure.
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6. Source of lighting

Alrost all the households in both cities used either electric or gas
lighting. Generally, the presence of electric Vights in these areas
{5 an indication of a higher standard of living. In both cities,

75 percent of the stratum | households used electric lighting.
Accordingly, they were relatively better-off than the stratus 11

and 111 houscholds, where in Bacolod 50 percent (stratun 11) and

33 percent (stratum 111) used electric lights and in Cagayan de Oro
47 percent (stratum [1) and 29 percent {stratun I11) used electric
lights. (See Fagure 9.)
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C. MWater Sources in the Study Areas

More than halt of the households in the study areas used piped water
before the new systems were built.,  Seventy-one percent of the Cagayan
de Oro households and 40 percent ot the Bacolod nousenholds reported
that they used Diped water as the r matn water source, o mnast cases
the piped watver way froan the existing Oty waler systen,  Hased on the
1978 records of the Cagavan de Oro and Bacolod Water Districts, there
were 6,454 resdential service connectiony 1n Cagayan de Uro and 3,937
tn Bacolod. (See Table H.)

Table 5. Number of Service Connections, 1977-78

- I
Type of __Cagayan de Oro Bacolod
Connect1on AR 2L 1977 [ 1978
Total, all types | 4,507 G,bo7 - 4,37%

S L

Source: Cagayan de Oro and Bacolod Water Districts
Recards, 1974

Only 23 percent of the households (n the study areas (27 percen: 1n
Cagayan de Uro and 19 percent 1n Bacolod) reported that their major
SOUrCe wah waler piped anto Lhe house,  The other users of piped
water utiltye! ogtatde Lource:,,

Othor SoLoenudde reportet yuang open of covered welln, rivers, streans,
ratnwater . and purchane ! waler as thedr maoa waler Source,  Thirty-f1ve
ercent of the bacolod housetntds gt 10 percent of the Lagayan de Oro
i
househalds gned covered wella, 27 peroent b0 Bacolod ant T percent o
L]

Canayan de Uro used open o welln, and 4 percent 1o Hacalo) and 11 percent
tn Cdrmym dee Uro gaed one 0f Lhe other sources renlionie) anove,
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Table 6. Percent of Households: Main Water Source By City and Experimental
Stratum, 1977-78

Cagayan de Oro Bacolod
Experimental Stratum Experimental Stratum
Main Water Source Total ! 11 111 Total I Il 111
A1l household 100 100 100 100 100 100 100 100
Piped 1nsade 27 32 25 10 19 42 9 10
Paped outsade 44 67 16 56 21 58 3 5
Covered welld 12 z 26 23 35 4 54 49
Open wel b 7 1 12 7 22 - K} 34
Other sourcest J 11 - 21 3 3 - 3 11

Alncludes artestan well and electrically pumped covered wells,
bincludes pu=pet ant manugs) ly-drawn open wells,

CIncludee ravers, stresw ratnwater, hought water, and other sources not included
1N previous cateqories,

7 « less than 1/7 ol 1 percent,

- & A0 Cauves
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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 cf the households in the city water
area (strata I and I1) used additional sources than those in noncity
areas in Cagayan de Oro. In Bacolod, less of the stratum | households
utilized additional water sources than either the stratum Il or stra-
tum 111 households. (See Figure 10.)

FIGURE 10
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Table 7.

Y.
Households' Opinions On Their Main Water Source

To provide a comparison between the City Water System users (stratum 1)
and nonusers (strata Il and 111), the households' opinions on their

main water source was ohtzined. Below is a table presenting the percen-
tage of households by the level of satisfaction wih their water source.

Percent of Households: Level o Satisfaction with Service
of Their Preserit Water Source By City and Lxperimental
Stratum, 1977-74

Level of Satisfaction

Cagayan de Uro | Bacolod
Experimental Stratum | Experimental Stratum
! 1] 111 ] 11 111

|
|
|
|
Very Satistied )
Satisfip }

Dissatisfied

2 3 4 5 3 6
45 27 38 67 10 68
48 62 57 27 2] 25

Very Dissatisfied 5 7 1 1 z )|

i
|-

AS mentinoned earlier, the survey estimated that 50 percent of the
households o Lagayan de Oro and 37 percent an Bacolod City utilized

a City Water Systen source (nol necessaryly their own).  0f these,
very few an both citres reported thet they were very satisfied or very
dissatisfiod with their water Source,

In Bacolod City, the majority of the households in all strata were
satisfied with their water source.  The most frequent stated reason for
thear satisfaction was that water was always avarlable. Most of the
households who were dissatistied reported erther the water f1ow was tn-
adejuate or the ource was too for froo tuevr residence,

In Cagavan de Ury, oare households an g1l strata reported that they
were diasatintfaed than sataisfaied with their water source.  The reasons
for dissatiafaction among the ity waler users were related to the
inadequacy or unreliability of the vater flow, while nonusers,

reported that woler was oo expensive or unreliables The satist ted
households reported that water was always avatlable for their needs,
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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 samples tested in both cities were
below the Philippine national standards for safe drinking water. In
Bacolod, the proportion of households with unsafe witer was highest in
stratum 111 (100 percent), followed by stratum Il (78 percent), and
stratum | (66 percent). There were no significant differences in
Cagayan de Oro. (See Figure 11.)
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More of the households whose main water source was piped into the house
had safe water. (Sce Table 8.)

Table 8, Percent of Houscholds By Water Quality Results
and By Main Water Source, 1977-74

- D T

Water Quality Al Piped t Piped Covurvd? Upen | Other
sources | InsideUutside] Well Well | Source
Both Cities 100 100 | 100 100} 100 100
Safe 18 28 16 15 | 14 | 9
Unsafe | 82 | 12 84 85 | 86 9)
I
Cagayan de Oro 100 100 100 100 100 100
Safe 9 15 7 6 3 5
Unsafe ) 8% 93 94 97 95
Bacolod 100 100 100 100 100 100
Saf¢e {23 39 27 17 16 17
Unsafe 1 61 13 83 84 43
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The survey results showed a marginally significant relationship between
the boiling 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 <afe water than those who did not.

(See Figure 12.)

FIGURE 12
WATER QUALITY BY BOILLING OF WATER
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" No conclusive statement could be drawn from the data on household
treatment of water with chemicals hecause 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 determine the relative avail-
ability of water were:

percent of houscholds storing water
percent of househalds fetching water
aversge drstance froci house to water source

The quantity of water consured by the households was not directly
measured n the baseline survey.  Instead, some partia) medsure-
ments were used, 1ncluding nusher ot gellons of water fetched per
household member per weer and nusher ot qallons of water hought per
household memher per wees,

A surrmary of these indicators 14 presented an the following table.

Tahle 9. Water Avarlatility and Consumption By City and Experimental
Stratum, 197/-74

e e e = v e e

Cagayan de Uro Bacolod
Indicator, Experimental Stratum Lxperimental Stratum
[ I 11 | TT Tl

Percent of
housceholdy 9% 96 100 84 96 100

storing water |

Percent of
househaldry, 63 A 87 57 H3 86
fetching water

Average diy-

tance (meters)
frat hounse to 84 90 96 2l 36 51
matn waier
source (7)

Number of gal-
lons fetched/
househol # 8 8 11 13 11
member /weey ()

Humbher of
gallons hought/
household b 12 ? 5 5 4

memher /week (X))

L P T orpsrepem—
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1. Storing of Water

Nearly all households in both cities, (95 percent) stored their
water for houschold uses, indicating that either the water supply
might not have been sufficient 24 houvrs a day, or that the house-
hold preferred to have stored water available. (See Figure 13.)
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Water Fetching

100 -

Seventy-three percent of the house%olds i1n both cities fetched water,
This included 61 percent of the stratun ! households, 79 percent of
the stratum i1 households, and 6 percent of the stratus 1] house-
holds., In each city, more than BY sercent of the stratun 111 house-

§

holds fetched water,  (See Fagure 14,

FIGURL 14
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Distance from House to Main Water Source
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As previously mentioned, 27 percent of the Cagayan de Oro households
and 19 percent of the Bacolod households used water sources that
The other households had to walk Ssome

were piped into the house,

distance to obtain wat~r from the source.

In Cagayan de Oro, the

average distance from the house t the source for these households

did noit vary between the strata.

In Bacolnd, the stratum | house-

holds were closer to the water source, on the average, than the

stratum 1] or 11! households.

(See Figure 15.)

- —_
FIGURE 1C
AVERAGE DISTANCE FRCM HOUSE TO MAIN WATER SOURCE
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Average Gallons of Water Fetched

On the average, a household fetched about 73 gallons of water
per week -- 11 gallons per household member. 17 Cagayan de Oro,
households in each of the three strata fetched about 8 gallons
per household merber. In Bacolod, stratum I and 11 households
fetched an average of 11 gallons per household member while
stratum 11 households fotched 13 gallons per household member.

Bought HWater

As shown in Fiqure 16, most of the households in both cities
reported that they did not purchase water. Nevertheless, a
significantly lower percentage of stratum 111 households bought
water than stratum |1 households. The percentage of stratum [11
households who bought water was also lower than the percentage
of stratur | households (this relationship was only marqginalily
significant in Caqaye” de Oro),

FIGURE 16
HOUSEHOLDS BUYING WATER
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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 Il having the highest estimate (12 gallons).
In Bacolod, the average ranged from 4 to 5 gallons in the three
strata with little variability. Table 1U shows the survey results
in terms of qgallons of water bought per houschold member.

Table 10. Average Number of Gallons of Water Bought Per Household Member,

1977-78.
Cagayan de Uro | Bacolod
experimental Stratun | Experimental Stratum
| 1] 111 | ! 11 111
|
Average Gallons Per | 0.9 1.7 0.3 P07 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 | and 62 percent
had water pipeu into their houses. For households with inside connece-
tions, the averaqge water bil) for the month preceding the interviews
was ¢225.3 ($3.33) -- P25.4 in Cagayan de Oro and P25.30 1n Bacolod.
For households who used at least one source that was part of the ¢ty
water system, bul not piped into their houses, the average bills were
P16 ($2.13) overall == §12 in Cagayan de Uro and P24 1n Pacolod.
However, almost half of the households in both cities recelved q bill
of Tess than Pl ($0.12),

As previously mentironed, there were also 10,580 houscholds in the study
areas that purchased water from vendors or nevghbors.  Thrs included

15 percent of the stratum | household,, 21 percent of the stratum 11
households and 7 percent of the stratum 111 households.  These house-
holds paid an average of POLOB ($0.01) per gallon of water -- you.13

in Cagayan de Uro and P0O.04 in Bacolod. (See Table 11 tor the average
centavos pard per qgallon.)

Table 11. Average Centavos*® Paid Per Gallon of Water By City and
Experimental Stratum, 1977-78

Cagayan de Oro BacoTod
Lxperimental Stratum Lxperimental Stratum
Tota) I 11 111 Total | 11 111

Average Centavos 13 18 g 11 4 3 4 1
Patd Per Gallon

l —

* A centavo 15 1/100 of a peso or about 1/8 of a U.S. penny.
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H, Health and Mutrition

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 signiticant differences between groups
of children in the three experimental strata with respect to these vari-
ables. The differences between cities are sygnmificant, however., The
baseline measures are shown in the following figure ant table,

FIOURE 7
CHILDREN AGED B-4 WITH DIARRHEA
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Table 12. Percent of Children 0-4: MNutritional Levell3 By City and
cxperirnental Stratum, 197/7-78

I e e
Nutritional Cagayan de Oro ' Bacolod

Status Experimental Stratunm Experimental Stratum

] 1 1 111 l 11 111}
Nomna) 40 44 4] 37 37 22
1st degree 4l 4] 43 34 36 29
malnourished
2nd degree 15 12 11 26 24 37
malnourished
I

3rd deqree 1 3 4 7 6 1¢
malnour 15he!

An objective of the baseline survey was Lo pbserve associations between
these myin Inficators and other variahles collected.  Tne following
analysis describes relatronships between Ingidence of diarrheg, nutry-
tional <tatus, and other variables for children aged 0<% 10 the baseline
survey,  The andlyste presented hvre may bhe ¢ivided into two parts.  The
first part, o "bivartate analysis”, examines assoctations bolween pairs
of vartables, for exa=nle, the assocration belween drarchey and age,

The second part, a "rultivariate aralysin™, expresses nare canplex re-
Yatfonshipy, that ray arrae amang three or more varfables,

The statistical rethodology eonlayed was Tog=Tinear analysin,  This
technigque attow, recearchers, Lo erpresys both iempl - and complex rela-
tionahipes present an o crosa-clastfred dats with g foexability conpar-

ahle to that progidet Vinear reqgression and relatesd technigues tn Lhe
tave of contingoas vartables.  Nuseroos bow s and technical articles

have appeare:! on the subtect,

Although mont ol the statistical Titerature oo log=linear analysis per-
tatny, to the cace of simple randon saspling, recent developrentys have
extended the reculte Lo compler sa=ples, The statistical Lests reporled
hore were oy ated by the progeas (0L (Contingency Table Analysts for
Comples Sample Desigra), developed at the U5, Burean of the Census,

The tests tabe Inta consideration hoth the weighty applied Lo the sample

casen and the manner dn o which Uhe savple was selected,

1dthe standards for natoitional Jeyel (norsal, st degree, second degree, and
third deqgree ralnour ivhe ) were determmined by Uhe National Hotrition Council
(NNC) dn the Phidippines.  Welght Chart for Preschoolers (0-59 monthe) tabies
produced by the NN were used In this analysis,
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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 variable
at the different levels of the other variable are beyond the range that
could be attributed to sampling varitability alone. The familiar Pearson
chi-square test is often used for Lhis purpose 1n the case of simple
random sanp. e,

The CPLY progras used ain this andlysis produces o test statistic, a
Jackknifed chi-square test, that perforin, an equivalent function.  The
multivariate analysis extend, the bivaritate analysts by considering

the joint effect of variables on each other. This general notion may

be 1llustrated Ly the tollowing examples  Suppose thel 1 arrned was

shown 1n the bivdariate danalysts to be related to both age end nutritiongl
status separately, Myltaivariate dna!yn S of the three vartables simyl-
taneously could produce any of the following outcom s, b+

1. UDiarrhea 14 assocrated with dge, bhul nytertios has no
additional eftect when aqge 1y constdered,

2. Diarrnes 14 assoniated with nutoartton, bhat age has no
Separale eftect when nulrstion 1y constdered,

3. Botn age and nutrytiron have ettects on diarrhea,  lhe
separate oftects of dpe an! nulrition consbiine 10 an
addit tye ranner; Y.e., the eftect ol age doey not
depend oo the Tevel of nutrition, and vice versag.

4. Both age and nuleitiaon have effecty on drarrhea, bul Lhe
eftect of ooe vartable depenty on the Jevel of tne other,

In the farst tws oatoomes, ot ot the twa vartanles “accounts for” or
explarnn” the eftect of the other vartable on drarches observed in

the bivariate analyuty,  In the Yact twa oloomes, hoth vartables

affect the tncidence of dyarchea, wath netther fully explatning the
effect of the other. o the third ogteoras, the ¢t fect of edch vartable
on diarrhes doen nat depend gpan The Teyel of the other variable, where-
A in the Tast cutcotne, hoth vartables may e osand Uo anteract in thetr
effect . The dyutanction betwieens 3oant & resty upon the Topstre seale
e liet Ly the log-Tinear analyarg, 1ae,, o0 4 the effecty of the two
vartatlee are athitive coog bogrntic soate,

In Uhee cane of coante ranto saspbing, (b=t quate Lents ate again gued
to dinvtinguyah hetwees Uhene oatoaren, LVl agavn providens “jachbnifed

versinn, of thege testsy (o the case of coplee sample,

U anogbd be recognized that the hizariate analysiy does not fdentify
true causes of diarrhea,  The sultivartate analysies begtns Lo approach
a causal oadel Lo the eaten? that sose variahles may be idenlified 8
explaining the apparent effect of others,  However, even with the oglty.
vartate analysie, caonse, in a 4tebcl senne, 1y not Tirmly established,

[ A Y

MThM exarple ytibizes Incidence of dtarrhea as Lhe dependenl varvable, o
other situations, nutritional status could be the dependent vartable,
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Bivariate Analysis - Diarrhea

The variables that were found to be associated with incidence of
diarrhea among children were the child's age, the child's nutri-
tional status, the housechold's method of excreta disposal, the
household's type of bathroom, the distance between the house and
the toilet, the frequency of handwashing after using the toilet
and after children were playing outside, and the method of garbage
disposal.  These are elaborated upon belon.

There 15 a high assoctation (pa.0l) between the ae of a child and
the incidence of drarrhea. Children between the ages ot 0 ang ¢
had a ruch hvaher diarchea rate.

FIDURE 18
CHILDREN AGED ©-4 WITH DIARRHEA BY AGE
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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. A1l Chaldren: Diarrhea in the Past 24 Hours
By Method of bxcreta Disposal, 197/7-78

O TARKNHLA

i

Method of 1 T I

Excreta Disporal | Yes Percent z o Percent
J S U
Y .

Automatic flush | 280 ) H,031 95
!

Manual flush | 2,128 14 16,5000 86

|

Stays in pit } 1,713 13 11,430] 87
1 1

Wrap and tnrow | .. 2 17 534 83
i

Other l 760 1] 6,304 89

The nutritional Jeve! of the child is associated with incidence of
diarrhea (p<.0i). the rate 15 migher for the most extreme form of
malnutrition, butl there is little difference damong the other cate-

qories.

Table 12, Al Children 0-4: Diarrhea 1o the Past 24 Mours
By Nutritional Status, 1977-78

PP S e X300
Nutritiong! - I [

Status Yoo Percent No Percent
Nornal / 1,724 1] 14,844 BY
First deqree | 2,14/ 14 14,4496 0y

ma\rnn:rlzn«ww

|
Second degres ; 1,144 11 B,79% 89
malnour i'.hw!‘
Third deqgree } 6N 24 2,953 16
malnour i‘.m'dl

SRRSO 9
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The diarrhea rate among children living in houses with fully en-
closed bathrooms was marqinally lowe~ then those living in houses
where the bathroom was partially or completely exposed to the
elements.

Table 15. A1l Children 0-4: Diarrhea an the Past 29 Hours By
Whether Bathroos 1o Fully taclosed UOr Not 1977-78

[ DT AWRMWLA
Type of
Bathroon Yeo Percent | No | Percent
AL
i
Total 5,663 12 tl) 144, 318!
l |
Enclosed 1,604 10 [ 14,7065, 90
—
Hot enclosed 3,974 14 |25, 371 86
: L | l

o s s s eas i

Generally, as the distance fros the house lo the terlet increased,
the Incidence of dirarrhes anong the children was higher (p<.0l).

Table 16. A1) Chrldren U-4: Diarrhes dn the Past 24 Hours
By Drstance Between House and Toilet, 1977748

T GTRMNWEA
Distence - I g T
{metery) Yeo | Percent "o Percent
U AU Y I B
Inside house 1,424 ) 13,924 4]
1-4 159 6 2,416 g4
5-9 680 12 5,221 1e)
10-14 876 17 4,333 H3
15-24 644 17 4,853 HH
25-49 1,110 14 4,647 Bl
50-99 304 14 1,827 Bb
100 or more 320 17 1,576 H3
Total 5,5 17 1H.H01t 88
o gt s s e s e 8 wn ».‘.._L.. o i oot e o e e e e _.JM.. i »41‘.,.- B e
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Children whose hands were washed more frequently after they played
outside had a lower diarrhea rate as a group. This association
was only marginally significant,

Table 17. A1l Children 0-4: Diarrhea 1n the Past 24 Hours By
Frequency of Wasning Childrens' Hands After Playing
OQutside, 1977-78

[fi[]ﬁ'KWJWYW'UT“W'”--"

Frequency of ’
Handwashing Yes Percent N ’ Percent

|
|

Total 5,759 13 39,547 g/
|

Always or Sometimes 5,231 17 37,634 8y
i t

Rarely or Never | 524 21 1,914 7Y

l | |

The Trequency of handwashing after using the toilet t5 assoctated
with ancidence of diarrtheas among children {(p<.0%). Fewer children
had diarrhea in households reporting that they wasned “always"” or
"sometimes” than in households tnat washed “rarely™ or “never™,

Table 14, AVY Chaldren O-4:  Drarrhes 1n the fast 24 Hours By
Frequency of Washing Handy S Ler Using the Torlet, 1977-78

ol bpRwRMEA

Frequency of

Handwashing Yoo Yercent No Percent

:
.i

Always or sonetime:, 5,049 17 37,390, iH

Rarely or never _J 142 2{) 3,031 KO

-~ o -
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There 15 a high association (p<.0001) between the age of a child
and the incidence of diarrhea. Children under age 1 had the
highest rate for nomal level of nutrition, whereas the highest
rates for second and third deqgree malnutrition occur for age 1.

Table 24, Fercent of Al Chaldren -9 Xutritiong) hstribution
Hy Aqe ot Ol a7 /7.74

Age NUTRITION
(Yaars) Fir<t ] Second | Tnird
Normal Degree Degree | Degree
0 56 30 Y 4
1 29 ! 31 34 ?
i
2 24 i a3 26 ! 6
l l
3 30 4?7 23 6
4 34 44 12 5
] J

There 14 a4 high assoctation {p<.0005) Lotween houschold income and
nutriticnal status. Fantlves with nigh tncome are clearly more able
to nourish thetr chiyldren,

Table 21, Percent of Al Childgren 0-4: Nutritional Distribution
iy lncore, 1977-148

e e e g NUTRITLON
incame [Tt Second 1 Inird
Normal | Degree | Degeee | Uegree

s i e

0-4,000 30 3, 21 !
4,001-H,000 woo 37 it b
8,00}-1%,000 a3 4 1Y 4

15,001 or ture b 37 y 3

i S -
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There 1s a high association (p<,000]) between current breastfeeding
and nutritional status. Currently hreastfed children appear more
frequently in the normmal cateqory.

Tahle 22, Percent of AL Ly ldren 0240 Kutritiongd Distributlion
Hy Current Breastfeeding Soatus, t4l7-74

Currently RUTRITLTOoN
Breastfed T First 7 Secona 7 Tnirg
Normal | Degree | Degree | Degree
? 1 |
Yes v | H | 14 i l
| .
No % 3 4 27 ! 5
fe e e |

There 14 a Clear associstron (p<0U01) betwees nulrilion and Lhe
method of csorteta Drepasal,  Fantlies with autosatic tlush (ovlels
Rave chIldresn wilh considerally Nigher levels of nutrition, Those
with maragal flusy torlets are nert best, followed by families di1s-
posing of waste 10 UThe P under Lhelr tosle? facility ang those
using other ouliony,

Table 235, Pourcent of ALY (ntldren -4 Nytrition By Metnod of
Human Waste Dreposal, 197774

- o A T LT AT T e T W M RAE SR8 AT W O A AL ) e S WA e R e TP~ SO VTN | S

- "
Method of | o NMuTkRITIUN
Disposal - I ATEY T Second T TRrd
g Matmal | Megree L Uegree | Begree
{ .
Aytomatie 44 { 3 | 1o “
flush Q
Manual flysn 10 4} 16 b
|
Stays in pit i¥ iy 75 5
Other/wrap A 24 30 36 9
e |
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variables in many other studies, .-d is also surprising given
the observed relctionships betwec.. 1ncome and variables in this
study that do show statistically significant associations with
diarrhea, such as nutrition and method of waste dispusal. 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 following abservations appeared to offer an explanation

for the bivariate outcome:

(1) Averaqge household 1ncome was measured to be higner in
Cagayan de Oro than Bacolod.

(2) Drarrhea rates were higher in Cagayan de Oro than Bacolod.

These two factors could have worked to suppress an underlying
positive relationship between incone and health status.  When
this hypothesis was exdmined by means of a three-way table
(diarrhea status by incame by city), however, incone failed to
show a statist 2ally significant assocration with didarrheal
status when cily was contralled,

For the sabe of completencss, edditional models incorporating
factors of {(huraa) waste disposal eand nutrition were examined.
Again, income farled to mabe on independent contribution to the
model.  Consequently, just as tor bredstfeediong, the multivariate
analysis drd not substantially alter the conciusron of the bi-
variate analysiu.  Tne household's income level did not affect
the incidence of diarrhea,

City

As noted earlier, the observed rates of diarrhea differed sub-
stanti1ally between the two cities in this study. OUne tnterpre-
tation would be to ascribe the difference simply Lo seasonal
differencey due to the interviewing periods for the two cities,
but the difference also could reflect socroecoronic and other
ccoloqgical Syl ferences between Uhe Uwo,

Heatdes the overall comparyson of Lhe two ctties, 11 1% of
tnterest ta asness the extent to which the 1npact of other
variahles on tre rate of diarrhes 1y affected by oity.  To
measure thia asenciation o "interaction”, the Lhrec-wdy Cross-
classifacatvon of drarthea by the explanatory vartable by city
must he contadered.  bive varvables related to diarrhea an the
bivartate analysis wiere evaluated in Lhis manner:  aqe, method
of huran waste disposal, distance Lo the torlet, hardwathing
after gning the totlet, and nutration,  (Other varfables et
tioned vardier, type of bathroom and garbage disposal, were
dropped foan further analysts on account of their marqgingl
levele of wignificances) O the fave varvables, 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 jow nutrition (in terms of weight

per age) is associated with higher rates of diarrhea for each of

the two cities to approximately the same extent,

The remaining two voriables studied, age and method of human
waste disposal, showed statistically significant interactions
with city. In both cities, the highest 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 de Oro (thus, continuing the general decline in rates
after age one), but the rates were curiously lower fer age 3
than age 4 in Bacolod. This reversal was the principle source
of the statistically significant interaction between the effects
of aqge and city.

Metnod 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 toilets than for households wi.h manual
flush toilets. In Bacolod, however, the differential is signifi-
cantly more pronounced than in Cagayan de Oro. As with the basic
differences between cities mentioned earlier, this interaction
may be due to scazonal differences. (Quite possibly, during a
period of qenerally low diarrheal incidence, the association of
diarrhea with the 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 ecoloqical ditferences between the cities,

Distance to Toilet, Washing of Hands After Using Toilet, Method
of Human Waste Disposal

Three variables associsted with the type and use of the torlet
are all significantly related to drarrhes in the bivdariate
analysis.  The multivariate question here addresses whether each
nf these related variables has a direct effect on dirarrheal rates
distinct from the contrmibution <! the other twa,

This question was approached by f1rst examining the relationship

of distance to the toilet and method of herman waste disposal.

These two variables are highly related in the survey results, i
particular, virtually all reported gutomatic flush toilets were
within the respondents' houses.  To exanine whether each of these
two variaobles had a separate offect on the diarrneasl rate, the
cross-classification of diarrheal status by distance Lo todlet

by method of husan waste draposal was considered,  Because the
effect of human waste disponal was Tound to interact with city,

Lthe cross-clascification also included ity a4 the fourth variahble,
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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-
cames simply replicate the earlier results of the bivariate
analysis, since the effect of only one variable i1s considered
“in the models,

When the main effect of method of disposal and its interaction
with city are included in the mudel, distdance to the toilet no
longer contributes significantly to the model. The opposite

is not true, nowever, when gither the main effect of distance
to the toitet, or the main effect and interaction with city

are included, nmethod of disposal and its interaction with ciiy
continue to contribute significanlly o the model. Thus, 1n
the first case, the method of disposal appears to “"explain”

tl hivarmiate effect of distance to totlet, while in the second
case distance to toilet fails to explain fully the contribution
of the method of adirsposal,

These findings serve to identify method of disposal as more
directly related to diarrheal rates than distance to the toilet,
Although it is far too much of a simplification to say that
method of disposal is the cause of diarrhea, the inference trom
the preceding models 15 nonetheless causal 1n nature:  that
distance to toilet appears to have no statistically significant
effect on dvarrhiea that 1o not explatned Ly the method of wgste

disposal ard city.

A similar analysis was conducted to asqess the relative contra-
butions of handwashing after use of toylet and method of human
waste disposal.  The outcone of the modebing parallely the
preceding analvyis:  method of disposal, and 1ty Intergction with
city, baut not handwashing, of 11s anteraclion with city, continue
to contribute stgnifaicently to the madel when the other vartable
was constdered. Hence, Uhe three stgmitacant bDivartate associa-
tiony gopear to he all g consequence of a single underlying rela-
tionship between drarrhea and the methad of Numan waste drsposal.

4, Multivariate Analysan - Nutrition
3. Interactions With City

Ay with the anacysrs of drarrhes, the effect of other variables
on nutrttion was examined for vartation by city, Hemarhably,
two vartables with extresely significant effectys on nutrilion
did 0ot show any Interaction effect with ctty: income, and
method of escreta disposal, Thos, witltion saspting error, high
fncome and automatic flush tollet s appear 1o Le positively
assoctated with nutreitional level fn the wane manner in Lagayan
de Ura and Bacolad,












Tadle 25,

3eta Parareters of the Logistic Regression of Nutrition on City,
Mathod of Excreta Disposal, and Incore

Taronineses)

(Standard Errors in

v il S ¢ Tou T LUK
vart:~ta
Nor—al ist Jegree 2ni llegree 3rd Cegree
Tity
Zazayen 2o Vro L35 (L12) .36 (.09) -.2% (11) -.47 (.17)
Tacalod 35 (.12) -.36 (.09) .24 (11) 47 (.17)
"ezﬁcd 0f txcreta
SIST23
2570 flush i .58 {.28) -.24 (.12) -.33 (.38) -.01 (.40)
Manyal flysh .18 {.17) <33 (.14) -.41 (.26) -.10 (.25%)
Stays in pit -.07 (.17) .23 (.17) .17 (.16) -.38 (.31)
Dther § -.58 (.16) -.33 (.19) .56 (.27) .45 {.31)
Incore
1 - 2,000 -.41 (.16) -.28 (.14) .35 (.22) .30 (.32)
4,001 - 8,000 -.40 (.15) -.28 (.13) .51 (.139) .14 (.25)
3,001 -15,000 14 (.19) .06 (.21) -.11 (.25) -.10 (.38)
15,091 | .67 (.20) .31 (.25) -.74 (.30) .34 (.45)

-CL-



-74-

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 0.3%. Similarly, 0.4 changes 0.50
to 0.60 (-0.4 gives 0.40), and 0.2 changes 0.50 to 0.55 (-0.2
gives 0.45), At levels other than 0.50, tne effect i not
symmeiric: a 0.6 converts a proportion of 0,10 to 0.17, while
=0.6 converts 0.10 to 0.06. Swmilarly, 0.4 gives 0.14 (-0.4
gives 0.07) and 0.2 gives 0,12 (-0.2 gives 0.08). Thus, 4
‘parameter of 0.2 indicates an interesting and wmportant effect,
while 0.6 may he said to denote an extremly strong difterence,
Thus, the parameters presented in the table denote cled ly
substantial effects for city, method of excreta disnssal, and
incame. In particular, even when income 15 controlled, method

of excreta disposal continues to have a statisticelly significant
and substanttyvely aimportant assocration with nutrition,

Income by rtselt does not "explain” the eftect of method of
excreta Jisposal on nutrition,  Quite possible, however, the
method of disposal represents additional information on wealth
and other aspects of socroeconorite status of the nousehold
beyond what anformation is amplied by income. A hypothesis may
be consydered tn which the association betwesn nutrition and
method of disposal i interpreted as a reflection more on
socioeconaie Status not represented by 1ncome than on sanitas-
tion per se.

26 a3 test of thas hypothesis, other variables that could also
servee a5 measures aof Soctoeconomic status were studied.  Four
varitables were examine o type of highting (electric vs. other),
education of the head, classifiction of the house, and the number
of household ateas, AL four vartables showed highly significant
relationshigs to nutrition,

Ay a next oten, each of the four socioeconumic vartahles were
axamined to detersane 10 they stall contributed addityonal ex-
planatton 1o g model of rutritonal status thet also 1ncluded the
effect of incorw.  Daly one, type of Lighting, did o, the re-
marning Lhree could not add sigesiscantiy Lo the explanation
Qiven by dncoree,

The fiveeway cross, classaiticatyon of natration by yncose by ity
hy type of Lightyng by rwthod of escreta disposal represents the
Joint eftect of all variables,  Wheon ancone and type ol Tighting
are consadered, rethat of disponal continges Lo mabe a statis-
tically signifacant contrabution (p<,07). burtnemaore, the
pararwters of the model are not wabstantyally altered by the
fnclusion of the variatble, type of Tighting, as can be Seen an
Table 2%,

The baseline data thus tndvcate that cethod of erciela disposal
may he of bey toportance tn the analysis of the project result,
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Method of Excreta Disposal, Income, and Type of Lighting
(Standard Errors in Parentheses)

Beta Parameters of the Logistic Reqression of Nutrition on City,

Variable

LEVELS

NUTRITTITON

Normal

1st Degree

2nd Deqree

3rd degree

City

D ea—

Cagayan de Uro
Bacolod J

Method of Excreta
Disposal

Auto flush
Manual flush

Stays in pit

. S e

Other
1 - 4,000
4,001 - 8,000
8,001 -15,000
15,000+
Iype of Lignting

Electric

Other

36 (.12)

.36 (.12)

51 (.25)
14 (.17)
-.04 (.16)

-.62 (.16)

-.36 (.17)
=38 (.17)
13 (.20)

62 (.21)

2 (.10)

-.12 (.10)

.38 (.09)

-.38 (.09)

-.37 (.24)
.26 (.14)
.30 (.16)
-.19 (.20)

- 14 (.15)
'019 (.13)

02 (.22)
31 (.26)

.24 (.08)

-.24 (.08)

-.25 (.12)

.25 (.12)

-.24 (.40)
-.36 (.28)
13 (.16)
.48 (.32)

.29 (.21)
48 (.20)
.08 (.24)

.68 (.32)

=15 (.17)
15 (.17)

-.449 (,17)

49 (.17)

.10 (.43)
-.08 (.26)
-840 (.29)

.33 (.39)

.22 (.35)
10 (.27)
-.07 (.39)

-.25 (.4R)

.21 (.20)

21 (.20)

-
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Sanitary Practices

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 handwashing after playing

- frequency of handwashing after toilet use
- method of excreta disposal

- method of garbage dispnsal

~ type of bathroon

- distance from hoise to toilet

This sectron will anvestiqals» whether differences exist among house-
holds between strata with respect to the above-mentioned indicators.

1.

Handwashing Atter quyrnq Dutside
In Cagayan de ‘o, Y1 percent of stratum | households reported that
the housetiotrd memhers washed hands after playing outside either
always, ront of the Lime, or sone of the time, while stratum 11 re-
ported BY percent and stratum 11, 87 percent,

In Bacolod, households menber, in abost 1 percent of stratum |
households, 3 percent of stratum Il hcuseholds, and 1 percent of
stratun 111 hounenolds rarely or never wasned hands after playing
autsade,

(See Table 7. for percentage distribution of households on frequency
of washing hands after playing outside.)

Table 27. Percent of Households: Frequency of Washing Hands
After Playing Outside By City and Experimental Strotum,

1977-148
TTroquency of 7T Caqayan de Oro ] T T TBacolod
Washing Handy Exporimental Stratun] bxperimental Stratun
After Playsng Outstde | 1 10 WL oo oo UL
A1T nousehalds 100 100 110 1u) 100 100
AMuwayn, most ol the 91 HY B/ 99 97 99
time, <ome of the
time
Rarely, Never 4 1) 13 ) 3 1

AR A 4 58+ i A e bt
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In Bacolod, more households tn stratum | used the manual flush
toilet than in either strata 1l or 11, but no strata varitation
could ne estabitshed with respect to manaal ftlush, "stays in pit™,
or "wrap and throw” excrela dtsposals.  (hHee Table 29 for percena-
tage distribution by methad of escreta disposal,)

Tahle 29. Percent ot Householdy: Metno! of bacreta Disposal
By Crty and bapertmental Stratun, 187/-7H

- o A o e 3 o n g

Methos of Lagayan de Uro | Bacolou
Excreta Disposal Expertmental Stratum; bxperimental Stratu=
! 11l ] I 111
All households 100 100 100 100 100 100
Automatic flush | )] 24 Y 14 14 11
HManual flusn 64 42 66 60 15 24
Stays 1n pit 17 23 24 21 29 34
Wrap and throw 0.% 4 - ] ¢ l
Other ] 11 ] 4 20 30

HethoqmgttGdrﬂqitwglgpuznl

Households tn the two crties disposed of thetr garbage in a varietly
of wave. SVisty-three perient of the households either burned the
garbage of haf 1 ralierted by 4 garbaye service, It was evident
that mare hogeholds dn otralyn 1 had thetr garbage collected by a
service when canpare:d Lo eitther strata i oor J1. (bee Table J0.)
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Percent of Households: Mctnod of Garbage Disposal
By City and Experimental Stratum, 19Y77-74

Tadble 10.

Hethod of Caqayan d- Oro ] Bacolog
Garbage Disposal Experimental Stratum| Lxnerimental Stratum
! 11l ] 11 111
AY1 householas 100 Lo 100 BB 1Gu 100
Collected by 20 10 N Y 27 3
service !
Burning 4} 49 5 16 29 60
Campost 7 ] 10 9 15 24
Dump outside yard | 17 20 19 ? ] 1
|
Durmp pit 3 2 ¢ i} 1 7
Dump 1nside yard 2 A l - 2 -
Otner 9 9 i b 14 5

Type of fathra

Batnroaes in bath cities wofe either enclosed (4 walls), partiaily
shelteret, nr open, In Cagayan de Uro, eare stratu~ | hogsehol oy
had enclosed batheomse than stratu~ 111, whereas in Biacoled, the
proportics of hossenoldy in stratu= § havitg enclowed bathrooss was
S1ga T 1Cant 1y higher tThan eithee stratu= Loor DL (Gee Table $3.)

Percent of Hosseholds:  Type of Bathroom Bty Cily and
foperimental Steatum, Jull-ln

Tav)e 45,

p et R R I Tyvt;.»«ar e AL R RN INITE I R T v;»c“«r‘;a«j«awh» a.({r uﬁru(; oo Ai B SRR TN nﬁw'; (“K;T";,f“m’m

Hathe oo faperimental Stratus] baperimeatal Slratun
} 1 LR S S k! il

[ ————— TR R R e R i G B e e G W BT LT O TR O R AR
AVl mousoholns 100 100 1o o0 100 100
Cnclosed (4 watls) 4 4) 1 60 3! Y
Partigdly sholtered | 1) 9 ! 1 20 10
Open 4 49 GO '3 4) bY
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6. Distance From House to Toilet

A significantly higher percentage of stratum ] households in Bacolod
had toilets inside their houses than in either stratum i or I11.

In Cagayan de Oro the percentage in stratun | was significantly
higher than stratum i1l only. (See Figure 19.)

FIGURE 10
HOUSEHOLDS WITH TOILETS INSIDE THE HOUSE
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The average distance from the house to the toilet for both cities

was 29 meters,

In Cagayan de Oro, statum ! households had an

average distance of 23 meters, while the distances for stratum 111
households was 26 nmeters. The data for Hacolod were 17 moters
(See bagure 20.)

for statum |

and 46 moters for stratum [11,

FIGURE 25
AVERAGE DISTANCE FROM HOUSE TO TOILET
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J. Economic Uses of Water

1. MWater-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 inzluded 14 percent of the
stratum 111 households in Cagayan de Oro, and only 1 percent of the
stratum 111 Kouseholds in Bacolod. (See Figure 21.)

FIGURE 2,
HOUSEHOLDS ENGAGED IN WATER RELATED BUSINESSES
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The most frequently reported Yooy of waler-related businesses were
"selling water™ and “pig ratsting™, Nite hundred sixty-seven houtes
holds §n Cagayar de Oro {21 percent of a)l househio)lds with water-
related bustnesses) sold waler as thelr water-related hustness,

In Bacolod, 39% househalds or 9 percent hatl pig-ratstng businesses,

On the average, hogsehold, rogaged 1n water-related businesses
earned P13 ($1H.19) per weed from Lhe bustr=ss,  (Wee Table 3J.)
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Table 32. Number of Housenholds Lr jed in and Average Income Earned in
Previous Week (In Pesos) for Lach Water-related Business:
Type of Bustness

T‘,VQ(' Py "[{.\i.ff,’{ﬁ;:;” 1 C-;G.a‘vdn de Uro Bacolod

All businesnes

Numher of housenolds 2,379 2,263

Average yncame 153 119
Food processing

Nurher of housenolds 458 219

Aversqe 1ncane 136 40
Water selling

Rumbier of households 967 62

Average incae 95 4
L aundering

Kumher of households 143 215

Average 1ncame 131 11
Yegetahle gardening

Numtier of hoysehinlds 94 213

Average 1acoe 58 52
Poultry ravsing

RHustier of hoyseholds 122 130

Average 1ngame 388 Not availalle
Plg ratstng

Nu=~tier of househplds 395 619

Avetage ineome 97 205
Bpstaurant

Hurtier of hoysehalds 197 419

Average incame 272 185
Other Lysinesaen

Hursier of households 4 299

Avetage Tncome 104 54

L= o TN : o . R R R TR
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In addition to the sarpling errors, the estimates are sudtecl 1O various
response arg operational errors:  of cellection, response, coding, trans
scription, nonresponse, pte,  These errars of response and operations
would atun occur 0 g curntele Cativass wele Lo be condulled under the sSame
conditiony an the vurvey,  baplictt measures of thetr effects generally
dre nat o ayatiatle,

TU 14 tedieve D That many ot Uhe tmnorlant Fespunts and operatranal errors
wete eles e gt carrected In The course of Lhe feview ot Uhe dala for
Feasonatitenny ant consistency,  Mowever, there 1% Seme Yndtoation that
Interviower Bty may Have Been oa problesc for suse sulfvey 1te o, particularly
1n Cagavan ge Gvor ThYs hecase edident Jurdng the correctyyn phane of the

Yot constntenty, Many of Uhe sartee vdady ol errar THAT wmete clE L oveled

edrt Ty

were Yognd Yy have groarfed 00 guestionatares oo piele ! Ly e vare 1nler -
vicwer (o) ATthoungt moul were cotfesled, Uhin Ceoe ol pat e gugat
Irplies That O%her efrory Goeurred Sae T Uhene 1ot temer Ut b ey of
ftAsul Tt et Yratenseg, LTINS W RS PR PLEC TR TE O T IR FERIRAT et e,
Att entry o TS0 pesa tor Yo e o Tt g TR natntoon
A wertey 0f Curstiornabres (o ptete Ly T e U e 3Tt ekt FE ISR L G A

\ N v “ . . )
erlterety o ut b iredy Uhal weweral it ierec b et T e w0 e, T e

thgure Tur Ty cornonenl of Yncore, Than Tetr 0T g be e U Thie ihtef .

*

Wiemer Jeating the respontent, saring a0 entr, Sy Bt Thet e deternal Vot

Or ysineg hiw/her oW series 0f goestians rather Thao T ose o The quentiofe

natYre,  Thty reeor wol, ) nol Le deten el sdnie TU 000 g Tlegalt oand
regsonatle Tioate,
Ao dn al) surveys, noarespanne wat resent, bot thiy parUicglar suf vey

The mohfesionse was §0e tonfesianse, rather than tatal nonrespocine Si60e

thefe wete o crppdele aunfeuparnes, ot gy charactet Do The nunile-

Spohte rate wat less Than B percent . Hoamevet, for cerfans chara leris? iy
Lhe tosresp ooie t3%e wat =gt B e Phee appentis, oot T Ll ety

the ewti~ate of A chara Lerintic wan male coly Tro- thove o ddet Soanehnlity
whdeh e e Thus, entimaten may be higued,  The si2e of the Higs wid

depend on how altbe of 1 ferent Yhe fespondent ahd nunatesdondenty arte,  The
mate Alive they are for o Qiyen characlerialic the smaltler the Lias will De,



Appendix Characteristics With Nonresponse Rates Above 10 Percent

*1. Number of Cagayan de Oro 52.6
Household Stratum | 50.0
Items Stratum |1 52.1

Stratum 1] 49.5
2. Diarrhea Cagayan de Uro 26
Rate Stratum | 29
Stratum | 23
Stratum |]] 20
3. HNutrition by
Number Breastfeeding Both Cithes,
Age (-] Across Al 19
Age 0-4 Strata 20

*If the nonresponse rate is calculated allowing cach housviold to fail
to respond to one household 1gen (there were 16 Tisted on the questione
natre) then the rate 15 below 10 percent,



