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Abstract

Background: While household access is important, community sanitation coverage is even
more important to improve health around the world. This is best achieved through regular use
of a well-maintained sanitation facility. The proper use of latrines can reduce the risk of
diarrhea to almost the same extent as improved water supplies.

Objective: The study was designed to assess the impact of latrine utilization on diarrhoeal
diseases in the rural community of Hulet Ejju Enessie district.

Method: A community based cross- sectional study was conducted. All 824 households with
latrines from 10 selected kebeles were interviewed about latrine utilization and 370
households with < 5 children were interviewed about diarrhoeal diseases. A structured and
pre-tested questionnaire and checklist were used to collect data.

Results: Most (60.7%) households observed that their latrine utilization was satisfactory. The
extent of latrine utilization was significantly associated with presence of primary or secondary
school children in the house [AOR: 1.47, 95%CI: (1.04-2.06), perceived reasons for latrine
construction like self initiation [AOR: 2.89, 95%CI: (1.24-6.72) and seeing others [AOR:
10.07, 95%CI: (1.97-51.56), Climatic zone of ‘Kolla’ [AOR: 0.47, 95%CI: (0.29-0.74) and
‘Woyna-Dega’ [AOR: 0.55, 95%CI: (0.38-0.81), and duration of owning latrines by the
households [AOR: 2.13, 95%CI: (1.57-2.89). The occurrence of childhood diarrhoea was
statistically associated with the extent of latrine utilization in the bivariate analysis [AOR:
0.38, 95%CI: (0.17-0.87) but not significant in the multivariate analysis [AOR: 0.63, 95%CI:
(0.22-1.81). The occurrence of childhood diarrhoea was also significantly associated with the
duration of owning latrines by the households both in the bivariate [AOR: 0.29, 95%CI:
(0.13-0.65) and final step of multivariate analysis [AOR: 0.28, 95%CI: (0.12-0.66).
Conclusions and recommendations: The presence of primary or secondary school children
in the house, perceived reasons for latrine construction and duration of owning latrines are
factors affecting latrine utilization. Rather than the extent of latrine utilization, duration of
owning latrines had impacts on the occurrence of childhood diarrhoea. Using role model
sanitation intervention, well maintained and functional latrines, target oriented and regular
hygiene education promotion programs are very important strategies to bring about behavioral
change on latrine utilization as well to reduce the risk of the occurrence of childhood

diarrhoea.



Keywords: Impact, latrine utilization, extent of latrine utilization, childhood diarrhoeal

disease, factors affecting latrine utilization

vi



1. Introduction

1.1. Background

Over 50 infections can be transferred from a diseased person to a healthy one by various direct or
indirect routes involving excreta (1). Poor excreta disposal practices are responsible for a
significant proportion of the world's infectious disease burden. Sanitation facilities interrupt the
transmission of faecal-oral disease at its most important source by preventing human faecal

contamination of water and soil. (2, 3, 4).

The construction of latrines is a relatively simple technology that may be used to control the
spread of infectious diseases. While household access is important, community sanitation
coverage is even more important to improve health around the world. Studies have shown that
latrine coverage has to reach 90% of a population to have an impact on community health (5).
However, 2.4 billion people, 40% of the total world population, lack improved sanitation
worldwide and 80% of these people live in rural areas (5-8). In the WHO Africa Region, a total
of 44% of the 631 million people of the region had no access to adequate sanitation in 1999 (9).
In Ethiopia, according to Ethiopian Demographic and Health Survey 2005, about 62% of the

households (12% Urban and 70% Rural) have no access to latrine facilities (10)

Health improvement comes from the proper use of sanitation facilities, not simply their physical
presence (4). This is best achieved through regular use of clean and well maintained latrines. The
proper use of latrines can reduce the risk of diarrhea to almost the same extent as improved water
supplies, but the greatest benefit occurs when improvements in sanitation and water supply are

combined and education is given on hygienic practices (11, 12).



Odor and insect problems are often quoted as deterrents to use (5, 10,13). A KAP study by
Ministry of health (MOH) in Ethiopia in 1997 indicated that the major reasons for not using

latrines were lack of superstructure, poor hygiene and poor maintenance of latrines (14)

1.2. Rationale of the study

Construction of sanitation facilities were widely started in all parts of Ethiopia particularly by
giving due attention to rural community since the start of health extension program by the
Ministry of Health because improving sanitation facilities are one of the main components of
health extension program. However, the impact of latrine utilization on the health of the
community, particularly on under 5 children was not assessed in a way that help to improve the

health of the community.

This study will, therefore, help to show how to maximize benefits of latrine utilization for the
health of the community so that the policy makers and concerned bodies could take appropriate

measures.



2. Literature review

Determinants of diarrhoeal diseases:

1. Latrine

The hygienic disposal of excreta is important because the infective organisms for many diseases
leave through faeces and some through urine (12). One gram of faeces may contain 10million
viruses, 1 million bacteria, a 1000 parasite cysts and a 100 worm eggs (15). The chief source of
infection resulting in diarrhoeal disease is other people’s excreta, including child-excreta (5, 7).
The etiological factors associated with diarrhea disease in children include microbial agents
which are usually transmitted through food and water contaminated with human feces (16, 17).
It seems clear therefore, that human excreta should be managed as a potentially dangerous

material (5).

The promotion of sanitation facilities and behaviors can dramatically effect the number of deaths
from diarrhoeal disease in children under 5 (7). Various studies conducted in Bangladesh,
Burma, Philippines, and Papa New Guinea were consistent with an association between a
particular hygiene behavior and an increased risk of diarrhea, such behaviors include hand
washing before food preparation, open defecation of children, inattention to proper disposal of
faeces, the method used by mothers to clean children after defecation, the manner of disposing of

the faeces of children and compound hygiene (18)

Young children are frequently infected with enteric pathogens and their stools are actually an
important source of infection for others. Therefore, hygienic disposal of the faeces of all young
children is an important aspect of diarrhea prevention (11).The report in Kenya showed that
children begin to use the latrine as early as 2 years but most of them start at the age of 5. The

means of disposal of faeces for children under 5 varied among the respondents with 53%



disposing in latrines, 35% burying while 12% either threw in the garden or in the bush (19).
Reported usage of latrine in Lesotho by adults was 99%; however, the use of latrines for the
disposal of children’s faeces was only 50 %( 20); and only 39% disposed children’s faeces in the
latrine in Philippines (21). Studies have shown that hygienic disposal of children’s faeces is
associated with 30-40% less risk of diarrhoea (7). Maintenance and use of latrines at household

level are related each other. The better they are maintained, the better they are used (22).

2. Hand washing practices

Good hand-washing requires the use of soap (or a local substitute like ash, soil, leaves etc),
plenty of water, and careful cleaning of all parts of the hands (4, 11, 16). Simple hand washing
with soap and water reduces diarrhea transmission by 35 %( 2, 4, 23). A review of other
available evidence suggests that hand washing with soap could reduce diarrhea incidence by

47% and save at least one million lives per year (3, 15, 24).

3. Water supply

Families that have ready access to adequate and clean water for drinking and preparing food
have less diarrhea than families whose access to water is difficult or heavily contaminated (11).
Studies have shown that improvements in sanitation facilities have greater impacts on diarrhea
prevalence than improvements in water supply (23). Well-designed water supply and sanitation
interventions typically reduce diarrhoea incidence by about 25% (25). Children from homes with
water supplies over 500 meters from the house had incidence rates of diarrhoea 34% higher than
those of children from houses with their own water supply (26). The study in Accra, Ghana,

showed that the presence of drinking water at a household level had a negative association with



the incidence of childhood diarrhea (r = -0.34, p<0.0001). Therefore, lack of or inadequate

access to potable water is associated with high incidence of diarrhea (27)

4. Animal rearing
Domestic animals should be kept away from households since their excreta contain pathogens
that can contaminate food and water. Preferably, animals should be kept in compounds of at least

100 meters from water sources and 10 meters from houses (4).

S. socio-economic factors

Socio-economic factors do not directly affect the risk of diarrhea, but rather, influence family
behaviors that alters the child’s exposure to pathogens or susceptibility to infection (20, 21). The
impact of latrines on diarrhea was greater where the mothers had a higher level of education or
worked outside the home (20).The distributions of diarrhea cases were most in areas where the
living standard is poor, unhygienic, with no latrine and inadequate water supply (28, 29). A study
in Accra, Ghana, showed the incidence of childhood diarrhea is negatively correlated with the

household economic status(r=-0.26, p<0.05), and the mother’s education(r=-0.33, p<0.0001)(27).

6. Improved feeding practice

Mothers should be aware of feeding the baby with a clean spoon, from a cup, or with a special
feeding spoon to minimize the risk of bacterial contamination. Feeding bottles should never be
used (11, 23). Infants who are not breast fed have a 2-3 times greater risk of diarrhea than breast
fed infants and a 3 to 5 risk than those who are exclusively breast fed (21,23). A review of

studies showed breast-feeding promotion can reduce diarrhea morbidity rates by 8-20% and



mortality rates by 24-27% in the first 6 months of life; and for children aged 0-59 months,

morbidity rates would be reduced by 1-4 % and mortality rates by 8-9% (30).

7. Neighborhood sanitation condition

Neighborhood outdoor defecation creates potential dangers of infections from fecal pathogens in
contaminated grounds. Children who play on grounds contaminated with fecal matter will have
the risk of contracting diarrhea. Studies found that more than two-fold increase in childhood

diarrhoeal prevalence due to neighborhood outdoor defecation (27)

Magnitude of diarrhoeal disease:

Approximately 4 billion cases of diarrhea per year cause 2.2 million deaths, most-1.7 million-
under 5 children, about 15% of all under 5 deaths in developing countries(2). World Health
Organization (WHO) estimated that for every 100 children 0-5 years of age, there are an average
of 220 diarrhea episodes and 1.4 deaths from diarrhea every year (31, 32, 33). An estimated 88%
of this burden is attributable to unsafe drinking water supply, inadequate sanitation, and poor

hygiene. (5, 24).

Studies in the developing world estimate that diarrhea accounts for 21% of all deaths of < 5
children and causes 2.5 million deaths per year. A report by the WHO (1996) stated that 0.8
million children die from diarrhea each year in Sub-Saharan Africa. Diarrhea has been estimated
to account for 25-75% of all childhood illnesses in Africa. (16,17,34,35,36). The 2005 Ethiopia
Demographic and Health Survey (EDHS) reported that 18% of < 5 children experienced diarrhea
in the two weeks prior to survey (10). Various studies conducted in Ethiopia also revealed that a
two weeks diarrhoeal incidence rate of 16% (37), 25% of < 5 children in SNNPR (30) and 33.5%

of <5 children in Jimma zone (37).



Diarrhea morbidity rates were found to be highest in the 6-11 months age group, while the

mortality rates were greatest in infants < 1 year of age and children 1 year old (17,38,39).

Summary table for the determinants of <5 diarrhoeal diseases morbidity

S.No Determinants of diarrhoeal diseases Reduction of <5 diarrhoea
morbidity by % or

correlation coefficient (r)

1 Hygienic disposal of children’s faeces 30-40%
2 Simple hand washing with soap 35-47%
3 Adequate access to potable water(in Ghana) r=-0.34
4 Well-designed water supply and sanitation intervention 25%

5 Mother’s education (in Ghana) r=-0.33
6 Household economic status (in Ghana) r=-0.26
7 Breast feeding promotion 1-4%




Fig 1: A conceptual framework of the potential determinants of childhood diarrhoeal diseases
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3. Objectives of the study:

3.1. General objective:
¢ To assess the impact of latrine utilization on diarrhoeal diseases in the rural

community of Hulet Eju Enessie district.

3.2. Specific objectives:
¢ To determine the extent of latrine utilization
¢ To find out factors related with utilization of latrines

¢ To evaluate the impact of latrine utilization on diarrhoeal diseases



4. Research Methodology

4.1 Study Design
A descriptive community based cross-sectional study was conducted from December 2006 to

January 2007 in the rural community of Hulet Ejju Enessie district, East Gojjam Zone.

4.2 Study Area

Hulet Ejju Enessie district was taken as a study area from 15 districts of East Gojjam Zone
because of its high latrine coverage (90%) in 1998 E.C. The district is found in East Gojjam
Zone of Amhara Regional State and located about 370 Km from Addis Ababa, 120 Km from
Bahir Dar and 210 Km from Debre Markos. The total population of the district in 1998 E.C was
about 287,546; of which the rural population accounts 250,876 (87.2%). The district had 6 urban
and 41 rural kebeles with a total of 47 kebeles. The water supply coverage of the district was
19.2%. There were 2 Health Extension workers in each Kebele of the Woreda assigned in the
Health Post. There are 1 technical school, 2 high schools and 53 elementary and primary schools

in the Woreda.

4.3 Source population

All households with latrine facilities in the rural community of Hulet Ejju Enessie district.

4.4 Study population
Selected households with latrine facilities among ten selected kebeles of the rural community of

Hulet Eju Enessie district were included in the study.

10



4.5 Sample Size Determination

The sample size (n) was determined using the following single population proportion formula
based on the assumption of 90% proportion (p) that all latrine owners are utilizing latrines, 0.03
marginal error (d) to maximize the size of the sample, a standard Z score of 1.96 corresponding
to 95% confidence interval (Zo ), design effect of 2 to provide correction for the loss of
sampling efficiency resulting from the use of stratified sampling and 10% non-response rate :

n=(Zosr)*P (1-P) =(1.96)20.90(0.01) =381
&’ (0.03)2
Accordingly the required sample size = 381 x 2 + 10% (381x2) = 838 households with latrines.

4.6 Sampling procedure

Hulet Ejju Enessie was selected from other districts of the zone because of its high latrine
coverage (90%). The district was stratified by climatic condition in to ‘Kolla’, ‘Woyna Dega’
and ‘Dega’ assuming that diarrhoeal diseases vary with climatic zone. Ten Kebeles, 25%of 41
rural intervention kebeles of the district, were selected randomly and included in the study by
lottery methods. Once the study kebeles were identified, 838 households with latrines were
selected by using proportional allocation to size. Every 11™ households with latrines in each
climatic zone were selected by systematic sampling from the list of latrine owners registered by
data collectors prior to the actual data collection date. The first house was selected randomly by
lottery method from 1-11 households from list of latrine owners. All study subjects were
interviewed about latrine utilization and only those with both latrines and under five children

were interviewed about diarrhoeal diseases.

11



Fig.2. Schematic presentation of sampling procedure
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4.7 Data Collection

A standardized and structured questionnaire was developed for the purpose of data collection
after reviewing relevant literatures. Ten extension health workers who completed 10" or 12
grade for data collection and two sanitarians for supervision were recruited before data

collection.

Training for data collectors and supervisors were given for three days by preparing and using
training manual. Pre-test was conducted to identify the potential problems for the proposed study
and also to reduce information bias related to measurement, misclassification, recall,
interviewers, inter and intra-observer bias. 5% of the sample population, 40 households with
latrines, was pre-tested in one of non-selected Kebeles of the district which had similar

backgrounds as selected kebeles.

The pre-tested questionnaire was administered by a trained enumerator to a mother or guardian
of the child. Two weeks recall interview to assess the two weeks prevalence of diarrhoea among
under 5 children was conducted by considering that mothers may have difficulty of remembering
exactly when diarrhoea began as well as the average duration of diarrhoeal diseases. Interview

and observation checklist were used to assess latrine utilization.

4.8 Operational definition

1. Latrine utilization is satisfactory — households with functional latrines and at least if the
family disposes the faeces of their <5 children in the latrine, no observable faeces in the
compound, observable fresh faeces through the squat hole and the foot-path to the latrine is
uncovered with grasses.

2. Impact - the effect of latrine utilization on the occurrence of childhood diarrhoeal diseases

13



3. Critical time for hand washing practice — hand washing practices mainly after visiting
latrines or cleaning bottom’s of children, before preparing food and before feeding children
including breast feeding

4. Functional latrine- latrine that provides services at the time of data collection even if the
latrine requires maintenance

5. Status of latrine — condition of latrine at the time of data collection whether it needs or needs
no reconstruction or maintenance.

6. Occurrence of childhood diarrhoea — the presence of diarrhoea affected <5 children in the
house with in two weeks period prior to survey, as reported by the mothers/caretaker of the
child.

7. Sanitation and Hygiene education — education given on hand washing practices, latrine
maintenance, proper utilization of latrine facilities and its benefit on the health of the
community in order to develop good hygiene behavior or practice among the community to

prevent excreta borne diseases.

4.9 Variables of the study
v" Dependent variable — childhood diarrhoeal disease
v" Independent variables:-
» Socio-economic Variables:- family size , number of children , educational status,
occupational status
» Environmental variables — Availability of latrine, sources of water, hand washing
facilities, houses shared with domestic animals
» Behavioral variables - latrine utilization, hand washing practices, feeding practice ,

breast feeding practice, water storage practice at home, immunization status

14



4.10 Data Quality

The questionnaire was prepared originally in English and then translated in to Amharic and back
to English to ensure reliable information. Data collection guideline was prepared and given for
data collectors and supervisors. Pre-test of questionnaire and training of data collectors and
supervisors were conducted to ensure the quality of data. Written pre-test feed back was given
for data collectors and supervisors before the start of actual data collection. Data collectors and
supervisors reviewed every questionnaire for completeness and for logical consistency, and
counter checked by the principal investigator at the end of each day in the field. Rating and
recoding of the extent of latrine utilization was made after data collection by the principal
investigator to avoid introduction of social desirability bias by data collectors. Data coding and
data entry were checked at the beginning and in between of the work. 5% of the data were re-
entered and compared with the already entered data to maintain its quality. Data cleaning was

conducted at the end of data entry.

4.11 Ethical consideration

The ethical approval and clearance was obtained from Medical Faculty of Addis Ababa
University ethical committee. Permission was also obtained from the concerned bodies of East
Gojjam Zonal Health Department and Hulet Ejju Enessie Woreda Health Office. The necessary
ethical consideration was made before the actual data collection takes place. Interview was
carried out only with full consent of the person being interviewed. Before each interview, clear
explanation was given about the aim of the study was neither to evaluate the performance of the
individual nor to blame any one for weakness but to gather information and opinions that may
lead to eventual improvement in the situation. Each respondent was assured that the information

provided by her would be confidential and used only for the purpose of research. Advising about

15



home made therapy or appointment to bring their child to the health post was made when a child

with diarrhoea obtained during data collection by the Health extension workers

4.12 Data Analysis

Data were entered in to EPI info software version 6.04 and cleaning and analysis were conducted
with SPSS software version 11 for windows. Frequency distribution, percentages, and odds ratio
with 95% confidence interval were calculated to ascertain the association between dependent and

independent variables as appropriate and displayed using tables and figures.

4.13 Dissemination of findings

The findings of this study will be disseminated to Ministry of Health, Amhara Regional Health
Bureaux, East Gojjam Zonal Health Department and Hulet Ejju Enessie Woreda Health Office.
The findings will also be disseminated to different organizations that will have contributions to
improve the health condition of the community. In addition, effort will be exerted to publish the

paper and critiques that will be written based on the practical exposure.

16



5. Results

A. Descriptive results

Socio-economic characteristics

A total of 824 (98.3 %) households with latrines were included in the study. The remaining
14(1.7%) households with latrines were non-respondents because of unavailability of the

respondents by changing their residence, going to holly water and going to holidays.

Four hundred ninety four (60.0%) households had a family size of < 5 persons, with a mean
household family size of 4.96 (+ 1.99 S.D). There was only one under-five children in 305
(82.4%) households. Majorities (94.3 %) of respondents were Orthodox Christian and almost all
(99.9%) were Amhara in ethnicity. Six hundred nineteen (75.1%) mothers and 512 (71.4%)
fathers were illiterate. Five hundred thirty three (64.7%) households had children who are
primary or secondary school level. Majority, 710 (86.2%), of respondents were married. Seven

hundred seventeen (87.0%) households were predominantly headed by fathers.

Majority of fathers, 704(98.3%), were engaged in farming and 454(55.1%) mothers were
housewives. Majority of the households (89.3%) had domestic animals. Five hundred seventy
five (59.5 %) households had 1-2 hectares of land, with a mean of 1.13hectars (+0.57 S.D) and a

median of 1 hectare for agricultural purpose (Table 1).

There were <5 children in 370 (44.9%) households with a total of 447 children. One hundred and
two (22.8 %) <5 children were within 36-47 months age category (Figure 3) and 234(52.3 %) <5

children were females.

17



Table 1: Distribution of respondents by socio-economic characteristics in the rural community
of Hulet Ejju Enessie district, September 2006

Characteristics Frequency Percent
Family Size (n=824)

<5 494 60.0
>5 330 40.0
Religion (n=824)

Orthodox Christian 777 94.3
Muslim 47 5.7
Educational status of mothers (n=824)

Illiterate 619 75.1
Read and write 140 17.0
Literate 65 7.9
Educational status of the Father(n=717)

Illiterate 512 71.4
Read and write 140 19.5
Literate 65 9.1

HHs with primary or secondary
school children (n=824)

Yes 533 64.7
No 291 35.3
Marital status (n=824)

Married 710 86.2
Unmarried 14 1.7

Divorced/separated 76 9.1

Widowed 40 4.9

Occupational status of mothers (n=824)

House wife 454 55.1
Farmer 349 42.4
Others 21 2.6

Occupational status of father (n=717)

Farmer 705 08.3
Others 12 1.7

Head of households (n=824)

Father 717 87.0
Mother 106 12.9
Others 1 0.1

Size of household land holding (n=824)

None 15 1.8

<1 hectare 226 27.4
1-2 hectares 490 59.5
2-3 hectares 93 11.3
No. of <5 children in the household(n=370)

One 305 82.4
Two 63 17.0
Three 2 0.5
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Figure 3: Age category of <5 children by months in the rural community of Hulet
Ejju Enessie district, September 2006 (n=447).
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Sanitation facilities

Promotion of Latrine construction was facilitated in the Woreda by the Woreda Health Office
with the help of UNICEF and Carter Center Ethiopia. The superstructure and the floor ( slab) of
the pit latrine was designed to be constructed by locally available materials like wood and mud
that initiate the acceptance, affordability and sustainability of the project by the community
(Photo 1). The pit of the latrine was circular with a diameter of 1 meter and a depth of 3 meters.
Height of the superstructure was 2 meters with 1.5 meters X 1.5 meters width and length. Size of
the squat hole was designed to be 25 cms width and 30 cms length. Hand washing facilities from
locally available materials like gourd, pot, Jerry can etc was designed to be available near to

latrines to remind users to wash their hands after visiting latrines (Photo 1).
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Photo 1: Typical household pit latrine constructed from locally available materials with jerry can

hand washing facility

Photo 2: Household pit latrine with wall and door cover that needs maintenance

that needs

needs
plastering
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Photo 3: Household 1 pit latrine with hand washing stand but had no hand washing facility

Almost all (99.8%) types of available latrines were pit latrines. Majority (63.5%) of latrines were
constructed before 2 years and longer since the time of the study, with a mean of 29.01(+ 10.05
S.D) months. Seven hundred fourteen (86.7%) latrines were functional. Of the functional
latrines, 389 (54.5%) latrines required maintenance, of which 59.4% of superstructure and 51.4%
of roof of the latrines required maintenance predominantly. The remaining non-functional,
110(13.3%), latrines required reconstruction. Only 6(0.8 %) latrines had no superstructure.
Majority (93.4 %) of latrine slabs were sealed with mud or cemented but 66.1% of latrines had
no cover for squatting hole. About 57% of latrines were > 6 meters far away from houses. Four
hundred ninety four (69.2%) households with latrine had no any kind of hand washing facilities
(Table 2). Even though house flies population varies from house to house, there were observed

house flies in or around most of the pit latrines.
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Table2: Distribution of respondents by environmental factors in the rural community of Hulet

Ejju Enessie district, September 2006.

Characteristics Frequency Percent
Years since latrines constructed (n=824)

<2 yrs 301 36.5
2-3yrs 345 41.9
>3 yrs 178 21.6
Functional latrines (n=824)

Yes 714 86.7
No 110 13.3
Status of latrines (n=824)

Need reconstruction 110 13.3
Need no maintenance 325 394
Need maintenance 389 47.2
Parts of latrine need maintenance (n=389)

Superstructure 231 594
Slab 53 13.6
Roof 200 514
Latrine pit 17 4.4
Condition of latrine superstructure (n= 714)

No superstructure 6 0.8
Only with wood 53 7.4
Wood plastered with mud 652 91.3
Other 3 0.4
Sealed or cemented latrine slabs (n=714)

Yes 667 93.4
No 47 6.6

Location of hand washing facilities from
latrine (n=714)

Next to latrine 176 24.6
Within walking distance 15 2.1

Inside the house 29 4.1

No facility 494 69.2
Distance of latrine from the house (n=714)

<6 meters 307 43.0
6-10 meters 365 51.1
>10 meters 42 59
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Behavioral Factors

Perceived reasons of latrine construction by respondents

Most, 627(76.1%), of the respondents who had latrines explained that they were advised by
health workers to construct latrines but only 43 (5.2%) respondents complained that they were

imposed by other bodies like local administrators (Figure 4).

Use of latrines by family members

Most, 689(96.5%), respondents explained that all their family members of >5 years old were
using latrines. Majority (93.0%) of the respondents explained that they were always using
latrines. There were observable faeces in the compound of 14.7% of the households. Six hundred
fifty seven (92.0%) households were observed that there were fresh faeces in the pit of the latrine
and only 13.6% of the foot-paths to the latrines were covered with grasses. The extent of latrine
utilization among 500 (60.7%) households with latrines was satisfactory. Only 46(12.4 %)
households responded that there were <5 children who used latrines. About One-third of them
began to use the latrine by the age of three years and two-third by the age of four years. One
hundred and eight (38.9%) households disposed their children’s faeces improperly by throwing

out of houses somewhere either in the garden or in the bush (Table 3).

The major reasons given by respondents for why <5 children did not use the latrines were they
didn’t use properly since they are kids (38.1%), large squat hole (17.4%) and floor was not safe

to stand on (15.5%) (Figure 7).
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Perceived reasons for latrine use

Majority of the respondents, 559(84.2%), explained that they were always using latrines because

they knew that excreta are dangerous to the health (Figure 5). Among the reasons given by the

respondents, staying out for work, 10 (7.3%), was the second reason for not using the latrines

next to latrines were not functional, 110 (80.3%), (Figure 6).

Table 3: Distribution of respondents by the behavioral factors in the rural community of Hulet

Ejju Enessie district, September 2006

Characteristics Frequency Percentage
Latrine use by > 5 years old (n=714)

Males only 20 2.8
Females only 5 0.7
All family members 689 96.5
Frequency of latrine use (n=714)

Rarely 27 3.8
Mostly 25 3.5
Always 662 92.7
Observable faeces in the compound (n=824)

Yes 121 14.7
No 703 85.3
Presence of fresh faeces in the pit of latrine (n=714)

Yes 657 92.0
No 57 8.0
Latrine foot-path covered with grass (n=714)

Yes 97 13.6
No 617 86.4
Extent of latrine utilization (n=824)

Satisfactory 500 60.7
Unsatisfactory 324 39.3
Latrine use by <S5 children (n=370)

Yes 46 12.4
No 324 87.6
Starting age of latrine use by <5 children (n=46)

At 2 years old 1 2.2
At 3 years old 14 30.3
At 4 years old 31 67.4
Disposal system of faeces of children (n= 340)

Pit latrine disposal 224 65.9
Disposal by burying 8 2.3
Throwing faeces out of houses 108 31.8
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Figure 4: Perceived reasons for latrine construction in the rural community of Hulet Ejju Enessie
district,September 2006(n=824)
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Figure 5: Perceived reasons for always latrine use by >5 years old in the rural community
of Hulet Eiu enessie district, September 2006 (n=664).
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Figure 6: Perceived reasons for not using latrines by >5 years old in the rural community
of Hulet Eju Enessie district, September 2006 (n=137)
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Figure 7: Reasons for not using latrine by <5 children in the rural community
of Hulet Eju Enessie district, September 2006 (n=367).
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B. Bivariate analysis

The extent of latrine utilization

Several variables might be expected to be associated with the extent of latrine utilization and

questions about these were therefore deliberately included in the questionnaire.

The extent of latrine utilization was more likely satisfactory [OR: 1.35, 95%CI: (1.01-1.81)] in
the house with primary or secondary school children than houses with no primary or secondary
school children. However, the educational status of mothers was not found to be significantly

associated with the extent of latrine utilization.

The extent of latrine utilization was associated with the reasons given for latrine construction.
The extent of latrine utilization in the houses that constructed latrines by seeing others was about
5 times [OR: 4.57, 95%CI: (1.34-15.55)] more satisfactory than houses imposed by other bodies

to construct latrines.

The extent of latrine utilization was also significantly associated with duration of latrine owned
by household. The extent of latrine utilization was about 2 times [OR: 1.99, 95%CI: (1.49-2.66)]
more satisfactory in households with owning latrines for > 2years than owning latrines for less

than two years

The extent of latrine utilization was less likely satisfactory in ‘Kolla’ [OR: 0.31, 95%CI; (0.20-

0.47)] and “‘Woyna-Dega’ [OR: 0.50, 95%CI: (0.35-0.72)] than ‘Dega’ climatic Zone (Table 4)

27



Table 4: Selected predictors of the extent of latrine utilization in the rural community of Hulet

Ejju Enessie district, September 2006 (n= 824)

Extent of latrine utilization

Characteristics - - Crude OR
Satisfactory = Unsatisfactory (95% CI)

Educational status of mother

Illiterate 369(59.6%) 250(40.4%) 0.83(0.60-1.16)

Literate 131(63.9%) 74(36.1%) 1.00

Households with primary or
secondary school children
Yes

No

Reasons given for latrine
construction

Advise from health workers
Self initiation

Seeing others

Mixed reasons

Imposition from others
Duration of owning latrine by
households

>2 yrs

<2yrs

Climatic zone

‘Kolla’

‘Woyna Dega’

‘Dega’

337(63.2%)
163(56.0%)

385(61.4%)
60(69.0%)
21(84.0%)
11(26.2%)
23(53.5%)

349(66.7%)
151(50.2%)

94(47.5%)
242(59.6%)
164(74.5%)

196(36.8%)
128(44.0%)

242(38.6%)
27(31.0%)
4(16.0%)
31(73.8%)
20(46.5%)

174(33.3%)
150(49.5%)

104(52.5%)
164(40.4%)
56(25.5%)

1.35(1.01-1.81)"
1.00

1.38(0.74 -2.57)
1.93(0.91-4.10)
4.57(1.34-15.55)"
0.31(0.11-0.84)
1.00

1.99(1.49-2.66)""
1.00

0.31(0.20-0.47[*
0.50(0.35-0.72)"
1.00

Significant at p<0.05; p<0.001"
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Occurrence of <5 children diarrhoeal diseases

Several variables might be expected to be associated with the risk of diarrhoea occurrence in

under five children. Therefore, the effects of variables likely to increase or decrease the risk of

occurrence of diarrhoea have been examined

Socio-economic determinants of diarrhoea

The occurrence of childhood diarrhoea had no statistically significant association with family
size, educational status of mothers and children, and occupation of mothers. Number of <5
children in the house was significantly associated and the occurrence of childhood diarrhoea in

the house with more than one child was 2.4 times [OR: 2.42, 95%CI: (1.04-5.62)] higher than the

presence of one child (Table 5).

Table 5: The occurrence of childhood diarrhea by the selected socio-economic characteristics

in the rural community of Hulet Ejju Enessie district, September 2006(n=370)

Occurrence of diarrhoea Crude OR
Characteristics Yes No (95%CI)
Family size of the household
<5 members 10(5.3%) 178(94.7%) 0.51(0.23-1.14)
>5members 18(9.9%) 164(90.1%) 1.00
Educational status of mothers
Illiterate 20(8.0%) 230(92.0%) 1.22(0.52-2.85)
Literate 8(6.7%) 112(93.3%) 1.00

Households with primary or
secondary school children

Yes 21(9.0%)
No 7(5.1%)
Occupational status of mother

House wife 11(7.9%)
Other 17(7.4%)
Number of < 5 children in a house

> 1 children 9(13.8%)
One child 19(6.2%)

212(91.0%)
130(94.9%)

128(92.1%)
214(92.6%)

56(86.2%)
286(93.5%)

1.84(0.76-4.45)
1.00

1.08(0.49-2.38)
1.00

2.42(1.04-5.62)"
1.00

Significant at P= 0.05"

Environmental determinants of diarrhoea
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An attempt was made to examine the risk of diarrhoea in households with functional and non-
functional latrines. There was significant association and the occurrence of childhood diarrhea
was more likely to be protected [OR: 0.37, 95%CI: (0.15-0.89)] in households with functional

latrines than non-functional latrines.

Statistical significant association was found between the status of latrine and the occurrence of
childhood diarrhoea and the risk was 6 times higher [OR: 5.73, 95%CI: (1.64-19.96)] in

households with latrines that need reconstruction than need no maintenance.

The occurrence of childhood diarrhoea was also more likely to be reduced [OR: 0.29, 95%CI:
(0.13-0.65)] in a household that owned latrine for more than 2 years than owning latrine for less

than 2 years.

The occurrence of childhood diarrhoea in the ‘Kolla’ was about 5 times higher [OR: 4.94, 95%

CI: (1.05-23.26)] than ‘Dega’ but had no significant association with ‘Woyna-Dega’ zone.

From the environmental variables included, distance of latrine from house, households shared
with domestic animals, the proximity of the animal shed to the house and to the water well,
sources of water, access to the water source, presence and location of hand washing facilities did

not show significant association with under-five diarrhoea morbidity (Table 6).

Table 6: The occurrence of childhood diarrhoea by the selected environmental factors in the rural
community of Hulet Ejju Enessie district, September 2006 (n=370)
QOccurrence of diarrhoea Crude OR
Characteristics Yes No (95%CI)
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Functional latrine

Behavioral determinants of diarrhoea

Yes 20(6.3%) 298(93.7%)  0.37(0.15-0.89)"
No 8(15.4%) 44(84.6%)  1.00
Status of latrine
Need reconstruction 8(15.4%) 44(84.6%) 5.73(1 .64—19.96)b
Need maintenance 16(8.5%) 172(91.5%)  2.93(0.96-8.98)
Need no maintenance 4(3.1%) 126(96.9%) 1.00
Yrs of owning latrines by house
>2yrs 10(4.3%) 224(95.7%)  0.29(0.13-0.65)°
<2yrs 18(13.2%) 118(86.8%) 1.00
Water source for domestic purpose
Protected 11(6.8%) 150(93.2%) 0.83(0.38-1.82)
Unprotected 17(8.1%) 192(91.9%) 1.00
Distance for collecting water
<15 minutes 14(7.9%) 163(92.1%) 0.97(0.41-2.33)
16-30 minutes 9(8.1%) 102(91.9%) 1.32(0.46-3.80)
>30 minutes 5(6.1%) 77(93.9%)  1.00
Houses shared with domestic animals
Yes 22(9.0%) 223(91.0%) 1.96(0.77-4.96)
No 6(4.8%) 119(952%)  1.00
Presence of hand washing facilities
Yes 8(8.1%) 91(91.9%)  1.10(0.47-2.59)
No 20(7.4%) 251(92.6%)  1.00
Location of hand washing*
Next to latrine 4(5.3%) T1(94.7%)  0.28(0.07-1.23)
Other place 4(16.7%) 20(83.3%)  1.00
Distance of latrine from house
<6 meters 11(7.7%) 132(92.3%)  1.71(0.65-4.55)
6-10 meters 7(4.6%) 144(95.4%) 0.92(0.19-4.42)
> 10 meters 2(8.3%) 22091.7%)  1.00
Distance of domestic animals from
houses
<10 meters 27(7.8%) 321(92.2%) 1.76(0.23-13.58)
10 meters and above 1(4.5%) 21(95.5%)  1.00
Climatic zone
‘Kolla’ 10(11.1%) 80(88.9%) 4.94(1.05-23.26)
‘Woyna Dega’ 16(8.0%) 183(92.0%) 3.45(0.78-15.78)
‘Dega’ 2(2.5%) 79097.5%)  1.00

#n=99 significant at p<0.05%; p<0.05"; p=0.005¢

Analysis has been undertaken to compare the occurrence of <5 diarrhoea with selected

behavioral factors. An association has been found between the extent of latrine utilization and
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the occurrence of diarrhoea among <5 children and households with satisfactory latrine
utilization had a more likely protective effect [OR: 0.38, 95%CI: (0.17-0.87)] on the risk of the

occurrence of childhood diarrhoea than households with unsatisfactory latrine utilization.

The presence of observable faeces in the backyard of the household and also in the neighborhood
yard had significant association with the occurrence of childhood diarrhoea. The risk of the
occurrence of childhood diarrhoea was 3 times [OR: 2.61, 95%CI: (1.15-5.94)] higher in the
households with observable faeces in their yards than households with no observable faeces in
their yards. The risk of diarrhoea in the houses with observable faeces in the neighborhood yard
was also two and a half times [OR: 2.47, 95%CI: (1.06-5.75)] higher than households with no

observable faeces in the neighborhood yard.

The use of latrines by the children in the household, per capita water consumption, condition and
cleanliness of water dipper, cleanliness of water storage, hand washing practices by mothers
were not associated with the risk of childhood diarrhoea (Table 7). The occurrence of childhood
diarrhoea also had no significant association with feeding practice and immunization status of

children (Table 8).

Table 7: The occurrence of childhood diarrhoea by excreta disposal, water supply and hand
washing practice in the rural community of Hulet Ejju Enessie district, September 2006

(n=370)
Occurrence of diarrhoea Crude OR
Characteristics Yes No (95%CI)
Extent of latrine utilization '
Satisfactory 9(4.5%) 189(95.5%) 0.38(0.17-0.87)
Unsatisfactory 19(11.0%) 153(89.0%) 1.00

Observable faeces in the compound
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Yes 10(143%) 60(85.7%)  2.61(1.15-5.94)"
No 18(6.0%) 282(94.0%) 1.00
Observable faeces in the
neighborhoods yard '
Yes 9(14.1%) 55(85.9%)  2.47(1.06-5.75)"
No 19(6.2%) 287(93.8%) 1.00
Latrine use by <5 children
Yes 1(2.2%) 45(97.8%)  0.24(0.03-1.84)
No 27(8.3%) 297(91.7%) 1.00
Per capita water consumption (liters)
<10 24(9.1%) 240(90.9%) 2.55(0.86-7.54)
>10 4(3.8%) 102(96.2%) 1.00
Condition of water dipper
Any 11(7.2%) 141(92.8%) 0.90(0.41-1.99)
Separate 17(7.9%) 197(92.1%) 1.00
Cleaned water storage
Yes 25(7.2%) 323(92.8%) 0.49(0.14-1.77)
No 3(13.6%) 19(86.4%) 1.00
Cleaned water dipper
Yes 18(7.2%) 232(92.8%) 0.82(0.37-1.84)
No 10(8.6%) 106(91.4%) 1.00
Hand washing practice by mothers
At all critical times 15(10.2%) 132(89.8%) 1.62(0.64-4.13)
After defecation 6(5.2%) 110(94.8%) 0.78(0.25-2.40)
Mixed practices 7(6.5%) 100(93.5%) 1.00
Hand washing practice with
Water only 23(7.4%) 288(92.6%) 0.86(0.31-2.36)
Soap/Ash 5(8.5%) 54(91.5%) 1.00

Significant at P<0.05"

Table 8: The occurrence of childhood diarrhoea by the feeding practice and immunization status
of children in the rural community of Hulet Ejju Enessie district, September 2006

(n=370)
Occurrence of diarrhoea Crude OR

Characteristics Yes No (95 % CI)
Start of supplementary feeding
<6 months 2(7.1%) 26(92.9%) 1.59(0.25-10.08)
At 6 months 3(4.6%) 62(95.4%) 1.88(0.55-6.46)
After 6 months 23(8.3%) 253(91.7%) 1.00
Supplementary feeding practices*
Bottle feeding 2(4.1%) 47(95.9%) 0.43(0.10-1.87)
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Cup feeding 26(9.0%) 267(91.0%) 1.00
Starting time of breast feeding

Within 1 hour 10(6.4%) 147(93.6%) 0.74(0.33-1.64)
After 1 hour 18(8.5%) 195(91.5%) 1.00
Colostrums breast feeding
Yes 6(5.1%) 111(94.9%) 0.57(0.22-1.44)
No 22(8.7%) 231(91.3%) 1.00
Measles vaccinated children
Yes 23(7.7%) 277(92.3%) 1.08(0.40-2.95)
No 5(7.1%) 65(92.9%) 1.00
Vitamin A supplemented Children
Yes 27(8.2%) 303(91.8%) 3.47(0.46-26.29)
No 1(2.5%) 39(97.5%) 1.00

*n=337

B. Multivariate analysis

Extent of latrine utilization
Variables that were significantly associated at the bivariate analysis were further examined in the

logistic regression to see their relative effects on the extent of latrine utilization.

The extent of latrine utilization remained significantly associated with the existence of primary

or secondary school children in the household, perceived reasons of seeing others to construct
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latrine, duration of owning latrine by household and climatic zone after adjusting other predictor

variables in the logistic regression.

The presence of primary or secondary school children in the house more likely increased the
satisfactory latrine utilization than house with no primary or secondary school children [OR:
1.43, 95%CI: (1.05-1.95)]. The extent of latrine utilization was 5 times more satisfactory in the
house that constructed latrine by seeing others than being imposed by other bodies [OR: 5.38,
95%CI: (1.53-18.94)]. Even though perceived reason of self initiation to construct latrine by the
household had no significant association in the bivariate analysis, its association appeared in the
multivariate analysis and the extent was 2 times [OR: 2.20, 95%CI: (1.01-4.76)] more

satisfactory than being imposed by other bodies to construct latrine

The extent of latrine utilization was about 2 times more satisfactory in the households owning
latrines for 2 years and longer than owning less than 2 years [OR: 1.82, 95%CI: (1.33-2.51)].
The extent of latrine utilization was also less likely satisfactory both in ‘Kolla’ [OR: 0.47,
95%CI: (0.29-0.74)] and ‘Woyna-Dega’ [OR: 0.55, 95%CI: (0.38-0.81)] than ‘Dega’ Zone

(Table 9).

Table 9: Summary of logistic regression of predictors of the extent of latrine utilization in the
rural community of Hulet Ejju Enessie district, September 2006
Crude OR Adjusted OR
Characteristics (95% C.I) (95% C.I)
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Existence of primary or secondary
school children

Yes

No

Reasons given for latrine construction
Advise from health workers

Self initiation

Seeing others

Imposition from others

Duration of owning latrine by
household

>2 yrs

<2yrs

Climatic zone

‘Kolla’

‘Woyna Dega’

‘Dega’

1.35(1.01-1.81)*
1.00

1.38(0.74 -2.57)
1.93(0.91-4.01)
4.57(1.34-15.55)**
1.00

1.99(1.49-2.66) ***
1.00

0.31(0.20-0.47)""
0.50(0.35-0.72)""
1.00

1.43(1.05-1.95)*
1.00

1.44(0.76-2.74)
2.20(1.01-4.76)*
5.38(1.53-18.94)**
1.00

1.82(1.33-2.51)%**
1.00

0.47(0.29-0.74)**
0.55(0.38-0.81)**
1.00

Significant at p<0.05*; p<0.005**; p<0.001***

Occurrence of childhood diarrhoea
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The multivariate analysis was done by considering the conceptual framework (Fig.1) and SPSS
Enter method was used hierarchically to assess the relative effect of the explanatory factors on
the outcome variable. To avoid an excessive number of variables and unstable estimates in the

subsequent model, only variables with p-value < 0.3 were kept in the subsequent analysis (41)

The overall effect of the selected socioeconomic variables (Table 5) on childhood diarrhoeal
disease was assessed in the first step. In the second step of the analysis, the environmental
variables (Table 6) were added, and their effect was assessed in the presence of socioeconomic
variables that had p-value < 0.3. Behavioral factors (Table 7&8) were entered in third step. In
this step, the effect of the selected behavioral factors was assessed in the presence of both

socioeconomic and environmental factors that had p-value <0.3.

From all variables entered in all steps of analysis, only duration of owning latrine by the
household remained significant after adjusting socioeconomic, other environmental and
behavioral factors. Households owning latrines for 2 years and longer had a more likely
protective effect of the occurrence of childhood diarrhoea in the second [OR: 0.34, 95%CI:
(0.15-0.78)] and final model [OR: 0.28, 95%CI: (0.12-0.66)] of multivariate analysis than
households owning latrines with in 2 years. Even though functional latrines, status of latrine,
extent of latrine utilization, and observable faeces in the compound and in the neighborhoods
yard showed significant association in the bivariate analysis, their significance disappeared in all
steps of the multivariate analysis. Number of <5 children in the house showed significant
association in the second step [OR: 2.78, 95%CI: (1.15-6.77)] after adjusting environmental

variables but had no association in the final step of the multivariate analysis (Table 10).

Table 10: Summary of hierarchical logistic regression of the relative effect of socio-economic,
environmental and behavioral factors on the occurrence of childhood diarrhoea in the
rural community of Hulet Ejju Enessie district, September 2006.

37



Characteristics

Crude OR Adjusted OR (with 95% C.I)

(with 95% C.I) Model 1 Model 2

Final Model

Model 1(socio-economic variables) i
Family size of the household

<5 members/ >5members*
Households with primary or
secondary school children

Yes /No*

Occupational status of mother
House wife/Other*

Number of < 5 children in a house
> 1 children/One child*

0.51(0.23-1.14)  0.69(0.26-1.88)

1.84(0.76-4.45) 1.38(0.47-4.08)
1.08(0.49-2.38) 1.16(052-2.59)

2.42(1.04-5.62)=+  2.18(0.92-5.21) 2.78(1.15-6.77)**

2.31(0.91-5.86)

. . . . #
Model 2(socio-economic + environmental variable)

Functional latrines

Yes/No

Status of latrine

Need/ No need of reconstruction*
Duration of owning latrine by
household

>2/<2 yrs*

House shared with domestic
animals

Yes/No*

Climatic zone

‘Kolla’/’Dega’*

0.37(0.15-0.89)** 0.47(0.18-1.23)

2.71(1.13-6.52)

0.29(0.13-0.65)** 0.34(0.15-0.78)**
1.96(0.77-4.96) 1.58(0.60-4.18)
4.94(1.05-23.26)** 1.31(0.55-3.12)

0.69(0.23-2.07)

0.28(0.12-0.66)%+

Model 3(socio-economic + environmental + behavioral variables)#

Extent of latrine utilization
Satisfactory/Unsatisfactory*
Observable faeces in the
compound

Yes/No*

Observable faeces in the
neighborhood yard

Yes/No*

Latrine use by <5 children
Yes/No*

Per capita water consumption
<10lits/>10 lit*
Supplementary feeding practices
Bottle/cup feeding*

Vit,A supplemented children
Yes/No*

0.38(0.17-0.87)**

2.61(1.15-5.94)**

2.47(1.06-5.75)**
0.24(0.03-1.84)
2.55(0.86-7.54)
0.43(0.10-1.87)

3.48(0.46-26.29)

0.63(0.22-1.81)

1.40(0.48-4.09)

1.51(0.58-3.96)
0.23(0.03-1.88)
2.72(0.87-8.46)
0.43(0.09-2.05)

3.25(0.40-27.26)

* Only variables with p-value < 0.3 were kept in the* &ubsequent analysis and displayed in the table.
* Reference group P< 0.05+ P<0.005

6. Discussion
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The findings of this study revealed that reported usage of latrine by adults was about 97% which
is nearest to the report in Lesotho (99%) (20). Children began to use latrine at the age of 3 years.
In Kenya even if children began to use the latrine as early as 2 years, most of them start at the
age of 5 which is consistent with this study. The means of disposal of <5 children faeces varied
among respondents with 65.9% throwing faeces in the latrine, 2.3 % burying while 31.8% threw
away from the house either in the bush or in the garden. The use of latrine for safe disposal of
children faeces is better when compared with the reports in Kenya (53%) (19), Lesotho (50%)
(20) and Philippines (39%) (21), however throwing faeces out of the house are higher than the

report in Kenya (12%) (19).

The existence of primary or secondary school children in the house was associated with the
extent of latrine utilization. This might be due to the fact that students are more exposed to
latrine utilization than others because of accessibility of latrine facilities at the school that
enhances good behavior as explained by Woreda Health Office that all 13 schools in the selected
study Kebeles and 2 secondary schools found in the district had functional latrines; or there
might be hygiene/health education related to sanitation given for students at school level in a

curricular or co-curricular activity.

There was no association of literacy of mothers with the extent of latrine utilization even if a less
likely increase of latrine utilization was observed in literate mothers than illiterate mothers. This
might be due to either there were no sanitation and hygiene education program along with the
intervention of latrine facilities or even if there were promotion program, especial attention
might not be given to mothers who spend most of their time in the vicinity of the house and who

are also responsible for the caring of their child.
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Among the perceived reasons for constructing latrines by households, seeing others was
associated with the extent of latrine utilization. This is due to the fact that people can accept,
adopt and utilize latrine facilities easily by following role model individuals and seeing model
latrine facilities than mere advice and enforcement. Duration of owning latrine by household was
associated with the extent of latrine utilization. This might be people can outweigh the benefits

of latrine after using or being exposed for a longer period of time.

The extent of latrine utilization was also significantly different among different climatic zones.
This might be people are encouraged to defecate openly due to the far distance of the farming
area from their home, their latrines are non-functional or have no superstructure in ‘Kolla’ and

‘Woyna Dega’ than ‘Dega’ zone.

Knowing that excreta are dangerous to health and latrine facility is a convenient place for
defecation, particularly for girls and women in a community that defecation during day time is
shame, were the major reasons that facilitated latrine use by the households. Major reasons that
deter latrine use by the households were non-functional latrines, stay out for farming and no
superstructure; which is similar to the study conducted in Ethiopia by Ministry of Health in 1997
except staying out for farming (14). Among the major reasons that deter latrine use, maintenance
problem of the latrine i.e. the presence of non- functional latrines and latrine with no

superstructure is also similar to other study (22).

In this study the two week prevalence rate of <5 diarrhoeal diseases was 6.5%, which is much
below the 2005 Ethiopia DHS report (22%) having similar study units (i.e. households with
latrine facilities) (10),. This might be due to the difference in sample size or the difference in the

background of study areas. Diarrhea morbidity rates were found to be highest (65.5%) in the 6-
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23 months age than other age groups which is consistent with the 2005 EDHS (57.6%) and other

studies (17, 38, 39).

Studies in Nepal have showed that an apparent increased risk of diarrhoea in children of literate
mothers, probably due to improved recognition of the condition in the child (40) which is
consistent with this study. Even if the risk of the occurrence of childhood diarrhoea did not differ
among the occupation of mothers statistically, the occurrence was reduced in the housewives
than other occupation of mothers. This might be housewives spent their time more on caring of

children than mothers who had other occupations.

Even though it was not statistically significant in the multivariate analysis, the occurrence of
childhood diarrhoea was 2.3 times higher when the number of <5 children in the house was two
or more than only one child. Similar findings (2.07 times higher) were observed in Guragie zone

of Meskanena Mareko Woreda except its significant association (42)

The occurrence of childhood diarrhoea was not also statistically significant with observable
faeces in the backyard as well as in the neighborhoods in multivariate analysis; however the risk
of the occurrence of childhood diarrhoea was 1.4 and 1.5 times higher than no observable faeces
in the compound and in the neighborhoods respectively. This might be related with the nature of
children playing on the ground contaminated with faecal matter, or poor household sanitation or
hygiene behaviors also create conducive environment that attract houseflies as observed in this

study which is similar to the risk studied in Accra, Ghana except its significance (27).

The occurrence of childhood diarrhoea was statistically associated with the extent of latrine
utilization in the bivariate analysis [OR: 0.38, 95%CI: (0.17-0.87)] but not in the multivariate

analysis [AOR: 0.63, 95%CI: (0.22-1.81)]. This might be because of being confounded by
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environmental variables like duration of owning latrines by the households, status of latrine and
functionality of latrine, and behavioral variables like observable faeces in the compounds or

neighborhoods.

The occurrence of childhood diarrhoea was statistically associated with the duration of owning
latrines by households for longer periods of time in the bivariate as well as in all steps of
multivariate analysis. This might be having latrines for longer periods of time promote the

practice of using latrines and this in turn bring impacts on the occurrence of childhood diarrhoea

Water source of the household had no association with the occurrence of childhood diarrhoea.
This might be due to the fact that there should be mixed use of water from both protected and

unprotected sources or homogeneity of using.

Hand washing practices by the respondents were not related to the risk of childhood diarrhoea. In
practice due to social-desirability bias this is difficult to investigate a straight question such as
'do you wash your hands after visiting latrine?' is likely to elicit a positive answer, whatever the
actual practice. The question used here about 'when do you wash your hands?' in the event
produced different and combined answers that it has not proved possible to demonstrate a
protective effect from hand washing at certain times. Responses to the question about what do
you use during hand washing indicate that children with diarrhoea in the last two weeks came
from households who spent more on average on soap than the households of children without
diarrhoea in the last two weeks. This might also probably be related with the literacy of mothers

since literate mothers recognize the condition and respond the interview than illiterate mothers.

7. Strengths and limitations of the study

7.1. Strengths of the study
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This study will be a clue to the Ministry of Health for the extension health package to develop
strategies and policies related with sanitation particularly among rural community having the

following strengths:

v The study was community based particularly addressing the rural community

v’ Response rate was high (98.3%)

v' Data collectors were similar in sex with the respondents

7.2. Limitations of the study

v As being cross-sectional study in nature, it might have drawbacks on the actual situation

of the seasonal difference of the occurrence of diarrhoeal diseases.

v Recall bias by the respondents during interview of two weeks occurrence of childhood

diarrhoea

v’ The definition of diarrhoea given by mothers might share difference in perception, even
though this was considered and tried to give the definition to mothers during the design

and during data collection.

v’ The time span of latrine construction was short to result behavioral changes in defecation

v" Lack of documented information on latrine utilization

8. Conclusions and recommendations
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8.1. Conclusions

This study concluded that most of the households with latrines were observed that their latrine
utilization were satisfactory. The presence of primary or secondary school children, duration of
owning latrines by the households, seeing others and self initiation to construct latrines were the

major factors affecting utilization of latrines.

The study has also shown that among the perceived reasons for latrine use by family members
were mainly awareness of the dangerous effect of excreta on health and latrine facilities are

convenient place to defecate

It was also concluded that Latrine utilization had no impact on the occurrence of childhood
diarrhoeal diseases after adjusting other factors, but owning latrines for longer period of times by

the household had impact on the occurrence of childhood diarrhoeal diseases.
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8.2. Recommendations

As shown in this study, acceptance of latrine facilities by the community, sustainability of
latrine use, functionality and status of latrine are the major problems related with diarrhoeal
diseases. To solve these problems, the following recommendations are forwarded based on

the findings of the study.

1. Latrine facilities has to be accepted first by the community to be used sustainably and
hence using a role model approach to promote hygiene and sanitation behavior among the

community is more important than influencing or even advising individuals.

2. Sanitation and hygiene education promotion should be done regularly, repeatedly and
continuously to adopt behavior or practice on latrine utilization among the community
particularly to mothers who can spend most of their time on the caring of their children

and families at home.

3. Promotion activities among the community should be done by focusing on maintenance
and reconstruction of latrine facilities to have sustainable utilization and to bring about

positive impacts on childhood diarrhoea

4. Monitoring activities by the extension health workers and others is very crucial to sustain

the project and to bring about impacts on the health of the community.



References:

1.

10.

11.

12.
13.

14.

15

Grosvenor press international LTD., Developing world health: Water supply and
sanitation in developing countries, 1986; pp.31
Sanitation:  Controlling problems at Source; World Water Day 2001.

http://www.who.int/water_sanitation health .

World Health Organization. PHAST step by step Guide: Participatory approach for the
control of diarrhoeal diseases, 2000; pp. 13-16

World Health Organization. Healthy villages: A guide for communities and communities
health workers, 2002; pp.19-70

Mc Convile J. Field engineering in the developing world: How to Promote the Use of

Latrines in Developing Countries.2003; www.cee.mtu.edu/peacecorps.

Jabu G.C. Assessment and comparison of microbial quality of drinking water in

Chikwawa, MALAWIg.c.c.jabu@strath.ac.uk .

. World Bank water supply and sanitation. Hygiene and sanitation promotion: why promote

sanitation?, 2002.

. United Nations Environment Program, United Nations Children’s Fund & World Health

Organization. Children in the new millennium: Environmental impact on health, 2002; pp.
43-102

World Health Organization. African Regional water supply and sanitation assessment,
2000.

Central Statistics Authority: Ethiopia Demographic and Health Survey 2005, September
2006; pp.25-150

Prevention of diarrhea (unit 8) (http://www.who.int) html document.

Community Health Book. The environment and health, 1986; chapter 8; pp. 177-187.
Abera K. & Ahmed A. An overview of environmental health status in Ethiopia with
particular emphasis to its organization; A literature survey of drinking water and
sanitation: Ethiopian Journal of health development, 2005, 19(2); 89-101.

Federal Ministry of Health, Environmental Health Department. KAP study on water
supply, environmental sanitation and hygienic practice in the selected Woredas of

Ethiopia, 1997

. World Health Organization. Inheriting the world. The Atlas of children’s health and the

environment, 2004; pp.8-16.



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Journal of Health & Population in Developing Countries. Some environmental and
behavioral risk factors affecting childhood diarrhoea in the Accra metropolitan area,
Ghana: socio-economic, environmental and behavioral risk determinants, 2005 / URL:

http://www.jhpdc.unc.edu..

World Health Organization. Indicators to improve children’s Environmental Health;
Diarrhoeal diseases, 2003; pp.24-26

Baltazar J.C.,Tiglao T.V.& Tempongko S.B. Hygiene behaviour and hospitalized severe
childhood diarrhoea ; a case control study ;Bulletin of WHO 1997 , 71(3&#4);323-327

Moi University, Faculty of Health Sciences: Field Attachment. A report on Kapuonja
Community and Chulaimbo provincial rural health training center in Maseno division,
Kisumu district: HTML Document.

Daniels D.L, Counsens S.N, Makoae L.N. & Feachem R.G. A case control study of
improved sanitation on diarrhoea morbidity in Lesotho; Bulletin of WHO 1990,68(4);455-
463

VanDeslice J., Popkins B. & Briscoe J. Drinking water quality, sanitation and breast
feeding: their interactive effects on infant health; Bulletin of WHO 1994, 72(4);587-601
Shordt K. & of IRC and Cairncross S. A sneak preview of the research findings: IRC
international water and sanitation centre, http://www.Irc.In.

Huttly S.R.A., Morris S.S. & Pisani V. Prevention of diarrhoea in young children in
developing countries ; Bulletin of WHO 1997,&5(2); 163-174

World water day. Water, sanitation and hygiene at a glance, 2001
(http:/www.cmbhealth.org).

Sandy Cairncross. Measuring the health impact of water and sanitation: WELL- Resource
center network for water, sanitation and environmental health.htm.

Gorter A.C, Sandiford P., Davey Smith G. & Pauw JP. Water supply, sanitation and
diarrhoeal disease in Nicaragua: Results from a case-control study; International journal of
epidemiology.htm-20(2)527, 1991.

Kwasi Owusu Boadi and Markku Kuitunen. Childhood diarrhoeal morbidity in the Accra
Metropolitan Area, Ghana: socio-economic, environmental and behavioral risk
determinants; Journal of Health & Population in Developing Countries / URL:

http://www.jhpdc.unc.edu/,March 2005.



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Debru Guba. Diarrhoeal Diseases in 520 Cases admitted to Jijiga Hospital, East Ethiopia ;
Ethiopian Medical Journal ,1987,25(4);199-202

Pelly M. Diarrhoeal disease in shelter populations: Practical aspects of management;
Ethiopian Medical Journal, 1985,23(4);193-196

Feachem R.G.& Kolinsky M.A. intervention for the control of diarrhoeal diseases among
Young children : promotion of breast feeding; Bulletin of WHO 1984, 62(2);271-291

Ahmed H.S & Molla A.M. Rice-based oral rehydration. Journal of diarrhoeal disease
Research, 1987, 5 (1);.1-6

Mengistu A., Charles L. & Teka G.E. Water handling procedures and their association
with childhood diarrhoea in Gara Muleta district of East Hararghe Region, Ethiopia ;
Journal of health development, 1992, 6(2);1

Lemma K.& Sileshi L. Persistent diarrhoea : Socio-demographic and clinical profile of
204 children seen at a referral hospital in Addis Ababa; Ethiopian Medical Journal ,
1997;35(3); 161-166

Kosek M., Bern C. & Guerrant L.R. The global burden of diarrhoeal disease as estimated
from studies published between 1992 and 2000 ; Bulletin of WHO 2003,81(3); 197

Tigest K., Mekuria A.& Channyalew B. Knowledge and Practice of mothers/ care takers
towards diarrhoea and its treatment in rural communities in Ethiopia ; Ethiopia Medical
Journal,1991,29(4);213-223

Kirkwood B.R. Diarrhoea ; A world bank publication : Disease and mortality in Sub-
Saharan Africa, 1991;pp.134-155

Mergissa K., Fekadu A. Ethnographic study of diarrhoeal diseases among under five
children in Mana District , Jimma Zone , South West Ethiopia; Ethiopian Journal of
Health Development,2000;14 (1):1

Snyder J.D. & Merson M.H. The magnitude of the global problem of acute diarrhoeal
diseases: a review of active surveillance data; Bulletin of WHO 1982,60(4);605-613

Bern C., Mertines J., deZonysa 1. & Glass R.I. The magnitude of the global problem of
diarrhoeal diseases; a ten year up date; Bulletin of Who 1992,70(6);705-714

Results from Nepal on diarrhoea and sanitation.htm:
http://www.npc.gov.np/unicef/nmis/3rd cycle/executive summary.htm.

Victoria CG, Huttly SR, Fuchs SC & Olinto MTA. The role of conceptual frameworks in
epidemiological analysis: A hierarchical approach. Int.J.Epid.1997;26(1):224-227




42. Teklu Mulugeta. Socio-economic, environmental and behavioral factors associated with
the occurrence of diarrhoeal disease among under five children in Meskanena Mareko

Woreda, Southern Ethiopia. Master’ thesis, Addis Ababa University, 2003

Annex I: English questionnaire
Household Identification Code
Name of Kebele

Annex A: Verbal Consent Letter

Dear interviewee, I extend my greeting to you. I / we are here to collect health related data
for the purpose of research from Addis Ababa University of Medical Faculty. The aim of this
study is to assess the impact of latrine utilization on diarrhoeal disease in the rural
community of Hulet Ejju Enessie district, East Gojjam Zone. We are requesting your
permission to participate in an interview on issues related to the impact of latrine utilization

on diarrhoeal disease.

This information will help the policy makers and other responsible bodies as background to
improve the health status of the rural community related with proper utilization of latrines.
We assure you that whatever information you provide will only be used for the purpose of

this research and will not be made available to anyone outside of the research team.

Your willingness and support to respond the interview is very much appreciated. We also
assure that the interview process will not bring any harm to you and your family. It is also
your right to withdraw any time from the process when your feeling is uncomfortable with
it.

Please make (X) mark to indicate the respondents” decision regarding participation in the

study. The purpose of the study and confidentiality procedures has been explained to me

and I on my own consent: a) Agree b) Disagree
Interviewer name Signature
Date of interview Time started Time completed

Result of interview: 1. Completed 2. Respondent not available

3. Refused 4. Incomplete

Checked by supervisor: Name Signature Date




Additional instructions to the Interviewers:

1. The interview will continue only after the respondent will agree on the consent

Fill the questionnaire only with pen

2
3. Circle the answer from the options of possible responses
4

Strictly follow the skipping pattern

Thank you!!
QUESTINNAIRE FOR THE ASSESSMENT OF THE IMPACT OF LATRINE
UTILIZATION ON DIARRHOEAL DISEASE

No Questions Possible responses Skipping Response
Code
Socio Demographic Factors
001. | How many family members do you
have?
002 | What is your religion? 1. Orthodox 99. Others/specify__
2. Muslim
003 | What is your ethnicity 1. Amhara  3.Tigrie
2.0romo  99. Others/specify__
004 | What is your education level 1. Mliterate
(mother)? 2. Able read and write
3. If grade specify
005 | What is your children level of 1. Illiterate
education? (write the numbers of 2. Able read and write____
children in the space provided) 3. primary(grade1-8)___
4.Secondary & above____
006 | Who is the head of the family? 1. Husband 2. Wife If wife skip to
99.0ther/specify__ Q009
007 | What is your husband education 1. Mliterate
level? 2. Able read and write
3. If grade specify
008 | If you have husband, What is your 1. Farmer 2. Daily laborer
husband’s job? 3. Merchant 99.Other/specify __
009 | What is your job (mother)? 1. Housewife 99
Other/specify
2. Daily laborer
3. Farmer
4. “Tella”/alcohol seller
010 | Marital status of the mother? 1. Married 4. Widowed
2.Unmarried 5. Separated
3. Divorced
Economic Indicator
101 | Do you have domestic animals? 1. Yes 2. No If no, skip to
Q103
102 | Which one of the following do you 1. Cattle___ 4. Donkey___
have? And how much? 2.Goat___ 5.Hen _
3. Sheep___ 99. Other /specify__
103 | Which one of the following do you 1. Food crops

have? And how much (in sack) per

(teff, barly,wheat)___




year? 2. Corn
(maize,sorgum) -
3. Cereal
(Beans, peas,‘Guaya’)__ __
99.0thers/specify
104 | What is the size of land holding of the
family? Specify in Hectar/ ‘Timad’
105 | Do you have other sources of income? | Specify in Birt/ year

Excreta disposal system

201 | What type of latrine do you have? 1. pit latrine 2. VIP latrine
99. others/specify_____
202 | How many years since latrine is Specify in month/ year___ /
constructed
203 | What are your reasons to construct 1. Advice from health workers
latrines? 2. Self initiation
3. Seeing others
4. Imposition from others
99.0thers/specify___
204 | Is the latrine functional? 1. Yes 2. No
205 | What is the status of latrine? 1. Maintained 2.Need If maintained,
maintenance Skip to Q207
206 | Which parts of the latrine need 1. Superstructure 2. Slab
maintenance? 3. Roof 4. Latrine pit
99.
others/specify
207 | Do you have water well in the 1. Yes 2. No If no, skip to
compound? Q210
208 | Where is the location of latrine from 1. Downward
well (if only well is available)? 2. on the same level
(observation) 3. Uphill
209 | How far is the distance between 1.<15 2.15-30
latrine and well?(in meters) 3.>30
(observation)
210 | What is the condition of latrine 1. No superstructure
superstructure (observation)? 2. Only with wood
3. Wood plastered with mud
99. Others/ specify
211 | Is the slab sealed with mud or 1. yes 2.No
cemented (observation)?
212 | Does the squatting have cover 1. yes 2.No
(observation)?
213 | Are there visible signs of flies in or 1. yes 2.No
around the latrine?
214 | How close are hand-washing facilities | 1. next to the latrine
to the latrine (Observation)? 2. Within walking distance
3. inside the house
4.No facilities
215 | How far is the distance between the

latrine and the house?

Specify in meters

Utilization of latrines by family members above 5 years old




301

Who uses the latrine?

1.Males only 2.Females only
3. All family members

If all, skip to
Q 303

302 | If users are males or females only, 1.Both sexes do not share
why? 2.Males can go for open defecation
3.Males stay out for work
4. No reason
99.0thers/specify
303 | How frequently is the latrine used? 1.Rarely 2.Mostly 3.Always If rarely, skip
to Q305
304 | If latrine is used always, why? 1.Excreta are dangerous to health
2.Convenient/privacy
3.No other place to defecate
99. Others /specify_____
305 | If latrine is used rarely, why? 1. No superstructure
2. Bad smell
3. Open field is convenient
4. Stay out for work
99. Other/specify_____
306 | Does the track to the latrine indicate 1. yes 2.No
its being used or uncovered with grass
(observation)?
307 | Is there fresh faeces seen through the | 1. yes 2.No
latrine squat hole (observation)?
308 | Are there observable faeces in the 1. yes 2.No
compound?
Utilization of latrines by under 5 children
401 | Do you have under 5 children in the 1. Yes 2. No If no, skip to
house? the next house
402 | If the answer in Q 201 is yes, how Age group M F
many? 1 .0-5 months _
2. 6-11 months
3. 12-23 months __
4. 24-35 months o
5..36-47 months o
6. 48-59 months _
403 | Do <5 children use latrine? 1. Yes 2. No If yes skip to
Q405
404 | At what age do children start using years
latrine?
405 | What are the reasons for not using the | 1.Floor not safe to stand on
latrine by <5 children? 2. Large squat hole
3. Latrine not clean
4. Unreasonable bad smell
99. Others/specify
406 | Where do you dispose faeces of 1. Left in the house
children who do not start using 2. Disposal in the compound
latrines? 3. Disposal out side the compound
4. Pit latrine disposal
99. Others/specify
Health Indicators of <5 children
501 | Do your children affected with 1. Yes 2. No If no, skip to
diarrhoea in the past two-weeks? Q503




502

Which age group affected?

Age group M F
1. 0-5 months

2. 6-11 months

3. 12-23 months

4. 24-35 months

5..36-47 months

6. 48-59 months

503

Do your <5 children vaccinated with
measles?

1. Yes 2. No

If no, skip to
Q505

504

Which age group vaccinated with
measles?

Age group M F
1 6-11 months

2. 12-23 months

3. 24-35 months

4..36-47 months

5. 48-59 months

505

Do your <5 children supplemented
with Vitamin A?

1. Yes 2. No

If no, skip to
Q601

506

How many children supplemented
with Vitamin A?

Age group M F
6-11 months

. 12-23 months

. 24-35 months

..36-47 months

. 48-59 months

DN B~ W =

Feeding practice of infants and children

601 | When did children start 1. Before 6 months
supplementary feeding? 2. At 6 month
3. After 6 months
602 | How did you provide supplementary 1. Bottle feeding
feeding to your children? 2. Cup feeding
603 | When infants did start breast feeding 1. within 1 hour
after delivery? 2. After 1 hour
604 | Did you feed infants with colostrums | 1. yes
of breast milk? 2. No
605 | Which age groups were fed with Age group M F
colostrums of breast milk? 1. 0-5 months -
2. 6-11 months
3. 12-23 months o
4. 24-35 months o
5..36-47 months _
6. 48-59 months _
Water supply
701 | What is the main source of water for 1. Protected well /spring
the household? 2. Unprotected well/spring
3. River water
4. Rain water
5. Protected and unprotected
702 | How much minutes are needed to 1.<15 2.15-30
collect water (to go back and forth)? 3. 30 and more
703 | What is the volume of the container 1. <5 liters 4. 16-20 liters

used to fetch water?

2.5-10 liters 5. >20 liters




3. 11-15 liters

704 | How frequent do you fetch water each | 1. Once 3. Three times
day for the family? 2. Twice 4. >3 times
705 | How much water is consumed per day | In pots or 20 liters jerrican__
on average for the family?
Water storage at home
801 | What container is used for water 1. Pot /bucket 3. Jerrican If no
storage at home (observation)? 2. Guard 99.others/specify pot/bucket
skip to Q804
802 | If the water storage container is pot, 1. Any 2. Separate If any skip to
what about scooper or dipper? Q804
803 | If scooper used is separate, is it clean? | 1. Yes 2. No
804 | Is the container used for water storage | 1 Yes. 2. No
of water at home clean (observation)?
805 | Does the container used for storage of | 1 Yes. 2. No
water have cover?(observation)
806 | If the source of water is unprotected, 1.Used with no treatment
how do they treat at home? 2.Settling for sometime
3.Used after boiling
99. Other/specify_____
Hand washing practices
901 | When do you wash your hand? 1.After defecation
2. After cleaning child’s bottom
3.Before handling food
4 Before feeding children
(including breast feeding)
99. other/specify____
902 | What do you usually use during hand | 1.Only water ~ 2.With soap
washing especially after defecation, 99. Others/specify_____
after cleaning child’s bottom, before
feeding children and before handling
food?
903 | What is the condition of the mother’s | 1. Short trimmed
fingernails? (observation) 2.Clean but not short trimmed
3.Not clean and not short trimmed
904 | What do you usually use to wash the 1.0Only water  2.With soap

hands of children after they start
feeding themselves?

3. do not wash

Community Sanitation

1001 | Are you keeping domestic animals 1. Yes 2. No If yes, skip to
with you in the same Q1003
house?(observation)

1002 | If the answer of Q801 is no, how far 1. <10 2. 10 and above
from the house (in
meters)?(observation)

1003 | If there is water well, how far is the 1.<100 2. 100 and above Skip if no
distance between shelters of domestic water well
animal from water well (in meters)?

(observation)
1004 | Where do you dispose 1. Open field 3. Burning




house hold/solid wastes? 2. Dumping 4.composting
99. Other /specify__

1005 | Are there observable faeces in the 1. Yes 2. No

neighborhood yard (observation)?

Thank you!

Annex II: Amharic questionnaire
Mk mpd h
PN e "™ung pm

NmakE Nt ambehy™ PRYEE NHRMT N AR PMmmmny R2R ATMTEY: PHHIE
mm¥s

P mmERT hMELT NEt PtatdPT LhRNYT mmPd? ha

my Rarn®: ah ananlk:: al\d Pmmi-t B4 TS NUWhYEm Palh
ann BuaGht ahdms dhot Padldtal mb AYMUGE hEQ R AN R hme:PHM CTRT RS
9% akat af Ay miR PImd YPE Padm mwaRE Lt Nthhd Qmmchoe  mRYT
nmmene 0-HeWT 0F a8 Smmm?y 88 AYTHt PrHIE yme: Qo Wyt md
M5t L ALkt mmRk QWhLE AR fEat::

U TEr ambhd PUAHAlT mb amEEn 0MLLTm CTet hEEE AT RTATA:: ThEk
PYUGATEPT PAGAPY med LRRTEYE ASTH UF yme: haGaP eYRETImy WEmty muh
NWAaTE  armieay: o RS PT an™SRRH B1& ke hetd s
atheA eyt N8 &4 TEt NaGhPs antad? ak yvyym 3Rt RRT a&"Phnta
WETT AmAAE c: QmRREY CLH PWRAMWP yI6 hd PURAT it 1Whimyt avt
¢tmit ym.::

PrGe WG G hetGAD™ N TRRmYT AMAEEIE tmid -

0. Aamyerat ] 0. antam iy L1
tmythm, amh LL™
mmeh prEant PrAmint wyt tmyednt w9t
wmt: - 1. Ak z. tm¥hm f-+1H
3. thm 4. Mhan +HMALA
tadlimmr TRARHG ayv L™ )

mmet aRLAPF 1tm™i dhted PN mmd Pz
1. mERE AR P Nm AmPRPT mmeey AMhYE hta™oe QR RIS
z. mmER PIam, QadhGlE AF REG
3. M™Mamm mh wadt HMm mare PPUEm mawy "hid
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4. wRAE fPANFmy CTERPT Nthho WAERPY WL
5. mmEdk Pmanktm fmald 0t afm LAt mar hig Smt agm g g
kAt tmé fEr a5EF mR AT s &u0::

amaIGaLk!
+d | PRRPF AMAT mdF ne P
hi
PANAEE PP -mHA TARPR
001 ttadl annt vt
002 URWF R Yoy pym,2 1. aGt&hn Zz.mepn e
go./8mbd.
003 MLaNP ™ Ehm.? 1. AMe. ER ST
2. BRI gg. nA/fmbh
004 PHMIGY RLipe 1.0 29704 mYk
gg.meNE AYNUGT/AhGR Rmthh
005 POET PYYMUGYT BAE? (MHFFm Dtamm. NF AR | [ eptmg _
fmth) 2.9 mYE -
3.pmimi? BLE(1-8)
4.2% BLEG hHE MR
006 PR g/t R84 WY e 1. ant 2. ant aht hifr mE ok
g9, NA/Rmbh oog Rié
007 mant? PGt RLE? 1.0 29704 mYE
gg.mAENY FYMUGT/hER Rmebd
008 Mantye P P Rhm.? 1."1MGY 2.0y P 3.8
99. na/Bmen
009 PLPY T EYm? 1.t amit 2. phy P
3.MIGY 99. na/fmwh__
4. Mg A mmeT Qo
010 LMF Wi 1. ¥ 4. 00 P40t
2. Mk 5. tNR&+tm, PETL
3. Mk
AhEmeR iyt
101 | 't whhat aoFie 1. 0P z. mm il mE THE 103

Ll

102 PHRE P whach T Atk (IeTL Re) 1. hllt 2 BRD 3.0
4. BUY__ 5. BL__
gg. a/Rmn

103 N9t mar 9% U0 PNy TeTd YLt 1. aun

R L B o (i e Y ) (&ML ___

2. Nz -
3. ThHTh
Mz th/AEEDS)
gg. L/Rmen

104 fmdt REG; mm? Yy fUQ hm.? ToyE

105 na R, T b P R hme A6/ N9mt

rmasE 0t UHut

201 Pmaly 4t 987t Py EYm.e 1. #aymg z. T fn
gg. A an Bmda

202 malE Lt htad I BIQ LW (Frme? qmt b mit

203 malE Lt amadt Pt TRt i EYm? 1.hmb TAmeRPF umpwt
z.Mé&n At
300 et
40000 Tim72 R
5.PFERE W& antamt
gg.n/Bmet

204 maRE Lk ATt mamt RFanve (akl) 1. iR 2. hRFAI
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205 PmaRy N4 Wk YT Rmpan? 1.MY P e Tm, ™10 e Tm,
2. 715 PMRhenTm, nify m& Tk 207
Re.
206 T8 P eniTm, PmalE N+ hGa PR m hme 1. hm 2. magr 3. mMGRm,
4. TEAR g9, na/Bmen
207 tmY FEAE anPte 1. aP 2. mym nnn mE T 210
Re.
208 PmasE Nk ah™Mme hmy FEAE Y Bmyage | 1. QHREE 0k ag
(AR z. Ntmaq® hEd ag
3. Nhk}; Mk 98
209 Pmasd N+ hmYm FERE fam Ght N1MLG 1. <15 2. 15-30
Yy BN Ym(hkd) 3. h3o M8
210 PmaRE N+ haa Phadm hIEIme (akit) 1. famym
z. himAt R
3. Mvmty N
gg. nA/Rm@ha
211 P?llma-'éﬁ Ik man Nam™ht/ 0% ptant me 1.0 2. nkpaym
(D)
212 PBBRE I+ mdpumm, pRRE h8Y Anme(alil) 1. nnm, 2. mmym
213 NmakE 1t matTs; He® PR HYNF Ay 1.0% 2. Ay
214 | a® mimi? dathm hmalE L+ fam ae™mr | 1. hmalE 04 Q6 THRRH
vy Rmupane (aRi) z. mE mARE Lt N™Mmalm,
my e
3. Mt mae 4. My
215 malE L+ hmFa? Nt fam Gt YU SR jme? LUEN
h5 9mt 4w, AR alrr PmaRE 03 amiehym
301 WAt alat madd Nt Pmem ah™5Fme 1. m&F NF z. 6t AF | a9 P mme
3. byt eAadl anat ol m2 T 303
e
302 maRE AT P mem mhET mE g FF NF 1. tT0 W& PmaRE hEny
e ®ahet P Rm,? nmeIL
2. AT Mm% malit anment
30T A2 lomit anmals
g8y et ey
go./Bmed_
303 masd AT et THm Amemeliaee 1.006 G0k 2. NaNvEm, mer 60k ANk hify
ER WA me T8¢ 305 Big
304 malE LAY kA LR P mtbhme alfy YUhSk 1. W amy a®1% nmire
oy ym,? 2. hna panm,
3. 0 AmAlRt POy R oaann
4. =T APT amtbae QW
gg. ywyyun yupyet ppym
go./8med_
305 mARE LFT G0E A0k PTmeor alfy Phek 1. hna antam,
vy ym,? 2. WMTE fiF faam,
3. ME mak&t anmtakat
4. 1A% "L& an"wea
gg. yvyyn yupn et ppyn
gg. /Rmtd
306 me masd Nt P malm 1R N4 Py 1. uP 2. hREpye
me? (k)
307 masd NFYT anmme"rm amA1TT MRS 1. uP 2. nRjuym
mar thed/fant wd B2 (18
308 n'm, mar alé &+%az (ald) 1. aP 2. &Ry
h5 9mt NFF o U95t PmaRE 0t ambaym
401 hs 9mt T a5t ane 1. z. mym Eﬁg meWpram, 0t
402 A5t M NaRY, had Bmkd PaZ™, han m A
1.0-5 md&t o
2.6-11 m&t o
3. 12-23 m&t
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4.24-35 mit

5.36-47 m&t
6.48-59 mit o
403 h5 9mt T % Y95t masd nt Ememat? 1. aP z. aRmibmyt | PR e hify me
TeR4p5 RNg
404 NAT mallE Nt mmeyr pw Iy 1etEm
PART, hAn Yme 19md

405 NET makE 0t Pemebment YRyt yieRm.?

1. mar amgye nmemy
2. hREAmM, a& anly

3. Ay annnm,

4. WTE Tk aanm
go./8mbd

406 masd Nt mmey Emd EFY wld @it
am BT 2

1. maRE 0t mar mma

2. Mt DERE NumdkOn

3. hmPad Lk mE prye ok
gg. nA/2m@n

hs 9wt LEF PIRSY PmE Ut

501 me&t Ut a7kt mar 04T ttme hs 1. nP 2. My | haar m2 PRt 5p3
gmt T uast unee Re.
502 Nteme tme Y95t 4T AR, han Bmdd PaZ"™, han m
1.0-5 mi&t _
2.6-11 mi&t .
3. 12-23 m&t -
4. 24-35 m&A -
5.36-47 m&t o
6. 48-59 m&t _
503 PHAN (Pathn) b0 Pmad U5t e me? 1. aP z. My | hnar mB TR 505
Re.
504 PHAN (Pathnn) 0T Pmad U495t At Pas™, haa m A
NasZ™, hnd Bmea 1.6-11 mi&t o
2.12-23 mé&t o
3.24-35 m&t -
4. 36-47 m&t o
5.48-59 mét _
505 PARAMY f Rl NONet 4-5 mAt maT 1. P 2. My | haar m2 PR gol
fmal uest yne m@? R’e.
506 PRy A nhhdln NNngt 4-5 m&t mam A" hoa m
fmal Uast NHY: Ak, hod fmea 1.6-11 Wkt o
2.12-23 Mgt o
3. 24-35 Mt o
4. 36-47 &t o
5. 48-59 Mgt o
MY A8F tAamlT Wt
601 a5t tmma ™ (YT mYE) PULEmLY 1. h 5 m&t D&t
mwE ym,? z. N 5 §m wmg
3. h 5 m&t M
602 st | Y Puent ag Yy Em.? 1. mm
2. Mnw/Moen®
gg. nA/Rmeha
603 a5t htmad 0 Past met mernt P EymeY | 1 anh 1 a9t
mE jm,? 2. h 1 0%t nya
604 W POmanm? Fabt ot oht@vIG) auastr | 1. o 2.

nTtm o mie
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605 WG arAtm wifh ARtEE 195t ameiry ALk, hon m n
AU Fm NaZ™, had Bmbd 1.0-5 wd&t
2.6-11 mé&t _
3.12-23 m&t o
4.24-35 mgt o
5.36-47 m&t o
6. 48-59 mé&t _
mY akGnt mil
701 Nevgm ant ama-t PWma my wet H% 1. htmie Yoy / ppge
OVFI? 2. hntmie g /ORRR
3. hmH
4.  htmiey? qptmihy
702 a1 ® LK BGR mh mY amyromt 97y 9n 1. <15
B Rmp &Rz 2. 15-30
3. 30 4§ hHP mak
703 Nt L0 BGo wh P9 hBm, PmY umm? 1.<5 2.5-10 3.11-15
Na™he ante ™7 $un yme 4.16-20 5.>20
704 N vt LH ALY a1t PMm) mY BBz | AR L 2. lft 1K
3.9t 1R 4.h%ht TH Mg
705 kA Py fmY BEF NA™MRE YT BUQ Yme wrd/zo0 AL Biht

N+ mat fmY Amint

801 MLt maT PmY WmehmE ak Y REyme(hkil) 1. W1Pe/INA, 2. Wrhd/MNE, hall
3. Bin gg. n/8Ma_ | mE Tehgp4 Mg
802 Pmy Wméchm tm, @M Wit mY P maknt 1. MyEmym ph
i Y Em, 2 (ARl 2. AP ik
803 mYy Pmaknt ak "rauy ptmie w2 (akh) 1. nP 2. nREaym
804 Py MmahT 0w fk aly ptmite tmeaRl) | 1LaP 2. hREAYE
805 P Mmech™ tm, fik W& Anmez(hlt) 1.0 z. tamyn
806 mym, B+79m hausm hptmit wlfy At mae | 1. 2aymhym unyug

mymy wr&T NWhy/nWmet Rmeoeniaz

2. wYm, dnhant N1UREE
3. ARt N™eHEPH
g9. 1A/ fmed

Pl AUy amunt

901 &Py mE mEF Limin? 1.maR% Nt htmboe 090
208 WAk nha
3.9 aWHAEY ndt
4095 hmm/ameent Ndt
gg. 1A ha R4
902 maRE Nt htmbme PEAZAEFY hal Az 1. my NF
P AMAAERP N4AE BT hmmAP ndt 2. Nameg
aEPET Ny Rimiae 3. Namg
gg [Inn an Rna
903 gt Al TRL Mk VY Rmpndz(akt) 1. Bdim
2. el Y fatddm
3. AUy mamy fatdim
904 OFP &4 mmll hEmdnt TH EE ET wE | 1. ImY UF 2. Namg/Name
hmm it NéANYYy S riat? 3. aRimaym
RahAN, 1au% amunt
1001 | Bt @t Nam myid Lt maTr Ryent? 1.7 PRIITAA mae aP hify me
TR 1003 BAn
1002 | ¥ T8d 1001 mAn aRTLYT hify hmiid ot 1.<10 z.10 § hH® nag
fam, Geet N6 Y1 Rud hme (%)
1003 | RPimat mya® hmY FERE fam Gt MWL 1.<100 2.100 § hH® mae | fmY FEAE hoan
Yy Bn tme (A% RiHG
1004 | Pt mae RAdy ah&t amtENF U 1. By U mmp
2. MG
3. "dmn
gg. A an Rna
1005 | MALE "0 mae PORR orld/aa fed anvye 1. nP 2. mym
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