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Abstract

Background: Leishmaniasis is becoming a major public healtbbfgm both in terms of
geographical spread and incidence. Visceral leisimsgs, the worst form among its clinical
forms, is the second largest cause of parasitéeteldeath responsible for 500,000 new cases

each year. No or few risk factor data is availablslorth Gondar zone on this deadly disease.

Objective: To assess determinants of visceral leishmaniasimith Gondar Zone, North West
Ethiopia.

Methods: Facility based unmatched case-control study waglayad from September 1-30,
2013. Samples of 545 case control pairs were ieclugsing consecutive sampling technique.
Data was collected using pretested structured mumestire; entered into EpiData version 3.1 and
exported to SPSS version 16.0 for analysis. Crudk ajusted odds ratio with 95% CI was
calculated to determine the strength of associdietawveen response and predictor variables. P-

value less than 0.05 was considered as a levéjmafisance.

Result: Male sex (OR=4.64; 95%Cl=2.29, 9.39) and age belbb years (OR=3.26;
95%CI=1.54, 6.92) were positively associated witbceral leishmaniasis infection. Mud wall
(OR= 2.49; 95%CI=1.12, 5.58), presences of dog (ORE 95%CI= 2.25, 8.62), termite hills
(OR=3.04; 95%CI=1.59, 5.81) and acacia trees (OF:3R5%CI=1.70, 5.99) increased the risk
of infection. Outdoor sleeping (OR=6.28; 95%CI=13.41.55) was also associated with higher
risk of infection. HIV infection (OR=3.28; 95%CI=5, 7.39) and malnutrition (OR=2.92;
95%CI=1.55, 5.51) were associated with higher oiskfection.

Conclusion: Male genders and being below 15 years of age weséiye socio-demographic

determinants of visceral leishmaniasis. House nveitte mud wall was among the associated
factors. Presence of dog, termite hills and actaiers were also important risk factors. Outdoor
sleeping was positively associated with viscermhimaniasis. HIV and malnutrition were also
important predictors of the disease. Thereforeriieof infection can be reduced by improving
housing condition, sleeping indoor above groundkingaresidential area free and far from

termite hills and acacia tree. The role of peridsticeanimals should also be investigated.
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CHAPTER 1:- Introduction
1.1. Background

As recognized in a resolution of the sixtieth Woittkalth Assembly in 2007,

leishmaniasis is among the most neglected tropiisalases. More than 12 million people
are currently infected throughout the world withm#llion new infections each year (a
number that is rising), and 350 million people astimated to be at risk. It affects the
poorest populations in 88 (mostly developing) caest(1). It is transmitted through the
bite of infected vector, sand fly. Of 500 known gihdtomine sand fly species, only some
30 of them have been identified as vectors of tisease. Only the female sand fly

transmits the disease (2).

The main clinical forms of the disease are: vidcEishmaniasis (VL), whose animal
reservoir is dog for its zoonotic form, cutaneoesimaniasis (CL), for which rodents
served as main animal reservoirs in rural foci enctocutaneous leishmaniasis (MCL)
whose animal reservoirs are sylvatic mammals (8)eRtremely diverse array of disease
manifestations which vary from simple cutaneou®les to severely debilitating, serious
mucous lesions, or fatal visceral disease is prediy these various leishmania species.
Some infections are self healing, but others dentiessly progressive and resistant to all

known drugs (4).

Visceral leishmaniasis, also known as kala azaraised by species of the L. donovani
complex. VL is the most severe form of the diseagh almost 100% mortality rate if
not treated; characterized by irregular attacks f@fer, progressive weight loss,
hepatosplenomegaly, skin damage and hair loss, amednia (5). VL is an old, a
forgotten, largely unknown and neglected diseasésy@ major public health problem. It
is a debilitating disease with estimated 500,000 oases every year, and a tenth of them
will die. The actual figure of death from the diseanay be higher than this estimate
considering the existence of its unidentified fa8ince 1993, Kala-azar endemic foci

have expanded significantly, accompanied by a shsegn the number of cases (6).



Except Australia and Antarctica, leishmaniasesracently prevalent on all continents,
and are endemic in 88 (72 are developing) countdeddwide (7); predominantly in
tropical and sub-tropical regions. Africa, partsAsia, Middle East, Latin America and

the Mediterranean regions took the lion share efarden (8).

Leishmaniasis currently threatens 350 million memmen and children around the
world (9). The disease is most prominent in EastcAf Southeast Asia and South
America. There is an estimated incidence of 1 ®riillion cases of CL and 500,000
cases of VL each year, primarily in South Ameriégst Africa and the Indian
Subcontinent (10, 11). The largest focus of VLnighe South-East Asian region, with an
estimated 300,000 cases. East Africa has approgiynd0,000 cases per year, and the
third largest focus is in the Americas with 4,0@8es reported in 2006 (1).

In Africa, VL is transmitted mainly in rural areasther from a zoonotic source (in
sporadic endemic areas) or human to human in sagbndnthroponotic foci (12). It is

found in parts of Sudan, Kenya, Somalia, Eritrec Bthiopia (13).

Eastern Africa is the world’s second largest VLifoext to South-East Asian region with
an estimated 30,000 cases per year. It occurs mmeraus parts in Ethiopia, Eritrea,
Kenya, Somalia, Sudaand Uganda causing an estimated 4,000 deaths &n(@)alNew

foci are appearing at an alarming rate, and in@den East Africa is on the increase (1).

The first case of VL in Ethiopia was documentedl®42 in the southern parts of the
country. Now, there are about 2,000 to 4,500 casesy year from over 40 localities in
different parts of the country, with endemic areasthe lowlands of the central,
northwest, south and southwestern parts of thetopukost infections are acquired in
north-west Ethiopia in the lowlands of Metema andrtéra, south-west Ethiopia in the

Segen, Woitu and Omo river basins, and in othdated foci in the rift valley (14).



Sporadic cases of VL have been identified from Valgik Tsegede (Gondar), Gibdo,
Raya, and Kobo (Wello), Kijawa (Gambella) and Gealg8idamo) and Genale (Bale)
river basins (15). The disease is particularly plent in the lowlands of northern
Ethiopia. Here, hundreds of thousands of migrantkexs arrive every year to work the

agricultural season (13).

The disease is spreading to a number of previonstyendemic highland areas, as
exemplified by the recent outbreak in Libo and FageAmhara regional State, a
highland area (1, 13, and 16). A national kala-aaak force was established in 2008
with the aim of eliminating kala-azar from the coyrby 2015 (17).



1.2. Statement of the Problem

Leishmaniasis ranks the third in disease burdehsability-adjusted life years caused by
neglected tropical diseases and is the second caugmarasite-related deaths after
malaria; but due to different reasons, it is nekgi attention and emphasis that would be

justified seeing its health importance (18).

Visceral leishmaniasis kills more than 50, 000 peoworldwide; among parasitic
diseases, only malaria is more deadly (19). It rasa public health problem all over the
world. This disease was included by the World Hedlirganization in the list of

neglected tropical diseases targeted for eliminabiyp 2015 (16).

The north-western Metema-Humera focus (which exendrthwards to Eritrea and
westwards into eastern Sudan) is a major VL focuschv presently accounts for
approximately 60% of the total disease burden mdpia (16). Recurrent epidemics of
visceral leishmaniasis have occurred in Metema ldndhera; recently a devastating
epidemic occurred in Humera with an estimated anmegdence of 1,500-2,000 cases
(15).

In northern Ethiopia, the prevalence of visceraHmaniasis is steadily rising posing an
increasing public health issue. To develop effecpvevention and control strategies on
the transmission of the disease it is important generate knowledge on the

epidemiological determinants of the infection (20).

Risk factors for VL are comparatively scarce in thdGondar. Therefore, the aim of this
study was to fill this gap in describing factorsttipose people at risk of acquiring this
deadly disease in North Gondar Zone, Amhara regmwy endemic area with high

disease burden.



CHAPTER 2:- Literature Review

2.1. Risk factorsfor VL

Specific risk factors include age and genetic bemligd and the presence of dog and
other domestic animals. Behaviors such as sleepitgjde under acacia trees and living
in houses constructed of grassy material appeactease risk of infection. Proximity of
human dwellings to termite mounds increases thHe A#though L. donovani infection
has been demonstrated in dogs in several focr, itm@iortance in the transmission cycle
is uncertain. Keeping dogs and other domestic drimmside the house is thought to
promote human infection. Dogs served as resenastshfor the L. infantum and attract
sand flies (21).

2.1.1. Socio-demographic and socio-economic factors
The association between VL and socio-economic aeth slemographic characteristics

have been cited by different studies. These stuidé@® shown that VL infection was
associated with gender, age, marital status, fasidg and economical status (22, 23).
Poverty and lower educational status were assakciaith increased risk of VL. Poverty
increases the risk of infection in many ways relai® poor housing and peridomestic
sanitary conditions like lack of waste managemerd appropriate sleeping facilities,
open sewerages may serve as vector breeding atiagreges and increase access to

human beings and other domestic animals.

An epidemiologic and parasitologic assessment don&ddis Zemen, Amhara region,
Ethiopia in may 2005 showed that male gender isaated with VL infection in the
study area in which the prevalence of positive L(§&ishmanin Skin Test) was higher
among men (34%) than women (26%;0.06) and rose significantly with age among
men (¢ for trend 28.5, K 0.00001) but not in women Xor trend 2.9P =0.09) (24).
Another case control study done in Brazil also regzbthat highest proportion of cases
were males (OR=2.3) (25). Similarly, an epidemigag systematic review and meta

analysis conducted in America to assess factorscedsd with VL revealed that the



male sex was significantly associated with thedtié®, with ORs of 1.30 (1.17-1.44)
and 2.38 (1.65-3.45) (26). However, a case costualy done in Addis Zemen, Ethiopia,
2009, did not show the presence of associationdew/L infection and gender (27).
Similarly, a study conducted in Bangladesh, 20Ehahnstrated absence of association
between gender and VL infection in which 44.6% e$pondents were females and
43.2% males (28).

According to S. Akter, et al. (28), VL infection wassociated with age. Similarly, a
study done in Bihar, India also indicated that ¥lassociated with age of respondents in
which majority (64.67%) of cases were aged betwieto 45 years (29). Another study
done in Nepal revealed agd5 years (OR 5.5, 95% CI: 1.2-25.0) is associated w

increased risk of infection (30).

Human VL infection is also linked with family sizé the household. A study from Addis
Zemen revealed presence of association between eruoibfamily members in a
household and risk of VL infection (AOR=3.54, 95%(]I9, 6.6) (27). Similarly, a cross-
sectional survey conducted in Nepal on Leishmamaodani infection and its risk
factors also indicated that large family size wasoaiated with increased risk of VL
infection (OR 4.4, 95% CI: 1.6-12.6) (30).

Different studies in various parts of the world doented that household income level is
significantly associated with human VL infectiorhéle studies showed that low socio
economic status is major risk factor for VL infecti(31, 32). The work of S. P. Singh et
al. showed that low socioeconomic status was aasuCiwith increased risk of VL
infection (OR=2; 95%CI=1.05, 3.83) (33). Anotheudy from India also reported that
higher socio economic status was associated widbcesdl risk of infection (OR=0.5;
95%CI1=0.3-1) (34). A systematic review and metalymis that assessed subjects’
income directly also showed that an increase inonmewas associated with a decrease in
the occurrence of VL infection (263imilarly a study done in Nepal showed that povert

incidence is associated with the KA incidence (3.



2.1.2. Household and environmental risk factors

The risk of acquiring the disease is mediated tiinopoor housing conditions, lack of
personal protective measures against the vectomd.iin a house with thatch walls
constructed of grassy material and sleeping orgtbend increased risk of VL infection.
A case control study done in India demonstrated Ithimg in a house of thatched wall
was high risk for the disease (OR=2.92; 95%CI=UAF) (33). Similarly, another study
from India also showed that house made of mud wa#l associated with VL infection
(AOR=1.71; 95%CI=1.33-2.20) (36). A cross sectiosaldy conducted in Nepal to
assess risk factors for VL also reported that haasestructed in mud (OR 3.0, 95% CI:
1.1-7.6) was among the risk factors for VL infent{(80).

The habit of keeping dogs and other domestic asimnaide the house and sleeping near
dogs were associated with increased risk of indects dogs are the L. infantum
reservoir hosts and also attract sand flies (2], R3ase control study done in Addis
Zemen, Ethiopia, 2009, on 171 case-control paiwshk that, dog ownership was
associated with VL (OR=2.76; 95%CI=1.5-5.1) withiaareased trend of infection with
number of dogs, ORs of 2.46 (95%CI= 1.5-4.0) fosthhaving one dog, and 2.88 (95%
Cl, 1.0-8.2) for those with two or more dogs (2X)finding of epidemiological survey
and meta analysis also demonstrated that a paifantreasing likelihood of infection
with dog ownership (OR = 1.23; 1.07-1.42) (26).

In the northern part of Ethiopia, the vector of Mlassociated with acacia trees and in the
south with termite hills (9, 14). Termite mounds amportant vector breeding and
resting sites. Proximity of human dwellings to teexmounds & practice of sitting on
termite mounds increases the risk of infection (&mMding from a study done in Kenya
showed that presence of large number of termitena®(P=0.001, df=8, x2=39.821) and
resting or sitting near termite mounds (P=0.00E2dfx?=17.67) was associated with
increased risk of VL infection (6). A case-contsildy from southern Ethiopia also
indicated that proximity of termite hills to homesvassociated with the disease (38, 39).

Presence of acacia tree and sleeping under ighat nias also associated with increased

7



risk of infection (21, 27). A case-control studynducted in Urban Residents in Dharan
Town of Eastern Nepal to investigate factors for Mported that sleeping on bed (OR
0.31, 95% CI 0.13-0.78) and ownership of cattle €OR1 95% CI 0.01- 0.92) were
protective for VL infection (40). Another similatusly done in Kenya and Uganda
borders also indicated that place of sleeping wghly associated with VL infection
(OR=4.38, 95%CI=1.24, 15.49) (41).

2.1.3. Individual behavioral factors

In addition to socio-economic and household andrenmental factors, risk of kala-azar
will also be determined by individual behavioratttars such as nomadic behavior,
associations with livestock, sleeping outdoors. Mwrcontact is increased by sleeping
out of doors habitually (42). Sleeping on the gbincreased risk of VL infection (21).

A case control study conducted in Addis Zemenstess risk factors for VL in a New

Epidemic Site in Amhara region, Ethiopia, 2009,i¢ated that habitual outdoor sleeping
was associated with increased risk of VL infecti@R=2.27, 95%CI=1.1-4.7) (27).
Another case control study done in Argentina alsoased the presence of marked dose-
response effect with the number of months per gpant sleeping outdoors (OR=10.0;
95%CI=3.4-29.6) (43).

In a case control study conducted in Kenya and daait was found that having a
mosquito net was associated with a decreased rfsk/lo infection (OR=0.39;
95%CI1=0.16, 0.95) (41). A case control study conmedcin Fangak, South Sudan
revealed that regular use of a bed net during #ieyrseasons provides a degree of
protection from kala-azar (44). A finding from ladialso highlighted that a bed net
ownership and its consistent usage was protectivendt statistically significant at the
5% level (OR=0.62; 95%CI=0.37-1.03 for bed net owhg and OR=0.79;
95%CI1=0.60-1.02 for its use) (33). Similarly, it svavidenced from the work of Seife
Bashaye, et al. (27) that insecticide-treated metg only protect a portion of those at risk

of infection.



2.1.4. Co-morbid factors
Malnutrition: Poor nutritional status in general and proteinrgyemalnutrition in

particular increase the risk that an infection wgtbgress to clinically manifests full

blown disease of visceral leishmaniasis (22).

A randomized trial study conducted in Gondar Ursitgr Hospital, Ethiopia, revealed
that majority of kalaazar patients had BMI below5L@nedian +SEM: 16.5 +0.3); out

of 25 patients, 11 were malnourished (BMI<18.5) d2dwere severely malnourished
(BMI<16) while the BMI of all controls was found tme above 18.5 (21.5048) (45). A
study conducted in Kenya and Uganda also indicttat malnutrition was among the
main determinants of the disease in which nutréti@tatus of cases was extremely poor;

51.6% of all cases were severely anaemic and 488 moderately anaemic (41).

HIV co-infection: The first case of leishmaniasis associated with' Hifection was
reported in 1985, and the number of reported caseuthern Europe subsequently
increased rapidly. Since that time, 35 countriegeh@ported cases of coinfection. HIV
infection increases the risk of developing VL byaator of between 100 and 1000 in
endemic areas, reduces the likelihood of respamstdatment, and highly increases the
probability of relapse (1).

Different studies all over the world highlightecetimportance of HIV infection as risk
factor for VL. A study done in Humera, Ethiopiapogted that 31% of VL patients were
tested positive for HIV. Concomitant occurrenceHd¥/ with VL not only hastens the
progress of VL infection to clinical VL but alsootrbles the VL treatment by increasing
risk of non responsiveness to commonly availablegslrand repeated relapse of the
disease after treatment. VL has been claimed &"@pportunistic infection considered
as one of AIDS defining illness by World Health @ngzation (WHO) (46). The study
done in Tigray, showed that being infected with HWels the most important predictor of
death among VL patients (AOR=4.5) (47). A case midnstudy from Teresina,
northeastern Brazil, reported that HIV co-infectiaias the most important factor of
death among patients suffering from VL infectiorR© 19.0; Cl= 1.7, 211.3) (48).



2.2. Significance of the study

Since resources in the context of NID and zoonaessarch are extremely limited,
especially when compared to HIV/AIDS, malaria anlerculosis, there is a strong need

for identifying key research priorities in termsdiease control (49).

Risk factor data are essential to design the apatepgoublic health response. The results
of this study will be used to determine which anaeve target interventions and control
strategies should be delivered, and will guide asdeers towards the development of

future studies of better methodological quality.

The study will serve to identify and characterizairmdeterminants relatively rapid and
cheap to collect, and complements other sourcesslofactor information that are more
specific; and it will ultimately help in the sucséd implementation of appropriate and
locally adapted prevention and control strategiesvill also help health planers and
donors working in the area to provide with recersight of the problem to revise their

program and design appropriate prevention and cbiatols.
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CONCEPTUAL FRAME WORK

v Sex, Age
v

v' Family size
v" QOccupation ,
v

Monthly family income

Socio-economic & socio-demographic factors:

Educational status, Marital status, Ethnicity, Bieln,

House hold and environmental
factors:

Housing condition
Termite hills near house
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VISCERAL LEISHMANIASISINFECTION

Fig. 1: Conceptual frame work
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CHAPTER 3:- Objective of the study

3.1. General Objective

» To determine factors associated with visceral hamhiasis in North Gondar
Zone, North West Ethiopia.

3.2. Specific Objective

» To identify factors associated with human VL infentin north Gondar zone.
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CHAPTER 4:- Materials and methods
4.1. Study setting

North Gondar is one of the ¥bnes in Amhara region with an estimated populatibn
2,929,628 (forecasted for 2005 E.C. by zonal siedisdepartment) of which 207,044 are
urban dwellers and the rest in the rural areas.d&@otown is the capital of the zone
located at 742 Kms from Addis Ababa and 180 Kmsftbe regional capital city Bahir
Dar to the North West Ethiopia. There were threéakazar treatment centers (Gondar
University and Metema hospitals and Abderafi heakhter) in the zone that provides

comprehensive kala azar treatment, prevention anttal and other research activities.

4.2. Study period

The study was conducted from Sep. 1 to 30, 2013.

4.3. Study design
Study design: Institutional based unmatched case-control study.

4.4. Population
4.4.1. Source Population:
» Cases: All patients in the three Kala azar treatment eentnamely Metema and
Gondar University hospitals and Abderafi healthteen
» Controls: All apparently healthy patients registered at atigmt department of
the selected health institutions for any othereiflses than leishmaniasis who
tested negative for VL with a serological test (83liagnostic modality which
most of the facilities used for diagnostic purpose.
4.4.2. Study Population: The study population was all confirmed leishmasigsitients
who were on treatment and patients registered encthrresponding health facility at
outpatient unit for any ill health condition thadhmaniasis tested negative for VL.
4.4.3. Study Unit: The study unit of cases was confirmed leishmansgient receiving
treatment, and apparently healthy individual corpag controls tested negative for VL.
4.4.4. Inclusion criteria: Kala azar patients and apparently healthy kala &z

patients and voluntary for interview.
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4.45. Exclusion criteria: Patients who were seriously ill and with mentaloditers and

those who were not willing to be interviewed.

4.5. Sampling procedures and sample size deter mination
45.1. Sample Size Determination: Sample Size was determined by two population

proportion formula for unmatched case control stddgign as shown below using Epi-
Info 7 statistical software by considering that greportion of usual sleeping on ground
near cattle (main exposure variable) 20.9 % amamgrals and 34.57%, among cases,
which is estimated from other similar study (27)n@&ly five percent confidence level,

80% power and case to control ratio of 1:4 to deter odds ratio of 2.0 was used.
Accordingly, 109 cases and 436 controls were ireduich the study. To calculate sample
size dog ownership, usually sleeping outside thesea@nd usually sleeping near cattle on
ground were considered to be main exposure vadaBlet to get maximum sample size
usual sleeping near cattle on ground was takerhasmtain exposure variable. The

formula to calculate the required sample size midyisaas follows:

[Za/2V (1+1/r) p (1-pH+Z BV pr(L-py) +p2 (1-pp)]?
PR )

Where:-
a= The level of significance= 0.05
B = The power of the test = 80 %
r = Ratio of Controls to Cases =4
p;= Hypothetical proportion of controls with
exposure = 20.9%
P, = Hypothetical proportion of cases with exposure
=34.57%
P= pooled estimate of R P, = Pi+rP,
1+r
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4.5.2. Sampling Procedures. Each study subject (case) was selected frontiadlysareas
consecutively until the total sample size was acde Similarly, for the controls every
eligible patient registered at outpatient unitdoy illness than VL tested negative for VL
was included. Accordingly, the maximum sample wasaimed from Abderafi health
center (49 cases and 196 controls) followed by Matenhospital (43 cases and 172

controls) and the rest (17 cases and 68 contnas) Gondar University hospital.

4.6. Study variables
¢ Independent variables:

» Socio-economic and demographic variables (Age, segupation, monthly family
income, family size)

» Behavioral variables (sleeping habit, ownershi@ahosquito net & pattern of use,
knowledge on VL symptoms, transmission, preventioethods, knowledge about
resting and breeding site of sand fly)

» Environmental and house hold variables (termite mdsunear house, acacia trees
near house, domestic animals ownership, sleepewy ar

» Co-infection (HIV/AIDS, malnutrition, tuberculosigjalaria) factors

R/

+ Dependent Variable: Visceral leishmaniasis infection.
4.7. Data Collection Process

Interviewer administered pretested structured quesaires adopted from different
literatures was employed to collect data. The gomsaire was first prepared in English
and then translated in to Amharic and back traedl&d English by principal investigator
and language teachers to check for its consisteBgposure status histories about
sleeping area, sleeping habit, presence of anylyffamémber in the house with VL
infection and any travel history to kala azar endeaneas was asked and documented
retrospectively for the past one year. Nutritiogt@tus of study subjects was determined
by Weight for Height (Wt/Ht) estimated by Z-score WHO per standard. Four health
professionals, three nurse data collectors andcaNBBse Supervisor working in selected
health institution were assigned.
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4.8. Data processing and Analysis

After checking for completeness, data were codebtentered into EpiData version 3.1
databases and then exported to SPSS for Window#mel6.0 for analysis. Descriptive
and summary statistics was employed. Crude andstadjlodds ratio with 95% CI was
calculated to determine the strength of associabetween response variable and
predictor variables. P value less than 0.05 wasidered as a level of significancall

explanatory variables having p - value of less tharquals to 0.2 in univariate analysis
were fitted to multiple logistic regression anatyso as to identify independent factors

and to evaluate the relative influence of the défe co-variates.

4.9. Ethical considerations

Ethical clearance and approval was obtained frotncklt clearance board of public
health and medical science college of Jimma Unityer®fficial support letter was given
from Jimma University to Amhara Regional Health &uw and Gondar University
hospital. Support letter was also sought from ggganal health bureau to Zonal Health
Department. In addition, each treatment center fig and clearly informed about the
aim of the study. After thoroughly discussing thémate purpose of the study, an
informed verbal consent was received from eachyssuthjects. For young children who
were not capable to respond for questions thatoegpxposure status and knowledge

level, parents or guardians were provided consesht@sponded to the questionnaire.

4.10. Plan for dissemination and utilization of findings

The result of this study will be presented at deéeat Jimma University and will also be
submitted to the College of Public Health and MabiSciences department of
Epidemiology. The findings will be reported to AmaaRegional Health Bureau, North
Gondar Zonal Health Department, and MSF-Holland &hfi to enable them take
recommendations in to consideration during theanping process. Attempts will also

be made to get the thesis published on peer redigpuenals for wider communication.
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4.11. Data quality assurance: Before conducting the main study, pre test waseghrr
out on 6 cases and 22 controls at Addis Zemenhealtter. One day training was given
for data collectors and Supervisor. The superwsas checked filled questionnaires for
its completeness on daily basis. The principal stigator and supervisor were made a
day to day on site supervision during the wholaqgokeof data collection. At the end of
each day, the questionnaires were reviewed andketedor completeness and
consistency. Data entry was made by EpiData staisgoft ware to ensure double entry

verification so as to minimize error.

4.12. Oper ational definitions

Visceral leishmaniasis or Kala azar (KA): A case of visceral leishmaniasis is a person
showing clinical signs (mainly prolonged irregufaver > two weeks, splenomegaly and
weight loss) with serological and/or parasitologmanfirmation of the diagnosis.
Co-infection: VL patients suffering from one or more of (HIV, matrition, tuberculosis
or malaria) at admission

Direct agglutination test (DAT): the aqueous antigen which has to be kept refigera
and/or the freeze-dried antigen which is stablarabient temperature useful for the
serologic diagnosis of VL.

Termite hills; Raised soil structures with several ventilation fishabuilt over
underground nest of the termites.

Apparently healthy: An individual who is free from WHO case definiti@ngns and
symptoms of visceral leishmaniasis.

Exposure status history: participants were asked about some exposuresr{erpe of
sleeping on the ground, experience of outdoor siggprevious history of VL, presence
of a member in the family with history of VL, travaistory to kala azar endemic areas)
in the past one year.

Presence of termite hills and acacia trees around: The presence of termite hills and
acacia tree near house was an estimated distasxerlequals to 100 meters.

Nutritional status. Normal >-1Z-score

: Malnourished < -1Zese
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CHAPTER 5:- Result

A total of 545 subjects, 109 (20%) cases and 4¥Bno8controls were enrolled and

interviewed.

l. Socio economic & demographic characteristics

Eighty nine (81.7%) of cases and 246 (56.4%) oftrabm were males. Twenty six
(23.9%) of cases and 48 (11%) of controls werevbdlte age of 15 years. The mean
(+SD) and median age of cases was 24%5+and 23 years respectively. The mean age
of controls was 6.6 years greater than that ofcasel their median age was 29 years.
Thirty four (12.8%) of cases and 127 (29.1%) oftocals were illiterates. Nearly one half
of cases (49.5%) and (47.5%) of controls were rmedrriThere was no significant
difference in mean family size §D) between cases and controls (2.8+Vs 4.22.2
SD). Maximum family size of cases was 9 while tbétcontrols was 13. Majority,

(60.6%) of cases earned monthly family income s$ lihan the median (Table 1).

Table 1: Socio economic & demographic characteristics of study participants in
North Gondar zone, Sep. 2013

Number of Respondents

Cases (n=109) Controls(n=436)

Characteristics N (%) N (%) P-value
Sex

Male 89 (81.7) 246 (56.4) <0.01
Female 20 (18.3) 190 (43.6) 1.00
Ageinyears

<15 26 (23.9) 48 (11.0) <0.01
>15 83 (76.1) 388 (89.0) 1.00

L evel of education
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llliterates
Formal education
Marital status
Married

Other§”
Ethnicity
Amhara
Others*
Religion
Orthodox Christian
Other$*

Family size

15

>5

Occupation
Farmer

Daily laborer
Other§*
Monthly income
<1100 ETB
>1100 ETB

34 (12.8)
75 (68.8)

54 (49.5)

55 (50.5)

99 (90.8)
10 (9.2)

101 (92.73)

8 (7.3)

69 (63.3)
40 (36.7)

44 (40.4)
21 (19.2)

44 (40.4)

66 (60.6)
43 (39.4)

127 (29.1)
309 (70.9)

207 (47.5)

229 (52.5)

408 (93.6)
28 (6.4)

392 (89.9)

44 (10.1)

332 (76.1)
104 (23.9)

145 (33.3)
98 (22.4)

193 (44.3)

136 (31.2)
300 (68.8)

0.67

1.00

0.70

1.00

1.00

0.32

1.00

0.38

1.00

<0.01

0.24
0.23
1.00

<0.01
1.00

Other&* =Single, divorced, widowed; OthétsTigre, Oromo; Othef¥=Muslim, Protestant; Othets=Merchant,

House wife, Student
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I, House hold and environmental variables

Eighty four (77.1%) of cases and 361 (82.8%) oftama possessed houses made with
mud walls. Of total respondents, 76 (69.7%) of sas®l 150 (34.4%) of controls had at
least one dog in their home during study periodsg®adents were also asked about
ownership of cattle and other domestic animals.ofdiagly, 60 (55%) of cases and 127
(29.1%) of controls reported that they possessttegdable 2).

About presence of termite hills, 72 (66.1%) of caged 159 (36.5%) of controls reported
the presence of termite hills around their residéarea. With respect to the presence of
an acacia tree, 71 (65.1%) of the cases and 163%J8of the controls reported the
presence of the tree around home. Study partigpaste also asked where to sleep at
home. Seventy fou{67.9%) of cases and 183 (42%) of controls repottied they had

experience of sleeping on ground during the pastyaar (Table 2).

Table 2: House hold and environmental variables of cases and controls, North
Gondar zone, Sep. 2013

Number of Respondents

Cases(109) Controls (436)
Variables N (%) N (%) P-value
Housing condition:
Type of roof
Corrugated iron 62 (56.9) 257 (58.9) 1.00
Thatched roof 47 (43.1) 179 (41.1) 0.69

Type of floor
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Earthen floor 76 (69.7) 128 (29.4)

Cemented 33 (30.3) 308 (70.6)
Type of wall

Mud 84 (77.1) 361 (82.8)
Cemented 25(22.9) 75(17.2)

Presence of domestic animalsin the home:
Dog availablein the house

Yes 76 (69.7) 150 (34.4)
No 33 (30.3) 286 (65.6)
Cat availablein the house

Yes 42 (38.5) 100 (22.9)
No 67 (61.5) 336 (77.1)
Cattle available in the house

Yes 60 (55.0 127 (29.1)
No 49 (45.0) 309 (70.9)
Presence of termite hill around home

Yes 72 (66.1) 159 (36.5)
No 37 (33.9) 277 (63.5)
Presence of acaciatree around home

Yes 71 (65.1) 167 (38.3)

1.00

0.85

0.17

1.00

<0.01

1.00

<0.01

1.00

<0.01

1.00

<0.01

1.00

<0.01
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No 38 (34.9) 269 (61.7) 1.00

Sleeping place

Bed 35(32.1) 253 (58.0) 1.00
Experience sleeping 74 (67.9) 183 (42.0) <0.01
on ground

Ever sleep near domestic animals during night
Yes 35(32.1) 73(16.7) <0.01

No 74 (67.9) 363 (83.3) 1.00

[1l. Individual behavioral variables

Majority (69.7%) of cases and 142 (32.6%) of controls had experiesfceutdoor
sleeping habit at least during some seasons ipdkeone yealNearly half (49.5%)pf
cases and 33.5% of the controls do not possesseduitm nets. Three hundred and
eighty, (69.7%) of participants ever heard aboetwiord kalaazar. Only 170 (31.2%) of
study subjects knew ways of transmission of VL. tMagjority, (92.3%) of cases and
94.7% of controls knew that VL can be transmittebtigh sand fly bite. But only 28
(25.7%) of cases and 96 (22.0%) of controls knesting and breading site of sand fly.
Concerning awareness on symptoms, 79 (72.5%) ot#éses and 302 (69.3%) of the
controls had awareness on the common symptoms oMdjority of cases (71.6%) and
controls (73.2%) reported that they could idenéfyleast one prevention method of VL
(Table 3).
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Table 3: Individual behavioral variables of cases and controls in North Gondar

zone, Sep. 2013
Number of Respondents
Cases (n=109) Controls (n=436)

Variables N (%) N (%) P-value
Sleeping habit
Never sleep outside 33(30.3) 294 (67.4) 1.00
Experience sleep outside 76 (69.7) 142 (32.6) <0.01
M osquito net possession
Yes 55 (50.5) 290 (66.5) 1.00
No 54 (49.5) 146 (33.5) <0.01
Pattern of use
Always 24 (43.6) 204 (70.3) 1.00
Some times 30 (54.5) 82 (28.3) 0.51
Never used 1(1.8) 4(1.4) 0.74
Ever heard of kalaazar
Yes 78 (71.6) 302 (69.3) 1.00
No 31(28.4) 134 (30.7) 0.64
Know how VL transmitted
Yes 39 (35.8) 131 (30.0) 0.25
No 70 (64.2) 305 (70.0) 1.00
Know place where sand fly can rest and bread
Yes 28 (25.7) 96 (22.0) 0.41
No 81 (74.3) 340 (78.0 1.00
Know VL symptoms
Yes 79 (72.5) 302 (69.3) 1.00
No 30 (27.5) 134 (30.7) 0.51

Know prevention of VL
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Yes 78 (71.6) 319 (73.2) 1.00
No 31(28.4) 117 (26.8) 0.74
Had family member with VL

Yes 26 (23.9) 59 (13.5) <0.01
No 83 (76.1) 377 (86.5) 1.00
Travel history

Yes 14 (12.8) 52 (11.9) 0.79
No 95 (87.2) 384 (88.1) 1.00

IV. Co-morbid variables

Less than one half (30.3%) of cases and (10.3%dwirolswere tested positive for HIV.
Forty eight (44.0%pf cases’ and 71 (16.3%} controls’ nutritional status was found to
be less than the standard (Table 4).

Table 4: Co-morbid variables of casesand controlsin North Gondar zone, Sep. 2013

Number of Respondents

Cases (n=109) Controls(n=436)

Variables N (%) N (%) P-value
HIV status

Positive 33(30.3) 45(10.3) <0.01
Negative 76 (69.7) 391 (89.7) 1.00
Nutritional status

Normal 61 (56.0) 365 (83.7) 1.00
Malnourished 48 (44.0) 71 (16.3) <0.01
Tuberculosis

Yes 2(1.8) 6 (1.4) 0.72
No 107(98.2) 430 (98.6) 1.00
Malaria

Yes 6 (5.5) 19 (4.4) 0.61
No 103(94.5) 417 (95.6) 1.00
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Risk factorsfor VL

Logistic regression analysis was carried out teemheine the most important variables
predicting VL among the study participants. All tiariables which show significant
association during the bivariate logistic regressamalysis were entered to multivariate

back ward conditional logistic regression modetaatrol for confounders.

During the bivariate analysis sex, age, family sirel monthly family income show
significant association with outcome variable. @ dther hand marital status, level of
education, ethnicity, religion and occupation dot rehow statistically significant

association.

The finding from this study demonstrated a sigaific association between sex and VL
infection. Males were about 4.6 times more likedybe affected with VL than females
(AOR=4.64; 95%CI=2.29, 9.39). As to the findingeagas also significantly associated
with increased risk of VL infection. Children letbe&n 15 years were 3.3 times more likely
to be infected with VL than adults who are aged yEars and above (AOR=3.26;
95%CI=1.54, 56.92) (Table 5).

The study demonstrated that family size has st significant association with VL
infection in bivariate analysis. But family size edonot show statistically significant
association when entered to multivariate logiségression analysis. According to this
study, monthly family income is an important preédicfor VL infection. Those getting
monthly family income of below the median had ng&times more chance of getting VL
infection than those who earned above (AOR= 2.3%0I=1.52, 5.04) (Table 5).

All, but sleeping near domestic animals during tidgctors in this block show significant
association with VL infection both in bivariate antlltivariate logistic regression. But
sleeping near domestic animals during night doessraach level of significance in

multivariate logistic regression analysis (Table 5)
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Living in a house made from mud wall increasesdtds of getting VL infection by 2.5
times (AOR=2.49; 95%CI=1.12, 5.58). Respondents wimwmed dog (AOR= 4.41,
95%Cl=2.25, 8.62) and cattle (AOR=2.58; 95%CI=1.883) are 4.4 & 2.6 times more
likely to be at risk of acquiring VL infection thahose who had no respectively. Presence
of termite hills around the house increases the afsinfection by 3 times (AOR= 3.04;
95%CI=1.59, 5.81). Presence of acacia tree algeases the risk of getting VL infection
by about 3.2 folds (AOR=3.19; 95%CI=1.70, 5.99).pArson who had experience of
sleeping on the ground is 3 times more likely taabeisk of getting VL infection (AOR=
2.88; 95%CI=1.57, 5.31)fable 5).

During the bivariate analysis, sleeping habit (ootd Vs indoor), mosquito net
ownership, and presence of a family member wittohysof VL infection in the past one
year showed significant association. On the ottardhpattern of mosquito net usage,
having information about kalaazar (being aware tef Symptoms and transmission
methods, knowing where vector of VL can rest andetlrand knowing prevention
methods of VL), number of family members with pmws VL infection history and
travel to kala azar endemic area in the past oae ge not show statistically significant
association with VL infection. However, only sleegi habit showed statistically
significant association with VL infection when erge to multivariate back ward logistic
regression analysis. Subjects who had experienceutfoor sleeping were about 6.3
times more likely of getting VL infection than thoswho never sleep outside
(AOR=6.28; 95%Cl=3.41, 11.55) (Table 5).

Statistically significant association was demorsttabetween co-morbid conditions and
VL infection in present study. Being infected wiV and presence of malnutrition were
statistically significantly associated with VL imt@on during bivariate and multivariate
logistic regression analysis. Individuals infectedh HIV were about 3.3 times more
affected than those who tested negative for HIV R&3.28; 95%CI=1.45, 7.39).
Malnourished individuals were about 3 times moreelyi to be infected with VL
(AOR=2.92; 95%CI=1.55, 5.51) (Table 5).
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Table 5. Associated factors with VL infection in north Gondar, Amhara, North
West Ethiopia, Sep 2013

Number of Respondents

Factors N (%) N (%)

Sex

Male 89 (81.7) 246 (56.4)
Female 20 (18.3) 190 (43.6)
Ageinyears

<15 26 (23.9) 48(11.0)
>15 83 (76.1) 388 (89.0)
Monthly income

<1100 ETB 66 (60.6) 136 (31.2)
>1100 ETB 43 (39.4) 300 (68.8)
Type of wall

Mud 84 (77.1) 361 (82.8)
Cemented 25 (22.9) 75 (17.2)
Dog presencein the house

Yes 76 (69.7) 150 (34.4)
No 33 (30.3) 86 (65.6)
Cattle present in the house

Yes 60 (55.0) 127 (29.1)
No 49 (45.0) 309 (70.9)
Presence of termite hill around home

Yes 72 (66.1) 159 (36.5)
No 37 (33.9) 277 (63.5)
Presence of acacia tree around home

Yes 71(65.1) 167 (38.3)
No 38 (34.9) 269 (61.7)
Sleeping place

Cases (n=109) Controls (n=436)

COR (95%Cl)

3.44 (2.04, 5.79)
1.00

2.53 (1.49, 4.31)
1.00

3.3 (2.19, 5.23)
1.00

0.69 (0.42, 1.16)
1.00

4.39 (2.79, 6.91)
1.00

2.98 (1.94, 4.58)
1.00

3.39 (2.18, 5.27)
1.00

3.01 (1.94, 4.67)
1.00

AOR (95%Cl)

4.64 (2.29, 9.39)**
1.00

3.26 (1.54, 6.92)**
1.00

2.77 (1.52, 5.04)**
1.00

2.49 (1.12, 5.58)*
1.00

4.41 (2.25, 8.62)**
1.00

2.58 (1.38, 4.83)**
1.00

3.04 (1.59, 5.81)**
1.00

3.19 (1.70, 5.99)**
1.00
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Bed

Experience sleep
on ground
Sleeping habit
Never sleep
outside
Experience sleep
outside

HIV status
Positive
Negative
Nutritional status
Normal

Malnourished

35 (32.1)

74 (67.9)

33 (30.3)

76 (69.7)

33 (30.3)

76 (69.7)

61 (56.0)
48 (44.0)

253 (58.0)

183 (42.0)

294 (67.4)

142 (32.6)

45 (10.3)

391 (89.7)

365 (83.7)
71 (16.3)

1.00 1.00

2.92 (1.87, 4.56) 2.88 (1.57, 5.31)*

1.00 1.00

4.77 (3.03, 7.52) 6.28 (3.4111.55)**

3.77 (2.26, 6.29) 3.28 (1.45, 7.39)**

1.00 1.00

1.00 1.00
4.05 (2.57, 6.38) 2.92 (1.55, 5.51)*

*P<0.05, **P<0.01
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Chapter 6:- Discussion

This study was conducted to assess risk factor¥foinfection in north Gondar, North
West Ethiopia. Since analytical method was empldgettiis study, it can provide better
insight of the predictors and determinants of Vieation in the area. In addition, this
study tried to assess and measure sero-statusi¥grndtritional status and other most

common inter-current infection status of study saty.

This study demonstrated significant associationveen gender and VL infection. This
result is supported by a result from a case corstitadly done in Brazil which reported
that highest proportion of cases were males (OR%23). Similarly, a case control study
from Bihar, India reported that 75.93% of casesanaales with male to female ratio of
3:1 (36). Another epidemiological systematic reviemd meta analysis done in America
to assess factors associated with VL also revethladthe male sex was significantly
associated with the infection, with ORs of 1.30 a@8 (26). The male gender
predominance of the infection could be due to #eson that males are mostly engaged
in outdoor activities and stay out door from dawndusk that might increase their
contact with sand fly and in most rural parts of oauntry men mostly forced to sleep
outside to keep their cattle and farm from theft.

However, a case control study done in Addis Zentethjopia, 2009 did not show
statistically significant difference in sex amongses and controls (27). The possible
justification for this variation could be seasonadriation in which the study was
conducted; the Addis Zemen study was conductedamuary which is post harvest
season in which there might not be significant vétgtidifference between men and
women and all family members sleep outside theirskodue to fear of hot weather
condition. Similarly, unmatched case control stddye in Fangak, South Sudan, 2011,
to assess Risk factors for the transmission of-&ata also indicated that more than half
(56%) of cases were females (44). The probableaesgion for this discrepancy could be
cultural difference in our society and the Sudarwhich Sudanese women are highly

engaged in outdoor activities than men that cautdeiase their exposure to sand fly bite.
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Current study demonstrated that age has a signif@ssociation with VL infection. In
line with this finding, a study done in Trishal Ujda, Bangladesh demonstrated a
significant association between VL and differen¢ agoups (28). Another study done in
Nepal also indicated that age is associated wdteased risk of infection (30). Similarly,
a study done in south Sudan indicated that the pgalgroup for VL infection was under
five children of which 89% were under the age akéhyears old (44). The possible
justification for this age based predominance wiild be due to the reason that children
whose age is below 15 years are with less developsdine system and most of them
would not have previous attack with VL which coaféike them partially immured after
getting infected with the disease commonly obsermeteas with sustained transmission
of the disease. And children in this age group iestmof the third world countries
including Ethiopia and Sudan are forced to engagritdoor activities like herding cattle

and other domestic animals that increase likelihafatieir exposure to sand fly bite.

Monthly family income was an important predictor WE infection in present study.
Consistent with this finding, S. P. Singh et apaded that low socioeconomic status was
found to be associated with VL (33). Another stddye in India also showed that higher
socio economic status was associated with redus&dof VL infection compared to
lower ones (34). Similarly, a study done in Kenya &ganda demonstrated that highest
socio economic status was protective to VL infact{dl). A report from systematic
review and meta analysis that assessed subjectshim directly showed that an increase
in income was associated with a decrease in thenawe of the disease (26). Similarly
a study done in Nepal showed that poverty incidenessociated with the KA incidence
rate. One percent reduction in poverty incidencelcceeduce KA incidence by about
1.6%, implying that poverty reduction will be a yezffective mechanism of reducing
KA (35). The probable justification for this coub@ that low income can affect over all
status of household and individuals in many aspéci income can be associated with
poor housing conditions, poor environmental hygiesonditions, poor nutritional status

and increased risk of infections including HIV/AIDS
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According to this study type of wall from which fe®iwas made (cement Vs mud)
showed statistically significant association with Wfection. This finding is consistent
with findings from other studies which indicate@tlhousing condition is one of the most
important factors for VL. A case control study dandndia demonstrated that thatched
wall of housing condition is high risk for the dese (33). Similar study from India also
showed that house made of mud wall was statisficijnificantly associated with VL
infection (36). Another study from Nepal reportédtithouse constructed in mud was risk
factor for VL infection (30). The possible reasanr this could be due to the fact that
thatched and mud walls are most likely to be crdchked favorable for entrance and
breeding of the vector.

Presence of dog was an important predictor for Wlpriesent study. Consistent with his
finding a study done in Addis Zemen, Ethiopia irdéd dog ownership was associated
with VL (27). The finding of epidemiological surveynd meta analysis in the combined
data also demonstrated pattern of increasing tikelil of infection for subjects with dogs

in the household. The possible justification cobkl that dogs are reservoir hosts for

canine VL and they attract sand flies for searchlobdd meal.

Subjects who owned cattle were 2.6 times moreikélgetting VL infection than their
counterparts. Against this study, a case-contudysttonducted in Urban Residents in
Dharan Town of Eastern Nepal to investigate fadkmrd/L and a study from rural Bihar,
India reported the negative association betwedteaatnership and risk of VL infection
(34, 40). This could be due to the reason thatecatitindia and Nepal might be kept
away from human beings in a separate room unlikecage in which most of rural
residents keep cattle and other domestic animaislanhouse with close proximity to
human beings especially during cold season duesatodf theft.

According to current study, presence of termitéstaind acacia trees around the house
was associated with VL infection. In line with thignding, the case-control study
conducted in southern Ethiopia reported proximiytérmite hills was significantly
associated with the disease (38, 39). Similarlyfinding from Kenya reported that
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presence of large number of termite mounds (P=0.80d resting or sitting near termite
mounds (P=0.001) was associated with increased afsigetting VL infection (6).
Consistent with our finding, a study from Addis Zamreported association between risk
of VL and presence of acacia trees near the h@®&eThe probable reason could be that
termite hills and acacia tree with barks are highlyorable sites for breeding and resting

of sand flies.

However, a case control study done in Kenya anchdgalid not support the finding of
current study in which proximity of termite mounaisd acacia trees were not associated
with increased risk of VL (41). The possible expiaon for this difference could be due
to the reason that termite hills and acacia trealdvgrobably extremely common
throughout the affected communities in Kenya anéndiz that would not be differ in

exposure among cases and controls.

Like in other studies, sleeping area (bed Vs grpumds among the most important
predictors of VL infection in present study. A casmtrol study conducted in Urban
Residents in Dharan Town of Eastern Nepal to ingatd factors for VL showed that
sleeping on bed was protective (40). Another simfilading from Kenya and Uganda
also indicated that people who change sleeping laebaeen bed and ground were at
higher risk of getting VL infection (41). The pdsi& justification for this could be that
sleeping on ground may be related with increasestome which may attract sand fly

and favorable for it.

The result of this finding indicated presence ddtistically significant association

between sleeping habit and VL infection. Experieoiceutdoor sleeping was found to be
major risk factor for VL infection according to eant study. This finding is consistent
with findings from other different areas. A studprh Addis Zemen indicated that
habitually sleeping outside was associated witlreim®ed risk of VL (27). Another

similar study from Argentina showed the presencenafked dose-response effect with
the number of months per year spent sleeping owd@3). This could be due to the

reason that sleeping outside increases the likabygl lof being bitten by the vector.
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As findings from other different countries currestudy highlights a significant
association between bed net ownership and risk lofinfection. Bivariate logistic
regression of this study revealed that having nosauito net is a risk factor for VL
infection though it did not reach significance lewen other variables were added to
the model. Similar to this finding a result fromethwork of Seife Bashaye, et al
highlighted that ownership of a treated bed neeapgd to lower risk of infection, but it
did not reach statistical level of significance }2A& case control study conducted in
Fangak, South Sudan revealed that regular use b#fdanet during the rainy seasons
provides a degree of protection from kala-azar.(#4similar finding from India also
highlighted that a bed net ownership and its coesisusage was protective but not

statistically significant at the 5% level.

Positive serostatus for HIV was among the most imamd predictors of VL in current
study. In line with present result, findings alleovthe world highlighted the importance
of HIV as risk factor for VL infection (46, 50). Atudy conducted in Tigray, Ethiopia
showed that HIV positive serostatus was the mogbmant predictor of death among
patients with VL (47). Similarly, a case contraldy conducted in Teresina, northeastern
Brazil, reported that HIV co-infection was the masiportant factor of death among
patients suffering from VL infection (48). The pims reason for this could be that both
diseases attack the immune system of human beny¥h affects the already weaken

immune system on top of HIV.

Individuals whose BMI is less than the standard (store) were about 3 times more
likely to be at risk of getting VL infection thahedir counter parts in this study. In line
with this finding, a finding from recent randomizédal study conducted in Gondar
University Hospital, reported that majority of cadead BMI below 18.5 and out of 25
patients, 11 were malnourished (BMI<18.5) and 12rewseverely malnourished
(BMI<16) while the BMI of all controls was found tme above 18.5 (45). Another study
conducted in Kenya and Uganda also indicated thtitional status of cases was
extremely poor (41). The probable justification tbrs could be due to the reason that
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malnutrition affects the immune system and redheerhmune response, hence increase
the likelihood of infections.

Contrary to current finding, house-to-house demplgia and immunological surveys
conducted in 10 selected clusters in Nepal dematestrthat no clear association was
found between nutritional status and DAT resultifpoy and malnutrition had no
association with the infection rate (51). The polesexplanation for this difference could
be due to difference in study design and Nepal trbghin a better economical stand than

Ethiopia so that malnutrition state in a generahgwnity may be lower than here.

Limitations of the study: The study was conducted in selected VL treatmenters
with high disease burden; therefore, this may affgneralizability of findings. Co-
morbid factors did not exhaustively include othefnsorbid conditions except for some
commonest ones and as to the VL-HIV co-infectiomjolv comes first (chicken—egg

dilemma) could not be clearly differentiated thatymeverse which is the factor.

34



Chapter 7:- Concluson and Recommendations

7.1. Conclusion

This study identified factors associated with VEettion and highlighted the devastating
effect of co-morbid conditions with visceral leisamiasis. The conclusions to be drawn
from this study are aimed at the implementatiorinbérvention measures, prevention,
and control of the disease.

The socio-economic and demographic factors thae wesre strongly associated with the
infection, regardless of all other variables wege dbeing below 15 years), sex and
income. Males and persons with low monthly familgame were at increased risk of the
disease. Poor wall of housing is the single mogiortant risk factor among housing
condition characteristics. Ownership of domestionats, especially dog and cattle and
presence of termite hills and acacia trees neandlise are important environmental risk
factors. Sleeping on the ground, and any experieh@aitdoor sleeping were important
predictors of VL infection. Not having mosquito raetd presence of family member with
VL in the past year were associated with increastdof VL only in bivariate analysis.

Co-morbid conditions specifically being infectedthvHIV and malnutrition were also

strongly associated with higher risk of infection.

The prevention of VL should be given emphasis erribk of infection can be reduced by
improving household income and avoiding domestimals and clearing residential area
from termite hills and making far from acacia trétaving mosquito nets, as well as
individual protective measure such as avoid sleemin the floor, avoiding sleeping
outdoors, reducing HIV prevalence in the generahmoinity and improving nutritional

status greatly lowers the risk of infection frorh.Vihe complex role of dogs and other
domestic animals in the transmission cycle showddflother investigated and well

documented.
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7.2. Recommendations

The findings of this study provide a useful andeptially valuable tool for leishmaniasis
control. Policy makers and health planners needirtderstand possible determinant

factors which increase risk of infection within tbemmunity.

Policy makers
» Development and distribution of canine anti-leishmbvaccine for dogs should
be commenced.
» Integrated disease surveillance response inclygsgive case detection shall be
strengthened to early predict the incidence andgbeace of the disease so as to

take prompt intervention measures in such enderagsa

Health bureaus, Agriculture bureaus and NGOs working on leishmaniasis
» Strengthen the collaboration and integration of lfighmaniasis prevention and
control activities with other disease control pags aimed against vector borne
diseases.
> Insecticide treated bed net supply should be stiengd and sustainable.

» Dog culling activities targeting non-owned or stdgs should be advocated.

General community
» Sleeping above the ground on bed prepared fromcmayly available material is
highly advisable and avoiding outdoor sleeping asimas possible.
» Keeping domestic animals away from human beingssaparate room.
» Constructing houses at least 100 meters away fcaoia trees with cement wall
(if possible) or making mud walls well plastereddaciearing residential area

from termite hills.

Researchers
» The role of dog in the transmission cycle shouldviel investigated.
» Study should be conducted to further investigat ¢bntroversial association

between domestic animal ownership and VL infection.
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ANNEXS

Annex |: Consent form

INTRODUCTION AND CONSENT:

My name is ---- --. | am workingvith Mr. Kindie Bantie doing a research as

partial fulfilment for the requirement of MasteBegree in Public Health at Jimma
University, Department of Epidemiology. | am inteddto interview patients in this health
institution to assess risk factors of visceralHeianiasis (kala azar) disease. | am going to
ask you some questions that are very importarthi®programmers in health care services to
plan improved intervention of this ugly diseaseu¥aame will not be written in this form
and the information you give is kept confidentlalyou do not want to answer all or some of
the questions, you do have the right to do so. Heweyour willingness to answer all of the
questions would be appreciated. Would you partteifpia responding to the questions in this
questionnaire?

Yes No (Thank him/her and paisext interviewee)

Name and signature of the interviewer who soughttimsent

Interviewer name Supervisor name Date of interview
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Annex 2: Questionnaire English version

Questionnaire for the assessment of factors forrMlorth Gondar Zone, Amhara

region, North West Ethiopia, September 2013

VL status, 1= Present 2= Absent

Part I:
1.

® N o s® N

Socio economic & demographic data

Sex 1= Male 2= Fdm
Ageinyears..........ccoeeeunnn.

Educational status, 1=llliterate = Zormal education (highest grade achieved)
Marital status 1= single 2= Married 3=Dived 4= widowed

Ethnicity 1= Amhara 2= Tigre 3= Oromo 4= othe&gecify.............c.ccovenis
Religion 1=Orthodox Christians 2= Muslims 3= Protestafit others, specify........
Family size (in number) ------------------

What is your occupation? 1= Government employe#&2rchant 3= House wife
4= Daily laborer 5= farmer 6= student

How much the family earn monthly?

Part 11. House hold and environmental variables

1. Typeof roof? 1= Corrugated iron sheet 2= Thatched roof 3= Other (specify)
2. Type of floor? 1=Cemented 2= Earthen floor
3. Type of wall? 1=Cemented 2= Mud
4. s there dog in your homeA=Yes 2= No
5. Is there cat in your homel= Yes 2=No
6. Do you possess cattle in your home? 1=Yes 2=No
7. Is there termite hill near your house at a 100 mdisdance? 1= Yes 2=No
8. Is there acacia tree near your home at a 100 mistance? 1= Yes 2=No
9. Where do you sleep at home in the past one year@nlthe bed 2= On ground
3= Mixed
10. Do you sleep near domestic animals? 1= Yes 2=No

11. Have you had family member with VL in the past gear? 1= Yes 2= No
12.If yes to Q. 11, how many members?
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Part I11: Individual behavioral variables

1.

o~ DN

o

10.
11.

12.
13.

14.
15.
16.

17.

18.
19.

Specify your sleeping habit 1= Never sleeps oatsi2k Sleeps outside during some
months 3= Sleeps outside all of the year

Do you have mosquito net? 1= Yes 2=No

If yes to Q. 2, pattern of use? 1= Always @mse times 3. Never use

Have you ever heard of kala azar? 1= Yes 2= No

If yes to above question, how (where) did you hediit? 1. Mass media 2. Health
facility (health professionals) 3. Friends

Do you know how VL is transmitted? 1= Yes 2=No

If yes to Q. 6, how? 1= through sand fly bite tBrough sharing of contaminated sharps
3= through respiratory droplets 4= othepeC(Hy)......ccvevvnenn.

Do you know where vector of VL rest and breed? &s Y2= No

If yes to Q. 8, list them, 1= termite hills 2= A@adtrees 3= Cracks 46thers (spe

Do you know symptoms of VL? 1= Yes 2= No

If yes to Q. 10, ask respondent to list at leadt=3fever 2= weight loss 3= abdominal
swelling 4= epistaxis (nasal bleeding) 5= gum hileg®= loss of appetite

Do you know how this disease can be prevented?es=Y 2= No

If yes to Q. 12, list the methods. 1= Mosquito n&t Not sleeping habitually outside the
door 3= Constructing houses away from termitks lit Constructing houses away from
acacia trees 5= Constructing houses from cemglatstering walls and making free of
cracks. 6= Dog culling 7= Smokes to repel vectors

Have you had this illness previously? 1=Yes 2= No

If yes to above question, have you been treateif*d = yes 2= no

If yes to Q. 15, where did you seek treatmentéalth institution 2=Pharmacy (self
prescription) 3= Traditional healers 4= Elsewhspecify--------

Any history of travel to kala azar endemic arearftéra, Metema, etc) in the past one
year 1=yes 2=no

Visceral leishmaniasis type identified 1 = Prima&y Relapse 3 = Other
Duration of illness 1 = 0-1 month 2 = 2-3 montBis 4-5 months 4 = More than 5
months

Part 1V. Co-morbid factors

e

HIV status 1 = Positive 2 = Negative 3= Unknown
Nutritional status 1 = Normal 2 = Malnourishe?2F Unknown
Tuberculosis present? 1 =Yes 2 =No 3= dmkn

Malaria present? 1 = Yes 2 = Unknown
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Annex I11: Questionare Amharic version

089 2yacat P7WNL0N MS AS vh9PS Aern hAS AG99%.e/nARHC/ (G @4 ANTrPT7
ATIPGE OFHIE aomeP 1@.;;

2P AL Oav(lt PO omBP ATINLE: 094 APt P

ave)(1.

P RO U TN I A —— L0AA:: PIPNLD- (B9 QUGN AP PHPUCT hed
PoIvtSt 4014 UG PEE At W& OB OC AP AP 028 897 ficCaAL (WNLTaN mS
HCE NATANE, TPUCT heEA AUATE 850« 91910 76T 19ThEL AL L15A:: PTGk GAT]
PAATTLe/MARHC) (AT @47 AOIPT (oeaft eONF@F ACHt Aavodt ATITH 10-::
AAUPI9PE OGO+ OC AHIIB T PATFD- 0ATG PG PG ANHPTT Aar8AN 09045 TETt TORPTT
APCNAL AU PTLAMT TITFD-9° ool PGk G477 O AMLA ATATNT ALD-AICE APHE
O77° TANE hQATIP:: PP (lomBE AL ALmMPNIP:: AAHY PACH °AT PNOI@7 AComt
AP St O TG RWRAD HLA® OFFA eem? HAOTL aPAh ATRAMTT AARCT
AMEPPFAv-:: 190cd® 1 1N&A AATPaPAN PTILANT TOE NA WTLIPAN hL18590:

NPSE APATG .95 1PTH? AP Y A7) —
9oNOG

P aMRET RPPAD- D I 4CTY ¢
erPMMsG 9° GCTY e
PALATTLOMLN Ui 1. AA 2. eA°

h&d 5: PTnfEP/@ AmFAL TWNEE AT LhTTLEE vt

. &> 1o 20t
2. ALY

3. PTIUCT £LF 1. 910 § oG 07 TA 2. 9005 /T (PGPdT et hed)
4. eo0F vpd 1. ean0ft 2.e10/F 3.24HF 4. ee+at/ot
5. N%C 1A% 209146 3. hCT° 4. MA (£10%)

6. 229IFF 1.PCP&NG 2. 0PN 3. TCEAFTT 4. AA (£10%)

7. PO RPC---mmmmmmmmmmee-

8. 0 1.0k A5 2. 198 3. P hoP(bt 4. 07 Wetd 5 A (£10K) -------
9. POC UL (P0FAN AMFAL L) AA1C--mmrmmmemmememee

h&d g eTtmfe/P/@ AL AT AOLE U273
1. 0P Mg ¢RI h9PT 102 1. PSCEC W8T 2. €¥C h&T 3. h (£10R)
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2. TP OAA PTTI0@ hPT 102 1. DATLTE /AL 2. AdC 3. A (£14%)
3. PP A8 eHTINO- h9PT 102 1. AhE 2. b RTAOT 3. hdA (R1A)
4. nLntat A R0 (1AL 20T AT0AT NOLTP 815 e T?
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