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EXECUTIVE SUMMARY 


A study was undertaken to establish baseline values for the health impact of the Guatemalan 
Highlands Rural Water and Sanitation Project (pAYSA). The study was based on a project 
supported by USAID to bring domestic water, latrines, and health education to 300 villages in 
the Guatemalan western highlands. Knowledge of hygiene behavior, observations of hygiene 
practices, and health data were collected from 54 communities. Eighteen of the communities were 
designated as intervention communities, and 36 were designated as control communities in a 1:2 
ratio. Intervention communities were those that will receive the intervention within the next 
calendar year. Control communities will .-~eive the intervention at the end of the five-year 
PAYSA project (in mid-1996). Baseline data were collected between January and April of 1993 
on 3,250 children -1,279 from the intervention and 1,971 from the control communities. 

The data collection instruments were divided into three main sections: socioeconomic status 
(SES); knowledge. attitudes, and practices (KAP) of mothers regarding diarrhea management; 
ar.d child health data. The SES section included demographic variables on the household, 
summary information as to household economic position, and basic data about mothers' social 
and biological characteristics. The KAP section was baseJ on a simplr. multidimensional scaling 
technique operationalizeJ throueh a combination of open-endeJ questions, demonstrations by the 
mothers, and observations by enumerators of household conditions. The preschool child health 
information consisted of recall data on child morbidity (with a special emphasis on recent 
diarrheal episodes), anthropometric measurements (height and weight data), and mortality levels. 

The results of the survey can be summarized as follows: 

• 	 Households visited were mainly poor family farms, generally indigenous, with household 
heads having little or no formal education. The mean number of persons per household 
was similar to that found elsewhere in national statistics. 

II 	 The health statistics collected were found to he similar to data collected in the late 1980s. 
The prevalence of diarrhea was less il! the ba<;eline survey than in the DHS survey 
conducted in the late 1980s. The prevalence of diarrhea in the previous 2 weeks was 13 
percent, and in the lasL 24 hours 6.4 percent. For those children with diarrhea, the 
average episod~ lasted 5.4 days. Ahout 7 percent of all live births in the previous 4 years 
resulted in death. The infant mortality rate was 60. As for anthropometry, the rates were 
very similar to those reported in the Guatemalan demographic health survey with high 
I~vels of stunting (70 percent) and of underweight children (47 percent). 

• 	 Knowledge and practice rates of appropriate hygiene were low. First, people were unable 
to identify many causes of diarrhea. Even though many mothers knew about the 
importance of cleanliness, they were unable to identify many specific measures that could 
prevent diarrhea. Second, mothers knew about oral rehydration salts (ORS) and its 
correct use, but they did not always know how to prepare home-made ORS. Third, 
although observed practices yielded evidence of an unclean environment, in general, both 
good and bad hygiene practices were found. For r.xample, the majority of mothers kept 
their homes free of feces, washed their hands, and covered drinking water. However, 
they did not corral their animals, and they allowed their yards to remain littered with 
garbage. 
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• 	 Health outcomes were analyzed in relation to the behavioral, KAP, and SES conditions. 
Diarrhea and mortality rates were lower in houses where there were higher levels of 
knowledge of good hygiene practices. This was true for prevalence and duration of 
diarrheal episodes, infant mortality, and stunting and underweight rates in children. For 
knowledge of treatment of diarrhea, this was associated only with mortality and 
nutritional status, not diarrheal morbidity. Observations of the environment (e.g., 
mother's hands, presence of feces, and protected food and water) indicated that cleaner 
families had children with better nutritional status, lower child mortality rates (not infant 
mortality), and a slight reduction in the duration of diarrhea, but no difference in the 
prevalence of diarrhea. 

• 	 The overall comparison of socioeconomic indices, health data, and KAP scores between 
intervention and control communities showed similarities that will strengthen the 
interpretation of results for the follow-up evaluation, because differences found will be 
due most likely to the intervention, not to differences between the comparison groups. 

The following key recommendations were made. The mid-~erm evaluation, scheduled for 
early 1994, should focus on the process of the health education component and 
monitoring system, and the final evaluation, to be conducted in 1997, should focus on 
health impact, allowing for a comparison of mortality rates over a recall period of four 
years. 
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Chapter 1 

INTRODUCTION 


1.1 Background of the Project 

On August 27, 1991, a grant agreement was signed between USAID/Guatemala and the 
Government of Guatemala (GOG) to carry out a water and sanitation project; J the Guatemalan 
Highlands. The Highlands Water and Sanitation Project, Project No. 520-0399 (PA YSA) is a 
five-year project designed to achieve a sustained improvement in the health status of the rural 
poor in the highlar.ds of Guatemala through a 40-percent reduction in diarrhea and a 20-percent 
reduction in mortality. Diarrheal disease is the leading cause of morbidity and mortality among 
children in Guatemala, accounting for 23.9 percent of all infant death. The Highlands Water and 
S:liiiiitlion Project will offer preventive interventions to intt!:rupt the fecal-oral transmission of 
diarrhea-causing agents. 

To achieve project goals and objectives, 200 potable water systems and 24,000 domestic latrines 
will be constructed. 'fo compiement the provision of water and sanitation activities, a 
sunitary/health education component will be implemented on a sustainable oasis by the 
communities served. Six hundred community health workers (CHWs) will be trained to provide 
sanitary/health education messages to their peers on a permanent basis. Institutional health 
personnel will support the CHWs to ensure that educational messages reach the target audience. 
Sanitary health education will be provided in Spanish, or in the language or languages spoken by 
the populations served. 

These interventions will be carried out in 300 rural communities (with populations from 200 to 
1.200 persons) of six departments of the central western and northwestern regions of the country 
(Quetzaltenango. San Marcos, Huehuetenango, Quiche, Solola, and Totonicapan). Generally, no 
health services will be found in these small, remote communities at the beginning of the project. 
The areas were selected because of the high incidence and prevalence of diarrheal disease, the 
high rates of child and infant mortality, the high percentage of poor populations, the lack of 
services, and the interest of the community in project activities. 

The combination of these int rventions builds on previous USAID project experience and 
experience with a CARE/Guatemala project that also combines water, sanitation, and hygiene 
education activities. USAID wanted to employ an ongoing monitoring system developed by 
CARE to gauge the progress and impact of hygiene education on project bentficiaries. Prior to 
this current Highlands Project, USAID funded an eight-year rural water and sanitation project 
that ended in 1988. The Water and Sanitation for Health (WASH) project's final evaluation of 
that project recommended strengthening the hygiene education component of the program and any 
follow-on project. 

In January, 1992, CARE/Guatemala and USAID/Guatemala requested WASH to design a 
behavior-based monitoring system for the new CARE/Guatemala rural and sanitation project that 
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also included a hygiene education component. WASH provided two consultants who de'iigned the 
system and provided some initial training to CARE staff for implementation. The system was 
designed to collect data on hygit~ne behaviors continuously, to allow project designers to make 
evaluations and take actions immediately in order to improve prcject delivery and health outr;ome. 

One issue that arose m the initial st!iges of the assignment was USAIO's desire that the CARE 
project include a baseline survey to measure infant and child morbidity and mortality, which 
could be compared to a final survey to show health impact. The CARE project had been 
underway for only two years, an insufficient time period to capture the health impact of water, 
sanitation, and hygiene education interventions, especially among beneficiaries receiving the 
intervention late in the project; therefore, the survey was nN conducted. In addition, too few 
communities received tile intervention to demonstrate statistical differences in health. The 
monitoring system, however, would allow CARE to show effective implemrr.tation of the project. 
A progress evaluation of the CARE monitoring system was carried out in late summer 1992, and 
the findings indicated that the system was improving project delivery. 

As a result of WASH's technical assistance to CARE, USAID/Guatemala asked WASH to design 
a similar system for the Highlands Water and Sanitation Project. However, because the project 
will span five years, USAID feels it is important to measure child morbidity and mortality as well 
as hygiene behavior. Therefore, WASH wac; asked to design a baseline survey that would show 
statistical significance at mid-term and at project end to demonstrate health impact. 

On May 1, 1992, the Office of Procurement r~quested a Scope of Work that was designed to 
provide a baseline survey for the USAID/Guatemala Highlands Water and Sanitation Project as 
a first step to mea<;ure health impact. The original project design included measures of diarrheal 
disease and mortality; however, USAIO accepted WASH's suggestion to add anthropometry 
(weight and height) of children as an additional mea<;ure of project impact. 

A WASH team made a visit to Guatemala in October 1992 to design the baseline survey 
(Bergeron and Esrey 1992). The baseline survey was considered essential for documenting the 
project outputs. The evaluation plan of the project includes baseline, mid-term, and final 
evaluations. Data were collected with the assistance of the Instituto de Nutricion de Centro 
America y Panama (INCAP), which is based in Guatemala. Development of data collection 
instruments and selection of data collectors and study sites were carried out during fall 1992. 
Training of enumerators and data collection and analysis occurred between January and April 
1993. 

1.2 Review of the Literature 

Water and sanitation improvements can reduce a variety of disease conditions such as diarrhea, 
intestinal helminths, guinea worm, and skin diseases; ft>.duce mortality; and improve nutritional 
status (Esrey et at. 1991). In addition, the ability of water and sanitation improvements to reduce 
the severity of diseases is perhaps greatl'r than their abil ity to reduce the incidence or prevalence 
of diseases. For example, reductions in mortality generally are greater than reductions in 
morbidity. 
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It is commonly believed that water :md sanitation improve health primarily by interrupting or 
reducing the transmission of disease agents through raising the quality of drinking water and 
using more water for better hygiene practices. Other mechanisms include a time savings that 
could result in the preparation of more food for children, an increase in caloric intake, ane! 
greater economic productivity (Berger and Esrey 1993). Also, with less disease, children might 
eat more food, thereby improving their nutritional status. 

1.2.1 Water and Health 

Improvements in water supply can result in health benefits. Improvements in the quality of 
drinking water can reduce ingestion of pathogens, which is expected to improve health to a large 
extent. However, the results are mixed, and when benefits occur, the improvements in health are 
small (Esrej et al. 1991). A second type of improvt!ment is an increase in the availability of 
water for better personal and domestic hygiene practices (e.g., hand washing, food washing, and 
household cleaning). Population groups that consistently lise more water have better health than 
groups that use less water, and the benefits to health are much larger than the benefits from 
improved drinking water quality. This has been shown repeatedly for several health outcomes, 
such as specific diarrheal pathogens, diarrheal morbidity, and child growth. A third type of 
improvement is the use of more water for income generating (e.g., local industries) or food 
producing (e.g., gardening) activities. Both of these improvements could result in the intake of 
more food, improving child anthropometry. A fourth type of improvement is a reduction in the 
time spent drawing water. Studies suggest that when women have more time for other activities, 
they spend much of that time in food-related activities, such as preparing food and feeding young 
children (Berger and Esrey 1993). More time also can lead to better child care and can increase 
opportunities for income generating activities. Although these improvements are thought to be 
ofben~fit, little documentation has beeD provided in the literature. Lastly, when water is provided 
to the premises, as will be done in the PAYSA project, reductions in diarrhea and \ncreases in 
a child's body size can be substantial (Esrey 1993b). 

1.2.2 Sanitation and Health 

Improvements in sanitation have been shown consistently to result in better health, as measured 
by less diarrhea, redur;tions in parasitic infections, increased child growth, and lower mortality. 
The expected reductions in mortality can be substantial, particularly in areas with low levels of 
education (Esrey and Habicht 1988). Modest improvements in sanitation, such as pit latrines, will 
result in better health, but major improvements in sanitation, such as flush toilets, will result in 
even larger health benefits (Anker and Knowles 1980; Esrey 1993). Recently in Guatemala, the 
prevalence of stunting (relative shortness in height) was significantly less when adequate 
sanitation was available (Bateman and Smith 1991). This nutritional benefit also occurred in 
individuals without adequate s:mitation, in communities where most people had adequate 
sanitation. 
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1.2.3 Hygiene Behavior and Health 

Improvements in water or sanitation will not automatically result in improvements in health. 
Often, the addition of hygiene education is required to ensure health impacts. The messages 
necessary to impl!rt are not well known, but basic messages regarding hand washing, proper 
disposal of feces and garbage, and protection of the environment are thought to be essential. 
Several studies in different parts of the world, in daycare centers, and in community settings, 
have indicated that frequent hand washing, with and without soap, results in less diarrhea. 
Collectively, these studies report a 33 percent reduction in diarrhea. One study in Guatemala 
reported a reduction of 17 percent as a result of improved personal hygiene (fofUn 1982). Some 
of the studies have examined differences in hygiene rather than changes in hygiene. In the 
Guatemal1I1 Highl;rnds, hygiene education may not reduce diarrhea to the same extent, but 
nonetheless reductions should occur. Health education messages have been operationalized in the 
PAYSA Project, and the baseline survey, described below, has measured many of these practices. 

All of the above mechanisms are summarized in Figure 1. Improvements in water, sanitation, and 
hygiene education are expected to reduce the burdens of disease and improve the overall health 
of people. Redu-;tions in morbidity, such as diarrhea, would improve nutritional status by a 
reduction in dehydration, fever, and malabsorption of nutrients. In turn, improvements in 
nutritional status would decrease rates of severe diarrhea (e.g" shorter duration). Reductions in 
diarrhea and malnutrition would lead to a reduction in mortality. 

Evidence from past studies indicates that improvements in water and sanitation facilities can 
redu~~e diarrheal diseases by 26 percent (Esrey et al. 1991). The range of reductions from many 
studies varies widely, from no reduction to nearly 100 percent reduction. Although this range cn 
be attributed in part to poorly designed studies, it also can be explained by the type of service 
installed. For example, improvements in personal hygiene can reduce diarrhea by an average of 
33 r~rcent, sanitation improvements by 36 percent, increased water quality by 15 percent, and 
wa:;J quantity by 20 percent. Recently in Guatemala, improvements in the protection of drinking 
water were reported to decrea..e diarrhea (Hurtado, personal communicntion). 

Although the effects of single interventions cannot necessarily be added when interventions are 
combined, as is the case in the Highlands Project, it can be assumed that greater effects can be 
achieved when interventions are combined. For example, if the expected reduction for better 
l!rinking water quality is 15 percent and that for sl'nitation 36 percent (Esrey et aI. 1991), it might 
be expected that at least a 36 percent reduction in diarrheal diseases could be achieved. More 
accurate predictions are difficult. In some cases reductions are not additive, in others they are, 
and in still others, reductions are greater than the addition of each individual reduction. 

Reductions in mortality can be expected to be greater than reductions in incidence or prevalence 
of diarrhea in a::!as with high levels of fecal contamination, because reductions in disease severity 
would occur before a reduction in disease incidence (Esrey et aI. 1985). This would be true if 
the dose of ingested pathoge:1s is reduced enough to produce a mild episode of diarrhea instead 
of a severe epIsode. Three studies report a median reduction in diarrheal mortality of 65 percent, 
which exceeds the figures for morbidity. Such iclrge reductions may not be seen in Guatemala, 
but greater reductiuns in mortality would be expected than for morbidity. Not only are mortality 
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Figure 1: Mechanism Whereby Improved Water, Sanitation, and Hygiene Benefit 

Health 


reduction!> reported to be greater than morbidity reductions for diarrhea, but for other diseases 
the severity of the diseas~ or infection is usually reduced more than the incidence. For example, 
egg counts for ascaris, hookworm, and schistosomiasis are reduced more than the prevalence of 
infection from these parasites when water and sanitation conditions are improved (Esrey et al. 
1991). 

A number of studies also report improvements in nutri il10al status following improvements in 
water and sanitation. Increases in weight (several hUl drd grams) and height (about 1 cm) 
consistently have been reported. Nutritional status is provably a better measure of improvements 
in water and sanitation than diarrhea. Improvements in nutritional status also can occur 
independently from reductions in diarrhea. Reductions in other childhood diseases such as 
ascariasis, which is widespread in the Guatemalan Highlands, also lead to improved nutritional 
status. Other benefits of the water and sanitation project include bringing water closer to people's 
homes, allowing women more time to prepare food and feed their children. These benefits have 
been reported from other settings in the world. Thus, weights and heights of children would 
likely improve independently of reductions in other diseases, sucil as diarrhea. In summary, 
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multiple benefits that accrue from the Highlands Project may best be measured by heights and 
weights of children. 

On the basis of the above review, it is realistic to expect reductions in diarrhea, improvements 
in nutritional status, and reductions in mortality. For diarrhea, the expected reductions in diarrhea 
incidence or prevalence may be up to 36 percent, as discussed above. A 20 percent reduction in 
mortality due to diarrhea and in overall child mOltality should be achieved. !mprovements in 
nutritional status, reflected in average height increases of 1 cm and average weight increases of 
300 grams would also be expected. Although the stated health objectives are to reduce diarrheal 
disea!;e rates and increase child survival, the study will also measure the nutritional status of 
preschool children. 

1.3 Objectives of the Baseline Survey 

Tne project goal is to create a sustained improvement in the health status of the rural poor in the 
target area, particularly infants and young children. The project will be measured in terms of the 
reduction llf gastrointestinal disease incidence (20 percent), particularly among children between 
birth and five years of age, and reductions in mortality levels among these age groups (40 
percent). In addition, child anthropometry will be measured to evaluat~ a comprehensive benefit 
from the project. In addition to the provision of water and sanitation, a specific set of educational 
objectives was specified by the project in order to attain the stated health objectives. These 
objectives are outlined below. 

1.3.1 Latrines 

• 	 Ninety percent of the families with latrines will use them correctly, maintain them 
appropriately, and keep them covered. 

• 	 Seventy-five percent of children from three to five years of age will be trained to use 
latrines properly.· 

1.3.2 Water 

• 	 Eighty percent of the families that have a tap will obtain drinking water directly from the 
tap or from a clean, covered container. 

• 	 Eighty percent of the families that do not have a tap will carry and store dr:nking water 
in a clean, covered container. 

This indicator was not included in the baseline survey because preliminary field trials 
showed a wide variation in the concept (If "proper" latrine use by children under five. 
Because of limited interview time, this question was replaced by question C14, a much 
~Clre general one. 
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• 	 Eighty percent of the target population will wash their hands with soap before preparing 
food and feeding children. 

• 	 Eighty percent of the population three years of age and older will wash their hands with 
soap after using the latrine. 

1.3.3 WllSte/Environment 

• 	 Eighty percent of the families will bury animal feces and biodegradable garbage. 

• 	 Eighty percent of the families having pigs, cows, or sheep will keep them tied up or in 
stockyards. 

1.3.4 Health Knowledge 

• 	 Eight)' percent of the adult population (older than 15 years of age) will be able to identify 
what contamination is. 

• 	 Eighty percent of the adult population will be able to identify three causes of diarrhea. 

1.3.5 Environment 

• 	 Eighty percent of the adult population will be able to recognize the ,importance of 
protecting and conserving the watershed. 

• 	 Eighty percent of the adult population will recognize the importance of the appropriate 
use of pesticides and the need for forestation near the watershed. 
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Chapter 2 

METHODS 

2.1 Study Design 

The design called for an "intervention" and a "control" group of communities. Although none 
of the villages had improved water supplies, sanitation ~ ~rvices, or hygiene education at the ti.ne 
of the baseline survey, communities will be referred to separately as intervention and control 
communities. Intervention communities are those designated to receive the intervention. Control 
communities refer to communities that are scheduled to receive the intervention only at the end 
of tile five-year project and after completion of the follow-up survey. Each of the groups will be 
mt!asured at baseline and at the final evaluation. This is shown in Figure 2. The Mission will 
conduct a mid-term process evaluation emphasizing the health education component. 

a 

BASELINE CONTROL 	 INTERVENTION 

dc 

FOLLOW-UP CONrROL INTERVENTION 

b 

Figure 2: Study DeSign Scheme for Baseline and Follow-Up Surveys 

This type of design will permit the following four comparisons to be made (the letters below refe~ 
to the letters in Figure 2): 

a. 	 At baseline, ti.le intervention and control communiti~s can be compared. No differences 
a"e expected because they all come from the same population and nothing distinguishes 
one community from the other (Le., no intervention took place). 
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b. 	 At follow-up, the intervp.ntion and control communities can be compared. Differences 
will be expected, which can be attributed to the effect of the intervention. 

c. 	 Control communities will be compared over time from baseline to follow-up. No 
differences will be expected because no intervention is expected to take place. 

d. 	 Intervention communities will be compared over time from baseline to follow-up. 
Differences will be expected, and they can be attributed to the effect of the intervention. 

Such a design (i.e., intervention and c.ontrol communitie:,), which includes baseline and follow-up 
measurements, will allow the analysts to control for any changes occurring over time. 
Communities do not remain static. People gain access to new information, receive interventions 
from outside the project, and are subject to influences beyond their control that affe~t their health. 
Thus, changes in health from one year to the next are as likely to be due to the PAYSA 
intervention, as to influences outside the scope of the project. External influences on health can 
be estimated and removed from the total change in health by including a control group. In this 
case, communities that are comparahle to the intervention communities in all respects except the 
intervention would serve as an appropriate control group. Thus, the inclusion of the control group 
will allow the change due to the intervention to be estimated more preciselv. 

2.2 Sampling 

2.2.1 Sample Size 

Because of the possibil ity of control communities receiving interventions (whether or not they are 
:;imilar to PA YSA 's intervention) from external agencies and the possibility of cluster effects, a 
2: 1 sampling ratio was used. That is, two control communities were selected for every 
intervention community. Because of the number of people in these communities, we also 
anticipated measuring an average of 60 children per community. For sample size calculations for 
differences in diarrhea prevalence (24-hour or 14-day recall) or reductions in mortality, the 
following formula was used: 

N=c 

where, 

Nc = number of children in control group, Za = 1.96 (chance of Type I error = 5 percent), Z{J 
= 1.285 (power = 80 percent), 2 = constant for the comparison of the two groups, sin'! = 
arcsine expressed as radians, Pc = prevalence in control group, and PI = prevalence in control 
group. 
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With SO-percent power, a 30-percent reduction in diarrhea prevalence can be measured asSUI :ling 
a control community rate of diarrhea of 14 percent. For mortality, a 4O-percent reduction can be 
measured with statistical significance, assuming a mortality rate of 75 deaths per 1,000 live 
b' rths. 

The sample size formula used for nutritional anthropometry (e.g., height-for-age) also considered 
an independent two-sample t-test. 

where, 

No = number of children in control group, Zo. = 1.96 (chance of Type I error = 5 percent), ~ 
= 1.2S5 (power = SO percent), 2 = constant for the comparison of 2 groups, and {) = expected 
difference hetween control and intervention groups. 

This results in 80-percent power to detect a 0.2 Z-score difference in height-for-age. The overall 
sample was designed to include 51 communities-34 control and 17 intervention-keeping the 2: I 
ratio. From these communities, it was anticipated that an average of 60 children five years of age 
or less would be sampled, and the target number of 3,000 children would be availab:e for 
analysis. 

2.2.2 Sample Selection Criteria 

As mentioned ahove, the sample was to be divided between intervention and control communities. 
Intervention villages were to he selected from PA YSA's lists of intervention communities. Thr~ 
additional criteria were used to select communities for inclusion in the baseline survey: 

• 	 PA YSA would start work in these communities after baseline data were collected to 
ensure that no component of the intervention would change the knowleJge, attitudes, and 
practices of the people surveyed. 

• 	 PA YSA would complete the installation of the water and sanitation system in the 
community before December 31, 1993,. to ensure that all intervention villages would have 
similar exposure time to the "treatment" before the follow-up study and to allow them 
sufficient exposure time to adopt the intervention and for it to produce changes in health. 

• 	 The communities had to be either Quiche-, Mam-, or Spanish-speaking. This criterion 
was meant to facilitate fieldwoft.:. In addition to Spanish, 22 Mayan languages are spoken 
in the country. Four of these, Quiche, Mam, Kekchi, and Kaqchikel, account fer 
approximately 80 percent of the indigenous population. By concentrating on the Quiche 
and Mam languages, we could retain maximum geographical coverage while restricting 
the search for enumerators to two ethnic groups. 
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The contlOl villages were selected on the basis of their comparability with the intervention 
communities. Because of the wide variability existing among intervention communities, control 
communities were matched with intervention communities as closely as possible. Criteria used 
for the selection of control communities are listed in ordt!r of importance: 

• physical proximity to the intervention community 

• common ethnic identity 

• similar climate and altitude 

• similar agricultural production processes 


II relatively equal distance to important rural centers 


• similar accessibility (road conditions) 

• similar types of water supply 

• similar popUlation 

The list of communities appears in Appendix 2 along with the number of children sampled in 
each community. 

2.3 Variables to Be Measured 

The purposes of the basel ine survey were to assess the health-related knowledge, attitudes, and 
practices (KAP) of people interviewed; to identify the most pressing health education messages 
for PAYSA to implement; and to determine health characteristics. The questionnaire, therefore, 
included four categories of information: 

• socioeconomic and demographic data 

• knowledge and attitude of self-reported health-related practices 

• observational data related to knowledge and attitude of health-related practices 

• child antl.ropometric data coupled with morbidity and mortality data 

This section presents each of the four categories in more detail. 

2.3.1 SocioeconomiclDemogr.llphic Data 

Collecting socioeconomic and demographic data served a twin purpose: to assess the 
comparability of the designated intervention and control communities, and to remove any 
influence from confounding factors such as household wealth, motller's biological characteristics, 
or climatic extremes by controlling for these factors in later analyses. The questions used to 
obtain family level socioeconomic and demographic data can be found in question numbers 
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AOI-A26 (Appendix 3). A separate form was used to collect basic community information 
(Appendix 4). Briefly, some of the major variables that were collected are listed below. 

• Community characteristics 

o number of families 

[) number of nudear families 

o language spoken 

o ethnic ;dentity 

o type of community (intervention or control) 

o proximity to the road 

o proximity of control and intervention communities to each other 

o main type of community activity (e.g., agriculture) 

o climate 

o altitude 

• Household characteristics 

o qual ity of house construction 

o number of rooms 

o access to water 

o access to electricity 

o number of domestic goods possessed 

o total number of people in the home 

o numher of children under five currently living in the home 

• Household head 

o age of household head 

o primary occupation of household head 

o secondary occupation of household head 
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• Mothers of children less than five years of age 

o marital status 

o relationship to household head 

o age 

o primary occupation 

o secondary occupation 

o level of schooling 

o parity 

2.3.2 Knowledge and Attitude Data 

Data pertaining to self-reported knowledge and attitudes of health-related practices are in section 
BO I-B26 of the questionnaire. The knowledge and attitude data were operationalized around three 
general interest areas ha<;ed on PA YSA 's health education messages (to be taught to mothers by 
volunteers). The three areas were prevention of diarrhea, treatment of diarrhea, and garbage 
disposal and environmental awareness. These data were complemented by having mothers 
demonstrate hand washing and dish washing techniques. Finally, the level of activity displayed 
by local health agents was assessed hy asking respondents the frequency and content of 
interventions they had been exposed tu in the past by health agents. The detailed content of each 
interest area is presented in Appendix 2. 

Two bac;ic approaches were considered to collect data on people's knowledge and attitudes about 
health-related pr<!ctices. In the first approach, respondents are asked what they think about a 
particular issue, and they are free to answer whatever they think is relevant (open-ended 
response). For instance, the question may be phrased, "What causes diarrhea?" A set ~f 

acceptable answers is pre-coded on the questionnaire, and every correct answer given by the 
respondent is checked on the form. If the respondent says dirty water, or some comparable 
response, this response will be checked on the questionnaire. The sum of correct answers 
provided by the respondent is then compiled to create a score. The second approach is to present 
respondents with a particular statement about each issue of interest and ask how strongly the 
respondent feels about that statement. The answer is then scaled from "totally disagree" to 
"totally agree," with one or more options in between these extremes. For instance, the question 
"How strongly do you feel about dirty water causing diarrhea in young children?" could be 
asked. 

There are advantages and disadvantages with both approaches. The advantage of the open-ended 
approach over the scaled approach is that the former asks the question without providing 
knowledge of a correct answer, while the latter approach provides knowledge in the phrasing of 
the question. When ohtaining data on knowledge and attitudes, it is inappropriate to provide 
knowledge in the question format. 
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In the open-ended approach, the biggest problem is inter-respondent variation as a result of 
personal characteristics (differential reporting). For instance, outspoken respondents are likely 
to provide a higher number of correct answers relative to timid respondents simply because they 
are more talkative. Timid respondents may only offer one of several possible answers. 1 r.is is 
not a problem at the aggregate level because tendencies cancel each other out at the level of the 
group. If the same situation occurs in two comparison groups, no bias would occur when they 
are compared. Differential reporting may be a problem when analyzing data at the household or 
child level. For instance, when relating KAP scores with morbidity data in household-based 
analyses, the results may be spurious. This potential problem can be minimized through the 
proper training of enumerators, the adoption of non-intimidating r-obing technique'. and making 
sure that all of the respondents' knowledge has been tapr':xl before going to the next question. 
For instance, after one response has been given, the interviewer could ask, ·Can you think of 
something elst:?" 

In the second, scaled approach, the higgest problem is time. One has to define every component 
of a specific dimension, articulate a statement around it, and ask the respondents how they feel 
about the statement. This !lpproach is costly in interviewing time. Another problem with this 
second approach is that many statements are difficult to articulate in a neutral manner. For 
reasons of time, and because we felt we could manage the problems associated with the open­
ended approach better than those of the scaled approach, we decided to take an open-ended 
approach. Enumerators received the proper training to deal with the difficulties associated with 
the open-ended approach. 

Using an open-ended approach to collect knowledge-related data means that single items are not 
tested individually. What is being tested is the general level of kJlowledge of the respondent over 
the domain of interest. (See Appendix 5 for more details.) For example, the. causes of diarrhea 
are many. Respondents may not identify all possible causes that are precoded, but they may know 
many other causes. Thus, a. comparison of those with and those without knowledge of a specific 
calise of diarrhea may not be very insightful. However, the more correct items re..<:pondents 
mention, the greater their knowledge. This principle forms the basis for creating an index score 
in particular areas of interest. Accordingly, the results below will. compare groups with more 
knowl~ge (higher score on the index) to groups with less knowledge (lower score on the index). 

2.3.3 Observation Data 

Observations of household sanitation conditions were made to complement the self-reported 
knowledge and attitude data. This information is contained in questions numbered COI-C26. The 
areas of interest were whether food and drinking water were adequately covered; whether the 
floors of the house and the patio were free of feces, garbage, and mudholes; whether animals 
were kept outside the home and whether they were corralled or tethered; whether the mother's 
hands were clean; and whether dishes were clean. In addition, when a latrine was present, the 
conditions in which the household latrine was found, who used it, the quality of its construction, 
and the quality of its maintenance were observed. Finally, the source of drinking water was 
described and characterized. The data were recorded directly by the enumerator who toured the 
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home including the kitchen, other rooms, the latrine, and the patio. The respondents were asked 
only about the source of drinking water and which household members had used the latrine. 
Observations were coded in dichotomous (yes or no) form that specified whether or not a correct 
practice had been observed. Indices were formed from the total number of observations for 
general household cleanliness, quality of latrine construction, and quality of domestic water 
supply. The full list of observations made is presented in Appendix 3. 

2.3.4 Child Health Data 

Health data, including height, weight, and diarrhea and respir?tory episodes were collected on 
all children five years of age or younger. In addition, child mortality data were obtained from 
mothers. The information on child morbidity and anthropometry is :c:;:!!~ in questions 001-032. 
Data for mortality recall are in questions AAOI-AAI2. 

Specific questions were asked about diarrhea and respiratory diseases. First, a two-week recall 
was used to assess morbidity for each child five years of age or younger. For gastrointestinal and 
respiratory diseases, the day the child became affected and the length of the episode (number of 
days) also were obtained. The severity of the symptoms that manifested during the episode was 
also recorded. For diarrhea, this included mucus and blood in the stools, fever, vomiting, and 
respiratory episodes such a..1; cough, difficult breathing, and fever. Data were expressed as period 
(14-day recall) and point prevalence (24-hour recall) and average duration (number of days). 
Since ongoing episodes were truncated to the day of the interview and episodes that started 15 
days before the interview also were truncated to 15 days prior to the interview, the duration of 
episodes is likely to be slightly under-reported. For each type of condition, the morbidity data 
were later transformed to show duration (total number of days the child suffered from the disease) 
and prevalence (a dichotomous variable indicating whether or not the child had been sick over 
the last two weeks). 

Information about other infectious diseases also was recorded. (See list in Appendix 3.) Finally, 
information about the immunization history of the child was collected (but only when the mother 
could produce the child immunization booklet). If no booklet was viewed, either because it was 
non-existent or had been lost, immunization variables were coded as missing. 

The weight and stature of every child under five in the household were recorded, along with each 
child's gender and age (in months). This r,erved as a basis for computing Z-scores for weight-for­
age, height-for-age, and weight-for-height. Salter scales with a precision level to the tenth of a 
kilogram were used. Scales were kept in good working condition and recalibrated once each week 
for the duration of field activity. Enumerators first weighed the child with clothes on, then asked 
the mother to provide similar clothes to be weighed separately. The child's true weight was 
obtained by subtracting the latter from the former. Standard measuring hoards were used to 
measure height. Children over 24 months of age were measured standing, while children under 
that age were measured in a supine position. To be measured for anthropometry, the child had 
to be younger than five years of age as of January I, 1993. Clinical signs of malnutritIon (e.g., 
edema) were also observed and coded. Tlle cumulative reduction in incidence and severity of 
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multiplt! illnesses that is due to water and sanitation improvements is measurable in the weights 
and heights of children. In addition, other mechanisms that improve children's nutritional status, 
independent of a reduction in illness, also would be measured by improvements in nutritional 
status. 

Mortality was assessed by asking every mother how many children under five years of age had 
died over the previous four years and the age of the child (in months) when he or she died. No 
questions were asked about the cause of death, :IS this information is typically unreliable in the 
absence of medical reports. Mortality rate can be defined as infant, 1-5, or child. The objective 
of the baseline survey was to provide for the number of deaths in a four-year period so the 
follow-up evaluation had a point of comparison. Thus, the method used in this survey is 
internally reliable as an evaluation method, but it is difficult to compare the death rates calculated 
in this survey to standardized mortality rates reported in other documents. 

The calculations, along with the terms that will be used throughout this report can be summarized 
as follows: 

all deaths (0-11 months of Clge) 

Infant mortality rate (IMR) = 


all children in survey + all infant deaths 


all deaths (1 2-60 months of age) 

1-5 mortalit'i rate = all children in survey > 12 months of age 

+ 


all deaths (1 2-60 months of age) 


all deaths (0-60 months of "ge) 

Child mortality rate (CMR) = 


all chiidren in survey + all deaths 


The rationale for these calculations can be shown in Figure 3. 

The first child lived through the first five years of life and would be included in the denominator 
for all calculations. The second child died in infancy and would be included in the denominator 
for infant and total deaths but not in child death calculations. The third child died some time 
between the ages of 12 and 60 months and would be included in all three calculations. The fourth 
child is alive under 12 months of age at the time of the survey and would be included in infant 
and total calculations but not in child calculations. The fifth child is alive and is between 12 and 
60 months old. The majority of the sample fits this description. These children are included in 
all calculations. Because some chiiJren in this cohort will die before their fifth birthday, the 
estimate of total mortality will be lower than what would be calculated after all children had an 
opportunity to complete this period of life. A problem with the calculated death rates on a yearly 
basis is that the year of death (e.g., 1991) is not known, only the age of the child in months when 
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Figure 3: Determination of Denominators for Calculations of Mortality Rates 

he or she died; therefore, mortality rates for individual years cannot be calculated. 'TIlis is not 
a major issue, however, because the follow-up survey will assess mortality in the previous four 
years. 

2.4 Data Management 

2.4.1 Data Collection Procedures 

2.4.1.1 Enumerator Selection and Training 

Enumerators hired to carry out the study have to meet the requirements set by INCAP for the 
position of field assistant (asislellfe de campo). Field assistallts must have a preliminary school 
teaching diploma (or equivalent), no penal or judicial files, and no penning problems related to 
previous work with INCAP. In addition, they had to speak Spanish and either Quiche or Mam, 
the two languages found among sampled populations. Then, on the basis of language skills, 
enumerators were assigned to one of the two work teams. 

Enumerators' trair ing took place from January 4 to 28, 1993. The first week of training was 
spent reviewing and preparing for the socioeconomic, demographic, and KAP survey. TIle second 
week was spent preparing for anthropometric measurements (theory, practice, and inter­
enumerator standardization), and the iliird week was spent doing simulations in the field, each 
day c;uccessively integrating additional components of the complete survey. At the end of the 
training period, the average time spent in a household completing the questionnaire was 30 
minutes. 
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2.4.1.2 Fieldwork Process 

One month before starting fieldwork, tile in-country project director visited most villages included 
in the sample. The only villages where his visit was not deemed necessary were those in which 
PAYSA already had established strong ties with community leaders. Meetings were arranged with 
village leaders in which the field director informed them of the nature of the study and requested 
their collaboration. Letters were later exchanged between parties to formalize the agreements 
reached and establish approximate dates of visiu.. 

The fieldwork took place from February 1 to April 16, 1993. Two tr4Il1s, each composed of five 
enumerators, worked Monday L'lrough Friday. Work teams traveled daily from the nearest town 
to the work site in vehicles provided by INCAP, except in a few cases where a community's 
remoteness demauded th:lt the teams stay overnight. Each team had one field supervisor, who was 
responsible for the fvllowing tasks: 

II 	 establishing contact with key people in the village visited 

• 	 requesting permission for doing the survey 

• 	 deciding on a sampling frame given the number of households to be visited and the total 
number of households in the community 

• 	 dividing the area equally among the enumerators and assigning one work area per day 
to each enumerator 

• 	 reviewing every questionnaire form administered by the enumerators for consistency and 
accuracy 

The supervisor also had to administer the Community Profile questionnaire to one community 
official during the time of the visit and make ~lIre forms weie sent to INCAP once a week for 
processing. In addition, the supervisor m:tintained employee relations, made sure that necessary 
supplies were a.ailable, and kept records of hours worked, mileage accrued, and expenses 
incurred. Both field supervisors reported directly to the project director once a week. 

2.4.2 Coding, Cleaning, and Entry or Data 

The questionnaires were designed to per::iit quick coding during the interview and clean coding 
in the far right column. Individual enumerators recorded clean coding at the end of the day after 
finishing all interviews. Then, enumerators exchanged forms to check each other's accuracy. 
Next, each form was reviewed by the supervisor, who checked for consistency anei 
standardization. The ill-country project director also reviewed approximately 40 percent of the 
forms before they wen, to data entry. For more detail regarding the interpretation and coding of 
the questionnaire, see the en ·merator manual. 

Data were entered daily into a computer. Once a week, after the coding checks described above 
were performed, forms were sent to INCAP's microcomputer center in Guatemala. All the data 
were entered twice, and both files were compared for typing errors. Range checks also were built 
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into the data entry program to avoid entering values, thus ensuring the internal consistency of the 
data set from the start. Later, external consistency checks were made using SAS programs. Forms 
and data files will be maintained at iNCAP for 10 years after data collection. In the case of this 
study, which will be replicated once in the next fiv~ years, keeping the baseline survey forms will 
save time because questionnaire design, data entry pwgrC1Il1S, and checking/validating programs 
already have been developed. Some questions relevant only to the follow-up survey have been 
incorporated into the baseline survey form. 

2.4.3 Data Analysis Procedures 

Data were analyzed using SAS and SYSTAT on a personal computer. Procedures used included 
simple descriptive statistics (frequencies, ('ross-tabulations, and correlations) and statistical testing 
of hypotheses (t-test and ANOVA), and statistical significance was determined at levels of p ~ 
0.05. Essential results of statistical analyses are reported in selected tables in Chapter 3. 
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Chapter 3 

RESULTS 

This section is divided in six sub-sections that desci ibe the following: the region, communities, 
and families visited; socioeconomic and demographic data; health oulcome variables (morbidity, 
anthropometry, and mortality); KAP data, with general findings and recommendations; 
observational data; and indices created from the KAP data and their association with health 
outcomes. 

3.1 Description of Region/Villages 

The study took place in the Western Highlands of Guatemala, in the departments of Quiche, 
Quezaltenango, San Marcos, Huehuetenango, Totonicapan, and Solola, all of which have a high 
percen.age of indigenous people. (See Appendix 2 for name and location of villages along with 
basic information.) Because of altitude variations in this mountainous region, its climate ranges 
from cold to temperate to hot. The people livinr. ill these areas are mainly agriculturists, a large 
number of whom also migrate seasonally to tile large farms of the Pacific Coast or of Southern 
Mexico to find work. Because seasonal migration placed some constraints on the timing of the 
study, the sequence of visits was devised so that we could visit each village in its period of least 
migration within the timetable of the fieldwork. 

All communities we visited were located in areas of moderate to difficult access, where 
development efforts are still in their infancy. (There are more remote communities in Guatemala, 
such as in northern Quiche and Alta Verapaz, and those probably have even less infrastructure 
than those we visited.) The list of villages selected for the study appears in Appendix 2, with 
basic data on samplt:d population and language. Administratively, these villages are either aldeas 
or s,=,ctions of aldeas. (They are then called either cantolles, cascrios, or par~ies ) Development 
levels in all of them were low, although variations existed at the level of electrical supply, type 
of water supply, quality of road access, and presence of community infrastructure (such as salon 
commllnal, or molino de nix/ama!). 

The present section describes the social, economic, and demographic characteristics of the 
sample, by intervention and control communities. This is done to describe the communities and 
to assess the validity of comparing intervention and control communities with the baseline data 
following change due to the intervention. 

An average of 35 families per village were included in the survey (Table 1). For the control 
group, about 32 families were visited in each village; whereas in the intervention group an 
average of 40 families were visited. This resulted in a control to intervention ratio of families of 
1.6. The actual number of families visited per village varied from a low of 15 to a high of 105. 
A total of 3,250 children were measured, with a ratio of 1.5 for control to intervention 
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Table 1: Community Characteristics among 54 Communities in the Baseline 

Survey 


Type of Community 

.-

Characteristic Control Intervention Total 

Communities surveyed 36 18 54 

Families visited 1,152 710 1,862 

Children measured 1,971 1,297 3,250 

Mam-speaking !rlterviews 1.7% 2.4% 4.1% 

Quiche-speaking interviews 
-

Spanish-speaking interviews 

15.7% 

43.5% 

15.6% 

20.1 % 

32.3% 

63.6% 

communities. In the control communities 1.7 children, five years of age or younger, wl!re found 
per family. The corresponding figure in the intervention communities was 1.8. These ratios are 
less than the anticipated ratio of 2: 1. Without guaranteeing immediate services (e.g., a household 
water supply), the control poplJ.iation proved less willing to cooperate than those in the 
intervention communities. This reluctance explains the lower participation rate of respondents in 
control communities. 

3.2 Socioeconomic Characteristics of Sample 

Across the sample, living conditions were overwhelmingly poor (fable 2). Because of climatic 
and cultural reasons, residential quarters did present differences from community to community. 
The materials used for house construction were generally adobe or Jesser materials for walls, and 
zinc or lesser materials for roofing. The floors in most homes were earth. Half of the sample had 
only one room, but three-quarters had an additional space used as a separate kitchen. Few had 
electricity or a vehicle, but two-thirds had a radio. Half had a large animal (e.g., horse or mule). 
Most respondents were married or living with a male partner. The majority of women could not 
read. 

When comparing 'village types, we found few differences betw~en those in the intervention and 
control communities. If any trend emerged, the cuntrol community may have been slightly better 
off than the inter.:!ntion communities. The control communities had more literate mothers and 
better floors in the home, but they also had larger families. In every other respect, the 
comparison communities were similar. 

The families visited were mainly fanning households, approximately 70 percent of them declaring 
family agriculture as their main income earning strategy and most others declaring it as secondary 
activity. The majority of families were engaged in subsistence agriculture, but a few were 
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Table 2: Socioeconomic and Demogmphic Characteristics of the Baseline Sample 
by Intervention p,nd Control Communities 

Type of Community 

Characteristic 
Control 

n= 1,152 
Intervention 

"=710 
Totgl 

n= 1,862 

Mothers who can read· 34.0% 24.7% 30.5% 

Households with electriciw 13.7% 12.0% 13.1 % 

Percent with dirt floor· 77.2% 83.8% 79.7% 

Percent with adobe, wattle, or 84.1% 82.5% 83.5% 
straw walls 

Percent with zinc, tile, or straw 98.7% 98.5% 98.6% 
roof 

Percent with one room 50.5% 51.8% 51.0% 

Percent with a bicycle 11.8% 10.0% 11.1 % 

Percent with large animals· 55.0% 50.0% 53.1% 

Percent of respondents married or 95.1% 96.6% 95.7% 
in union 

Percent liv;~g with other families 25.8% 24.5% 25.3% 

Percent with radio 66.4% 65.9% 66.2% 

Percent of household with one 37.8% 39.7% 38.5% 
child < five years 

Percent of household with more 44.1% 38.3% 41.9% 
than eight people· 

Percent with separate kitchen 74.1% 76.8% 75.1% .­
• P-v.. ·ue for the difference between control and intervention group is less than 0.05. 

commercial farmers, and these were concentrated in one or two communities. The other most 
important categories of occupation were specialized work (6.5 percent), artisan industries (5.5 
percent), and agricultural day labor (4.8 percent). 

In oonclusior., the baseline sample is representative of the Highland population. They are poor 
with little education. In addition, the intervention and control communities are comparable for 
the socioeconomic status (SES) indicators. This suggests that the perceived lack of cooperation 
among control communities relative to intervention communities did not generate different types 
of samples. Thus, for changes due to the intervention (i.e., follow-up versus baseline values), 
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PAYSA should feel confident that this can be estimated without worrying that the comparison 
groups are different. 

3.3 Health Outcomes 

The four outcome indicators that were measured were diarrheal and respiratory morbidity, 
r.nthl'Opometry, and mortality of children less than five years. This section provides a detailed 
revip.w of findings for each of these indicators in relation to the intervention all'' control 
communities. The baseline data were compared to other sources of data when they were 
available. 

3.3.1 Diarrhea 

The prevalence of diarrhea in the previous 24 hours (point prevalence) was 6.4 percent (fable 
3). The prevalence in the previous two weeks (period prevalence) was 13.0 percent. For children 
with diarrhea in the last two weeks (n=309), the average number of days was 5.4. The 
prevalence of diarrhea was higher in a previous study conducted in 1987 (DHS 1987). Several 
explanations account for this difference. First, the present study used a ;tandard definition of 
diarr',ea that required three or more loose stools per 24-hour period to be classified as having had 
diarrhea. Thus, if a child had two loose stools, a mother might consider this as diarrhea, but it 
was not coded as diarrhea in the bac;eline study. In the DHS study, the mother used he!' own 
definition of diarrhea. Second, the data from the DHS study include children from a larger 
catchment area than that of the present study. The 24-hour recall data from the DHS survey cover 
Central Guatemala CiS well as the North and South Occident. Third, this survey was conducted 
from February to April 1993; whereas, the DHS survey was conducted from September to 
Decemher 1987. Diarrhea rates may vfl.ry by season. This implies that follow-up surveys should 
be conducted at the beginning of a calendar year, the same time as for the baseline survey. 
Fourth, over time one would expect that diarrhea rates would be reduced as developmental efforts 
progress. Fifth, the appearance of Vibrio cho/erae in the region over the last two years, and the 
health education efforts this triggered, may have played an important role in reducing diarrhea. 
All these factors may explain why the diarrhea rates in the present survey were less than those 
six years previously. 

The difference in diarrhea rates between surveys is less important than a possible difference in 
diarrhea between designated intervention and control communities. One would hope that the rates 
across these intervention groups would be similar. When the diarrheal indices were compared 
across the designated intervention and control groups, no significant differences were found 
(fable 4). That was true for point and period prevalence as well as for the average number of 
days a child experienced diarrhea. In fact, the point prevalence was slightly higher in the control 
communities compared \0 the intervention communities, while the reverse was true for period 
prevalence. A 25-percent reduction in diarrhea from 6.1 percent would be equivalent to 4.6 
percent, and a 4O-percent reduction would be equivalent to 3.7 percent. For period prevalence, 
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a 25-percent reduction from t 1.5 percent is equivalent to 8.6 percent, and a 4O-percent reduction 
would be 6.9 percent. Neither of the two groups approached these low levels of diarrhea. 

Table 3: Comparison of Diarrhea Rates from the Prosent Study to Previous 

Studies 


Diarrhea Indicator 
Present study 

February to April 
1993 

DHS study 
September to December 

1987 

24-hour recall 6.4% 10.8% 

14-day recall 13.0% 17.0% 

Average number of days 5.4 N/A 

Table 4: Diarrhea Rates by Designated Control and Intervention Communities 

Comparison Group 24-Hour Recall 14-Day Recall 
Average Number 

of Days 

Control (n = 1,973) 6.1% 11.5% 5.6 (n =226) 

Intervention (n = 1,279) 5.9% 12.0% 5.5 (n=154) 

P-value 0.870 0.611 0.938 

For average number of days with diarrhea, the control group had 0.1 more days of diarrhea than 
the designated intervention communities, but this difference was not significant. A 25-percent 
reduction in the number of days spent with diarrhea would be the equivalent of reducing the 
number of days from 5.6 to 4.2. A 4O-percent reduction in the average number of days would 
be the equivalent of a roouction of 5.6 to 3.4 days. Thus, the diarrhea rates between the 
intervention and control communities can be considered similar. This will make it easier to 
compare intervention effects at the time of the follow-up survey. 

3.3.2 Anthropometry 

Nutritional anthropometry was measured and converted into standardized Z-scores, representing 
child's height-for-age, weight-for-age, and weight-for-height. Standardizoo Z-scorcs are the 
preferred form of presenting nutritional anthropometric data (Dibley 1987b). Children's 
measuremenlc; are compared to a reference population (i.e., U.S. children) and can be interpreted 
in the following manner. A Z-score of 0 indicates a normal child, same as the reference child. 
A negative number indicates that the child's height or weight is smaller than that of the reference 
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child, and a positive number means that the child is taller or heavier than the reference child. 
Z-scores below -2.00 indicate either moderate to severe stunting (height-for-age), wasting 
(weight-for-height), or underweight (weight-for-age) children. Children with Z-scores below -2.00 
are more likely to die than children who have better nutritional status. 

These three indicators identify different conditions. Height-for-age indicates long-term, or 
chronic, insults to nutritional status. For example, repeated bouts of diarrhea could result in 
shorter children as they age. Weight-for-height is used as an indicator of recent insults to 
nutritional status. A 'jevere bout of diarrhea, for instance, may cause a child to lose weight, and 
this weight loss would be indicated by a low weight-for-helght Z-score. Weight-for-age, is a less 
descriptive indicator of long-term or short-term nutritiCln2.J statu~ By itself, weight-fer-age cannot 
indicate whether a low value is due to short- or long-term nutritional problems, but is a composite 
indicator of short- and long-term insults to nutritional status. lit the Guah..,alan c~)ntext, it 
indicates a large amount of stunting and no amount of wasting, which is consistent with e.U'lier 
literature on the Guatemalan Highlands. 

Among the children in the sample, the values for height-for-age (n = 3, 164), weight-for-age 
(n =3,231), and weight-for-hei~ht (n = 3,164) reflect data from other studies. The average height­
for-age Z-score was -2.632 ± \.376. The weight-for-age Z-score was' i.761 ± 1.149, and the 
weight-for-height Z-score was -0.173 ± 1.041. 

The nutritional data collected for the present study are comparahle to the data collected during 
the demographic and heai:h survey conducted in 1987 (Table 5). The areas surveyed in both 
studies include the Central region as well as the North and South Occident. While the 
communities may not he the same and one region may be over sampled relative to another, the 
data from hoth surveys indicate a similar situation. 

Table 5: Comparison of Stunting, Underweight, and Wasting from the Present 

Study to Previous Studies 


Indi~ator - Present study DHS study 

Stunting 71.5% 69.4% 

Underweight 47.3% 41.6% 

Wasting 2.4% 1.7% 

The majority of the children are stunted. In fact, for every 10 children, seven were found to be 
below -2.00 Z-scores for height-for-age. On the other hand, these children are not wasted, or 
thin, and the low prevalence rate of wasting would be found in ::ny normal population. Thus, 
children look appropriately proportioned for their height. Because stunting is so high and wasting 
is normal, weight-for-age falls in between these values. Weight-for-age is a composite of stunting 
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and wasting. In the absence of wasting, as is the case in Guatemala, weight-for-age reflects 
stunting. 

The Z-scores and percent stunted were also compared by designated intervention and control 
communities (fable 6). Children from the designated intervention communities had Z-scores that 
were very similar to those of children from the control group. The number of stunted children 
was higher than in the intervention group, but the difference was not statistically significWlt. The 
difference was 3 percent, a small difference considering that more than 70 percent of children 
were considered stunted. Clearly, there is potential to reduce the number of stuntf.'fJ childre,n. 

Table 6: Height-for-Age among 3,246 Children by Control and Intervention 

Communities 


Compari~on group Z-scores Stunting 

Control In = ',927) -2.63 ± 1.3 69.4% 

Intervention In = ',239) -2.62 ± 1.4 72.8% 

P·value 0.448 0.04' 

Weight-for-age, whkh is a composite of long-term (stunting) and recent (wasting) nutritional 
insults, is also a good indicator of environmental effects on health. The average weight-for-age 
Z-score for the entire sample was -1.76. Virtually no difference between comparison groups was 
found (fable 7). The proportion of underweight children was about 45 percent, and the difference 
bet'veen the intervention and control villages was 2.3 percent, which was not statistically 
s igniticant. 

Table 7: Weight-for-Ane among 3,227 Children by Control and Intervention 

Communities 


Comparison group Z-scores Underweight 

Control In = ',955) -1. 79 ± 1.16 45.0% 

Intervention In = 1,272) -1.75 ± 1.14 47.1% 

P·value 0.317 0.246 

Weight-for-height values were considere.d normal in this sample. With such low rates of wasting, 
no important differences would be expected between the two comparison groups. This was the 
case, as is shown in Table 8. It is unlikely that difference.5 in wasting will be seen at the time of 
the follow-up evaluation. 
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Table 8: Weight-for-Height among 3,160 Children by Intervention and Control 
Communities 

Comparison group Z-scores Wasting 

Control (n = 1,916) -0.21 ± 1.03 2.2% 

Intervention (n = 1 ,244) -0.15 ± 1.05 2.7% 

P-value 0.176 0.409 

3.3.3 Mortality 

The mortality rates in the baseline sample are comparable across comparison groups. The infant 
mortal ity rate is about 78 per 1,000 live births, the 1-5 mortality rate is about 22, and the child 
mortality rate is about 91. No differences werl'! found between the intervention and the control 
group (fable 9). 

Table 9: Mortality Rates by Designated Control and Intervention Communities 

Comparison Group Infant Mortality Rate 
(0-11 months) 

1 -5 Mortality Rate 
(12-60 months) 

Child Mortality Rate 
(0-60 months) 

Control 78.5 21.7 91.6 

Intervention 74.1 22.1 87.4 

P-value 0.870 0.611 0.938 

• See page 17 for calculations of rates . 

3.3.4 Respiratory Disease 

About one-third of the children were reported to have had a cough within two weeks of the 
interview (fablt: 10), and at any point in time about one-quarter of the children were reported 
to have a cough. Respiratory diseases account for more morbidity episodes that gastrointestinal 
infections. This is ir) concordance with other studies that show respiratory diseases to be a more 
common cause of cidld illness in the Highlands; whereas gastrointestinal problems are more 
common in the hot lowlands. Differences were found between the two comparison groups, with 
a lower prevalence found in the intervention communities. No differences were found in the 
length of time that children spent with a c1)ughing episode. Although differences in respiratory 
distasc were found, it is unlikely that the PA YSA intervention will change thcserates. Therefore, 
these differences are not problematic for the follow-up health effects. 
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Table "0: Respiratory Disease Rates by Designated Control and Intervention 

Communities 


Comparison Group 24-Hour Recall 14-Day Recall 
Average Number 

of Days 

Control (n = 1,973) 24.7% 37.1% 6.5 (n=728) 

Intervention (n = 1,279) 20.2% 30.5% 6.4 (n =392) 

P-value 0.003 0.000 0.814 

3.4 Knowledge, Attitudes, and Practices of Health-Related Practices 

This section offers a general description of the KAP data, on a variable-by-variable basis. The 
structure of the description below follows from the twin objective of presenting general findings 
and second, of deriving specific recommendations as to what should be done by PAYSA when 
designing its educational component. 

The knowledge and attitude data can be divided into two main groups: the knowledge and attitude 
questionnaire, and the observations of actual practices. Knowledge and attitude data are further 
subdivided into six areas of interest. Items in each of these areas are later summed to create a 
second il)dex that del ineates the group into those with more and those with less overall knowledge 
of a subje::t area, In the following section, we begin by discussing particular lfeas of interest 
individually, by intervention and control communities. 

3.4.1 Prevention or Diarrhea 

This section reports on the knowledge related to causes of diarrhea. Mothers were asked to 
identify as many causes as they could, but no prior information was given to prompt certain 
~!1swers. The questions used for the survey are found in the anthropometric and morbidity sheet 
of the questionnaire (BOI-B04,D). 

When asked the most frequent cause of children's diarrhea, 28 percent of mothers could not 
provide a single cause. Of those who responded, some gave multiple responses becaJse 
respondents were allowed to provide more than one response. The following responses (rable 
11) were given in their crder of frequency. Those that did not offer any response and those that 
offered no response for LD domain under consideration were classified as "no" for that category. 

The mothers' general understanding is correct in that lack of cleanliness is what causes diarrhea, 
but only one-third could identify any specific cause of diarrhea. Sorre finer categories could, 
however, be drawn within the range of responses. First, most mothers related diarrhea to general 
filthiness. For instance, it was felt that when children put dirty things in their mouths, ~iis caused 
diarrhea. A second group of answers, cited less frequently, related diarrhea to ingestion of 
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contaminated food or water. A third category of answers identified mothers' neglect as a cause 
of diarrhea. For instance, mothers' dirty hands or the dirty dishes were perceived as a potential 
cause of diarrhea. 

Table 11: Responses Given to Question about How Children Get 

Diarrhea by Intervention and Control Communities 


Type of Community 

Response 
Control 

n=1,971 
Intervention 
n= 1,279 

Total 
n=3,250 

Lack of child cleanliness 36.4% 39.8% 38.0% 

Children putting dirty things in 
their mouths 

35.5% 36.8% 35.5% 

Consume dirty water· 23.4% 29.8% 25.6% 

Consume dirty food· 25.8% 21.6% 24.1% 

General lack of cleanliness 18.8% 17.8% 19.4% 

Mother has dirty hands 11.8% 11.3% 11.7% 

Dishes are dirty 10.5% 11.0% 10.9% 

• P-value for the difference between control and intervention group is less than 0.05 . 

Knowledge ahout the causes of diarrhea was similar in both comparison groups. For most causes, 
the differences hetween groups were fewer than 3 or 4 percentage points. Only for dirty water 
did the intervention group identify this more frequently than the control group, by 6.2 percentage 
points. This is not a big difference, pal1icularly in light of the small number in either group who 
cited any reason. 

Analysis of the data leads to several conclusions. Few mothers could identify correct responses 
for the causes of diarrhea. Knowledge was centered around general cleanliness rather than on 
specific practices that could lead to diarrhea. PAYSA should reinforce gentral messages while 
teaching and promoting specific practices that can prevent diarrhea. 

A second, but related set of questions (B02-B03) asked mothers how children could avoid 
diarrhea in their home. Three-quarters (,f the mothers volunteered an answer. Of the remaining 
mothers, 2.7 percent said nothing could be done and 21.7 percent said they did not know. The 
distribution of answers hy frequency and comparison groups appears in Table 12. 

Half of the women knew that a clean house wac; an important deterrent of childhood diarrhea. 
However, less than 40 percent of the mothers could identify anyone practice to prevent diarrhea. 
Proper hygiene, washing hands and food, was cited more frequently than covering drinking 
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water, using a latrine, or corralling animals. While proper hygiene should be stressed, the use 
of a latrine to prevent diarrhea should be vigorously promoted as well as the need to keep animals 
corralled and out of the home. 

Table 12: Responses Given to Question about How Children Can Avoid Getting 

Diarrhea 


Type of Community 

Respome 
Control 

n= 1,152 
Intervention 

n=710 
Total 

n= 1,862 

Keep house clean 55.0% 52.1% 53.9% 

Wash hands of child 39.4% 40.9% 40.0% 

Wash food· 32.7% 28.2% 31.0% 

Boil water 29.6% 27.8% 28.9% 

Cook food thoroughly 27.4% 25.2% 26.6% 

Wash dishes well 22.7% 22.8% 22.7% 

Wash mother's handr. 11.8% 10.2% 10.8% 

Cover food 10.2% 9.7% 10.0% 

Cover drinking water 7.5% 6.8% 7.2% 

Use of a latrine 7.7% 5.8% 7.0% 

Keep animals corralled· 2.6% 0.9% 1.9% 

• P-vaille for the diH~rence between control and interven~ion group is less than 0.05 . 

Among those who volunteered a response, ~O.7 percent provid~ three or more answers. An 
additional 18.3 percent offered two answers, while 30.9 percent gave I)nly one or no answer. The 
goal of PA YSA was to have 80 percent understand the concept of contamination and 80 percent 
cite three or more causes of diarrhea. The data here show that we are far from that goal and that 
time and resources should be devoted to improve these rates. 

In conclusion, most women do not know enough appropriate behaviors to prevent childhood 
diarrhea. The appropriate behaviors cited more frequently than others should be encouraged, and 
those cited less often should be vigorously promoted. It is important to demonstrate the practice 
itself and explain the rationale behind it. The two groups identified the same behaviors with a 
similar frequency. Thus, the groups are comparable on their knowledge of what causes diarrhea. 
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3.4.2 Treatment or Diarrhea 

When asked about breastfeeding practices (questions 006-B07) during diarrhea episodes, 1.7 
percent said they did not lc.now what they would do if their child became ill with diarrhea. Of the 
remaining 98.3 percent, 88.5 percent were of the opinion they should continue breastfeeding, and 
11.5 percent said they should stop (fable 13). When asked about feeding liquid or solid (Le., 
non-breast) foods during diarrhea, 1.6 percent said they did not lc.now what they would do, 91.4 
percent said they should keep giving food to the child, whereas 8.6 percent said they should stop 
giving other liquids and solids. Although non-breast milk food would Je offered in most episodes 
of diarrhea, it is not clear the food offered is appropriate in terms of quantity or qUality. This 
issue, however, is beyond the sccpe of the project. Nevertheless, the data demonstrate that 
Guatemalan mothers instinctively adopt the correct behavior about feeding during diarrheal 
episodes. However, a few mothers wOllld adopt an incorrect practice. Thus, positive 
reinforcement of feeding during diarrhea should be disseminated by PA YSA. 

Table 13: Responses Given to Question about How to Treat Childhood Diarrhea 
by Intervention and Control Communities 

Type of Community 

Response 
Control 

n= 1,971 
Interventic'n 
n=1,279 

Total 
n=3,250 

Continue breastfeeding· 88.3% 91.2% 88.5% 

Continue with other foods 92.0% 91.2% 91.4% 

Know about DRS· 84.6% 74.8% 80.7% 

Know correct use of DRS· 81.3% 71.9% 77.3% 

Used DRS at least once· 69.9% 61.9% 66.0% 

Used DRS last episode 53.1% 50.3% 51.3% 

Know of home-made DRS· 38.0% 32.2% 35.2% 

• P-value for the difference between control and intervention group is less than 0.05. 

A number of questions (808-B 12) were asked of mothers about their lc.nowledge and use of oral 
rehydration salts (ORS) therapy. TIle large majority of respondents said they knew about the ORS 
packets, and almost all of them identified its purpose correctly when an ORS packet was shown 
to them. In addition, two-thirds of the mothers said they had used the ORS packet before, and 
half said they used it the lac;t time one of their children had diarrhea. Fewer mothers lc.new about 
home-made ORS, and of these very few knew how to prepare it correctly. Given ihe widespread 
availability of ORS envelopes and the good knowledge mothers have of their use, it should not 
be a priority to teach mothers how to make home-made ORS, because an incorrect preparation 
may do more harm than good. Instead, efforts should concentrate on reinforcing the use of ORS 
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envelopes and ensuring their continuous availability through volunteers. We did not ask mothers 
about specific details relating to ORS use. For instance, they may not know about quantities to 
be administered, averagt: durability of the prnduct once prepared, and so forth. The PA YSA 
eCucation team should nlake sure that the proper handling of ORS is part of the message. 

3.4.3 Breastfeeding Patterns 

Breastfeeding is almost universal in rural Guatemala (pineda et al. 1992). In this study, mothers 
were asked, (1) if they breastfed without giving any complementary food, either liquid or solid, 
(2) if some sugar water, corn beverage, or other liquid were given in addition to breastfeeding, 
(3) if they gave some liquid or solid food in addition to breastfeeding, and (4) if they gave only 
liquid or solid food and no breastfeeding. In the analysis, the categories are reported as (1) full 
breastfeeding, which includes exclusive (no water) and predominant breastfeeding (somf water 
or juice in addition to breastfeeding)-the data were not collected to clearly and unambiguously 
differentiate between these two possibilities; (2) partial breastfeeding, which collapses categories 
2 and 3 into breastfeeding plus milk, corn beverage, formula, or other solids and liquids; and (3) 
no breastfeeding (category 4 above). 

In our sample, 96 percent of all children younger than 6 months received some breastmilk and 
79 percent reported full breastfeeding (see Table 14). Some full breastfeeding is also reported for 
older age groups. For instance, 23 percent and 3 percent of mothers of children between 6-12 
and 12-24 months of age, respectively, still report full breastfeeding at these ages. If these figures 
describe the population, these latter statistics arc worrisome. Breastmilk is known to contain all 
the necessary nutrients to ensure adequate growth of the infant up to 4-6 months of age, but 
complementary faods are essential after this age (WHO/UNICEF 1990). It would be worth 
inve;tigating in these communities if there really is a group of mothers who truly breastfeed 
exclusively throughout the first year of the child's life. If so, this issue should be part of the 
educational messages taught by PA YSA. 

The protective effect of breastfeeding against diarrheal diseases is well documented (deZoysa et 
al. 19(1). Breastmilk provides direct immunity to the infarlt and also prevtnts the use of 
contaminated liquids in infant feeding. Among young infants, the association between feeding 
mode and diarrhea shows a dose-response relationship. That is, exclusive breastfeeding is 
associated with the smallest risk of diarrhea; whereas breastfeeding complemented with other 
liquids and foods is associated with a higher risk of diarrhea; and a still higher risk of diarrhea 
is seen among bottlefed children (Brown et al. 1989; Popkin et al. 1990; Victora et al. 1989). 
Because of the very high prevalences of breastfeeding ilITlong infants less than six months in our 
sample, comparisons can only be made between fully and partially breastfed children. 

Tables 15 and 16 show that among the 0-6 months age group, partially breastfed infants have 
more diarrhea than fully breastfed infants. For diarrhea in the previous 24 hours, the risk of 
having diarrhea is 2.26 (95-percent confidence interval: 0.77 to 6.43) times higher among 
partially breastfed children compared to fully breastfed children. For diarrhea in the previous two 
weeks, the increase in risk is 2.18 (0.99 to 4.75) times higher. At the 6-12 month and 12-24 
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monlfl age groups, an interesting comparison to make would be between the group of n"n­
breastfed infants, and those breastfed to some extent. Becauc;e of the small sample of ron­
ureastfed infants in our sample, this comparison could not be made. 

Table 14: Breastfeeding Pattern by Age Group: Num~)ers of Children (Values in 

Parenthesis Represent Column Percentages) 


Age Group 

Feeding Pattern 0-6 Months 6-12 
Months 

12·24 
Months 

24-60 
Months 

Full brt:astfeeding 302 
(79) 

74 
(23) 

17 
(3) 

2 
(12) 

Partir:-I breastfeeding 68 
(18) 

248 
(76) 

408 
(63) 

193 
(10) 

No broastfeeding 14 
(4) 

3 
(1) 

2?3 
(::-4) 

1,690 
(90) 

Column total (row 
percentage) 

384 
(12) 

325 
(10) 

648 
(20) 

1 ,885 
(58) 

(Note: no significant differences were found between intel vention and control groups in 
terms of feeding patterns.) 

Table 15: Percent and Number of Children Who Had Diarrhea in Last 24 Hours 
per Age Group 

Breastfeeding Pattern 

Age Full BF Partial BF No BF Total 

0-6 months 12/302 
(4%) 

7/82 
(9%) 

N/A 
N/A 

19/384 
(5%) 

Table 16: Percent and Number of Children Who Had Diarrhea in Last 14 Days 
per Age Group 

Feeding Pattern 

Age Full BF Partial BF No BF Total 

0-6 months 24 
(8%) 

13/82 
(16%) 

N/A 
N/A 

37/384 
(10%) 
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In conclusion, then, breastfeOOing practices seem to follow the usual recommendations, but some 
concern exists over del~yed introduction of complementary foods beyond 6 months of age. 
Further research is also needed to determine the extent to which the WHOIUNiCEF 
recommendation of exclusive breastfeeding for the first 4-6 months is being followed. Although 
not specifically a part of the PAYSA's educational target, exclusive breastfeeding should be 
encouraged among mothers of children under 6 months since it is known to have an important 
effect on reducing diarrhea. Though this is a complicated issue that involves more than making 
statements, a word of caution should be introduced to these mothers about the necessity of 
introducing complementary foods around 6 months of age. 

3.4.4 Garbage Disposal and Environmental Awareness 

Variolls questions (B18-BI9) were asked about garbage disposal (Table 17). Three percent of the 
respondents said they did not know what happened to the garbage (e.g., their husbands took it 
away). Of the remaining 97 percent, less than half said it could be burned, buried, or mlde into 
compost. Thus, half of the time, garbage is not disposed of properly. When asked about other 
possible forms of disposal, 4Q percent said it could be buried, 34 percent said it could be burned, 
and 32 percellt said it could be used to make compost. In addition, 13 percent said they ignored 
what else could be done, and 4 percent affirmed that nothing else could be done. 

The data pertaining to garbage disposal indicate a major problem in the Guatemalan Highlands. 
It is less likely that people do not want to dispose properly of their garbage, but more likely that 
they do not know how to do it correctly. The PAYSA team shoul~ dooicate resources and time 
to educate people about proper garbage difposal. We feel that efforts should concentrate on the 
leaching and benefits of composting so that people can derive some economic benefit from an 
adequate disposal of organic residue. Other experiences show tlJat this is a popular approach to 
garbage disposal when properly taught and supported (CARE 1992). 

A few que,'Itions (B20-B21) were asked about the respondent's Jttitude about environmental issues 
(Table 17), particularly what could be done to protect forests, water sources, the land and earth, 
and the air. Half of the respondents knew that forests should be protected; by not cutting down 
trees and by planting more trees. Other possible responses, such as where to defecate and how 
to avoid fires, were cited by fewer than 10 percent of mothers. One reason for the low levels of 
environmental awareness was that the term environment, as a concept, is not well understood 
among the Highland population. A second issue is that ~fforts to promote environmental 
awareness 2re usually directed to men. All of the respondents in the baseline survey are women. 

When asked about the effects of deforestation (B21), '5 percent said they could not answer the 
question (Table 17). However, the majority knew it reduced water availability and rainfall (Table 
17). Only one-third suggested it reduced supplies of firewood and building materials, but few 
knew that climatic changes could occur, soil would erode, or the wildlife population would 
decrease. 

As a general point, it is dear that appropriate environmental knowledge is lacking. This deficit 
in knowledge is more overwhelming than any differences found between the intervention and 
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Table 17: Responses Given to Questions abo'Jt Garbage and Environmental 

Awareness by Intervention and Control Communities 


Type of Communitv 

Rosponse 
Control 

n=1,971 
Intervention 
n= 1,279 

Total 
n=3,250 

Forms of garbage disposal 

Burn garbage + 20.5% 12.9% 17.5% 

Bury garbage 14.6% 12.5% 13.8% 

Make compost+ 13.6% 9.1% 11.8% 

Other forms of disposal + 1.1% 0.7% 1.0% 

Do not know how to 
dispose of garbage 

3.6% 1.5% 2.8% 

Environmental awareness 

Do not cut trees 56.1 % 58.4% 57.0% 

Plant trees 52.8% 53.4% 53.0% 

Remove garbage - 8.2% 7.3% 7.9% 

Use water in moderation 7.1% 6.0% 6.7% 

Don't defecate/urinate in 
rivers/lakes_. 

5.2% 5.8% 5.4% 

A void fires + 5.9% 3.2% 4.9% 

Dispose c: toxic wastes + 3.4% 2.0% 2.8% 

Respect plants/animals + 2.9% 1.6% 2.4% 

Avoid making :;moke 2.2% 1.3% 1.9% 

Effects of deforestation 

Less water 56.9% 60.1% 58.1% 

Less rain- ­ 54.9% 53.3% 54.3% 

Less firewood 36.0% 38.7% 37.1 % 

Chang9s in climate + 16.7% 12.4% 15.0% 

Soil erosion + 8.7% 5.2% 7.3% 

Less wildlife 5.2% 3.9% 4.7% 

+ P-value for the difference between control and intervention group is less than 0.05. 
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control communities. In the context of limited resources, however, we feel that this issue should 
receive less attention than other, more pressing issues about personal and domestic hygiene. To 
some extent this is more of a community problem than a household problem in terms of gaining 
direct benefit to health of children in the short term. In addition, even if people knew about the 
benefits of planting lrees, little would be done unless tress were provided by the project for 
planting. Although, this is an important issue, it is beyond the scope of PAYSA and should not 
be a priority. 

3.4.5 Health Agents (Promoters) 

A series of questions assessed the level of intervention of health agents in the community and in 
the family (B2:l-B26). The role of two distinct agents was included in the questions: the health 
promoter (a OGSS-supervised person); and the health technician (coming from the lefatura de 
Area de Salud). Given the remoteness of the communities visited, few of the respondents knew 
about the health technician. Therefore, the data reported below (fable J8) allude only to the role 
of the health promoter. In 40 percent of the cases, mothers knew of the promoter and could 
mention his or her name correctly. Fr.:w « JO percent), however, attended a meeting offered by 
a promoter or reported having receilled home visits from the promoter, nor were they left with 
any recommendation when visited. 

Table 18: Responses Given to Question about Health Agents in Control and 

Intervention Communities 


Type of Community 

Response 
Control 

n=1,971 
Intervention 
n= 1,279 

Total 
n=3,250 

Know an agent· 39.6% 46.6% 40.3% 

Know agent's name· 38.0% 43.7% 38.2% 

Attended a meeting with a 
health agent· 

6.9% 10.5% 8.2% 

Was visited by a health 
agent in last four weeks· 

9.5% 6.2% 7.8% 

Health agent left them with 
a task to do 

6.3% 4.9% 5.4% 

• P-value for the difference between control and intervention group is less than 0.05. 

Suffident resources should be directed to promoters and volunteers so that they have the capacity 
to deliver basic health messages to the intervention communities. The role of the PAYSA 
volunteers is important to attain project objectives. Effort should be made to establish a rapport 
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between health agents and the communities and to monitor and orient their work. Their presence 
does not mean that messages will be readily received and practiced. Furthermore, other studies 
(Bergeron 1992) have shown that the transfer of knowledge into actual practices is weak in the 
absence of the intervention of health agents, who must continuously reinforce the newly acquired 
knowledge until it is properly and definitely integrated. Additional studies (Guptill et al. 1993; 
Esrey 1993a) indicate that face-to-face contact by health agents is required to get people to 
practice what they learn. 

3.4.6 Demonstration or Hand Washing 

Hand washing will be an important part of the PAYSA package of messages. Therefore, 
knowledge and practice of hand washing was asked of mothers (B04), and they were also asked 
to demonstrate how they washed their hands (B05). When mothers were asked when they should 
wash their hands(B04), 99 percent of respondents provided at least one answer. The order of 
responses is provided in Table 19. A high percentage of mothers knew that washing hands before 
cooking and eating was important. Few were able to offer that washing hands after defecation or 
handling children's stools was important. Only 25 percent were able to provide three or more 
correct answers for when to wash hands. Two responses were cited by 58 percent, and about 17 
percent provided only one response. The number of correct responses was slightly higher in the 
control group compared to that of the intervention group for hand washing associated with feces, 
but the responses were low in both groups. 

While most mothers used running water when they demonstrated hand washing, only half used 
either soap or ashes, and only a few dried their hands after washing. About 7 percent refused to 
demonstrate how to wash hands, perhaps because of a lack of water. An additional 9 percent did 
not use an appropriate technique to wash their hands. For instance, mothers may have dipped 
their hands into a bucket of water, contaminating the water, rather than using dripping or running 
water so the waste water is not put back into a water vessel. About 40 percent of mothers used 
only one good practice (e.g., dripping water, soap or ashes, or drying hands), an additional 40 
percent used two good practices, and only 1i percent demonstrated all three good practices. 

Although it appears that the impor.ance of hand washing is understood, the importance of hand 
washing relative to fecal material is not well understood. Thus, PAYSA should focus on hand 
washing after defecation or the handling of children's stools or other fecal material. Attention 
should also be given to the correct practices of washing hands. The use of dripping water should 
be reinforced, as well as the use of soap, and the need to dry hands with a clean cloth. 
Demonstrations of these practices should accompany any messages. 

Mothers also demonstrat,~ how to wash dishes. The majority (92 percent) agreed to do the 
demonstration, and of those who did, nearly 89 percent used water, but only half used soap or 
ashes. Only one-quarter of the sample could demonstrate three good practices, and only 8 percent 
demonstrated all four good practices. 
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Table 19: Responses Given to Questions about Hand and Dish Washing by 

Intervention and Control Communities 


Type of Community 

Response 
Control 

n= 1,971 
Intervention 

11= 1,279 
Total 

n=3,250 

When should hands be washed 

Before eating B9.9% 08.3% 89.2% 

Before cooking 79.3% 78.2% 79.0% 

After defecation· 29.4% 22.6% 27.1% 

After changing diapers 9.5% 7.6% 8.0% 

Before breastfeeding· 6.7% 3.2% 5.2% 

Demonstration of hand washing 

Used dripping water 85.6% 86.7% 
..­

86.3% 

Used soap or ashes­ 55.4% 44.6% 52.3% 

Dried hands with cloth­ 17.5% 14.5% 16.3% 

Demonstration of dish washing 

Used clean water· 87.4% 90.9% 88.5% 

Used soap or ashes· 62.0% 50.0% 57.5% 

Dried dishes with cloth 14.0% 11.7% 13.6% 

Dishes were kept stored­ 23.4% 20.1% 23.0% 

- P-value for the difference between control and intervention group is less than 0.05. 

3.5 Observations of Health-Related Practices 

Knowledge that is self-reported could provide some misleading information. Obvious knowledge, 
that is routinely practiced, may not always be cited. Thus, observations (Section C of the 
questionnaire) were measured in the baseline survey to complement the data on knowledge 
reported by the mothers. Observations, though, may reflect a cleaner than normal environment 
because of the presence of guests (e.g., interviewers). Thus, the results from the knowledge and 
observation sections of the questionnaire that overlap should be examined together. Three general 
areas of observation data were collected. They are general household cleanliness (CI-Cll), the 
condition of the latrine (CI2-C22), and the type of water supply (C23-C26). 
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3.5.1 General Household Cleanliness 

According to PA YSA 's education component manual, the messages that appear below (Table 20) 
arc to be taught by the volunteers to the families in the project. For each of the me..c;sages shown 
below, the percent with a correct practice is indicated. In general, homes were free of obvious 
fecal material, and mothers' hands were clean. However, many homes were found to be unclean. 

Table 20: Percent of Correct Practices as Obsorved by Enumerators by 

Intervention and Control Communities 


Type of Community 

Response 
Control 

n= 1,152 
Intervention 

n=710 
Total 

n= 1,862 

Inside home free of fece!> 80.3% 81.3% 80.7% 

Mother with clean hands 74.4% 72.0% 73.5% 

No dirty diapers around· 67.5% 62.4% 65.6% 

Drinking water covered 62.0% 62.1% 62.1% 

No feces in front patio 62.6% 61.3% 62.0% 

Food was covered 59.6% 56.3% 
. ­

58.4% 

No garbage on floors 52.6% 51.6% 52.3% 

Dishes were clean/stored 48.4% 44.9% 47.0% 

Yard free of garbage 45.0% 44.2% 44.6% 

No animals in home 32.3% 33.9% 33.3% 

Animals tied up 31.0% 28.7% 30.1% 

• P-value for the difference between control and interventiol' group is less than 0.05. 

Although some homes were cleaner than others, most families failed to meet all PA YSA goals 
for surveyed items. Because the presence of visitors to the villages may have resulted in a cleaner 
'han normal household on the day of observation, these results are indicative of a generally 
unclean environment. Thus, ai. messages deserve much attention during the educational 
campaign. A strategy should be devised by PAYSA that uses insights from the numbers shown 
in Table..11 20 and 23 to prioritize messages related to the importance of reducing the instances of 
diarrhea. 

Some differences between the knowledge and the observation data were found. For instance, 
three-quarters of mothers had clean hands upon observation, but only 10 percent cited clean hands 
as a way to prevent diarrhea. When discrepancies like tllis occur, tht hygiene practices should 
be reinforced, building on a positive observation rather than just promotion as might be done 
given the poor score from knowledge data. Some data showed a concordance between reported 
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knowledge and observed practices. For example, PAYSA would like to achieve a goal of having 
80 percent of animals corralled. In this sample, only 30 percent of animals were tied up, 
according to mothers' reports and observations. Concordance figures, such as this, suggest that 
information on the importance of corralling animals should be introduced along with knowledge 
of how to do it properly. 

3.5.2 Condition or tIe Latrines 

Observations ahout latrines were ir.c1uded in the questionnaires, particularly for use in the 
follow-up surveys. Surprisingly, many house:; already had a latrine in their backyard (63.2 
percent), and 56.1 percent of the families reported using a latrine for defecation. Evidence of 
daily use was ohserved among those with a latrine. The conditions of these latrines, however, 
varied greatly. The majority of the latrines had walls and a roof, but few had a properly 
functioning door. Of those with a door, 80 oercellt were closed (fable 21). The bowl cover was 
closed in half of the latrines, and its ~~"uundings were adequately clean in two-thirds of the 
cases. Latrine characteristics were similar in the comparison groups. Thus, there is evidence that 
people who have latrines used them properly, although they seeiii i':0t to be aware of the 
importance of maintaining a properly functioning door. The knowledge data also suggest that the 
importance of a latrine as a preventive measure is not well understood. 

Table 21: Characteristics of Latrines Found in Intervention and Control 

Communities 


T~ pe of Community 

Response 
Control 
n=742 

Intervention 
n=437 

Total 
n= 1,179 

Evidence of use 88.5% 90.4% 89.2% 

Presence of odor 79.4% 81.9% 80.3% 

Presence of walls· 77.8% 72.3% 75.7% 

Presence of roof 71.U% 66.9% 69.5% 

Appeared clean 66.7% 67.9% 67.1% 

Lid was on latrine 55.0% 54.7% 54.7% 

Presence of door 26.3% 24.7% 24.7% 

Of those with doors the 
percent closed 

83.0% 82.1% 79.1% 

• P-value for the diHe'~ncc between control and intervention group is less than 0.05. 

It was surprising to find such a high rate of latrine ownership, especially considering that these 
were built by the household, not hy a project. These results suggest an awareness of the 
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importance of fecal disposal, whether or not it is for disease prevention. It is not clear, however, 
that new latrines of better construction will result in higher usage rates and proper maintenance. 
This situation should be monitored closely by PAYSA because of the consistent reports from 
around the world on the health benefits from proper sanitation. 

3.5.3 Type or Water Supply 

Drinkillg water came from a variety of sources in these communities. The most frequently cited 
source of water came from a superficial well located somewhere in the village. About one-third 
of homes (Table 22) relied on this source. About 45 percent of the sample indicated they relied 
on a vinyl tube, community supply, or a tap in the home. Finding plastic tubes and domestic taps 
is somewhat incongruous, as it suggests the presence of water in the house, which is what 
PA YSA is supposed to provide. With self-installed plastic tubes, however, there was almost never 
a year-round supply to the home; the tubes were frequently broken and the water that came out 
was neither treated nor filtered. Thus, any advantages were partial and temporary at best, and 
mothers had to go out most of the time to fill their water needs. Domestic taps are generally the 
remnants of past development projects. That these communities have requested PA YSA's support 
indicates that these systems are insufficient for the daily needs of the villages. In 20 percent of 
the taps in the home, no water came out of the taps, eithe~ because the source had become dry 
over the years or because the pipes were broken betwCtli the distributing tank and the village. 
We must conclude that none of the villages in our sample had an adequate or a sufficient year­
round water supply, although it must be recognized that a variety of situations was found, some 
of which were better than others. 

Table 22: Characteristics of Water Supplies Used by Families in the Intervention 
and Control Communities 

Type of Community 

Response 
Control 

n =1,152 
Intervention 

n=710 
Total 

n= 1,862 

Superficial well­ 29.3% 38.0% 32.6% 

Vinyl tubing to the home· 22.7% 17.2% 20.5% 

Community tap· 18.4% 8.7% 14.7% 

Home tap 11.7% 12.1 % 11.9% 

Spring 9.0% 11.7% 10.0% 

House well· 7.7% 4.9% 6.7% 

River/lake • 0.9% 7.2% 3.3% 
• P-value for the difference between control and intervention group is less than 0.05 . 

Differences in sources of water existed between the intervention and control communities. If an 
advantage existed in either group, it was probably in the control communities. For instance, more 
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control families used a vinyl tubing or the community tap, while more intervention communities 
relied on superficial wells and river or lake water. Most residents probably relied on 
contaminated and insufficient water. 

In summary, the two community groups are comparable in their overall living conditions and 
knowledge of health-related practices. No trend was found across the comparison groups, and any 
differences were very small and were random rather than systematic. Thus, no tendency for a 
specific bias exists in the sample. Furthermore, living conditions reflect poverty, and knowledge 
about appropriate health behaviors is scant. This helps explain the poor health status of the 
population as well as the lack of differences in health parameters between the two comparison 
groups. Any health differences found between intervention and control communities were minor 
and not of biological importance. the efforts made to identify comparable intervention and 
control commu nities where, .therefore, successful. 

3.6 Prioritization of Health Messages 

A fundamental question from PAYSA's point of view is how to structure the health education 
component. Should all health education messages be promoted at once, or is it more efficient to 
concentrate only on one or a few at a time, ensuring their proper integration by recipients before 
moving on to other messages? Anecdotal evidence suggests that the second approach has merits, 
since the successful promotion of any single practice proves to be a formidable task in itself. For 
instance, a project conducted by INCAP in Santa Maria de Jesus near Antigua, Guatemala, taught 
proper hand washing techniques to mothers. It took a full year of constant reinforcement before 
the project officers considered the results satisfactory (Hurtado, personal communication). 

Assuming PA YSA chooses this second approach, then we believe messages whose effects on 
health would be greatest should be selected and prioritized. Tests were run to establish this 
priority list. Table 23 presents results from this method of prioritization (most important messages 
or groups of messages first). 

As will be noted in Table 23, not all conditions are examined. Only one condition per health area 
is presented (stunting for anthropometry; total child deaths for mortality; and 14-day recall for 
morbidity). We selected these conditions because not all health indicators are equally responsive 
(we selected those most responsive to changes in risk factors in terms of the statistics examined); 
anl.! because reporting on all health indicators would not improve the type of result, but would 
confuse the presentation of findings in a lengthy table. 

All the tes~ used in this section are based on observational data, which is more reliable and 
easier to articulate with specific health messages. For each of the 12 observations, the odds ratio 
(OR) and chi-square (x=] .;tatistics were computed from cross-tabulation with selected health 
indicators. The first step in ranking observations ("risk factors") involves looking at the condition 
that affects the largest propoltion of the IJopulation, so th(\t the elimination of the risk factor 
would reach the largest number of children. The very high level of stunting found in this study 
(more than 70 percent of all children under -2.0 Z-score) make this condition the indicator of 
choice for that purpose. In addition, this indicator showed the highest responsiveness to all 
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changes in risk factors. The second criterion was the odds ratio, provided the chi-square was 
significant. The third one was the homogeneity of the selection resulting from the above with 
other risk factors, in terms of the general domain of household hygiene they respectively covered 
(e.g., protection from food contamination, and outdoor cleanliness). 

Table 23: Cross-Tabulation of Health Indicator by Observed Practice 

Diarrhea Recalt. Fami!ies with
Stunted

14 days Cnild death 

Percent of population affected by 11.7 70.2 9 
condition 

Promote Adequate Use of Water 

Clean dishes OR 1.17 1.50 1.41 ,
X· .25 .000 .04 

Mother's hands cledn 1.34 1.56OR 1.19 ,x· .09 .003 .01 

Promote Cleanliness Outdoors 

Patio floors without feces OR 1.62 1.40 1.69 
x· .000 .000 .013 

No mud holes 1.11OR 1.33 1.81 
X~ .03 .026 .08 

Patio floor without garbage 1.26 .93 
X~ .516 
OR 1.07 

.003 .422 

No dirty diapers in sight OR .71 1.08 1.24 
X~ .003 .338 .29 

Promote Animal Control 

Animals tied up .91 
.32 

Animals out of home OR .75 1.33 1.18 
X~ .011 .000 .257 

OR 1.00 1.38 
X· .985 .003 

Promoto Protection from Food Contamination 

Food covered OR 1.53 1.20 1.09 ,x· .000 .03 .913 

Water covered OR 1.12 1.13 1.08 
X' .42 .13 .93 

Promoto Cleanliness Indoors 

House floors without garbage OR 1.22 1.17 1.24 
X~ .10 .07 .48 

House floor without feces OR .85 1.16 1.01 
X' .34 .16 .98 

44 




According to Table 23. the domains for interventions that should be prioritized are, in order of 
importance: 

1. 	 Promote adequate use o/water. The most effective targeting should initially concentrate on 
educating mothers about proper use of water and how to use water for cleaning purposes 
(dishes and self-hygiene). The data suggest eliminating this risk factor could reduce stunting 
up to 50 pe:-cent, and mortality up to 56 percent (if this is not confounded by other influences 
such as socioeconomic factors). 

2. 	 Promote cleanliness ouraoors. The eliminatif)n of this group of risk factors, if taken as a 
whole, could mean sub!.tantial benefits for children's health. Particularly, mothers should be 
alerted to the problems associated with dirty patio floors, which are a young child's play 
area. The importance of keeping these spaces free of garbages, feces, and mud holes cannot 
be overemphasized. 

3. 	 Promote animal control. Animals left free to roam in the community may carry germs that 
will be introduced in the hom~stead later if they are allowed to enter the house or patio area. 
Because the effects of this practice ~e reduced here, educationally this is not a high priority. 
Although animal control may improve nutritional status, it is not related to a reduction in 
diarrhea or death. 

4. 	 Promote protection from food cOlltamination. Maintaining food pror'erly covered seems to 
have a large effect on morbidity, but the number of people who will benefit from 
concentrating resources on this aspect is reduced. The same can be said about water; 
therefore, it is suggested not to dedicate all the attention to this issue; rather it shvuld be 
mentioned regularly, and specific information about covering food and water could be 
provided once more priority areas have been covered. 

5. 	 Promote cleanliness indoors. None of the risk factors included here showed up to be 
significantly associated with any of the health indicators. This is therefore the group of 
messages of Ieast priority. 

3.7 KAP Indices 

The similarities between intervention and control communities mask the differences in SES and 
KAP among the mothers in both groups. A comparison of thesl! differences should shed light on 
the direction of the expected changes in health outcomes following the intervention. Therefore, 
this section compares SES and KAP differences and their association with health outcomes. To 
do this comparison it was n.:.cessary to identify those with better knowledge and practices and 
compare the health of their children to those with worse knowledge and practices, regardless of 
whether they came from an intervention or a control community. 

Several methods could be chosen to create the indices from the KAP and observation data. To 
make this comparison, we chose a simple soilltion. For example, sevt,ral responses were possible 
for ways to prevent diarrhea (Table 5). All of these responses, coded as "ye:>" (1) or "no" (0), 
were summed for each respondent. Then, those with a combined total less than the median score 
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of the sample were classified as lower median, while those with a score above the median were 
classified as upper median. 

Then, health differences were compared for these two groups, and all three major health 
outcomes were examined. A drawback of this method is that some children in the lower median 
will have identical characteristics to some children in the upper median group. This will tend to 
attenuate differences, making it less likely to find statistically significant results. On the other 
hand, those with better knowledge may also be those with better SES conditions. This would tend 
to make it easier to find differences between the lower and upper median groups. For the 
purposes of this report, we did not attempt 10 correct either of these potential problems. 

In this section, six main indices will be used: (1) a socioeconomic index that includes assets of 
household wealth; (2) a general knowledge of how diarrhea can be prevented; (3) a knowledge 
of how diarrhea could be treated; (4) observations of general household cleanliness; (5) 
knowledge of sound environmental practices; and (6) an index reflecting the quality of latrine 
construction (if any). The composition of these indices, along with the various sub-indice.." used 
in creating the six indices, are described in more detail in Appendix 5. 

3.7.1 Health and Socioeconomic Status 

Children who came from families with better living conditions hlid less diarrhea, better nutritional 
status, and lower mortality (fable 24). 

Most of these differences were statistically significant. These differences indicate that SES is an 
important covariate. Thus, when the effects from ilie PAYSA intervention are compared, 
differences in SES among children should be controlled in the analyses. 

3.7.2 Health and Knowledge or Prevention or Diarrhea 

Two sets of questions were used to create the index on prevention of diarrhea. First, separate 
indices were created from the responses to questions BOlon the one hand and for B02 on the 
other. The sum of these two indices was used to create a new index. This new index was divided 
in~o two groups, lower and upper median. (See Appen,~ix 5.) The results from this index are 
shown in Table 25. 

Those with more knowledge of how to prevent diarrhea had children with shorter episodes of 
diarrhea, lower infant mortality, ana taller and heavier children. No differences were found in 
the prevalence of diarrhea. This might reflect the fact that better knowledge of how to prevent 
diarrhea does not necessarily block or eliminate the transmission of pathogens to children, but 
rather reduces the number of pathogens ingested. This would result in I~s severe diarrhea (Le., 
number of days). This type of health benefit would a1.;0 be reflected in less mortality and better 
growth of children. 

These results suggest that an improvement in knowledge, presumably leadi'lg to preventive 
practices, would result in health benefits. Such results might be a 13-percent reduction in time 
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Table 24: Health Outcomes b~ Differences in Socioeconomic Status 

COMPARISON GROUP 

HEALTH OUTCOME 
lower Median 

(N= 1,300) 
Upper Median 

(N = 1,933) P·V4.lUE 

Diarrhea 

2·weAk recall 13.0% 10.8% 0.065 

24·hour recall 7.0% 5.4% 0.063 

Duration 5.9 days 5.3 liays 0.085 

Mortality ratell ,000 live 
births· 

Infant (0-11 month~) 95.3 73.5 0.035 

1-5 (12-60 months) 20.7 12.4 0.067 

Child (0-60 months) 116.0 85.9 0.008 

Anthropometry « -2 SO) 

Weight-for-age 4e.2% 42.5% 0.001 

Height-for-age 72.0% 68.7% 0.049 

Weight-for-height 2.8% 1.9% 0.062 
• Number of deaths that occurred among the mothers divided by the number of live 

children in each comparison group. 

Table 25: Health Outcomes bV Differences in Knowledge of Prevention of Diarrhea 

COMPARISON GROUP 

Lower Median Upper Median 
HEAL TH OUTCOME P·VAlUE(N:: 1,603) (N = 1,648) 

Diarrhea -
2-week recall 11.6% 11.7% 0.957 

24-hour recall 6.40/­ 5.7% 0.435 

Duration 6.0 days 5.2 days 0.054 

Mortality rate/1 000 live 
births· 

Infant (0-11 month~ 92.2 72.6 0.055 

1-5 (12-60 months) 17.6 14.0 0.429 

Child (0-60 months) 109.7 86.6 0.039 
Anthropometry « -2 SO) 

,",<leight-for-age 47.9% 41.8% 0.005 . 
HeiQht-for-age 72.2% 67.9% 0.008 

Weight-for-height 2.3% 2.2% 0.861 
• 	 Number of deaths thN occurred among the mothers divided by the number of live 

children in each comparison group. 
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spent with diarrhea, a 21-percent reduction in infant mortality, a 6-percent reduction in stunting, 
and a 13-percent reduction in underweight children. 

3.7.3 Health and Knowledge or Treatment or Diarrhea 

The index created for this comparison is based on the possible responses from questions B6-BI6. 
These are also shown in Table 13. The results from Table 26 indicate that increased knowledge 
of how to treat diarrhea will result in taller and heavier children and less infant mortality. This 
is consistent with what is Imown about use of ORS. It does not reduce the burden of diarrhea 
(e.g., prevalence of episodes or duration), but it can reduce the consequences when diarrhea 
occurs (e.g., poor growth of children and increased mortality). On the basis of the figures below, 
mortality could be reduced by 32 percent, underweight children by 8 percent, and stunted 
children by 4 percent. This assumes that children in the intervention communities, presently 
without appropriate treatment for diarrhea, will receive better treatment practices from their 
mothers following the intervention by PAYSA. 

Table 26: Health OU'i.comes by Differences in Knowledge of Treatment. of 

Diarrhea 


-
COMPARISON GROUP 


HEALTH OUTCOME 
Lower Median 

N= 1,438 
Upper Median 

(N = 1,817) P-VALUE 

Diarrhea 

2-week recall 11.5% 11.8% 0.837 

24-hour recall 5.8% 6.2% 0.595 

Duration 5.7 days 5.5 days 0.608 

Mortality rate!1 000 live 
births· 

t--
Infant (0-11 months) 99.9 68.1 0.002 

1-5 (12-60 months) 12.2 0.073 

Child (0-60 months) 

20.2 

120.2 80.4 0.000 

Anthropometry « -2 SO) 

Weight-for-age 46.9% 43.1% 0.028 

Height-for-age 71.6% 68.8% 0.083 

Weight-for-height 1.9% 2.5% 0.209 

• 	 Number of deaths that occurred among the mothers divided by the number of live 
children in each comparison group. 
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3.7.4 Health and Observations or Household Cleanliness 

The questions used for this index were C l-C 11 and are shown in Table 27. Those with cleaner 
households, as measured by observations, did not have fewer cases of diarrhea than those with 
householdS-R9l considered to be less clean (fable 27). The prevalence of diarrhea was greater 
in the upper mooian, and the duration was higher in the lower median. None of these differences 
were statistically significant. The mortality of children 1-5 years of age was less in the upper 
median than in the lower median. This was equivalent to a 41-percent reduction in childhood 
mortality. Both weight-for-age and height-for-age were significantly lower in the upper median 
group than in the lower median group. There was a 16-percent reduction in underweight children 
and a to-percent reduction in stunted children. 

Table 27: Health Outcomes by Differences ir Health Practices (Observational 

Data) 


COMPARISON GROUP 


HEALTH OUTCOME 
lower Median 

(N= 1,352) 
Upper Median 

(N= 1,899) P·VALUE 

Diarrhea 

2·week recall 10.9% 
'. 

12.3% 0.220 

24-hour recall 5.6% 6.3% 0.409 
1--

Duration 5.8 days 5.4 days 0.269 

Mortality rate!1 000 live 
births· 

Infant (0-11 months) 84.3 80.7 0.728 

1-5 (12-60 months) 20.7 12.2 0.060 

Child (0-60 months) 105.0 92.9 0.287 

Anthropometry « -2 SD) 

Weight-for-age 49.3% 41.6% 0.000 

Height-for-age 74.1% 67.1 % 0.000 

Weight-for-height 2.4% 2.2% 0.697 

• Number of deaths that occurred among the mothers divided by the number of live 
children in each comparison group. 
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3.7.5 Health and Knowledge or Sound Environmental Practices 

The items that make up the environmental index appear in Table 28, and questions BI8-BI9. 
Those mothers with a more sound knowledge of good environmental practices have children with 
less diarrhea (prevalence), lower mortality (childhood). and better nutritional statu" (weight and 
height) than mothers with less sound knowledge of the environment. These differences in health 
are equivalent to a 23-percent reduction in 24-hour prevalence of diarrhea, a 39-percent reduction 
in childhood mortal ity, an 8-percent reduction ir. percent of underweight children, and a 5-percent 
red,uction in stunting. 

Table 28: Health Outcomes by Differences in Knowledge or Environmentally Sound 

Practices 


COMPARISON GROUP 

HEALTH OUTCOME 
Lower Median 

(N= 1,715) 
Upper Median 

(N= 1,5361 
P-VALUE 

Diarrhea 

2-week recall 13.1 % 10.1 % 0.007 

24-;hour recall 6.4% 5.6% 0.329 

Duration 5.6 days 5.4 days 0.597 

Mortality rate/1000 live 
births· 

Infant (0-11 months) 80.1 84.5 0.661 

1-5 (12-60 months) 19.3 11.8 0.093 

Child (0-60 months) 99.4 96.4 0.788 

Anthropometry « -2 SO) 

Weight-for-age 46.5% 42.9% 0.040 

Height-for-age 71.8% 68.1% 0.020 

Weight-for-height 2.1% 2.4% 0.548 

• Number of deaths that occurred among the mothers divided by the number of live 
children in each comparison group. 

3.7.6 Health and Latrine Characteristics 

The items in the latrine index appear ill Table 29. Communities with latrines in good condition 
had children with significantly better nutritional status than those without latrines or with latrines 
not in good working order. Despite less diarrhea and mortality in the upper median compared to 
the lower median, the differences were not statistically significant. For example, the reduction 
in diarrhea prevalence (24-hour) was 11 percent, and in mortality (infants) 10 percent. For 
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weight-for-age, the reduction was 10 percent and for height-for-age it was 8 percent, both of 
which were statistically significant. 

Table 29: Health Outcomas by Differences in Latrine Characteristics 

COMPARISON GROUP 

HEALTH OUTCOME Lower Median 
(N = 1,750) 

Upper Median 
(N= 1,482) 

P-VALUE 

Diarrhea 

2-week recall 12.3% 10.9% 0.198 

24-hour recall 6.2% 5.8% 0.642 

Duration 5.5 days 5.6 days 0.770 

Mortality rate/1000 live 
births· 

Infant (0-11 months) 86.3 77.4 0.387 

1-5 (11-60 months) 16.0 15.4 0.909 

Child (0-60 months) 102.2 92.9 0.405 

Anthropometry « -2 SO) 

Weight-for-age 47.0% 42.1% 0.006 

Height-for-age 72.6% 67.0% 0.000 

Weight-for-height 1.8% 2.8% 0.076 

• Number of deaths that occurred among the mothers divided by the number of live 
children in each comparison group. 
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Chapter 4 

CONCLUSIONS AND RECOMMENDATIONS 


4.1 Conclusions 

The conclusions that follow are divided into three categories. The first is a summary of the 
characteristics of the overaJl sample, without regard for the two groups that will be compared 
during the follow-up evaJuations. The second summarizes the comparison of the intervention and 
control group of communities. The third is a summary of the anaJysis of those with high versus 
low levels of Irnowledge, attitudes, and practices in relation to hea1th outcomes. For the first two 
categories, the conclusions are divided into three generaJ subcategories: SES, KAP, and hea1th 
conditions. For the third category, several KAP indices and SES were compared to the hea1th 
status of children. 

4.1.1 Characteristics of the Overall Sample 

1. 	 The sample appears to be representative of the Highland population. The people are poor 
with few assets, uneducated with a high proportion of illiterate mothers, and remote from 
roads and towns. They have large families with 1.8 children under five per family. 

2. 	 People's knowledge of how to prevent diarrhea is scant. They possess a generaJ awareness 
that a clean environment is important, but they know little about specific practices that could 
prevent diarrhea. 

3. 	 Although it appears that the importance of hand washing is understood, much remains to be 
done to disseminate proper hand washing techniques. Also, few mothers reported the need 
to wash hands after handl ing fecal material. 

4. 	 People live in relatively unclean households, with animaJs frequently found in homes. 
Although some people know how to dispose of feces properly, the connection between fecaJ 
matter and disease may not be well understood. 

5. 	 A majority of households aJready have latrines in their home. Most of those that have a 
latrine do make use of it and maintain it adequately, and most report that everyone from the 
household defecates there. The quaJity of the construction of the latrines leaves much to be 
desired, however. 

6. 	 Knowledge of ORS and fee<iing during diarrhr,a is good. Use of and knowledge of ORS 
packets was better than that for home-made solutions. 

7. 	 None of the villages in our sample had an adequate or a sufficient year-round water supply. 
A variety of situations existed but, in generaJ, the vast majority of ,,11 residents most likely 
relied on contaminated and insufficient water. 



8. 	 The health of the population is not good. High rates of malnutrition exist and diarrhea and 
respiratory episodes are common. About 15 percent of children will have diarrhea in a given 
two-week period, and 25 percent will have a cough on any given day. Infant deaths are 
common, with about 75 children dying out of every 1,000 live births. About 70 percent of 
children are considered to be moderately or severely stunted. 

9. 	 In conclusion, there is much potential to increase people's knowledge of health-related 
practices, improve their hygiene-related behaviors, and reduce levels of morbidity, mortality, 
and malnutrition. 

4.1.2 Comparability of lot2rvention and Control Ccmmunities 

Overall, the interventiun and control communities were comparable with respect to most 
indicators measured in the baseline survey, and we can state with confidence that they are 
representative of the same population. The matching of controls with interventions was thus 
successful. 

1. 	 The social, demographic, and economic situation between the two groups was the same. The 
two groups of communities can be consid~red to have come from the same larger population. 
This implies that results based on this five-year project can be (1) due to the intervention and 
not to differences between groups and (2) extrapolated to other Highland communities. 

2. 	 People's knowledge, attitudes, and practices about health-related matters were also similar 
across the comparison~roups. When a particular piece of knowledge or a practice was high 
in the control communities, it was also high in the intervention communities. The same was 
true when rates of knowledge or practice was low. In most cases the difference in percent 
for a certain piece of knowledge across intervention and comparison groups was within 1-5 
percentage points of each other. This implies not only that the groups are similar but also 
that no bias occUiroo in how mothers responded or enumerators observed conditions between 
groups. 

3. 	 For any particular category (e.g., knowledge of diarrhea treatment), the range of knowledge 
varied widely in the total sample, but the relative ranking of items within a particular 
category was identical in both groups of communities. This was true of all items in the 
questionnaire. In other words, people consistently gave similar answers to similar questions, 
whether they were intervention or control participants. 

4. 	 For each of the major health outcomes-diarrhea, mortality, and nutdtional status-the 
intervention and control community children hJve the same health status. No statistical 
differences were found for any of these outcomes. No overall trend was observed. For 
example, point prevalence of diarrhea was less in the intervention group, but period 
prevalence was higher in the control communities. For height-for-age, Z-scores were better 
in the intervention group, but the percent below -2.0 Z-scores was lower in the control 
community. This same type of reversal was found for infant and child mortality. All of the 
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differences were small, and these reversals in the directions of the effect for anyone outcome 
indicate identical samples regarding health outcomes. 

4.1.3 Comparison or KAP and Health Outcomes 

Because the comparison of the intervention and control communities revealed no differences in 
health and because results from the SES, KAP, :md observation parts of the baseline survey 
indicated wide variability, health outcomes were examined in relation to SES, KAP, and 
observations. This was done to determine the potential direction of the health status following the 
intervention and estimate the magnitude of the health improvements. Within broad categories 
(e.g., observed household cleanliness) the sample was divided into two equal groups, those with 
higher (better) and those with lower (worse) levels of knowledge and practices of hygiene. 

1. 	 People with better living conditions (e.g., more economic assets and higher education) had 
children with better health than those people who::e living conditions place them in a more 
impoverished condition. This was true for diarrhea, nutritional status, and mortality. 

2. 	 Better knowledge about how to prevent diarrhe.a was associated with less diarrhea, lower 
mortality, and better nutritional status. For diarrhea, the difference was mostly in the 
duration rather than the prevalence of diarrhea. For mortality, the difference was found 
mostly among infants, not older children. Both stunting and underweight, but not wasting, 
was lower among mothers with hetter knowledge of prevention of diarrhea than mothers with 
little knowledge of prevention. 

3. 	 For knowledge of disease prevention, no relationship was found with diarrhea morbidity. 
Mortality, however was lower among those with more knowledge of treatment compared to 
those with less knowledge. The same was true for nutritional status, but the improvements 
in health had a greater effect on mortality than on nutritional status. 

4. 	 Those with cleaner households and ellvironments, as measured by observations, had less 
child mortality and better nutritional status than those with households that appeared to be 
unclean. No differences were found for diarrhea or infan! mortality. 

5. 	 Among those with a greater knowledge of sound environmental practices, children had less 
malnutrition than those with low knowledge of sound environmi!ntal prdctices. OnJy point 
prevalence of diarrhea and infant mortality was less among the more knowledgeable group, 
but the differeilces were small, particularly compared to the differences for knowledge of 
how to prevent and treat diarrhea. 

6. 	 Among those with latrines in good working order, the children were less malnourished than 
among those without latrines or with latrines in poor working condition. Differences, 
however, were only found for nutritional status, not morbidity or mortality. 

7. 	 The results presented in this section all concur in showing the potential for health 
improvement through health education. This suggests that mothers in the intervention 
communities, the majority of whom presently have relatively low levels of health-related 
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knowledge and correspondingly low levels of adequate health practices, wi)) be able to 

improve measurably the health of their children following PAYSA 's health education 
intervention. 

4.2 Recommendations 

The recommendations are divided into three categories. The first group of recommendations 
pertains to the PA YSA project. There are two subcategories addressed in this section. One ;s the 
content and messages of PA YSA 's health education component of the project, particularly the 
prioritization of specific messages. The second part pertains to how PAYSA introduces health 
agents in the communities, implements health messages, particularly the encouragement of 
positive practices and the promotion of new knowledge and practices. The second category of 
recommendations focuses on the mid-term evaluation and the monitoring system. The third 
category focuses on the issues that should be considered during the final evaluation. In this third 
and final category, we again divide the recommendations into three subcategories: timing of the 
evaluation, the survey/field work process, and analysis of data. 

4.2.1 Recommendations to the PAYSA Project 

The recommendations to the PAYSA project are divided into several sections. First is a general 
list of recommendations on topic categories that should receive priority over other categories. 
Second, is a list of specific actions that should be reinforced and encouraged, actions that should 
be introduced and promoted vigorously, and actions that could be detrimental and should be 
endea. 

4.2.1.1 Recommendations Concerning the Prioritization of Messages 

When comparing the results from the survey to the goals stated by PAYSA (Section 1.3 of this 
report) the following aspects emerge as priority areas of interventions. 

Only about half of the mothers knew three or more causes of diarrhea. Enlarging the<Jretical 
knowledge so that mothers know of mort: ways to deter diarrhea is an important step in 
promoting better health. 

To improve a mother's skills in preventing diarrhea, the following specific recommendations are 
made: 

1. 	 Promote hand washing, e.c;pecially in relation to contact with fecal material (e.i., child or 
own stools, diapers) through teaching of correct methods (e.g., running water, soap, and 
drying hands) and actual demonstrations by the volunteer. 

2. 	 Promote proper garbage disposal. Notwithstanding the importance of proper garbage disposal 
in the process of controlling diarrhea. the data showed we are very far from the goal of 80 
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percent of the families correctly disposing of their garbage: only one ulird of the sampled 
households dispose of their garbage correctly. It is our impression that the teaching of 
composting as a primary method of garbage disposal would economically benefit the 
household; and thus composting might have more appeal and the capacity for long-term 
adoption. 

3. 	 Promote the importance of corralling of animals. Prior to that, however, it would be useful 
to do a sub-study to identify and tryout different techniques for corralling animals that would 
be inexpensive and acceptable to the population. In this study, include families that do and 
do not corral animals. 

4. 	 Promote the concept of food contamination and its relation to disease propagation. Insist 
particularly on hand-to-mouth contamination and make the link with hand washing, 
particularly in relation to fecal matter. Also introduce the idea of contamination through 
drinking water, dirty objects, and other meam. 

5. 	 Reinforce knowledge of environmental protection. Because this is not clearly re:atrj to health 
outcomes, however, it should receive less attention than the more pressing issues related to 

personal and domes~ic hygiene. 

To improve a mother's skill in treating diarrhea, particular areas and levels of intervention can 
be specified out vf the data obtained: 

I. 	 Positive reinforcement of feeding pra\..tices (breastfeeding and feeding of non-brl:8Stmilk) 
during diarrhea CIJisodes. 

2. 	 Promote the use of ORS packets among mothers, ensuring at the same time that there is 
continuous availability of the packets through volunteers. 

Dedicate less effort on teaching home-made ORS; and when taught, warn mothers of the 
potential ill effects of a badly made ORS preparation. 

4.2.1.2 Recommendations Concerning the Promotion or Messages 

Health agentc; have little experience in these communities, yet they are central to the success of 
the health education component of the intervention. It is critical that the correct relations with the 
community be established. Therefol.!, efforts should be made to help the community to feel so 
positive about the health education messages that they will make them daily practices. Once this 
kind of rapport is established, basic health education messages should be complempnted with 
specific messages, demonstrations, and reinforcement. 
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4.2.2 Recommendations ror the Mid-Term Evaluation 

The rationaJe for doing the mid-term healt!l impact evaJuation should be re-thought. OriginaJly, 
it was scheduled for 1994. To keep the same season, that would mean a mid-term evaJuation in 
early 1994. There are two good reasons for not doing a mid-term health impact study, as was 
originaJly scheduled. First, the baselirJe study could not be conducted before 1993, that is, one 
year (and not two as initiaJly planned) before the mid-term evaJuations. The time this leaves 
Letween the introduction of the intervention components and the date for a mid-term evaJuation 
is insufficient to measure substantiaJ health benefits. There is not enough time for a change in 
heaJth education practices to produce changes in h~th. Second, the success of the intervention 
should be guaranteed prior to the measurement of health impact. 

Therefore, we recommend a process rather than a health impaCt evaJuation. The processes that 
need evaJuation are (1) ihe quaJity of the health education intervention and (2) the ability of the 
monitoring system to provide maximum impact from the education component. The two sections 
in this category discuss issues about the evaJuation of the process of the intervention and tile 
evaluation of the monitoring system. 

4.2.2.1 	 Evaluation or the Promoters and the Quality or Educational 
Components 

The mid-term evaluation should be used in part to assess the quaJity of the health education 
intervention. In this regard, both the ability of the promoters and the mothers who interact with 
the promoters should be evaJuated. Hather than conduct a process evaJuation of aJl intervention 
communities, a random subsample could be selected. 

4.2.2.2 	 Evaluation or the Monitoring System 

The monitoring system should be evaJuated at mid-term. The success of the monitoring system 
can be evaJuated by reviewing the forms and interviewing promoters (individuaJs). Questions 
CO I-C26, which were used in the baseline survey for monitoring observations, should be used. 
Spedfic messages that were developed by the CARE project were very similar to the observation 
data developed and used in the baseline survey. The process developed by the CARE project used 
a pictorial method to assess progress in the community. The evaluation should focus on 
observations rather than interviews of families. The CARE instruments could be adapted to 
monitor overaJl progress. 

To evaJuate and monitor the work of the promoters, questions B22-B26 would be appropriate. 
A skilled person should be designated for the task of monitoring, someone who can organize, 
process, anaJyze, and interpret the evaJuation results. 

58 




4.2.3 Final EVliluation 

Issues related to the final evaluation are divided into three sections: the timing of the evaluation, 
recommendations for field work and the survey, and plans for analysis of data. 

4.2.3.1 Recommendations on the nming or Final Evaluation 

So that seasonal differences do not interfere with the interpretation of the results of the health 
impact evaluation, the final evaluation ~hould be conducted from January to April. Because the 
evaluation includes a measure of mortality, which has a four-year recall period, consideration 
should be given to conducting the final evaluation during 1997 instead of 1996. We realize that 
the project is designed to end during 1996, but the evaluation during 1997 would allow for a 
!onger duration for the intervention to be incorporated into people's daily lives and allow for a 
good measure of mortality without altering the protocol and inference ability. 

4.2.3.2 Recommendations Concerning the Field Work and Survey 

1. 	 TIlt: questionnaire used for the baseline survey should be used for the follow-up survey, 
along with its accompanying materials (e.g., code books, enumerators' manuals, and data 
entry process). Two advantages exist for keeping the same questionnaire: parts of the 
questionnaire were developed for use only during the follow-up surveys, and the comparison 
over time will be easier if the same questions are asked, coded, and transformed in the same 
manner. 

2. 	 All of the basic information on communities, families, and children should be obtained as 
well during the follow-up survey. For example, the data for type of roof, educational level 
of respondents, and other characteristics should be obtained. All three health outcomes should 
be measured in the same manner. 

3. 	 Effort should be made to determine if all communities are appropriate ana available to be 
included in the follow-up survey. If they are not, an anthropologist should be consulted to 
identify appropriate alternate communities. An epidemiologist/statistician should also be 
consulted to recalculate the power of the tests on 'he health effects. 

4.2.3.3 Recommendations Concerning the Analysis or Follow-Up Data 

1. 	 The epidemiologist/statistician should be consulted for advice on how to do the analyses, and 
a sociologist should be consulted for help in creating indices from KAP and obser.ational 
data. 

2. 	 When data are analyzed at the time of the follow-u~', the diffen:nct'.s in he.lIth found at 
follow-up should be controlled for any differences that occurf/;;d frl'in baseline to follow-up 
within each comparison group as well as differences across comparison groups at the time 
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of the follow-up. In addition, differences in SES across families and children should be 
controlled in the analyses. 

3. 	 If the final evaluation occurs in 1996, it will only include a maximum of three years of 
project experience. If tllis happens, consideration should be given to the need for data on 
child mortality. If these data are still desired, time should be given to a suitable change in 
protocol for measuring childhood mortality. Diarrhea morbidity and nutritional status should 
be collected in the identical manner as was done in the baseline survey. 

4. 	 Future analyses should include multivariate models to control for socioeconomic status when 
testing the association between maternal knowledge and practices and children's health 
outcomes. 

5. 	 Analyses should also stratify by children's age groups to test whether the magnitude of the 
associations between maternal knowledge and practices and child health outcomes differ 
according to children's age. This has been shown to occur in various studies around the 
world. In general, the positive effects of maternal knowledge. practices, and schooling are 
stronger among younger children. 

6. 	 One further index should be derived that would sum up all the sub-indices created under the 
general domain of "diarrhea management." Relating this overall indicator with health 
outcomes would potentially demonstrate the need for a comprehensive, versus a piecemeal, 
approach to health and nutrition education. 

Befort the follow-up survey takes place, the consultation of two types of people should be 
considered hy the PA YSA project people and USAiD/Guatemala. First, it should be 
determined that the intervention and control communities are still available and appropriate 
for use in the final evaluation. If they are not, an epidemiologist/s!:ttistician should be 
consulted to recalculate the numher of communities nel.:essary to show differences in health 
given the values found and baseline. An anthropologist should be consulted to identify 
appropriate communities in order to replace control communities that were lost for whatever 
reason. 
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Appendix 1 

SCOPE OF WORK 


The Highlands Water and Sanitation Project was designed to achieve a sustained improvement 
in the health status of the rural Guatemalan poor through the provision of potable water, latrines, 
and sanitary and heaJth education. The project will be carried out as an integrated effort of the 
participating communities, the Government of Guatemala (GOG), and USAID/Guatemala. The 
evaluation plan of the project includes a baseline, a mid-term, and a final evaluation. The scope 
of work described in this PIOrr is for a baseline study that will provide data on the target 
communities prior to thr. implementation of project interventions regarding: infant and child 
mortality rates, incidence of diarrheal disease, and knowledge, attitude, and practices. 

On August 27, 1991 a grant agreement was signed between USAID/Guatemala and the GOG to 
carry out a water and sanitation project in the Guatemalan Highlands. The Highland:; Water and 
Sanitation Project No. 520-0399 is a five-year project designed to achieve a sustained 
improvement in the health status of the rural poor in the highlands of Guatemala through 
reduction of diarrhea rliseases. Two preventive health interventions will be combined to achieve 
project goal and objectives: (1) constru~tion of 200 potable water systems and 24,000 latrines, 
and (2) sanitary/health education. These interventions will be carried out in 300 rural 
communities (with populations of from 200 to 1,200 persons) of six departments of the Western 
Highlands. Owing to their small size and distance from the nearest towns, generaliy no heaJth 
services will be found in these communities. This project will be operating in the Department of 
(Juetzaltenango, San Marcos, Huehuetenango, Quiche, Solo\a, and Totonicapan, located in the 
Southwesteru, and Northwestern regions of the country. These areas were selected because of the 
high incidence and prevalence of diarrheal disease, the high rates of child and infant mortality, 
the high percentage of poor populations lack of services, and community interest in projP-ct 
activities. In addition, there is a considerable existing infrastructure left in place left by the 
previous project, The Ccmmunity Based Integrated Health and Nutrition Systems. 
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Appendix 2 

LIST OF COMMUNITIES 

Work Group no. 1 (area Quiche) 

Matched communities 

Group 
t: Treatment 

(n) 
G1: Control 1 

(n) 
c2: Control 2 

(n) 
t:c1 +c2 
(Ratio) 

1 Chuijox Pachoc, 
Totonicapan (25) 

Media Cuesta 
Totonicapan (15) 

Chi Garcia, 
Totonicapan (25) 

25:40 
(1.6) 

2 Choqui, SanBartolo 
A.C, Totonicapan (61) 

Cieneguilla, 
Malacatanciro, 
Huehue (32) 

Paniya, Malacat 
(25) 

Chiaque Malacat 
(38) 

61 :95 
(1.56) 

3 Panimatzalam, Solola 
(60) 

Xequistel, Solola 
(60) 

Chipop, Solola 
(61 ) 

60:121 
(2.02) 

4 Chijurunja Xesana 
Totonicapan (20) 

Chiuz, Xesana, 
Totonicapan (17) 

Chuisiguan, 
Xesana, 

Totonicapan (23) 

20:40 
(2) 

5 Pamalin Totonicapan 
(40) 

Xelajab/Chui Pachec, 
Toto (20) 

Panima, Totonicapan 
(5) 

Chitax, Totonicapan 
(1 ) 

Patzite, 
Totonicapan (26) 
Puue Ruiej, Toto 

(6) 
Chonimabaj, Toto 

(32) 

40:90 
(2.25) 

6 Los Castro, Solola 
(36) 

Los Chopen, 5010la 
(18) 

Chaquiya, Solola (18) 

Los Julajuj Solola 
(241 

36:60 
(1.67) 

7· Muculinquiaj, Joyabaj, 
Quiche (42) 

Azucenas, Joyabaj, 
Quiche i40) 

EI Cipres, Joyabaj, 
Quiche (21) 

42:61 
(1.45) 

8 Tululche, Chiche, 
Quiche (79) 

San Francisco 
Chiche, Quiche (171 

San Antonio 
Sinache, Ouiche 

(22) 

79:39 
(0.49) 

Total 363 243 303 363:546 
(1.51 

* 	 The community of Las Azucenas, listed here as a control community, in fact appears 
on PAYSA's list for project construction for the year 1994. The reason for including it 
as control rather than treatment was to complete the requirements of this group as of 
control. Appropriate communities had been selected in the vicinity of Muculinquiaj and 
Las Azucenas to serve as controls, but severe political problems in these control 
villages impeded the field work. The municipio of Joyabaj has suffered a great deal of 
political violence in the Ja'it years, and our team of enumerators was perceived as a 
threat and was refused entry in four villages. Thejefe de patruJla with whom we had 
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made arrangements had been killed a few days before our visit. Project investigators 
decided to eliminate these controls, but in order not to lose fieldwork that had been 
done in Muculinquiaj, and Las Azucenas, we decided to pair the latter to the former as 
a control. The consequence will be that we will "lose" the control for the follow-up, 
i.e., we will need to find another control to replace it. This situation is expected to 
repeat itself for many other controls, however. In that sense, using Azucenas as a 
control just adds it to the list of controls to be replaced. It does not invalidate the data 
presented here. 
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LIST OF COMMUNITIES 

Work Group no. 2 (area MAM) 

Matched communities 
•

Group t: Treatment 
(n) 

c1: Control 1 
(n) 

c2: Control 2 
(n) 

't:c1 +c 
2 

(Ratio) 

11 Guayabitas, Chiantla, 
Huehuet (13) 

Los Manzanihos, 
Aguacatan, Huehuet 

(19) 

Chuluves, 
Chiantla, 

Huehuet (20) 

13:39 
(3.0) 

12 Buenos Aires Cantinil 
Chiantla, Huehuet (40) 

Las Lomas Tajumuc, 
Chiantla, Huehuet. 

(30) 

EI Rincon 
Tajumuc, 
Chiantla, 

Huehuet (37) 

40:67 
(1.68) 

13 Los Chujes Tajumuc, 
Chiantla, Huehuet. (40) 

Los Regadillos 
Tajumuc, Chiantla, 

Huehuet (35) 

La Tejera 
Tajumuc, 
Chiantla, 

Huehuet (24) 

40:59 
(1.48) 

14 La Cumbre Sibilia, 
Quetzaltenango (20) 

EI Rincon Sibilia, 
Quetzaltenango (20) 

ChuiStancia-
Zanjuyup, 

Sibilia, 
Quetzaltenango 

(15) 

20:39 
(1.95) 

15 La Unioil. Ojetenam San 
Mar~-:os 

(26) 

Tuimay, Ojetenum 
San Marcos 

(26) 

Guadalupe, 
Ojetenam, San 

Marcos (34) 

26:60 
(2.3) 

16 Legual, Ixtahuac<ln, San 
Marcos (40) 

Tuicampana, 
Ixtahuacan, San 

Marcos (28) 

Esperanza, 
Ixtahuacan, San 

Marcos (39) 

40:67 
(1.68) 

17 Ixcuen, Democracia, 
Huehuetenango (105) 

La Ceiba, 
Democracia, 

Huehuetenango (37) 

La Reforma, 
Democracia, 

Huehuetenango 
(60) 

105:97 
(0.92) 

18 Xepon Centro, 
Totonicapan (25) 

Las Joyas Kankabal, 
Malacat, Huehuet 

(30) 

Kankabal 
Centro 

Malacat, 
Huehuet (30) 

25:60 
(2.4) 

19 Chipilines, Xepon, 
Totonicapan (26) 

Sunul, San Lorenzo, 
Malacat, Huehuet 

(27) 

La Unidad 
Capellania, 
Chiantla, 

Huehuet (41 ) 

26:68 
(2.6) 

20 Los Cipreses, Xcpon 
Totonicapan (24) 

Las Moras 
Kiek'Suya 

Totonicapan (25) 

Kiek'Suya 
Centro, 

Totonicapan 
(28) 

24:53 
(2.2) 

Total 359 277 332 359:609 
(1.7) 
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Appendix 3 

QUESTIONNAIRE FORM 
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CODJGO FAMD..lA ____ 

PA '"SA 

DOLET A ':VAl.tJACIO"·I.I'I:.\ n.\I.;.\L 


1I0JA Or. \,I\"I/::\/)A 


AO I. DtpllrllilT1tnlO _________ Cunlunidlld _I.\~I. 

_(.\02,A02. Ftcha tnll'!yiSIJi 

___(.\0.'1AOJ. Encue5l11dor. 

___(.\O~,A04. Idiom. de Ie enll'!yislll 
(I: Quiche; 2: M.m; ): C.·OIdlann; 4: Olr,,) 

A06. J.:r" flllTlilillr: Numhrt 


A07. (kcupllcinn principlIl: 


AOII. CKuplltiun M't'vncLlrill 


A09. Ed•• d: 


,\ 10. 1:.I"d" {i.il: 

(J C.'4J". 2 L'nlJII J.Sldh"". 4 S:"'I,.. ,,,Jtl JI.uhl.J". ~ \"UJII~ h.Olln, 

___(.\OG, 

___	('\111; 

(., II J 

"" '"l1Ihrr I·:,.. I{d. l:dOldl (h:"p lX-up E....· 
4'hil clln ' prall!. "4.'t'. 
(trr j4·r4· (H'r (H'r 
cud) (nor (lid.) (ud.) 

cud) 

I 

~ 

3 

4 

A12. LII mlldrt I I ~Ilf It"l"r (rnwn.. r lilrjl'l.I)(O = nlli I = ,i) 

AI~. CUllnlll' ramilill' .i ..:-o rn 101 n.'iI·.' 

A14. CUOInUL\ ptl"\(lllOl.\ "iH'n rn I" ra.<.a'! 

A I!'. C"anlo\ nino' mrnnr~ dr S IInn\ "ht'n 4'n lot t'll~? 

A16. CuanllX CWlrlns hay tr1 III CII<.a? 

A17. Tirnr lUI el4'Ctrica en III "i"irnd,,? (0 '"""i 1.. 51) 

A18. TitM cocinu stpllrad,,? (0. noi 1-= ~i) 

Ttcho__(AI9) ('j\ll __(AlO) rllf4'd __(A21) 
I. rl,l/p.11TUI I. T.erra I. Canl. l'aJ"n ., 

TeJ' 2. Turl,I,·crnenl .. :!. n~.I.h·'luc.. 
). lammi 3. M.Jcr, J. "J"I>.: 
4. MIJcr. 4 LallrIU,,'D.rr .. 4. ", ..J<·r~ 
S T..rrl1.i4 S M....ICO 5.Dr. ... l,'l..••JIIII", 
6 Ou .. , 6 Olr", b Olr.. , 

'\21. Di.i.1 ~IIII .. ("lin,,'-- -- --pirl..up 
,U.\. Cllh.lll" ~lul'l '1IIr,,' (,."1",,--- -- --- - ... -

.111'11 
42.1, Rlldin T.\'. Rdri [,Iur.-- -- --- ---dl' j!ol\ 
A2~. Rllpt'r Amur (""111.1-- -- \"....1-- ---
A~6. ("11 •• 11' \110 la' f'l.I..;lIn .... d.· r.llli" 4"" 1I1i.' .'" U,(I.• (111.1' illll~ .rl .• llh' prillll'rul 
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""1111 SUIII. 
Sillll' 

naddll tilu, 

1',,1.) Ed.ld ~illll' < ~ I' 
ninllll mUI'rlll' til ullilll", j:

I:r· 4 uno, 
dido I 1 .1 

II 

11 

I Ii 

II 

Ii 
(1112)---

__('\I~) 

(AJ.I)---
(AI~) 

(AIG)---
__(AI7) 

__(AI8) 

__(AI9) 

(A20)---
__(,\21) 

___(.\2~) 

__(.\2.\) 

(A2~)---
--- ('\2~J 

--- (.\~G, 

, 

I 
I 

f" 



--- ---

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

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

--- ---

--- ---

--- ---

---
---
---

--- ---

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

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

--- ---

---

---

--- ---

--- --

NUMERO DE fAMILIA ______ 
PAYSA 

BOLET A EVALUACION·LlNEA BASAL 
CONOCIMIEI'.'TOS, ACTITUDES, PRACTICAS 

B) COSOCIMIEI'.'TOSIACTITUDES 

IWI. Par qut cret ud. qut I los ninos Ies da asientos~ • No "be __(IWIA) __(BOlA) 
(O=no menciona; I =si menc.iOlll) • Tom&J' liUI AloCil __(MIB) __(BOIBI 

• Madre time 106 DlIJ)06 AloCiu __(BOIC) __(BOI(I 
• NlDO come alimenl06 AloCi05/pasados/maJ cocidos -- ­ (IWID) __(BOID I 

• Nino come eo lrastos SUCi05 (BOlE) (BOI[I 
• NlDO come ~ SUClas ==.(IWIf) ==(BOlr) 

• Filla de bigienalJimpieu eo el nino __(BOIG) ---(BOICI 
• Falla de bigienalJimpieu eo cI boglr -- ­ (BOIH) ---(BOIIII 

• OIros I (indlur) -- ­ (BOil) -- ­ (BOil, 
- OIros2 (Uldlur) (BO\J) (BOil'. 

B02. Iby ~w'as romlas cit tviw qut sus ninos ttnaan lSientos urias na5? (O=No -- ­ (B02) -- ­ (BO~I 
h.a~; I=Si lay: 9=No sabto) 

1W3i. 	 Si la" cuaJes son? 
(0 = no menciona; 1= si mtniona) • Manleller II c:asa limpil/ordc:o&da (B03A) (BO.'.\I 

(B03B)• Lavado de manos-madre ---(BO.'B! 
1W3ii. Aqui en su C&S.II, hay ~unas mtjoras qut • uvado de manos-llUJo ---(80KI 

ud. putdt ~,.,c.tr para arreglar su c.a.s.a para - uvar los lrastos 
==(B03C) 

(B03D) (BO.'ni 
nitarft tnrermtdades I sus ninos? • U$Ar 1.1 lelnna (BO.'[j(B03E) 

(B03f)• Lavar bien 105 allmentos (BO.' f"J 
1W3iii. Si ud. lu.itra dintf"O, qut cosas laria <ocer bien los allmenlos --(B03G) --(BO.'G) 

I su ca..... pant t.itarlt tnrermtdades - TI~r II corruda (B03H) (BO.'III. ., 
(B031)a 5Ll'i nu1O'l. • Tapar el 19ua de lomar (BO.'II 

--(B0311• Hervlr el Igua de tomar ===(B03JI
--(B03 I\: I• No comerlservir allmenlos descompuestos (BO.'!.;' 

(B031.)• Mantener 106 anlmaJes fuera/encerrados (B03LI
--(B03H) --(80.\\11 

Enc&Jar II C&SI 

• Disponer de basurl adccuadamente/coo bote IApado 
__(B03'·)---(B03" 

• Pooer oed&zo eo vent&n&s (B030) (B030) 
- OeJar eulru II luz (B03P) (BO.'P)

--(B03QI• Cooslruir cocina separada _(B03Q, 
__(B03R)• Cemenlo tOrla en plso/rl~ (ornul (BO.'RI 

(D03S) (B035, 
- OIros I (lndlur) 

• Evitar/ellrrun.u charcos 
--(B031) (RO.'TI 

• OIros2 (IDd,ur) (BO.'["I 

~, Cuando t.enernO'i qut la'amos las manos? • No $Abe 

(B03'.1 

(804A) (~.\) 
(n04B)(0=00 rnenc.iona: I =si menc.iona) • Anles de romer {BO-'BI 

• Ante& de cociDir (B04C') ---(~(I 

• Despues de U$Ar Ielnna ---(~DI==(~D) 
__(B04E)• Anles de dar de mamar (BO-'[I 

(B04f)• Despues umhllr parales ==(BO-,n
--(B04G)• OIros (lndlur) {BO-IG I 

£OS. 	 Nos pl.ltdt m.'ief\IlT como ~ lava Ia.~ minos? 
(0,. no mtnciona; I = si mmciona) • No qUlere ___(BOH)(BOSA) 

• U$A a;lua que CAe (BOSB) ---(BO~BI 
(BOSC)• U$A Jloon 0 cemu (BO~(I 

• U$A lrapo IImpio. se SOCI al am OJ05D) (BO::()I---== 
806, ~un su opinion, es mt;~r 5qllJ i r dando cit n,t"'"lT II nino oon lSientO'i, 0 no (B06) (B061 

sq!uir dando de mamar I eslf nino)? (0= No; I.., 51; 9= N5) 

1W7. 	 ~un su opinion,. es mtjor st'luir dando de comtf" 11 nino con asienlos 0 no __(807)(807) 
~uir dando de mmrr c eslt nino? (0= ~o; 1= 51,9= N5) 

__(BOSI 

809, Pllra qut sint? (eSf nhll rcspue~la) 

808. 	 Conoct eslo (Mostrar sob~ Ii'! SRO)(O = No; I '" 5,) (B081 

(B09) (B091 

BIO, Y 10 ha u....do alj!una tv?(O = N,), I,: 51/ (BIO) (BIOI 

Bll. \' la ultimll tez qUf su nino lu.o a.~itnlos, 10 lNl? (0& No. I r 51) (BII) (Bill 
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--
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NUMERO DE FAr.m..lA ______ 
PAYSA 


IOLET A EVALUACION·LJ1iI'EA BASAL 

CONOCIMIDITOS, ACTITUDES, PRACTICAS 


C) OBSER\'ACIO!ll'ES 

USA; 

C1. 	 La comlda .la .da? ___(COl) 

(COl)Cl. 	 EI .,ua almac:a\ada para tomar lila lapeda? 

(COJ) 

C4. 	 EI .lIdo elf II CUI fila limpio, un POPO 0 acnmentoe? 

0. 	 Loe trutoe IIt&n IlmplOl, lataadcn/fUU'dadOl? 

.. (C04) 

CS. EI .uelo elf II CUI ala limpio, un buun? (C05) 

__j(06)C6. 	 EI auelo del pado lila Umplo, lin popo 0 ac:rwnentoe? 

C7. 	 No ha, panaJflI audOI • Ia YiI&a? (C01) 

ca. EI .ueIo del petlo lila Ilmplo, un buun? (C08) 

C9. Loe anJmaJa .tan r... de II CUI? (C09) 

(CIO) 

Cl1. La mldrt tJer.c lu m&nOI limplOl? 

CI0. 	 Loe anlmaJa .tan amarndos 0 -=efTldOI? 

(C11) 

LETRNA Ia! bayl 

C12. 	 Doncle 'fI ud.• hacer IW neca.ldades? (Cll) 
(I-Boeque'lOOOte. 2-Rlo; 3-l.etnna; 4-l1Iodoro; S-Letr. pubh~; 9-NI}) 

(CD) 

C14. 	 Sj tiene, quitnei La UK11': 

C13. 	 Tiftlt ~tdna? 

(CI4) 
I: Todol; 2: Solo adultOl; 3; Solo niJIoI; 4: Al(WIOi (quieoe6) 

CIS. La Ietrina tiftlt paredes, c:aseta? (CI5) 

CI~. La letrina tient techo? (CI6) 

C17. La letrina tient puertA? (CI1) 

CU. La puert.a elf Ia INina mta C8'T1da? (CIS) 

C19. La t&.EI elf 1m letrina eata tapada? (CI9) 

ClO. 	 La letrina eata limpia (sin materiaJes de Umpiaa ni hec:ts?) (ClO) 

Cll. La letrina nidencia IMO? (t&.EI manchada/.alada, oior, llllteriales elf limpieza) (Cll) 

Cll. La letrina tient oIor modendo? (Ol) 

Am.:A 

C23. 	 Dondt rtICOIr 5U qUI potablr? (C23) 
I. Rlo/llao 
2. Pow IUperliClaJ eo comurudad/&errmo 

3 MllWlllaJ/naclDlJerJlO 

4. Piia 0 cbono pubhcofUeoacancarIH 
5. MADruera. pohduclo I CUI 


, 6 Poze, m CUI 


7. Chorro dolLlclhlr 
9. Nt" 

C24. 	 5i hi)' chorro domiciliar, salt qua lid chorro thora? (C24) 

O~. 	 Si ba~ chorro domicilia" la IIltr del chorro Oem bien? (C25) 

CU. L.a., a,tWl.\ elf des!!!!:diciOl'i drtnan bia1? (ItO cMrco, ItO INto) (C26) 

(COil 

(COli 

(C03I 

(C04I 

(CO!) 

(C06I 

(C011 

(C08) 

(C09) 

(CIOI 

ICII) 

__	IC121 

teDI 

(C14) 

((I!'I 

(C16) 

ICI1) 

((181 

((191 

(ClO) 

(01) 

((211 

(C2J) 

(C24) 

(C2$) 

(CZ6) 
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_____________ _ 
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N M Nombre Fecha Suo 
i a nacimiento 

" d 
0 r

• e 

ddlmmlaa 1:M 
2:F 

1 I I 

2 I I 

3 I I 

• I I 

5 I I 

G I I 

-
Sinlomn gulro-Inlutinales 

Asienlos Moco ylo Vomilos 
I 

Sevrridad Secreclon 
sang'. nasal 

O. No sll'ltomas 

...... (-­ 0.••• (-­ 0.••• (-­ 1. Ano~~iaIApali. 
0.••• c_-. .-.... .~. ._.... .~. ._..... -.. 2. Fiebre .. ­ .... '.' 

3. 1 y 2 

-" "­ ". ... - . 

Sintomas respiratorios I 
TOl Faliga ylo 

produclivlI he .....or de 
pecho 

D.... 
c__• 

Do... (-­._.... ... .-.... ..... 

I 

I 
I 

I I 

I 
I 

ISeveridad 

IO. No slnlomas 
1. AnoreKiaJApall~ 

2. Firbre 
3. 1 Y 2 
---~. 

10 

\\ 
')

'I 
-I 

" 
.j 

:1 
I 

C6digo! ~c .l o.mp. nla. rlos" 

A que Tlpo Enfermedad -" ­
edad se: inlpclo- conlagiosa: i 

N Slnlomas Sintomas 
nulnclonares infeC1o­

~ conlagiosos 
o 
:: 

PAVSA -LINEA BASAL 

ANTROPOMETRIA V MORBILIDAD DE NINOS MENORES DE 5 ANOS DE EDAD 


Olros VacunaciOn 
0: No 

Puo rno Talla I A queI: 51 
nino ropa non· laclanci.. ahora edad 

gilud empPlo a 
reciblr 

1 S I h algo masEdpma Aspeclo ripo Dnde Especif. C De,de B D P SA . 00 p.c 0 qu-. solo 
.,que­ (ver cuando nombre o cuando CPO RA 2.Pechofliquldos ~ 

relico d. 3.Pecholliqlsolid. pecho
1 

G T l. MPcOd.' 
(1) 13) (3) (1) 

3. Solo solid~s c· .. ­

puo de O. Ninguna 
r.cibir 
pecho? 

---- .--- ­

I-+---+----f--+----lf---....--~+----lf---ll--I__+-+_--I_-_+-_II__-------- ------ - --

t-i---t---t--t---i----t--r---r-.J--t-.J-+_ -+--+--+----- - --­

~5~~~~~~~~~~~~~~~--+~-i--~-~~~~I~~-··--· 
t-t---t-~~-+-_t_~-t--~-I-+--~--+--1~+--_t--+-_:--_'_·-·-·- -" 

G , 

.. - .. - - - .--­.. ---­

1. Sarampi6n 
2. Rubl .. la
1 Van'c-I­

. ~ ­
•. Paperas
5. Tosr"nna 
~: ~:~~~~I~S 

I. Olro (indicar, r ­
,. No ube nomb ~ 

c: Desde cuando: 
1: Ahora (hoy) 
2: Solo esla SHna",a 


(ahora no) 

3: III srmana panda 

! (ahora no, pero puede habrr 
lenido ..sta semanal 

D: Cuanlo duro 
0: Menos de 1 dl, 
1~: Numrro d. dlas uaclo 
9: Mh de II dlas 

t 

~t 
-.-----------­

•. --- ..•. - -- .--- ­
(
• 

2 
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Appendix 4 

COMMUNITY PROFILE FORM 
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Cuutio.,."': "I JObn:: Comunid;adc.. 

Pro~·t'(to d~ AEUa ). San~amicnto Ambit'nt~' 
·PAVSA­

~rroll.do par W ASHIINC AP 


t:NC'UEST ADOR tl."·I • ­

1.3. IDENTIF1CACION DE U. COMUNIDAD 

I :\ I NOl1\bre de I~ comunilb 

1.:1 2. NOlllbrc dd municipio 

la.) F~dIJ Ill: 1:\ \ 1511:1 

I.a .t NOl1\bre inform:lnlc______________________ 

, :I ~ Fc;r;lIl1<; del rnfonn.1nlc 

I a 6 I"ulllero de comunidad 
t· .. • 

I.b. CARACTERlSTICAS DE LA COMUNIDAO 

I b I T1\X1 de cOlnllllid.1d I. aldc:a 
2. cascrio 
J. canlC'n 

.. fillC3 

.5.~ 

6.0u0 

I b 2 CorJiJ!l1r.1.:ion dcl3 comunilbd 
I. conccntratac1a 
2.di~ 
J. Con~tnda y dispcnalb 

I.b) Tlpo de :tccr.so a 13 comunidad (oodiflque c1 Divel mas alto) 
I. Solo a pil'JQb:lllo • 
2. En mOlo iOta en invicmo 
3. En molO lodo ticmpo 
... AUIO de doblc solo 'vano 
~ AUlO de doole \odo 'iempe 
6. Aulo eorrienlc 0010 \'Crano 
,. AUlo oorrienlc tado ticmpo 

8 Trnnspone rer,ular de paujcro.; solo "Cr3no 
en 

I.b ..t. Cualcs ~on los mcdios de inlcrcomunic::aci6n con que c:ucnu 1.1 comunidad (Mas aha) 
o. Ninguno 
I. AI~I 
2. Telcp'afo 
3. RMio lIInmlisor 
4. TeJefono 
5.0U0 

· . 
'. I .' 

I".. , , .. 79... ," " .• 1 . wI' ,I.. '"." 

http:rroll.do


I.ll :'i Oil': lipo de scnicios de salud luy en b cornunid3d (Codifiquc nh'cllIlas :.110) 
o. Ninguno 
1. Visit.1S de locTlit'O de saJud 
2. Boliquin 
J. Fann.,cia 
... Puesto de S31ud 
5. Centro de S3lud 

_____________6. Consultoria modic;a pm':lda 

I b 6. E ,i~\cn ;t1!!lIno~ progr.nn3s de asistenci3 socii (SONDEE: CARE. Ar.\l3 del Puchlo. C:Jril:\~. 
PL.... N. del (I. No 

I. Si 

I b (. b. S. h.l~. ~11:l1c~ ~nn'! ______ 

, =< 

I b 7 H:h coopcr:l\h:15 en la comunid3d'! (Sondce: Ahom'c:rcdilo. con~lImo. produecion ag.rieola. 
:anes:JlI:I ~·h. ) O. No 

I. Si 

I b 7 D. '!il h;l\. cll.,Ic~ ~on·.' ________- _____ 

--_._­

'n­

J.b I< CU:Jntos molinos de ni:~wnaJ hay en la comunidad? ==" . 

I b.~ H:lY IUl cJOCIOC3 en Ia comunicbd'! 
O. No 
I ~i 

I b III. Como sc oblic:ne acua en Ia comunicbd'! 
1. ruo.laGo 
2. Ojo de 3gu3 

3. ManantiaJ, fucnte c:ubieru 
... TubcrU poliducto 
~. Pilas publicas 
f. ChnrMfl domic:iiiares 

I.h II II.n una C:.cUc:J3 Ln 131 ct.municbd? 
. o. No 

1. Si 
= 

I.b. n. Ha) mcn:ado cn-Ia'CQmwtidad? 
O. No 
J. Si 

l.b. D.b. Si hay mercado, que: dia ;:s'l-. 
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------------------

I.b 1-'. H:I~' una rl:na"! O,No 
I. Si 

I.b. 1~ h Si ha~ rc~, quc rcc:ha cs';' 
I.e. INFORMACION SOBRE PRODUCCION Y MIGRACION 

l.c.l. (l\~l::s cI cuhi\o principal en 1a comunid."ld'! 

I.e 1. Iby culLh'os comcrciales que s.e d:m en gran cscala por aqui'! 

O. No 
i. :Ji 

I.e L.b SI h:.l\.cualcs SClII'? _______________.__ . ____ 

-------------------=~~---~==:;~==~==~==~------~~-=~----~=====---------

I e ~ I','n (PIC me," comicn:la 13 siembra prinei",,! de: maiz? 

~~oIanto ~c pa)!3 tXlr unj(;.'llal de trclbajo en la lomunidad'! 

I c~. L:I genic de csta comunidad salen l~mpor.l!mcn,e :. rinc3s JhIr.1 tr:lbajar" 
II. No 
I. Si 

I c.o. Si s..1len genIc, en que mcses m.2yoriamenll!'? De: 
Hasu: 

I,d. INFORMACION SOBRE lDlOMAS 

I d I CII:11 c:s cJ ni\'ei de bilinguisme de la m.3)·oria de los bombrC's dr:: I~ cnnlllni(liId'! 
I. Monolinsuc maya 
2. Bilinguc intipienle 
J. Hilillgue ro~:'r.lJCJ 


-'. Hilingue subsUncial 

~. Prcd')Il'':nante <:a'tellano 

6, Unic;)mel'le C3S\dlano 


&.----------------------------~==~~----~ 

l.d.l. ('u:1i es cI ni\'C\ 1c bilinguisme de la ma)'orta de las mujcrcs de 13 e(lnmniruld? 
I. Mo[,",~ineue maya 
2. Bilinguc i:1cipicnte 

.1. Hilingue modcudo 

~. J3 i Iinb\)C subnancial 

~. Prcdomil'afllC C'IIsteJlaM 

6. UnicarncnlC nsWlano 
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Appendix 5 

DESCRIPTION OF KAP INDICES 


A number of indices were created to represent particular aspects of interest to this study. The 
three main indices were (1) household socioeconomic status; (2) knowledge of diarrhea 
management; and (3) household hygiene. Each of these was created lIsing sub-indices. We 
report below the principles used in the construction of the indices, and the actua! l:Ontent of 
each of them. 

Principles of Index Creation 

Indicer. are useful to represent areas of interest otherwise difficult to ,-!uantify, such as 
socioeconomic status and/or behavioral data. A common form of deriving an index is to first 
identify dearly the general area of interest (say knowledge of diarrhea management), and then 
isolate sub-elements that are part al1d constituents of this general area of interest. In the case 
of knowledge of diarrhea management for instance, one could distinguish between three sub­
elements, such as knowledge 01 preventive measures to avoid diarrhea, knowledge of curative 
techniques, and knowledge of the importance of environmental conditions in diarrhea control. 
Then each of these sub-elements is further disaggregated and operationalized into ~ series of 
questions aiming at tapping as much information as possible from the respondent on his or her 
knowledge of this sub-element. For instance, we stated already that knowledge of diarrhea 
management can 'Ie operationalized through three sub-components. If we select one of these, 
say knowledge or .:urative techniques, it can be further divided between specific indicators 
such as knowledge of appropriate feeding pr~ctices; knowledge of type of medication 
availab!e; and knowledge c f !J.:;: correct use of this medication. These indirators easily lend 
themselves to opl3rationalization thwugh questions specifically designed to asses~ the 
respondent\ knowledge or 1Inderstanding of each indicator. For instance, the indicator 
"knowleoge of appropriate feeding practices" can be assessed by asking the respondent 
whether !ille thinks it is best to keep brl:.';t~!feeding or feeding a child who has diarrhea or not. 
The response will be coded "0" (when for instance the mother says she stops feeding the 
child, w:lich is an ir,t;,:mect practice) and eoded "1" (when the mother reports the correct 
practice, which is to keep giving food to the child). The codes thus obtained can then be 
interpreted as scores, and aggregated over a number of questions (through simple summation, 
or summation after weighing responses through a technique such as t-scoring). The aggregated 
scares obtained by the respondent over:: range of questions (which all correspond to the 
"clillrrht,'l ',reatment" sl!b-dimtnsion) thea constitutes this resp~ndent's score on that sub­
dimension. Gllce calculated, individual sub-dimensions can be correlatea, factor analyzed, 
and/or compared using statistits like alpha coefficients to examine whether or not they 
participate to the same general dimension. Thenretically, one would expect all sub-dimension~ 
definrd under a geneial area 0:' ii .•erest to .;how high correlation between each other, as the 
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person's knowledge over any sub-dimension rarely comes independently from that acquired 
over germane sub-dimensions. Thus every sub-element is constituted of two parts: that which 
over-laps with the other sub-dimensions (and can be most simply represented mathematically 
as Pearsons' r); and that which is not correlated with the others (I-r). This latter part 
represents the unique or specific contribution of t~:s sub-dimension to !he general dimension 
of interest. 

These principles were applif'.d in the construction of the various indices usoo in this study. 
Below we present the three main indices lISed and their particular components. All SAS 
statements I~sed in creating the~e indices are found in the program KAPIX.PRG. 

General Dimension: Socioeconomic status (SESIX) 

Sub-I)imension I: Ouality of House Construction (CASAIX) 

Indicators: 


Floor material (A 19) 


Roof material (A20) 


Wall material (A21) 


Sub-Dimension 2: Domestic Assets (GOODIX) 

Indicators: 


Number of vehicles owned (A22) 


Number of large animals owned (A23) 


Number of household appliances owned (A24) 


Number of furniture items owned (A25) 


Transformations: 	In both sub-dimensions, we first computed the score by adding the score on 
each indicator (resultinJ in CASAIX and GOODIX) arid then reducing it to 
quintiles (CASAQ and GOODQ). The final index corresponds to the sum of 
the two sub-dimension quintile scores, divided by 2 to obtain a 1 to 5 range 
(SE~Q = (CASAQ + GOODQ)/2). The index was also transformed in a 
dichotomous v~riable using the median as cut-off point, resulting in SESM. 

General Dimension: Knowledge of Diarrhea 

£ub-Dimension I: Knowledge of Preventive Measures to Avoid Diarrhea (PREVIX) 

Indicators: 
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What are the causes of diarrhea (BOt) 


What can be done to avoid diarrhea (B02-B03) 


Transformations: 	PREVIX = SUM of BOI to B03 

Sub-Dimension 2: Knowledge of Treatment fJr Diarrhea Episodes (TRATIX) 

Indicators: 

Proper feeding practices(MAMCOMIX, from B06-B07) 

Knowledge of ORS therapy in packet (SOBSROlX) 

Knowledge of ORS home-made therapy (CASSROlX) (B08-B16) 

Transformations: 	TRATIX = TRATIX = MAMCOMIX + SOBSROlX + CASSROIX. 
Then TRATIX was reduced to quintiles, resulting in TRA1 v; and in 
dichotomous form by cutting at the median, resulting in TRATM. 

General Dimenliion: Environmental Awareness 

Sub-Dimension I: Garbage Removal Techniques CBASURIX) 

Indicators: 

How does respoIident dispose of garbage (B 18) 

What are other ways of disposing of garbage (B 19) 

Transformations: The index was computed by adding the score on each indicator {resulting in 
BASURIX) and then reducing it to quintiles (BASURQ). The index was also 
transformed in a dichotomuus variable using the median as cut-off point, 
resulting in BASURM. 

Sub-Dimension 2: Knowledge of Environmental Issues (AMBlENIX) 

Indicators: 

What can be done to protect the environment (B20) 

What is the effect of dPforestation (B21) 

Transformations: 	The index was computed by adding the score on each indicator (resulting in 
AMBIENIX) and then reducing it to quintiles (AMBIENQ). The index was 
also transformed in a dichotomous variable using the median as cut-off 
point, resulting in AMBIENM. 
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General Dimension: Intervention of Health Agents (pROMOTIX) 

Sub-Dimension 1: Intervention of Health Agents (Only Sub-Dimension) 

Indicators: 

Level of interaction between health agents and respondents (B22-B26) 

Transformations: The index was computed by adding the score on the indicators (resulting in 
PROMOTIX) and then reducing it to quintiles (PROMOTQQ). The index 
was also transformed in a dichotomous variable using the median as cut-off 
point, resulting in PROMOTM. 

General Dimension: Personal and Household Hygiene 

Sub-Dimension 1: Mother's Hand Washing (LA VMANIX) 

Indicators: 


Knowledge of when one has to wash hands (B04) 


Demonstration of hand washing technique (BOS) 


Transformations: The index .vas computed by adding the score on the indicators (resulting in 
LA VMANIX) and then reducing it to quintiles (LAVMANQ). The index 
was also transformed in a dichotomous variable using tht: median as cut-off 
point, resulting in LAVMANM. 

Sub-Dimension 2: Dish Washing (LAVTRAIX) 

Indicators: 

Demonstration of dish washing technique (B 17) 

Transformations: The index was computed by adding the score on the indicator (resulting in 
LA VRAIX) and then reducing it to quintiles (LA VTRAQ). The index was 
also transformed in a dichotomous variable using the median as cut-off 
p,)int, resulting in LAVTRAM. 

Sub-Dimension 3: Household Cleanliness (OBSCASIX) 

Indicators: 

Observations of household conditions of cleanliness (CO l-C11, C26) 

Transformations: The index was computeG by adding the score on the indicators (resulting in 
OBSCASIX) and then reducing it to quintiles (OBSCASQ). The index was 
also transformed in a dichotomous variable using the median as cut-off 
point, resulting in OBCASM. 
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Sub-Dimension 4: 	Quality of Sanitation Facilities 

Ind icators: 

Presence of a latrine (HAYLET, from C13) 

Quality of latrine construction (QBSLETIX) (CI2, CI4-C22) 

Transformations: 	The HA YLET variable was codr,d 0 wilen there was no latrine (CI3=O) and 
1 when there was a latrine (CI3= I). The C:9SLETIX index was computed 
by adding the score on the observations C 12, C14 to C22 (resulting in 
OBSCASIX). it was then reduced to quintiles (OBSLETQ). The index was 
also transformed in a dichotomous variable using the median as cut-off 
point, resulting in OBSL ETM. 

Sub-Dimension 5: 	Quality of Water Access (OBSAGUIX) 

Ind icatvrs: 

Type of water supply available (C23) 

If domtstic tap, condition in which found (C24-C25) 

Transl,)rmations: 	The C23 variable was already ranked in ordt;r of quality of water access. 
The score obtained on this indicator thus constitutes the basic score for the 
index OBSAGUIX. If the horne had a domestic tap, questions C24 and C25 
were further asked, and one further point was granted to the index in case 
of positive response on each of these additional questions. It was not 
reduced to quintiles or median groups. 
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Appendix 7 

FERSONNELINVOLVED 

Except for the in-country chief of party and the project director, who were hired directly by 
WASH, all the personnel involved in carrying out the study were hired by INCAP. The following 
people were employed for the work INCAP had been contracted to do: 

Task Person's Name Time Employed 

Help recruit enumerators Helen de Ramirez 1 week 

Help train enumerators Margarita Garcia 1 week 

Blanca Sulecio 2 weeks 

Project secretary Hazel de Orellana 8 v/el::ks 

Field supervisors Ana Maria Lopez 14 weeks 

Eusebio Valerio Alvarez 14 weeks 

Driver Julio de Leon 10 weeks 

Enumerators Maria Helena Sucuqui 14 weeks 

Maria Elena de Ordonez 14 weeks 

Juana Julia Tepaz Raxuleu 14 weeks 

Maria Matilde Sacalxot 14 weeks i 

Rosario Gomez 10 weeks 

Maria Teresa Domingo Lopez 14 weeks 

Reginalda Pablo Sales 14 weeks 

Catarina Anzuelo 6 weeks 

Marta Silvia SiiiiO" Peren 5 weeks 

Himelda Ordoriez Can £) weeks 

Marta Floridalma Gonzalez --­ 6 weeks --_. 

In addition to these people, Dr. Juan Rivera and later Dr. Marie Ruel were responsible on behalf 
of INCAP for the project implementation, and Mr. Amilcar Belteton served as administrative 
assistant on the lJart of INCAP. 
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Appendix 8 

OTHER DOCUMENTATION NOT IN THIS REPORT 

In addition to the documentation presented in this report, readers may request the following 
documentation from one of the persons or institutions stated below. 

1. 	 Electronic datasets (Lotus 1-2-3 format, or SAS format, or Epilnfo format) 

2. 	 Programs used to create the dataset OSSA programs) 

3. 	 Programs used to validate and verify the datru,ets (Epilnfo and SAS programs) 

4. 	 Codebooks for electronic datasets 

5. 	 Programs used to create the transformed variables (SAS programs) 

6. 	 This report translated in Spanish 

7. 	 The enumerator manual (in Spanish) 

8. 	 The text of this report. of the questionnaire forms, and of the enumerator manual on 
electronic media 

All of this documentation has been left at the addresses below. Requests for any of this will 
have to be evaluated by the USAID mission in Guatemala, which owns all the information 
related to this study. 

USAID/Guatemala WASH, PAYSA 
clo Pat O'Connor c/o Ann Hirschey c/o lng. Rene Guay 
AID. 90 piso 1611 N. Kent St. Suite 1001 6av., 7-33, z-2, 
1a c.. 7-66. Z-9 Arlington, VA 22209 USA Guatemala 
Guatemala 

Steven A. Esrey, 

School of Dietetic:> and Human 

Nutrition, Faculty of Agricultural Gilles Bergeron 

and Environmental Sciences, (NCAP, 

MacDonald Campus Aptdo. Postal 1188, 

McGill University. Z. 11, Guatemala City 

21,111 L;lkeshore Road, GUATEMALA 

Ste Anne de Bellevue, 

Quebec, P.Q. CANADA H9X leO 
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