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Abstract

Background: Acute bloody diarrhea (dysentery) is defined as an acute bout of diarrhea
lasting less than 14 days in which subjects are passing grossly bloody stools. In Africa, an
estimate of 115 people dies of diarrheal diseases every hour due to poor sanitation and
hygiene. Acute bloody diarrhea is one among the 20 prioritized public health importance
diseases. However, studies related to its determinants were not well known in the study area.
Objective: To assess the determinants of acute bloody diarrhea among adults who visit
outpatient departments in government health facilities Bahir Dar Zuria, North West Ethiopia,
Methods: A facility-based Case-control study was employed between March 24 —May/19
/2019 among 326(81case, 245 control) adults’ age >18years who visited the outpatient
departments in the public health facilities using systematic random sampling. Data were
collected by trained nurses using interviewer-administered structured questionnaires, entered
using Epidata-3.1 and exported to the SPSS version-20 for analysis. Various descriptive and
analytical statistics were computed. Variables with p value < 0.2 in bi-variable logistic
regression analysis were taken into multivariable logistic regression analysis. Finally,
Significances of variables was considered at p-value of <0.05

Result: A total of 321(81cases, 240 controls) were participated with a response rate of 98.5
%( 100%casesand 98%controls). water consumption per capital > 20 Litters
[AOR=0.32(0.17-0.63)], water lost from main source >one day [AOD=3.43(1.65-7.14], draw
water by dipping [AOR=2.95(1.23-7.07)], use of shared latrine [AOR=8.48(3.49-20.57)],
infrequent hand washing before food preparation[2.27(1.08-4.75), no detergent use during
hand washing [AOR= 4.37;(2.01-9.48)] were among the determinants of acute bloody
diarrhea.

Conclusion and recommendation: Based on this study, water availability and consumption,
not having independent latrine, knowledge about bloody diarrhea and personal behavior (no
habit of hand washing before food preparation and no use of detergents) were statistically
significant factors to bloody diarrhea among adults of the study area. It is vital to access
water sources, improving latrine ownership and regular awareness creation about the cause,
transmission, prevention and management of acute bloody.

Key words: Bloody diarrhea, Adults, Determinant factors, Bahir Dar Zuria district, Ethiopia
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1.1

1.

Introduction

Back ground

Diarrhea is the passage of three and more loose (unformed) stool per day for previously well
person (1-3). There are different types of diarrhea based on the stool content and duration of
time (includes acute watery diarrhea, acute bloody diarrhea known as dysentery and

persistent diarrhea (1, 3).

Acute bloody diarrhea (dysentery) is defined as an acute bout of diarrhea lasting less than

equal to 14 days in which subjects are passing grossly blood in loose or watery stools (2-4).

Diarrhea is occurred by fecal- oral contamination of different pathogens (bacteria, virus,
parasites) ,food intolerance of some food material and by some medications(laxatives) (1).
Dysentery is one of the oldest known diarrheal infectious disorders, characterized by
inflammation of the gastrointestinal tract, mainly the colon. It is usually a sign of invasive
enteric infection that brings a considerable risk of serious morbidity and mortality in low

economic countries(4).

Different types of acute bloody diarrhea (dysentery) epidemics were frequently occurred
worldwide with different etiological agents (3, 5) . Among them, Bacillary dysentery, which
is also known as shigellosis caused by four species of strain Shigella, Salmonella and
Campylobacter are main causes of acute bloody diarrhea epidemics abroad(2, 6). Different
Viruses like (rotaviruses, caliciviruses, astroviruses, noroviruses, and adenoviruses) causes
bloody diarrheal specially for travelers and called traveler’s dysentery(7). In developed
countries, Shiga toxin-producing Escherichia coli (STEC) are well-known causes of bloody
diarrhea, whereas as in developing tropical and semitropical regions, Shigella type one and
Entamoeba histolytica are an important causes of dysentery especially in older children and
adults living in rural areas (2). Shigella is major human-specific bacterial agent that results
mucopurulent bloody diarrhea and common cause of severe cases that couse extra intestinal
complication. coli O157:H7 was found 20 times more frequently in visibly bloody stool

specimens than in no bloody specimens(8).

The evaluation of bloody diarrhea in adults is not as straightforward as in children because
adults have a higher incidence of noninfectious causes of bleeding like hemorrhoid, cancer
are common and must be rapidly identified to manage urgent(9). In Africa, an estimate of 115

people dies of diarrheal diseases every hour, due to poor sanitation and hygiene (9).



The transmission of many pathogens microorganisms of acute bloody diarrhea is via indirect

feeding/contact with fecal contamination of food or water (swimming in contaminated water)
or direct person-to-person contact(10, 11). Houseflies also serve as vectors for transmission
of shigellosis, particularly in settings where disposal of human feces is inadequate and
inanimate objects(10, 11). Different studies indicate direct person-to person transmission
were facilitated by few requirement of infective dose (as few as 10-100 viable organisms
and mild illness (3, 10).

Clinical manifestations of bacillary dysentery is chills, fever, abdominal pain, and diarrhea
with blood (11). Different study sited proper sanitization and hygiene interventions are
critical to prevent bloody diarrhea. This includes appropriate hand washing (using soap or
ash) after using the toilet, before preparing or handling food and properly sanitizing food
contact. Hand washing with soup decrease incidence of diarrhea by 40%. Improved water
supply quantity and quality, including treatment and safe storage of household, avoiding of
community open defecation are important to prevent acute diarrhea including dysentery(3,
12).

In Ethiopia 20(13 immediately and 7weekly reportable) diseases are identified as priority for
national and international interest and entered to integrated disease surveillance and response
(IDSR) in the ministry of health. The disease/events are prioritized based on their high
epidemic potential, public health importance, available effective control and prevention
measures, target for eradication/elimination and international health required(13). Acute
bloody diarrhea is reported weekly as part of priority diseases under IDSR nationally and
regionally for its significant public health importance and availability of effective control and
prevention measures(13).

Person considered as use improved water if he/ she use water from protected spring,
protected dug well, bottled water and piped water sources, which is protected from outside
contamination, in particular from contamination with fecal matter. Whereas, river; pond
unprotected dug well and unprotected spring considered as non-improved sours (3, 5, 14, 15).
Water consumption per capita is calculated by considering frequency of water collection in a
day, capacity of container and family size i.e. Per capita water Consumption = Frequency of

collection X Capacity of container /Family size(3).



1.2

Statement of the problem

Acute bloody diarrhea is a medical crisis that deserves serious medical investigation. Acute
bloody diarrhea may cause immediate life threatening conditions, complication or significant
long lasting effects/infirm living on patients by causing the intestinal damages, nutrients
losses, anorexia, and rapid weight loss, in some infected adult patients; specially Shigella and

Enterotoxigenic Escherichia coli(ETEC) causes of dysentery (2, 9, 12, 16).

Eventhouth diarrheal disease including acute bloody diarrhea is preventable and its number
decreased globally from time to time (17). Yet it caused for about 89,513 Disability-
adjusted life years (DALYs)annually in 2012.0f which bloody diarrhea was responsible
for7052(8%) or 102 DALY per 10,000people(17). In the same ways, (WHO2016) health
summery report reveals diarrhea causes 7.5million Years Lost by Death (YLD) (18). About
4.5(60%) million YLD were adults’ age 15 years and above. In developing countries , like
Ethiopia YLDs increased from 1.0 million in 2010 to 1.19million in 2015 and 1.2million in
2016 (18).About 1.325 million death was reported from diarrhea of all ages worldwide in
2016 and 506,000(38%) was due to bloody diarrhea of Shigella and ETEC (16).

Another study reveals Bloody diarrhea of Shigella is a cause for 80-160 million

cases,700,000-1 million death annually, globally and 99% in developing countries (11).

A study conducted in china and United States reveals acute bacterial bloody diarrhea affects
all age groups,74% of cases < 40 years and 9% were under five children’s in china and about

23 million cases each year in adults in United States (7, 19).

African countries have curried the highest burden of diarrhea. Nigeria lost
277381YLD,Congo158181,south Africa 100571,Egypt 120647, Kenya 979314 and Ethiopia
189202YLDs by diarrhea in 2016, but the burden of diarrhea with bloody was not estimated
independently(18).

In Ethiopia, according to health and health report of 2012/3 reveals dysentery couse 263,457
admission and 17 death, of which 64, 656(25%) of admission and 12(71%) of death were
from Amhara regional state(20). The 2014/5 Ethiopian Federal Ministry of Health annual
performance report reveals 267,489 dysentery cases and 229 deaths were reported from all
regions of the country in 2013/4. Majority of the cases 83,980 (31.4%) were from Oromia
followed by the Amhara Region, 60,877 (22.8%). The incidence rate was highest in
Benishangul Gumuz Region (1,751/100,000 population) and 2% case fatality rate in Harar
region(21).



There also an epidemic of dysentery in Jimma city, Ethiopia from December 12 to 22, 2008
due to Shigella flexnneri with a total of 566 cases and 355(62.7%) were adult age
bettween20-29 years and 438(77.4%) males. the first sours of the outbreak was food borne

followed by person to person contact with similar illness(22).

Based on the 2014/5-2016/7 Amhara Regional Health Bureau inpatient data, about 2631
admissions and 30 death of acute bloody diarrhea/dysentery was reported. Of which
2117(80.5%) admissions and 28(93%) deaths were among > 15 years age (23).

Amhara Public Health Institute annual report of 2017/8,reveals bloody diarrhea increased
from 90,016 in 2016/7 to 91,828 and the Bahir dare Zuria district is 7" with the burden
among 161 woredas of Amhara region by reporting 1621 Dysentery cases per year(24).

Various study findings, social-demographic (residency, income (poverty) infrastructure,
limited education, overcrowding), poor environmental sanitation and hygiene, inadequate
water supply, emergency of antibiotic resistance strains, unsafe water sources and behavioral
practices like method of draw drinking water were identified factors to the acute bloody
diarrhea morbidity(3, 6, 11, 25, 26).

Although the amount of acute dysentery diarrhea is known by the weekly facility reports in
the Amhara Region and the study area districts, the determinant factors of the acute dysentery
diarrhea are not yet identified well by the research works. Thus, the aim of this study was
identifying the determinant factors of acute dysentery diarrhea among the adults in the Bahir
Dar Zuria districts, Northwest Ethiopia.
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Significance of the study

Weekly surveillance data collection of acute bloody diarrhea is important to know the
magnitude of the disease in time and please. However, a better knowledge of the determinant
factors and distribution of acute bloody diarrhea will be an important start for development of
strategies to reduce the public health risk, effective control and prevention methods of acute

bloody diarrhea in the study area.

Therefore, this study aimed at identifying determinants of acute bloody diarrhea among adult
outpatient visitors in Bahir dar Zuria district. The study findings will be helpful to district
health facilities, District health offices, Zonal Health department, Amhara Regional health
Bureau; none governmental organizations (NGOs) working on public health disaster, and
PHEM office to plan and make evidence based interventions to fight against acute bloody
diarrheal diseases. Moreover, these study findings will be important literature to the coming

researchers who are interested in acute bloody diarrhea.
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2.2

2 Literature review

Diarrheal diseases are a major cause of disease burden worldwide. Various factors may
contribute for the transmission of microbes in to the apparently health person that couse
diarrheal diseases including the acute bloody diarrhea among adults. The main determinants
are socio-economic and demographic, environmental related and behavioral related factors.
Consequently, a few studies have been carried out to identify factors affecting the acute
bloody diarrhea.

Eating of fecal contaminated food and water or person-to-person contacts are the main
transmission routes of acute bloody diarrhea in areas of low or inadequate water supply,
and sanitary conditions(10).

Socio-economic and demographic factors

Socio-economic development plays an important role in the occurrence of bacillary
dysentery(27). The determinants of diarrheal disease could be socio-demographic, personal
behavior, environmental and organization levels(28).

Study conducted in Indonesia on the effects of water and sanitation in diarrhea revealed that
living in urban and adult education have significant positive effect with decreasing of
diarrhoea(28). The incidence of acute bloody diarrhea in the rural settings was related to poor
general compound cleanliness (hygiene)(28).

Based on a case control study conducted in Kenya, the proportion of acute bloody diarrhea
among >18 age groups was 61% (6). The incidence rate of acute bloody diarrhea differed
significantly across different age groups, where it was higher among the under 5 age groups
compared to the above under 5 years (14, 29).

A cross sectional study conducted on the prevalence of acute diarrhea in Eastern Ethiopia
revealed that living in a rural areas was a risk to acquire acute bloody diarrhea compared to
those who lived in the urban settings (30).

Environmental related factors

Safe water storage and hand hygiene have been shown to reduce fecal contamination and
improve health. Study conducted in Indonesia in 2014 and 20170on the effects of water and
sanitation in diarrhea indicated that access to piped water was significantly with decreasing
diarrhoea diseases than use from other sours (28, 31). Improved sanitation at the household
level reduces the risk of getting diarrhoea diseases including bloody diarrhea among the
older children and adults (28, 31).



Another meta-analysis indicates that the quality of water was variable within the given types
of sources that need extensive scope for reducing exposure to fecal contamination through
systematic management of water safety. But at general improved sources is less likely to
contain FIB than unimproved sources (32).

The Nigerian EDHS of (2013) showed that using water from the unprotected sources and use
of narrow-mouth container for storage of drinking water were risk and preventive
determinant factors to acquire acute bloody diarrhea(33, 34).

Access to clean water and sanitation are supposed to be important factors in preventing
diarrhea. Popularization rate of tap water and access rate to the sanitation toilets in rural
areas were factors showed a significantly negative correlation with rate of bacillary dysentery
incidence(27, 28).

An adequate amount of water is necessary to reduce the risk of water-related disease, to
provide for consumption, for cooking purposes and to ensure personal and domestic hygienic
requirements(35).

A meta-analysis on the impact of water, sanitation, and hygiene interventions in developing
countries concluded that increasing water quantity reduced the occurrence of diarrheal
diseases by 25%. Improved sanitation led to reductions in diarrheal diseases 32%. Sanitation
may have resulted in greater reductions because they directly block pathways of
exposure(36).

A facility based matched case control study conducted in Kenya, to determine risk factors of
acute bloody diarrhea showed that presence of coliforms in main water source was found to
be a risk factor to acquire acute bloody diarrhea. Detection of coliform bacteria and
Escherichia coli in drinking water was used as markers of fecal contamination(3, 6).
Likewise, an outbreak investigation in Jimma city revealed that shortage of running water in
food preparation room for hand washing, poor refuse disposal, and inadequate and unsafe
toilet and absence of hand washing facility after toilet were risk factors for acute bloody
(22).

A recent meta-analysis findings indicated that eventhouth, communal facilities are the most
economical and feasible solution for providing sanitation access to the 2.5 billion people
without a private facility in densely populated urban areas, the shared sanitation was
associated with an increased risk of adverse health outcomes, including diarrhea(37).

Furthermore, shared sanitation may still represent an improvement in hygiene conditions
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relative to open defecation (6, 38). Among those who reported that they washed their hands
in or near the dwelling/yard, keeping soap or ash at the hand washing area demonstrated a
protective effect against moderate-to-sever-diarrhea in children <5 old in Mozambique (14).
A study conducted in eastern Ethiopia showed that improper refuse disposal practices and
lack of hand washing facilities were risk factors for different types of diarrheal diseases (30).

Another similar study in Bibugn district of Ethiopia reveals adults use less than 20 liters
of water per capital, disposes refuse in open field, Poor compound cleanliness and poor
sanitation were more likely to develop acute bloody diarrhea than closed disposal method
clean their compound well (3).

Behavioral related factors

If proper mechanisms for fecal disposal are not in place, then enteric agents can contaminate
the environment. At this point secondary barrier behaviors such as washing hands before
preparing food, reheating of food, controlling flies, water treatment or boiling become
important.

A meta-analysis systemic review on Water, sanitation, and hygiene interventions to reduce
diarrhea in less developed countries stated that household treatments at the point of use ( eg
chemical treatment, boiling, pasteurization, and solar disinfection) decrease the occurrence of
diarrhea significantly (36).

Exposures to diarrhea-causing agents are frequently related to the use of contaminated water
and to unhygienic practices in food preparation and disposal of excreta. Poor sanitation, lack
of access to clean water and inadequate personal hygiene are responsible for an estimated 90
percent of diarrhea(39). Interventions including promoting hand washing resulted in a 31%
reduction in diarrhea episodes in communities in low-middle income countries. Significant
reduction in diarrheal incidences was observed in all age groups for all pathogens and was
comparable to the effect of providing clean water in low-income areas(40).

A study in Kenya revealed that the level of water contamination was much higher at
household level in both rural (40.9%) and urban (10.7%) compared with the main source
which was 38.6% and 8.2% respectively(6). Hand-washed after last defecation and storage of
drinking water separate from water for other use decrease the risk of acute bloody diarrhea in
adults (6).

According to EDHS (2016) nationally, proper hand washing availability and practices was
very low and only 57 %, 7% of rural households have access to improved source of drinking



water and essential hand washing agents respectively. In Amhara region, only 5% of
household have essential hand washing agents (water with soap or ash)(15).

A study in Bibugn woreda east Gojjam zone of Ethiopia revealed Adults who draw
drinking water by dipping were more likely to develop acute bloody diarrhea than who draw
drinking water by pouring. The study suggested that drawing of drinking water by dipping
from storage contaminates pathogenic microorganisms’, on the surface of the cup and finally
lead them develop acute bloody diarrhea watery diarrhea and not Store of drinking water
separately from water of other uses was an other risk factors of acute bloody diarrhea

among adults(3).
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Conceptual Framework

The conceptual framework involves socio-economic and demographic, Environmental and

Behavioral related factors of acute bloody diarrhea among adults in Bahir dar Zuria district

adopted from different related literatures is listed in the diagram below.

Socio-economic and demographic

factors:
Age
Sex
Family size

Place of residence
Marital status
Educational status
Occupation
Monthly income

AN N N NN

Acute bloody
diarrhea status

(Yes or No)

N NI NI N N N N N RN

Behavi

v

ANERN

ANENENE VRN

Environmental related factors:

Source of drinking water

Distance to water source

Daily water consumption

Type of container for water collection
Type of container water stored

Latrine ownership

Hand washing facility after toilet

Toilet cove status

Waste disposal method

Presence of person with acute bloody

diarrhea in village or home

or and Knowledge related factors:

Separate storage of drinking water with
other use

Water drawing method

Drinking water storage in covered
container

Home drinking water treatment

Hand washing at critical time
Detergent used after defecation
Always reheat food

Knowledge on acute bloody diarrhea
Attitude towards prevent acute bloody
diarrhea

Figure 1: Conceptual framework of acute bloody diarrhea and expected determinant factors, adapted

from different literatures, 2019
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3 Objective
To identify determinants of acute bloody diarrhea among adults who visit Outpatient

department of Governmental health Facilities in Bahir Dar Zuria district, 2019

11



4 Methods

4.1

4.2

4.3
43.1

4.3.2

Study area

Bahir Dar Zuria woreda is one of the 15 Woredas of West Gojjam Zone of Amhara, Ethiopia.
The administrative office of the woreda is found in Bahir Dar town, which is the capital city
of Amhara regional state. Bahir Dar is located 551 Km from Addis Ababa. The borders of the
district are Yilmana Densa( south), Mecha( southwest), Lesser Abay River (northwest) which
separates the district from Semien Achefer, Lake Tana( north) that situates the town and
special zone of Bahir Dar, and Abay River( on east ) which separates it from the south
Gondar Zone(41).

Based on 2007 population and housing census projections the total population of Bahir Dar
Zuria Woreda estimated to 231,426 in 2018/9Gc.There are 32 rural kebeles in the district nine
health centers, 32 health posts, and 10 Low-level privet clinics provide health service for the
population in the district. In 2017/8 Bahir Dar Zuria latrine coverage, latrine utilization and
safe water coverage were 77.8%, 94.4% and 80% respectively.

Study design and period

Facility based case control study involving incident cases of acute bloody diarrhea was
conducted from March/24-May/19/2019.

Population
Source population

The source population was all people aged 18 years and above, residing in Bahir Dar Zuria
district at least for six months and visit outpatient department in governmental health
facilities.

Study population

Cases: Patient’s age > 18 years diagnosed with acute bloody diarrhea less than 14 days
duration in outpatient department of governmental health facilities in Bahir dar Zuria district
during the study period

Controls: patients age >18 years diagnosed with other medical illness in outpatient
deportment of governmental health facilities in Bahir dar Zuria district during the study
period
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Eligibility criteria
Inclusion criteria
Cases: Adults age >18 years who visit an outpatient department in government health
facilities of Bahir Dar Zuria district due to acute bloody diarrhea less than 14 days
Control: Adults age >18 years who visited an outpatient department, in government health
facilities other than acute bloody diarrhea in Bahir Dar Zuria district.
Exclusion criteria
Cases: Patients’ severely ill, psychiatric and who have a known Concomitant causes of
anorectal bleeding were excluded from the study. Those selected participants who came the
second and more times were excluded by marking their charts to avoid repetition.
Controls: Patients with severe illness, psychiatric and those selected participants who come
for the second and more times were excluded by marking their charts not to miss important
factors from other patients and to avoid repetition.
Patient with non-bloody diarrhea at the time of data collection was excluded from study, to
avoid potential confounding (invisible blood and fire of change towards bloody diarrhea after
diagnosis).
Study Variables

Dependent variable
Acute bloody diarrhea status (yes/no)
Independent variables

Socio-economic and demographic factors-

Age Sex
Family size Residence
Educational status Occupation
Marital status Family monthly income

Environmental related factors:

Daily water consumption, Source of drinking water,

Distance to water source, Type of container for water collect
Type of container water stored Latrine ownership

Toilet covered Hand washing facility after toilet

Waste disposal method
Presence of patients with acute bloody diarrhea in village or home

Behavioral related factors:
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4.6

Method of drinking water drawing

Home drinking water treatment

Storage of drinking water separate from water for other use

Reheat food before eating

Hand washing at critical times (before eating and food prepare, after defecation and
childcare)

Detergent used after defecation

Knowledge on acute bloody diarrhea Attitude towards acute bloody diarrhea

Operational definition

For this study, the following variables defined as:

Home drinking water treatment: is defined as the household us any one of the following
treatment methods, such as boiling, filtering, use water gurd (bishangary or wohagar) to the
water before its consumption for the last two week, to increase the water quality. A study
participant from a household, who always uses one or more method of water treatment in the
last two weeks, will be considered as user of home drinking water treatment.

Separate Storage of drinking water from other use: Is defined as always use separate
storage of drinking water from other uses for the last two weeks.

Latrine ownership household: In this study, if only one household and their guest use the
latrine, is considered as privet and if the latrine used for two and more HHs considered as
shared latrine.

Hand washing after defecation: is defined as always hand washing after defecation in the
last two weeks

Hand washing after childcare: is defined as always wash hands after disposing children’s
stool in the last two weeks

Hand washing before eating: is defined as always wash hands before eating in the last two
weeks

Hand washing before food prepare is defined as always wash hands before food
preparation in the last two weeks

Reheat food before eating: is defined as always heating of cooled cooked foods, which was
prepared before 6hrs in the last two weeks.

Sufficient knowledge towards acute bloody diarrhoea: Seven knowledge questions were

computed. Those who scores above the mean value will classify as sufficient.
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4.8

Attitude towards acute bloody diarrhoea: when the respondents positively reacted and
scored above the mean value consider as having positive attitude towards, acute bloody
diarrhoea.

Sample size determination and sampling technique

The sample size is determined based on two-population proportions of Fleiss with continuity
correction formula using Epelnfo version 7 stat calculation software. The assumption made
for sample size calculation was 95% Confidence Interval, 80% of power and ratio of controls
to cases 3:1. The sample size was calculated by assessing different predictors to the outcome

variable from previous studies by taking the proportion exposer among controls and AOR.

Table 1: Sample size determination for (double population proportion formula) from similar study

s/n Variables Percentage AOR  Sample References
control exposed size
1  Separet drinking water  Yes 57.88% 0412 242 (6)
No

2  Draw drinking water Dipping  16.90% 2.49 296 (3)
from storage container  Pouring

3  Daily water <20L 65.10% 2.89 246 (3)
consumption per capital >20L

4  Hand washing last Yes 86.3% 0.244 131 (6)
defecation No

Finally, (proportion of draw drinking water from storage container by dipping among
controls which gives the largest sample size of 296(74 cases and 222 controls). Then adding
10% of none response rate the final total sample size was 326 (81cases and 245 controls) was

participated in the study.

Sampling Technique

There are nine Health centers in Bahir Dar Zuria district. All nine-health centers provide
health service currently were included in the study. Firstly, the last six-month average
monthly adult bloody diarrhea cases reported from all health centers were calculated. Then
based on the magnitude of their cases proportional allocation was provided to each health
centers to get cases and controls from all study areas for generalization. Those cases and
controls were selected from outpatient department visitors that were diagnosed by the

patients’ compline and health professions final diagnoses. Cases and controls were selected
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systematically every other cases and controls were selected systematically by taking average

adult outpatient cases loads in the health facilities in the last six months in every 27 intervals.

(81cases:245 controls)

¥

Average adult Dysentery cases by health facility in the last six months in Bahrdar Zuria District 2011EFY

4.9

Andasa Robit F/Wega Wenjet Sekelet| Kenbaba | Yenesa Lata Duke
HC=21 HC=14 HC=8
HC=19 | HC=9 HC=19 HC=17 HC=2 HC=2
Proportional allocation of cases and controls for each health facility
Andasa Robit | F/Wega | WenjetaHC| Sekelet H{ Kenbaba Lata Duke
HC HC HC Case=11 Case=6 | HC Yenesa HC HC

Case=15 Case=14| Case=6 Control Control Case=14 HC=12 Case=2 Case=2
Control Control | Control | =33 =18 Control | Control=3¢  control | Control=6
=45 =42 | =18 =41 =6

Figure 2: Schematic presentations of sampling procedures in acute bloody diarrhea among

adults, Bahir dar Zuria woreda, 2019

Data collection tools and techniques

First, the questionnaire was developed in English after reviewing relevant literatures to the

topic to include all possible variables that address the objective of the study. The

questionnaires have three sections on socio-demographic, environmental and behavioral

related factors of acute bloody diarrhea (dysentery). Data were collected using a pre- tested

structured questionnaire thought interviewer-administered in Amharic version after diagnosis.

The presence or absence of blood in the stool was diagnosed based on the patients complain

clinically and health professions.

Nine clinical nurses and five (BSc nurses/PHO) were

recruited for data collection and supervision respectively. Data collection was started after
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4.12

informing them about the study objective, data collection procedures, and data confidentiality
issues to the facility heads, health providers working on adult OPD, and the study

participants.

Data quality assurance

The English version questionnaire was translated to Amharic version for the data collection
purpose and then retranslated back to English by language experts to check its consistencies.
Before the actual data, collection pre-test was done in 5% (13 controls and 3 cases) of the
responders in merawi health center. Then, corrections were made on the questionnaire based
on the pretesting findings. One-day training was given for data collectors and supervisors on
study objectives, questionnaire contents, data collection procedures, data quality, data
confidentiality and participants’ right.

Moreover, the completed questionnaires were checked every day after data collection for
completeness and consistency by the supervisors and the principal investigator. Then,
necessary feedbacks were provided to the data collectors to the next data collection.

Data Analysis

The data were entered into a pre-drafted coding sheet on Epidata software, version 3.1 and
exported to the SPSS version 20 for analysis. Various descriptive statistics (frequency table,
mean with standard deviation) were computed to describe the study variables. Binary logistic
regression was carried out for all variables with an outcome variable to identify candidates
for multivariable logistic regression analysis. Then predictors with P-value <0.2 from binary
logistic finding was selected for final multivariable logistic regression analysis to control the
confounding effects. The Hosmer-Lemeshow goodness of fit test for the model was checked-
Value=0.091 and backward LR was used. Chi square test checked for multi colenierity before
multiple logistic analyses.

Finally, predictor variables with p-value of less than 0.05 were considered as statistically
significant determinant factors of an acute bloody diarrhea. The strength of association was
described using the odds ratio at 95% CI.

Ethical consideration

Ethical clearance and approval was obtained from the Institution Review Board (IRB) of
Bahir Dar University College of medicine and Health Sciences after reviewing the proposal
for the Bahir Dar Zuria district and Health facilities. Respondents were provided information
on the purpose of the study, data collection procedures, data confidentiality, and their right to

refuse or decline participation in the study at any time. Verbal and written consent was
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obtained from the study participants. Confidentiality was assured, as the information they
give was not be used for any purpose other than the study. The overall confidentiality and

privacy of the information was kept safe throughout the whole process of the research work.
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5 Results

5.1

5.1.1

Descriptive Statistics

Socio-demographic characteristics of respondents

A total of 321 adults’ age> 18 years attending the Outpatient department in governmental

health facilities were participated in the study with the response rate of 98.5 %( 100% cases

and 98%controls). Female were 41(50.6%) among cases and 130(54.2%) among controls.

The proportions of rural dwellers were 66 (81.5%) among cases and 194(80.8%) among

controls. The mean age was 32.9years (£11.55 SD) and 33.9(£11.28SD) among cases and

controls respectively. About 59(72.8%) cases and 149 (62.1%) controls were married. The

average family size of participants were 4.28(x1.86 SD) among cases and 4.34(x1.75SD)

among controls. Their median monthly household income was 2500 among cases and 2400

ETB (Table 2).

Table 2: Socio-demographic characteristics of adults in Bahir Dar Zuria district, Ethiopia, 2019

Variables Responses Diseases status
Case(N=81) Control(n=240)
No. (%) No. (%)
Age 18-29 36 (44.4) 134(55.8)
30-39 21(25.9) 88(36.7)
40-49 15(18.5) 59(24.6)
50-59 6(7.4) 26(10.8)
>60 3(3.7) 14(5.8)
Sex Female 41(50.6) 130(54.2)
Male 40(49.4) 110(45.8)
Residence Rural 66(81.5) 194(80.8)
Urban 15(18.5) 46(19.2)
Marital status Married 59(72.8) 149(62.1)
Single 18(22.2) 66(27.4)
Divorced 0(0) 12(5.1)
Widowed 4(5) 13(5.4)
Educational level Unable to read and write  53(65.4) 131(54.6)
Primary Education 15(18.5) 63(26.2)
Secondary and above 13(16.1) 46(19.2)
Occupational status Farmer 38(46.9) 123(51.3)
House wife 21(26) 49(20.4)
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5.1.2

5.1.3

Merchant 4(4.9) 23(9.6)

Government employee 7(8.6) 18(7.5)
Student 11(13.6) 27(11.3)
Family size >5 37(45.7) 105(43.8)
<5 44(54.3) 135(56.2)
Family income <1500 19(23.5) 62(25.8)
15001-2500 19(23.5) 73(30.4)
>2500 43(53) 105(43.8)

Environmental characteristics of respondents

Concerning to the water sources 60(74%) participants with acute bloody diarrhoea and
178(74.2%) participants without bloody diarrhoea got water from protected sources. The
mean water consumption per capital was15 Lt (£8.9SD) for cases and 20Lt (+x12.4SD) for
controls. Average distance time to fetch water was 33(£21.8SD) for cases and 24.6(x14.7SD)

controls.

The proportion of having private/shared latrine of all participants was 209(65%) or
46(56.8%) among cases and 163(68%) among controls. Among all latrine types 41 (89.1%)
among cases and 154(94.5%) among controls) were functional during the day of the
interview. From participants who have functional latrine currently 7(17.1%) of among cases

and 53(34.4%) among controls have hand washing facility after toilets (Table3).

Behavioral characteristics of respondents

Washing habit after defection in the last two weeks was not practiced in 50(62) of cases and
92(38.3%) of controls. The participant mostly used only water to wash their hands 44(54%)
cases, 65(27%) control). After clean their child feces, 25(30.8%) of participants with acute
bloody diarrhea wash their hands in the last two weeks. The non-dysenteric adults wash their
hand always in the last two weeks after clean their child feces was 128(53.3%), before food
preparation199(83%) and before eating 188(78.3%). The handling mechanism of drinking
water regarding of the participant 68 (83.9%) cases and 222 (92.5%) controls use jerry can.
Of the total; 55(67.9%) cases and 190(79.2%) controls store drinking water in a separate
container. Sixty (74.1%) 60 cases and 221(92.1%) controls draw water using purring.
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Table 3: Environmental and behavioral characteristics of adults in Bahir Dar Zuria district, Ethiopia, 2019

Variables Response Diseases status
Cases=81 Controls=240
N (%) N (%)
Water source Protected sours 60(74) 178(74.2)
Unprotected sours 21(26) 62(25.8)
Distance to fetch water <30Miinites 38(46.9) 148(61.7)
>30Minites 43(53.1) 92(38.3)
Daily water consumption <20Lt 51(62.9) 99(41.3)
>20Lt 30(37.1) 141(58.7)
Absence of water for >1days Yes 42(51.8) 65(27.1)
No 39(48.2) 175(72.9)
Ownership of latrine Privet 19(23.5) 130(54.2)
Shared 27(33.3) 33(13.8)
No latrine 35(43.2) 77(32)
Type of latrine Privet traditional pit latrine 7(15.2) 56(34.4)
Privet wooden slab latrine 7(15.2) 63(38.7)
Privet cement slab latrine 5(10.9) 11(6.7)
Shared wooden slab latrine 26(56.5) 28(17.2)
Shared VIP& flash sewerage 1(2.2) 5(3)
Currently functional latrine Yes 41(89) 154(94.5)
No 5(11) 9(5.5)
Latrine with pit hole cover Yes 7(17) 49(31.8)
No 34(83) 105(78.2)
Latrine with hand washing Yes 7(17) 53(34.4)
access No 34(83) 101(65.6)
If no latrine where you empty Open field 11(26.2) 40(46)
the bowels At forest 18(42.9) 2124.1)
Around river 2(4.7) 4(4.6)
Around the Gourden 11(26.2) 22(25.5)
Way of dispose wastes Note open field 41(50.6) 156(65)
Open field 40(49.4) 84(35)
Presence of person/s with Yes 17(20.9) 23(9.6)
dysentery in village or home No 54(66.7) 173(72.1)
I don’t Know 10(12.4) 44(18.3)
Water collection container Jerry can 68(83.9) 222(92.5)
Pots/bucket 13(16.1) 18(7.5)
Water storage container Neck narrow 54(66.7) 190(79.2)
Neck wild 27(33.3) 50(20.8)
Always wash hand after Yes 31(38.3) 148(61.7)
defecation in the last two weeks  No 50(61.7) 92(38.3)
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Type of Detergent used for hand Soap & water 30(37) 134(55.8)
wash Ash & water 7(8.7) 41(17.1)
Only water 44(54.3) 65(27.1)
Always wash hand after child Yes 25(30.9) 128(53.3)
care in the last two weeks No 41(50.6) 77(32.1)
No child treat 15(18.52) 35(14.6)
Always wash hand before food Yes 49(60.5) 199(82.9)
preparation in last two weeks No 32(39.5) 41(17.1)
Hands washing practice before Yes 50(61.7) 188(78.3)
eating No 31(38.3) 52(21.7)
Re-heat cold food Yes 44(54.3) 150(62.5)
No 37(45.7) 90(37.5)
Separate container Yes 55(67.9) 190(79.2)
No 26(32.1) 50(20.8)
Cover of drinking water storage Yes 73(90.1) 218(90.8)
No 8(9.9) 22(9.2)
Water drawing method Pouring 60(74.1) 221(92)
Dipping 21(25.9) 19(8)
Water Treatment Yes 5(6.2) 57(23.7)
No 76(93.8) 183(76.3)
Knowledge Sufficient 54(66.7) 197(82.1)
Insufficient 27(33.3) 43()17.9
Attitude Good Attitude 63(77.8) 199(82.9)
Poor Attitude 18(22.2) 41(17.1)
5.2  Factors associated with acute bloody diarrhea

Bivariate analysis was done for socio-demographic, environments and behavior related
determinant factors. Finally, 18 variables with p-Value<0.2 were entered to multivariable
logistic regression analysis. The binary and multivariable logistic regression analysis revealed
that nine variables were found to be statistically significant (p-value <0.05) to acute bloody
diarrheal disease. These include distance to fetch water >30min [AOR= 2.13 (1.13-4.23)], >
20 liters daily water consumption per capita] AOR=0.32(95%CI:0.17-0.63)], main water
sours lost for at least one day in the last two weeks[AOR=3.43(95%CI:1.65-7.14], draw
drinking water from the storage container by dipping[AOR= 2.95(95%CI:1.23-7.07)], Shared
latrine use[AOR=8.48(95%CI :3.49-20.57)], No always wash hand before food preparation in
the last two weeks[2.27(95%CI:1.08-4.75),Absence of dysenteric case in home/village in the
last two week[AOR=0.36(95%C]I:0.14-0.94],use only water during hand washing [AOR=
4.37(95%CI:2.01-9.48)] and sufficient knowledge about acute bloody diarrheal disease

transmission, prevention and management.
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Daily water consumption >20 litter per capital was a protective factor for acute bloody
diarrhea. Adults who have gotten water from main water sours after traveling over 30
minutes >30miniutes to fetch water were 2.19times more likely to acquire acute bloody
diarrhea compared to their counterpart adults. In addition to this, water lost at least for one
day in the last two weeks from the main source, increased the likelihood of disease by 3.4
times (Table4).

Table 4: Factors associated with acute bloody diarrhea among adults age18 and above in Bahir Dar Zuria district 2019.

Variables Response Diseases status COR(95%CI) AOR(95%Cl)
Cases Controls
N (%) N (%)
Age 18-29 36 (44.4)  98(40.8) 1
30-39 21(25.9) 67(27.9) 0.85(0.46-1.59)
40-49 15(18.5) 44(18.3)  0.93(0.46-1.87)
50-59 6(7.4) 20(8.3) 0.82(0.30-2.19)
>60years 3(3.7) 11(4.6) 0.74(0.19-2.81)
Sex Female 41(50.6) 130(54.2) 1
Male 40(49.4)  110(45.8) 1.15(0.67-1.91)
Residence Rural 66(81.5) 194(80.8) 1.04(0.55-1.99)
Urban 15(18.5) 46(19.2) 1
Educational level Not read and write  53(65.4) 131(54.6) 1.43(0.72-2.86
Primary Education 15(18.5) 63(26.2) 0.84(0.36-1.94)
Secondary& above 13(16) 46(19.2) 1
Family size >5 36(44.4) 105(43.8) 1.03(0.62-1.71)
<5 45(55.6) 135(56.2) 1
Family income <1500 19(23.5) 62(23.8) 0.80(0.43-1.51)
1501-2500 22(27.2) 73(30.4) 0.79(0.43-1.44)
>2500 40(49.5) 105(43.8) 1
Water source Protected sours 60(74) 178(74.2) 1
Unprotected sours  21(26) 62(25.8)  1.005(0.56-1.78)
Distance to fetch water ~ <30Minites 38(46.9) 148(61.7) 1 1
>30Minites 43(53.1) 92(38.3) 1.82(1.09-3.03) 2.19(1.13-4.23)
Per capital daily water <20Lt 51(62.9) 99(41.2) 1 1
consumption >20Lt 30(37.1) 141(58.8) 0.42(0.25-0.71) 0.32(0.17-0.63)
Absence of water for Yes 42(51.8) 65(27.1) 2.9(1.72-4.88) 3.43(1.65-7.14)
zldays No 39(48.2)  175(72.9) 1 1
Ownership of latrine Privet 19(23.5) 130(54.2) 1 1
Shared 27(33.3) 33(13.8) 5.59(2.78-11.28) 8.48(3.49-20.57)
No latrine 35(43.2) 77(32.1) 3.11(1.66-5.81) 1.87(0.87-4.04)
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Way of dispose wastes ~ Non open field 41(50.6) 156(65) 1
Open field 40(49.4) 84(35)  1.81(1.09-3.02)
Presence of person/s Yes 17(21) 23(9.6) 1 1
with dysentery No 54(66.7)  173(72.1) 0.42()0.21-0.45) 0.36(0.14-0.94)
I don’t Know 10(12.4)  44(18.3)  0.74(0.12-0.78)
Water collection Jerry can 66(81.5) 215(89.6) 1
container Pots/bucket 15(18.5) 25(10.4)  1.95(0.97-3.92)
Water storage container ~ Neck narrow 54(66.7) 190(79.2) 1
Neck wild 27(33.3)  50(20.8)  1.9(1.09-3.32)
Hand washing practice Yes 48(59.3) 194(80.8) 1 1
after Defecation No 33(40.7)  46(19.2) 2.90(1.68-5.01) 2.02(0.99-4.12)
Always wash hand after Yes 31(38.3) 148(61.7) 1
defecation No 50(61.7)  92(38.3)  2.59(1.54-4.35)
Type of Detergent used Soap & water 30(37) 134(55.8) 1 1
for hand wash Ash & water 7(8.7) 41(17.1)  0.76(0.31-1.86)  0.43(0.14-1.34)
Only water 44(54.3)  65(27.1) 3.02(1.74-5.24)  4.37(2.01-9.48)
Always wash hand after Yes 25(30.9) 128(53.3) 1
child care in the last two  Ng 41(50.6)  77(32.1) 2.73(1.54-4.83)
weeks No child treat 15(18.5)  35(14.6)  2.19(1.05-4.61)
Always wash hand Yes 49(60.5) 199(82.9) 1 1
before food preparation Npo 32(39.5)  41(17.1) 3.2(1.81-5.54)  2.27(1.08-4.75)
in last two weeks
Hands washing practice Yes 50(61.7) 188(78.3) 1
before eating No 31(38.3) 52(21.7)  2.24(1.30-39)
Re-heat cold food Yes 44(54.3) 150(62.5) 1
No 37(45.7)  90(37.5)  1.4(0.84-2.33)
Separate container Yes 55(67.9) 190(79.2) 1
No 26(32.1)  50(20.8)  1.79(1.03-3.15)
Cover of drinking water Yes 73(90.1) 218(90.8) 1
storage No 8(9.9) 22(9.2)  1.08(0.46-2.54)
Water drawing method ~ Pouring 60(74.1) 221(92) 1 1
Dipping 21(25.9)  19(8) 4.07(2.07-8.06)  2.95(1.23-7.07)
Water Treatment Yes 5(6.2) 57(23.7) 1
No 76(93.8)  183(76.3) 4.73(1.83-12.27)
Knowledge Sufficient 54(66.7) 197(82.1) 1 1
Insufficient 27(33.3) 43(17.9)  2.298(1.29-4.04) 2.39()1.12-5.11)
Attitude Good Attitude 63(77.8) 199(82.9) 1
Poor Attitude 18(22.2)  41(17.1)  1.34(0.74-2.5)

Hosmer Lemeshow p-value=0.091
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6 Discussions

This study identified socio-demographic, environmental and behavioral factors to the acute

bloody diarrhea among adults of age group >18 years.

Water consumption per capita was found to be a significant factor of acute bloody diarrheal
diseases. Adults who had consumed >20 liters per day per capita were 68% times less likely
to acquire acute bloody diarrhea compared to their counterpart. This finding is in line with
similar study in finding in Bibugn district where adults use <20 liters per capital were 2.89
times more likely to develop acute bloody diarrhea(3). It is also supported by a sphere
standard and meta-analysis result that increasing water quantity/adequate amount of water is
necessary to reduce the occurrence of any water-related diarrheal diseases (35, 36, 42). In
contrast in areas of low or inadequate water supply, the main transmission routes of acute
bloody diarrhea are eating of fecal contaminated food and water (10).This might be due to
the fact that an estimates of >20Lt per capital water consumption may enough for their
personal hygiene, drinking, washing clothes, cooking, latrine use, and washing their

materials and equipment clean.

Similarly, distance for fetching water was a significant factor where people who traveled for
> 30 mints for fetching were 2.66 times more likely to acquire acute bloody diarrhea than
who had access on premises or less than 30 minutes. This might be related to the impact of
traveling to have adequate amount of water. If there is long distance to have water, there may
be a high probability to have water shortage, which results in poor personal, equipment,
clothes and latrine hygiene. Findings of this study also supported that adults who had no
water availability for at least one day in the last two weeks were 2.97 times more likely to
acquire acute bloody diarrhea. A study conducted in Addis Ababa reported as irregular water
flow in the household have an association with acute diarrhea among under five children (42,
43). This might results for poor personal and environmental hygiene that increase the risk for

any type of diarrheal diseases including acute bloody diarrhea.

According to this study, drawing drinking water from storage was a factor for acute bloody
diarrhea; participants who used dipping method to draw water from water storage containers
were 2.95 times more likely to acquired acute bloody diarrhea compared to participants who
used purring methods. Drinking water stored at household level tends to be less contaminated

by purring method use, than dipping method use because the can/other used to draw water
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from the storage might be contaminated with causative agent for acute bloody diarrhea and
dipping the water drawing can/others in to the storage container might easily introduce the
pathogenic microorganisms to the water that were prepared for drinking, which finally may
led them get acute bloody diarrhea. This finding was in line with the study finding in Bibugn
district of Ethiopia that dipping increase 2.49-time occurrence of acute bloody diarrhea
among adults than whose use purring method(3). It was also supported by study findings
from Kenya reveals (40.9%) water contamination occurred at the household level in rural
compared with the main source (6). and Indonesia (28, 31) where water contamination was
mentioned as determinant factor to acute bloody diarrhea. It is fact that water contamination
occurred at all level from source to collection time, traveling, storage, drawing until last uses

by poor handling.

Similarly, adults who did not use detergent during hand washing were 4.37 times more likely
to be affected by the acute bloody diarrhea compared to those who used detergent. This
finding was supported by study findings from Mozambique and India. Keeping soap or ash
at the hand washing area after defecation and hand wash with detergent at critical time
demonstrated a protective effect against moderate-to-sever-diarrhea. Moreover, detergent
reduce the risk of any diarrhea diseases by 42 -47 % either through mechanical removal of
loosely microorganism (36, 44, 45). This might be due to the power of soup to clean the
causative agents of acute bloody diarrhea from our hand if we used it frequently in a proper
manner. Generally, hand washing through detergent can be considered as universal

prevention mechanism for water and food borne disease.

Participants who use shard latrine were 8.48 times more to acquired acute bloody diarrhea
than those who used privet latrine. Different reviews and study finding reveals shared
sanitation was associated with an increased risk of adverse health outcomes, including
diarrhea (14, 37). This might be due to the status of latrine sanitation because of improper use
among those who share it. It is true that when people use a private latrine, they will take more
care and become accountable than the shared one. Improper utilization, no proper cleaning,
and over crowdedness may increase the risk for being source of infection to acute diarrhea.

This study also identified that, those participants who have insufficient Knowledge about the
prevention, control and management of acute bloody diarrhea were 2.39 times more likely to
acquire acute bloody diarrhea. This finding was supported by a KAP study on water,

sanitation and hygiene among residents of Parla village, Kurnool district, Andhra Pradesh(42,
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46). It is true if people have knowledge on acute diarrhea transmission, prevention and
management, they will take preventive action timely to prevent getting the disease.

The absence of any person with acute bloody diarrhea in the HH/village in the last two
weeks, decrease the likelihood of cases by 64% to acquired acute bloody diarrhea than
participants in contrast. The pathogenic agent of acute bloody diarrhea transmitted via fecal
ingestion. If any person exist in the HH/Village with acute bloody diarrhea contaminates the
drinking water and food due to inappropriate latrine utilization, open defecation and poor
hand washing practices.

Whereas adults who did not always wash their hands before food preparation in the last two
weeks were 2.27, times more likely to get acute bloody diarrhea than adults wash always
wash their hands always in the study area. This study was supported in different findings that,
hand washing at critical time before (eating, prepared food), after (defecation and care child)
break the natural history of disease and reduce the risk of outbreak(6, 35, 47). These may due
to proper hand washing blocks the transmit ion of pathogenic microorganisms from infected

person to drinking water and food and consumed by other health person.
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7 Limitation of the study
Limited literatures on acute bloody diarrhea will affect the quality of discussion

Fire of miss diagnosis of cases with concomitant bleeding may exist
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8.1

8.2

Conclusions and recommendation

Conclusion

Based on this study, water availability, consumption and distance from main sources, not
having independent latrine, insufficient knowledge on acute bloody diarrhea, no history any
similar case in home/village and personal behavior (no hand washing habit before food
preparation, method of drawing water from storage and no use of detergents) were
statistically significant factors to acute bloody diarrhea among adults in the study area.

Recommendation

Based on the study finding our recommendation goes to the concerned body at each level.

The Regional, zonal, district water and energy sector collators with other stakeholders need to
make accessible and adequate water supply to the community by considering population size
and settlements.

The Ambhara regional health bureau needs prepare and distribute leaflets, brochures, and
pictorial teaching aids to the community to increase their awareness and skills on preventing
them from acquiring bloody diarrhea.

It is better to educate and assist the community regularly to have private latrine services
West Gojjam zone health department and Bahir Dar Zuria district health office need to give
regular supportive supervision and feedback for health facilities, on community awareness
creation towards acute bloody diarrhea

The district HFs need to consider health education and promotion as their routine activity
and give awareness creation about prevention, control and treatment of acute bloody diarrhea
regularly using various strategies such as community meetings, elders and community
leaders, religious places and peers.

Health extension workers should give regular health education on safe water handling, proper
hand washing especially before food preparation and latrine utilization by using model
households, role-plays, and possible detergents.

Further research is warranted including an observation the real practice of home water
handling, hand washing practices, latrine access and utilization and qualitative support the

guantitative one.
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Annex 1 : Informed Consent form

Title of the study: To assess Determinants of acute bloody diarrhea among adults >=18
years who visit outpatient patents department in GOVs health facility in Bahir Dar Zuria
district of West Gojjam Zone, Amhara Region, Ethiopia, 2019

Hello Dear participant! My name is , professionally 1 am

and 1 am a working in I am collecting data for

research project intended to assess “Determinant of acute bloody diarrhea among adult
outpatient patents of age 18 and above in Bahir Dar Zuria district”. Now, I want to ask you,
your willingness to participate on this research by your full interest. The research is important
for you and for community by giving evidence-based information about contributing factors
of acute bloody diarrhea to fight against the disease. We also assure that the interview process
will not bring any harm to you and your family. Whatever information you provide will be
kept strictly confidential, and will not be shared with anyone other than the investigator.
Participation in this study is voluntary, and you can stop the interview at any time. However,
we hope you will participate in the study since your views are important.

If you have any question related to the study, you can contact Sr. Etsehiwot Debe through
phone number +2519 13160153, E-mail: debetsehiwote121@gmail.com

Would you be willing to participate? 1. Yes 2. No

Signature of the respondent:

Reviewer name:

Interviewer signature:
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Annex 2. Questionnaires (tools) used for data collection

Kebele:

Name and signature of data collector:

Health center:

PART I. SOCIOE-CONOMIC CHARACTERISTICS

NO. | Questions Response Skip to
Study participants status 1.Has acute bloody diarrhea
2.Has no acute bloody diarrhea
101 | Age of the Respondent | —mmmmeeee in years
102 | Sex of the Respondent 1. Male
2. Female
103 | Residency of Respondent 1.Urban
2. Rural
104 | Marital status of Respondent 1. Married
2. Single
3. Divorced
4. Widowed
105 | Educational level of Respondent 1. Not read and wright
2. Primary education
3. Secondary and above
106 | Occupation of the Respondent 1. House wife
2. Government employee
3. Merchant
4. Farmer
4. Other (specify):---------
107 | Family income on average per month | ------mmmo- in birr
108 | Number of household members | ==-mmmmmme- in number

PART Il. ENVIRONMENTAL HEALTH CONDITIONS
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201 | From where do you get water for drinking? . Pipe

. Protected well/spring

1
2
3. Unprotected well/spring
4. River

5

. Others(specify

202 | Distance from the house to the water source | -------- Minutes

(round trip in minutes average )

203 | Daily water consumption(Per capital water Litters

consumption)

204 | Dose water not available at list for one day in | 1. Yes
the last two weeks from the sours 2. No
205 | Type of water collection container? 1. Pot
2. Plastic bucket
3. Iron bucket
4. Jerry can
5. Other(specify)------
206 | What is the type of drinking water storage | 1 .Neck narrow container
container? 2.Neck wild container
207 | Do you have latrine 1.Yes
2. No
208 | Ownership of the latrine 1. Privately owned If no
2. Shared skip to
3. No latrine 215
209 | Type of latrine facility 1. Private traditional pit latrine
2. Private wooden slab latrine

3. Private cement slab latrine
4.Private VIP latrine

5. Shared wooden slab latrine
6. Shared VIP latrine

7. Flash to sewerage system
8. Other (Specify)...

210 | Does the latrine currently functioning? 1. Yes
2. No
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211 | Does the latrine you use has pit-hole cover? 1.Yes
2. No
212 | Do you use latrine? 1. Yes
2. No
213 | Do you use latrine always in the last two | 1.Yes
weeks? 2.No
214 | Do you have hand-washing facility after toilet? | 1. Yes
2. No
215 | If the family has no latrine, where do you | 1. Open field
dispose human waste? 2. At the forest
3. At the river
4. Around the gourden
5. Other (specify)----
216 | How do you dispose waste? (more than one | 1. Pit
answer is possible) 2. Open field
3. Burning
4. Garbage can
5. Other (specify):
217 | Presence of person/s with acute diarrhea with | 1. Yes
bloody in your village 2. No
218 | Did you have direct/close contact with people | 1. Yes
who had acute bloody diarrhea in the last two | 2. No
weeks?
PART I1l: BEHAVIORAL ASPECTS
301 | Do you wash your hand after defecation? 1.Yes 2.No
302 | For how many times did you wash your hand | 1.Alwayes
after defecation? 2.Sometime
3.Rarely
4. Never
303 | Did you always wash your hands after | 1. Yes
defecation in the last two week? 2. No

3. Other (specify):---------
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304 | What materials do you use to wash hands after | 1. Soap & water
defecation? 2. Ash & water
3. Only water
4. Other (specify):---------
305 | Did you always wash your hands after cleaning | 1. Yes
and disposing children stools in the last two | 2. No
weeks? 3. Other (specify):---------
306 | Did you always wash your hands before food | 1. Yes
preparation in the last two weeks? 2. No
307 | Did you always wash your hands before eating | 1. Yes
in the last two weeks? 2. No
308 | Did you always eat cold foods after re-heated in | 1. Yes
the last two weeks? 2. No
309 | Do you store water for Drinking in separate | 1. Yes
container from other purposes (bathing, | 2. No
washing and others?
310 | Does the drinking-water storage container have | 1. Yes
a cover? 2. No
311 | Are there a separate can/others for taking | 1. Yes
drinking water from the storage container? 2.No
312 | Method of drawing of water from the storage | 1. Dipping
container? 2. Pouring
313 | Did you treat water in your home? 1. Yes
2. No
314 | IF yes in 316 what method you use treat | Boiling 2. Filtering 3. add | >one
drinking water to make it safer to drink. In the | Bishangary 4. add wohagar choose
last two weeks?(not read chooses) 5. Other(specify) possibl
e
Knowledge Questions
315 | Have you heard about acute bloody diarrhea? 1. Yes
2. No
316 | Community definition of acute bloody diarrhea | 1. Appropriate

(Appropriate if say blood in stool)

2. In appropriate
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317 | Dose it communicable or non-communicable | 1. Communicable
disease 2. Non communicable
318 | If yes, Q—what are methods of transition? 1. Drinking contaminated water
Greater than one answer possible 2. Eating fecal contaminated
food
3. Contact with person with
diarrhea
4. Flies
5. Others (list)
319 | Is it preventable? 1. Yes
2. No
320 | If yes for Q--what are the prevention methods | 1. Use safe water
to dysentery 2. Proper latrine utilization
3. Proper west disposal
4. Hand washing at critical time
5. Others specify----------
321 | Do you think it is treated by medication? 1.Yes
2.No
Attitude questions
401 | Do you think separating drinking water with | 1.stringly agree
other uses prevent acute bloody diarrhea? 2. Agree
3. Neutral
4. disagree
5. strongly disagree
402 | Do you think proper liquid and solid waste | 1. Yes
disposal used to prevent acute bloody diarrhea? | 2. No
403 | Do you believe open defecation risk for acute | 1. Yes
bloody diarrhea? 2. No
404 | Do you advice your neaborhode/friends to | 1. Yes
construct and use solid and liquid waste | 2. No
disposal?
405 | Will you report to HEWSs if someone ill with | 1. Yes
acute bloody diarrhea? 2. No

39




PLPLATT T1L44 PR
D8 PPGIFD FAFE | 0 e COAATT PPl o (R I LA

av(\4 LGP mmmmmm e O-QT 102 ACAPT PTTU-OF PG PN NAPEPT AL LI° PPAPA +PT)P
Pa9. Pav M aPYNALPTT ATIOPG AD-AE AP T avl B Neemt NAFO-7 AGPSNMCS AgPhAhd A7T9FA
A97L:4 1@

ONPSTE APLLOEF PIPLAID:0TGE PoLAtet LPLATE NF AT Noeata P NCALI° 11 (LHANP
PILLLA FOII° TOC A2RNAA ATRU° NaoMmPh AL LATPATE DRI +AT6PT (19775 D-9° A% T TIRLT
ANz TIC 17 ACOP 7.0M-F aoZ8 PHUY TG ATIANHS Fo147 Aare T @a7 10-::AAHY (TG
APt 2PLE P FhNATDY avl8 Ar.0mTG eCALIE LTWNLANT TG aredt hILTTA
PANAPT &CA LOM::7LAM-F  a2l8 TLAMLPrE PTMOPT ATGE NF PTLPA LIPGA:: -
TAFLETT  ANFONCP  OMP° APAISAU-E (TG E APATe 4.FPLT aP1PT (HHIED- N AL
CALANT:: avlE ORI® KCAF NALANP PGk QAN PPrF@<T 00hePT 207 NhAh &TC

0913160153 we.9° NA.-924A debetsehiwotel21@gmail.com T3 7+ e Af::

O07PGE ATPATE +ATIIOFPA?
U) AP T0TI9°FAv- A) AATATITIIC haPae1G AD-!
As a0-@+ET 099N avACT PGk AF4 AGPPT (&GP ALI°ITNAD~:

etAF 4 4CTY-mmmmmmmmmmmmm e DA RPC
PN PPED* (1FP-—mmmmmmmmmmmmmmmmmmeemmmme

I oL ———
N R R VA o S—

40


mailto:debetsehiwote121@gmail.com

NGA 1: TUNEPS A1 VHAT aoOlt LT aP AP TT AdPSAN P1HIE avmPP

T avmPP avA\N De_rAG
1.29° ePAPA +PTIT PANT
eHaFd mS v
2.89° PPAPA +PTIP PAANT
101 PavAR &y, | Nhao T
1.0F
102 PavA(Y- 27
2.078:
121G
103 Pav 4P (1
2.0
1.2A70/F
2.010/F
104 eONF v
3.04. /T
4.09°t eHAPTF@- /Ot
105 1L9770NG 09 PT7FA
PFIUCT 2LF 2./785 avl®
3. U\FE L2486 hH.L NAL
106 204~ HCE 1.20.T hav(
20000t AT
3.105%
4.°1MCS
5047 TG
6.0A(1A)
107 AN OH T NETPCooeee
108 PO tAN A9 OCYP L 0
h&d 2: Ahanee ohetF
1.n0.70,
2. thAd €38 /9075
201 fao @Y et 1@+ LI F T ? 3.nAthAan 828 /9075
4.ho7H
5.04(1AR)
202 | Wt Adh @7 avpd 0CA avh( LTLONLD L1, [ —
203 | (197 9°7 LA @Y +nPTINFU-? NAAC
1. AP
0A$<T v-0t A7 @O (L7 NPT (240%T) OF
204 2.M&J hFO-Ppge
m&-f - PA?
3. hA@-Ppg°

41




205

@Y IOt PGt (P77 102

1. AAZ0¢-
2. NAath
3.0¢s07%
4.04 TPO-———-

206

oM @7 PP FOPI Mt (I°2LT 102

1.0AL MmN AP
2. (lAd. (4 ho

207

N7F0T AT AATFu-?

1.AP
2.P0739°

aN(- PAI°
hwr (0]
+.eTC2158
A%

208

A7k BHF hR1T?

1. 924\

2. £2¢- it oC

3. P7WNLAN/LUHA 206

209

Pav2.8% (L -k hQ7H?

1. P OAN hé.C PTwe-

2. 21N OAN hAZent
Ptwe.

3. P06 oA hOeLrr
Ptwe.

4. fIN VT P0F TInmen
Lo

5. ¢ rY OAn
haent etwe-

6. P24 VS 0 7108,
PO,

7. Q@Y7 704

8. AA hA 2R ...,

210

av2 88 (Lt AT ARAZ- 10-?alumni

1. AP

2. h&LAI®

2N

Arr0E/2880E n97 AAD-?

1. AP

2. PA@-9°

212

ACOPL 92488 (LT Lme I

1L.AL U-A\LH AtPTIAU-

2.806 KOG hnPTINU-

3.A0MPICI°

213

ANGT 0T AP APRCm NaP2 88 (LT embar
0nc?

1. AP

2. PA9°

42




hovg 8% (L A220m- 28 avdm(Lf ANt | 1. AP
214
AP T? 2. PA@-9°
1. 929 AL
2. B
215 ao2.8% (LF hAAPT O LmdTIn? 3. O7H 4C
4. bk A ¢
5. 06A QA -
] N7me-o1Le Aa-nan
TOAMD1L:
3. “1.Pma
216 L2 $A4 Wit FAD18ATFU-?
4. aoPC
5. hac o4t
6. M&A(NA)-———
1. A2
217 OO Fu- LI°PPAPA +PTIT RJavap (D AN? 2. PA9°
3. hA@-pg°
1. A?
OHY v-NF APP7F OO L9° ePAPA +Po)T hJavap
218 2. PA9P
A®- 2C PPCA Thin 10CPT?
3. AA@D-PI°
hGA 3: QUSPE Phrett
1.A%
301 havg 8% (L A780mMm- K &PT &.3mOn
2.0
1.U~\LIL
ALPC301A@ hova88 (1 ATLOM- avFadf 1@ HEP7
302 2.80EAHNE.
T 3t
3.A0FmN9°
NHY -0t At ok AafLCa hora 8801+ avdh ASP7 | 1LAP
303
e 1nc? 2.209°
1.0@YG 4avq
2.0@-YG (havrl:
304 | AEPT NANHG @ N9°7L7 10+ 00 mt?
3.00Y NF
PG IV o E—
1.AL
OHY vt A7 Ok PUAST? (14 NOD18 WS VIGTHT
305 2.209°
N4 A ASPT APLCm- &3 mir 1C?
3.V87 Adt7hanNu-9°

43




. OHY o-0F APFF @O 9% oA +P &+ oAl | 142
30
A8P7 eFm(r 1NC? 2.049°
(LY v-AF aP%F ot 9°90 h9H00AP 04t v-ALE | 1AL
307
AP o3mr INC? 2.249°
o OHY vt A7 00T PPHPH 9°10F7 U-ALHE  APPPE £ | 1LAP
30
meav- I0C? 2.249°
1.AP
309 v @Y TInéPTLe AdA hI°tmnPar(Vt @Y e+AL 107
2. PAIP(ATLAL 107
1. AP
310 eaom @Y T)(\1Parss), N9 AAD<?
2. PA@-g°
1. A2
31 PaoMP @Y P MARNT ANFD- oo M |\ AATU-?
2. PA9°
1. 07I8CHC
312
Lot @Y NTIME-PTLED W8T 1D+ PIOFPGT? 2. avpAP
1. AP AThIPP® N
313 AL TFo- @Y7 Fhoiato-
2. AShgogP mL3152.0%
ATE316A0 NPT ALY v-AF AT T fomt 077 | 9 ,ongw
314 AT 9°7 +mPerPA(nLhtat QL AT etmpor
TGAT: TTAN: DVAIL/ALIl PmaC ORI (A)? 3NA(INR)-———

3 ANLT® +PaIP ATOFD- PO~ Ph? i
2.09%E hAD-Pg°
M84, £9° +PTIT TIAT 907 TINT 10-(PTTUNZLANG MPThA
316 | o0 avanemt  )(TTIEDIC Q9P PAPA APTIT Ui
av\TOF GFD-)?
1A% e AAGA
37 | M40 hao+ 0L aa- e+AAGA NAD- PANA? 2. P09° A TANGI
3. hLADp9°
ATeE 4320 AP NA (97 (9°7 STANGA (M€ NAL [ 1.0+0nA @7 QeemAF
AN LFAN(TCT AFTINATFDY), 2.0+0NA 90 evNAT
318 3.ngavav A~ p¢ aA 7hh,
40070
5.0A(T0)
319 | NfF@<7 avhahd gFaa HhP
2.8 FOIP

44




ATfE k322 evhAng aP714 P07 1@+ (HCHC) (M2

1.91M¢. @ avqmPg®

AL a0\ BFAN(TCR A TONATFO/LAFD-)? 20888 (Lt ULl
aom¢ge
320 3.8407 Qo100 (@18
4.004% 1H K87 Qoa(r
av M-
5.04 A HCHC
1.AP 2.h&FOT°
321 PLI° +Payp Javav A+ (YHIPS LLGTA NAD- LAON?
3.hAD-PgP
1. AN9® AOTI990V-
2. AOT79AU-
g @Y7 NAAD- @Y aoAft PLI° +PIITT LhAhAd
401 3. MANTE
NAD- PI°GA-?
4. hhaTITIge
5. NMI° AAATITIIP
1. AP
L4PT A0 $aa7 QA0+ TIq@1L PLI° +PTIPT AarhAhd
402 2. PA9°
2450 NA@- PHON?
3. hQA@-pg°
1. AP
403 | NPU28@- av2.88tF ALI® +PTITLOAMA NAD- LANN? 2. PA9°
3. AA@-pg°
AN 99 QDTS AMNTO N 12LTPFT PP AS | 1AL
404
&AM TINDTE AP%0% AS AT9mPar: aPhlm- PO+ Pi? 2. PA9°
A@- PAM84, PLI° +PTIPG (LFa09° MG NAdPP LGP 1. h?
405
2. PAIP

45




Declaration

I, the undersigned, declare that this is my original work and has never been presented by

another person in this or any other university and that all the source materials and references

used for this thesis have been duly acknowledged.

Name

Etsehiwot Debe

Signature

Date of Submission

The thesis has been submitted for examination with my approval as university advisors.

Name
Advisor:1 Mulusew Andualem
Advisor: 2 Abebayehu Bitew
Examiners:

Internal examiner: Kebadenew Mulat

Signature

Date

46



