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1. INTRODUCTION 

1.1 Background and Justification of the Study  

Malaria is a life-threatening parasite disease transmitted by the bite of infected Anopheles 

mosquito (WHO, 2008). About 3.4 billion people, half of the world's population, are at 

risk of malaria. In 2012, there were about 207 million malaria cases (with an uncertainty 

range of 135 million to 287 million) and an estimated of 627,000 malaria deaths (with an 

uncertainty range of 473 000 to 789 000) mostly in Africa region. Increased prevention 

and control measures have led to a reduction in malaria mortality rates by 42% globally 

since 2,000 and by 49% in Africa (WHO, 2013).  

Death and morbidity from malaria have enormous social economic costs. That is, malaria 

is both causes of poverty and at the same time consequence of poverty. Thus, it has a 

significant and measurable direct and indirect cost, and has recently been shown to be a 

major constraint to economic development.  The disease may account 40% of public 

health expenditure, 30%-50% of inpatient admissions, and up to 50% of outpatient visits 

in areas with high malaria transmission and is estimated to cost Africa more than 12 

billion USD every year ( Africa Union, 2010). Moreover, in Ethiopia, malaria has forced 

people to inhabit the less agriculturally productive highlands. Given that the country 

economy is based on agriculture, peak malaria transmission coincides with the planting 

and harvesting season, the economic impact of malaria is burdensome (PMI, 2011). 

Like other tropical countries, malaria in Ethiopia is a leading public health problem. 

Seventy five percent of the total landmass of Ethiopia is malarious and 68% of its 

population (48 million) is estimated to be at risk of malaria infection (FMoH, 2012).   

In Ethiopia, areas at altitudes between 1,600 and 2,000 m above sea level (masl) are 

epidemic-prone hypo endemic zones of malaria (FMoH, 2006). The prevalence of 

malaria has been found to vary amon�J�� �O�R�F�D�W�L�R�Q�V�� �S�R�V�V�L�E�O�\�� �E�H�F�D�X�V�H�� �R�I�� �W�K�H�� �F�R�X�Q�W�U�\�¶�V��

heterogeneous topography and weather conditions (FMoH, 2006). 

Malaria transmission in Ethiopia is unstable and seasonal affecting all age group of the 

population ((FMoH, 2005). Transmission of malaria peaks bi-annually from September to 

December and April to May (Ayele et al., 2012) coinciding with major harvesting season 
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with serious consequences for the subsistence economy of country, and for the nation in 

general. The disease accounts for about 30% of the overall disability adjusted life treats 

lost. According to Ethiopia Federal Ministry of Health (FMoH), in 2009, malaria was the 

first leading cause of health problem, accounting for 12% of outpatient visits and nearly 

8.55% of health facility admission. The FMoH estimate that there are 5 to10 million 

clinical malaria cases and approximately 70,000 people die of malaria each year (FMoH), 

2009; PIM,2011).It has also been documented in the nationwide child survival study that 

malaria affected school attendance by 20% and contributes to 47% of the child deaths in 

Ethiopia (FMoH, 2006).  However, these figures probably under estimate the true burden 

of malaria in the country since a large proportion of the population does not have access 

to health care services.  

 

Major epidemics occur every five to eight years with focal epidemics as the commonest 

form. In 2003, large scale malaria epidemics occurred from April to December resulting 

in 2 million clinical and confirmed cases and 3000 deaths, affecting 3368 localities in 211 

districts (FMoH, 2006).   

The real distribution of different malaria parasite species worldwide including Ethiopia is 

not known. Mueller et al. (2008) reported that the global numbers for P. malariae and P. 

ovale are not known. The burdens of P. ovale and P. malariae are even more 

underrepresented in blood film survey since P. ovale can sometimes resemble P. vivax 

except for the rare oval infected erythrocytes or number of nuclei in schizonts (Mueller et 

al., 2008). In addition, non-falciparum species are often missed on thick blood film 

during examination.  

The Presidential Malaria Intervention (PMI) indicated that parasite prevalence (as 

measured by microscopy) in Ethiopia was 0.7% and 0.3%, respectively for P. falciparum 

and P. vivax. The 2011 PMI draft report shows 1.3% of children under age of 5 years 

were positive for malaria in microscopy and 4.5% were positive for malaria using rapid 

diagnostic techniques (RDTs). P. falciparum constituted 77% of these infections. The 

2011 presidential malaria intervention (PMIS) survey demonstrated a remarkable 

demarcation of malaria risk at an altitude of 2,000 meters, with thirteen-fold higher 
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 1.2. Objectives of the Study 

          1.2.1. General objective 

The general objective of this study was to assess prevalence of malaria and associated 

risk factors in people living in Dansha town and its surrounding kebele, Tigray region, 

north Ethiopia. 

             1.2.2. Specific objectives  
The specific objectives of the study were to  

      1 - Determine the prevalence of malaria in Dansha town and its Surrounding                            

           kebeles 

      2 - Asses bed net coverage. 

       3 - Identify risk factors that influence prevalence of malaria. 
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   2. LITERATURE REVIEW  

            2.1. Transmission  and Biology of Malaria Parasite  
Prior to transmission, malaria parasite reside within the salivary glands of the mosquito. 

The parasite is in its sporozoite stage at this point (Bruce Chwatt, 1985). Therefore, 

malaria infection is initiated by the transmission of sporozoites to the vertebra host 

through the bite of an infected mosquito (Renia and Potter, 2006). As the mosquito takes 

it blood meal, it injects a small amount of saliva into the skin wound. The saliva contains 

anti-haemostatic and anti �±inflammatory enzymes that disrupt the clotting process and 

inhibit the pain reaction (Bruce Chwatt, 1985). The sporozoites enter the blood stream, 

reaching the liver where they invade and undergo schizogony within hepatocytes. In P. 

falciparum and P. malaria infection all schizonts mature and merozoites are released into 

the blood stream and invade red blood cell, but in P.vivax and P. ovale infection some 

become hypnozoited (Renia and Potter, 2006).  

After multiplication, new merozoites will be formed and will re-invade the red blood 

cells. During this cycle, sexual forms of the parasite are generated and can consequently 

be taken up by mosquito during blood meal. These sexual forms will fuse and undergo 

sporogonic development in the mosquitoes mid gut forming new sporozoites that travel to 

the salivary gland of the vector. The pre-erythrocytic stage of infection (lasts between5.5 

and 14 days depending on the species) is asymptomatic. The blood stage can last up to a 

year with P. falciparum and close to 50 years with P. malaria, if not treated (Renai and 

Potter, 2006). 

Transmission depends up on the duration for which gametocytes are carried in blood, the 

infectivity of this gametocytaemia to the local vectors, and the abundance and behavior of  

the vectors (Drakeeley et al., 2006). The attractiveness of humans to mosquitoes is 

unevenly distributed amongst the human population. Mosquitoes apparently prefer to bite 

individuals with the lower biomass and lower body surface area (Port et al., 1980). 

Ambient temperature play major role in the life cycle of the malaria vector. The 

sporogonic cycle is also dependent on temperature. It takes about 9 to 10 days at 

temperatures of 28
0
C, but stop at temperature below 16

0
C.The minimum temperature for 

parasite development of P.falciparum and P.vivax approximates 18
0
C and 15

o
C, 
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ABSTRACT 
P neumoni a is the biggest single caus e of chil dhood morbidi t y and mortali ty und er the age of five years 

in developi ng countries, i ncludi ng Ethi opia. A h o s p i t a l b a s e d cr o s s -  s e c t i o n a l stud y was conduct ed with 

the objecti ve of d etermi ning the preval ence of pneumoni a and its associated risk factors among u nder -

five chil dren admi tt ed to Dangil a prim ar y hospi tal, northwest, Ethi opia. Socio - d e m o g r a p h i c , 

environmental, nutrit ion and past co - morbidi t y related char acte risti cs, and other  cli nical va riables we r e 

co l l e c t e d f r o m 3 8 4 ca r e gi v e r s / m o t h e r s an d of t h e i r u n d e r - f i v e c h i l d r e n u s i n g s t r u c t u r e d q u e s t i o n n a i r e 

an d p a t i e n t re c o r d s . St a t u s e s o f pn e u m o n i a �Wa s d e t e c t e d u s i n g r a p i d x - r a y d i a g n o s t i c d e t e c t i o n 

m e t h o d . Dat a w e r e an a l yz e d u s i n g s t a t i s t i c a l p a c k a ge s o f t w a r e f o r s o c i a l s c i e n c e s ( S P S S )  v e r s i o n 20. 

Bi v a r i a t e an d m u l t i v a r i a t e l o gi s t i c r e gr e s s i o n an a l ys e s w e r e u s e d t o i d e n t i f y t h e  p o s s i b l e ri s k  fa c t o r s 

o f p n e u m o n i a am o n g u n d e r - f i v e ch i l d r e n. Variables havin g p - v alue < 0.05 wer e consi der ed as 

statis ti call y signi ficant.  Fr o m t h e t o t a l o f 38 4 un d e r fi v e ch i l d r e n incl uded in thi s stud y, 6 8(1 7.7%) 

were fou nd to be pneum onia posi ti ve. A higher p revalen ce  (31 %)  of pneu moni a p osit ive in thi s finding 

�Was observed in age ran ge of 37 - 59  mont hs. Unde r �±five chil dr en from fro m parents who use d  fire wood 

and ch arco al as sourc e o f fuel for cookin g wer e t he most pneumoni a af fe cted as compa red to chil dren 

whose fami li es use othe r  items a s a sourc e of fu e l for cookin g food. No  pneumoni a cas es wer e det ected 

among households who were usin g electri c powe r for food cooking.  Und er - five ye ars old chil dren �Who 

lived in urban area and located on mot hers back during cookin g were more likel y assoc iated with 

pneumoni a than  chil dren who lived in rural area and outsi de the cooking house.  Chil dren from low 

educati onal status of par ents were mor e aff ected b y pneumoni a than Chil dren from high educati onal 

status of parents. In thi s stud y hi gh pr evalenc e of pneumoni a was obser ved in chil dren from smok er 

households than chil dre n from non - smok e r hou seholds.  Keepin g catt le in the living room was an 

important risk factor for pneumoni a posi ti vit y among und er - five chil dre n . Partial br east feed er  u nder -  

five chil dren were mo re i nfected in pneumoni a th a n those w ho wer e ex clusi ve bre ast fed. Chil dren  were 

breast fed l ess than six mont hs were the most af fected in pneumoni a tha n chil dren wer e bre ast fed 6 to 

12mont hs.  Relativel y hi gher pr evalen ce rates of pneumoni a we re found among chil dren who had his tor y 

of cou gh, fast br eathi n g and dif ficult y in br e athi ng, than those who did not report these cli nical 

manifestatio ns. Chil dren who had tonsi llit is in the last two weeks were more likel y to dev elop 

pneumoni a than Chil dre n who had no tons il li ti s.  

Keywords: D a n gi l a ,  E t h i o p i a ,  P n e u m o n i a ,  P r e v a l e n c e ,  R i s k fa c t o r s ,  U n d e r - f i v e ch i l d r e n
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1. INTRODUCTION 

1.1. Back ground of the Study 
 

P neumoni a is a serious disease that affe cts alveoli and the bronchiol es and result ing diffi cu lt y in  

breath in g . It is  usu all y caused b y  bacte ria, virus e s, or fun gi ���� �� �,�Q���Y�L�U�X�V���D�Q�G���E�D�F�W�H�U�L�D�¶�V���L�W���P�D�\�� �R�F�F�X�U���X�S���W�R��

45% in chil dr en and 15% in adult s. Bacteria are th e most comm on cause o f comm unit y - a c quired 

pneumoni a (CAP), with streptococcus pneumonia isol ate d in nearl y 50% of cases, Homophiles influenza 

in 20%, and Mycoplasma pneumonia in 3% of cases. (  Nair et al., 2011). Comm on  viral infecti on agents 

of pneumoni a include rhinovi ruses, coronavirus es, influenz a virus, resp irator y s yn c yti al virus (RS V), 

adenovi rus, and Para influenz a. Fungal pneu moni a is uncomm on, but occurs more comm onl y i n 

indi viduals with weakene d immune sy stems or oth er medical p roblems  ( H o rtal  et al., 2014).  

The infe cti on of pn eumoni a caus es inflamm ati on in the air s acs o f the lun gs ,thi s r esult a buil dup of fluid 

that makes it hard to bre ath and it can be a medi cal emer genc y, esp eciall y amon g hi gh risk group s like 

people over 65 and unde r five ye ars old. Once th e infecti on gets int o the l ungs, inflamm ati on caus es air 

sacs (alveoli), to fill - up with fluid or pus that ca n lead to troubl e bre athi ng, cou ghing and cou ghi ng u p 

ye ll ow o r bro wn mucus. If the inf ecti on fluid buil dup get seve r enou gh, it can stop the lungs from doing 

their job. When the lungs are un able to add ox yge n to the blood and  remove ca rbon diox ide at the correc t 

levels, respir ator y fail ure can occur e.T ypicall y it affects the lungs, but com pli cati on can le ad to pro blems 

in circulator y s ystem, when the infecti on spre ad from the lungs int o the blood stream that result septi c 

shoc k and it causes ve r y low blood pressure and a reduc ed blood flow to the major bod y o r gans. When 

�W�K�H���R�U�J�D�Q�V���G�R�Q�¶�W���J�H�W���H�Q�R�X�J�K���E�O�R�R�G���D�Q�G���R�[�\�J�H�Q�����W�K�H�\���E�H�F�R�P�H���G�D�P�D�J�H�G���D�Q�G���H�Y�H�Q�W�X�D�O�O�\���V�K�R�X�W���G�R�Z�Q�����R�U�J�D�Q��

fail ure). It also aff ects th e muscular s ystem of the bod y in such a wa y that , as the bod y tries to fi ght an 

infecti on, weakn ess of m uscle ma y also oc cur  (Na ir et al., 2011 ;  Tramper - S tranders, 2018 ) . 

Globall y Pneumoni a is the leadin g caus e of ch il d mortali t y from infe c ti ous diseases, acco unti ng fo r 

approx im atel y 16% of under - �I�L�Y�H���\�H�D�U�V�¶���R�O�G���F�K�L�O�G�U�H�Q���G�L�H�G���D�Q�G���F�D�X�V�L�Q�J���P�R�U�H���G�H�D�W�K�V ( Walker et al., 2013).  

From thi s 90 �–95% of dea ths occur in the developi ng world. Most cases oc c ur in India (43 mill ion), China 

(21 mill ion) and Pakist an (10 mill ion), with addit ional high numbe rs in Ban glad esh, Indon esi a and 

Nige ria (6 mill ion each ( Rudan et al., 2010).  The African Re gion has the highest burden o f global chil d 

mortali t y, 50% of worldwide deaths from pneumoni a in thi s age group. By contr ast, less than 2% of thes e 

deaths take plac e in the European Re gion and le ss than 3% in the Region of the Americas. More than 
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90% of all deaths due t o pneumoni a in chil dren age less than 5 years ta ke place in 40 countries. The 

incidence and sev erit y of chil dhood pneumoni a was hi ghest in Afric a and sout h East Asia, which 

accounted fo r 30% and 39% respecti vel y o f the global burden of sev e re cases. Mor e than 490,000 

children under - five died b y pneumoni a in sub - S ah aran Africa ( Rudan et al., 2010) .  

Based on the pla ce and wa ys of oc curr enc e ,  pne umoni a ca n be comm unit y - a cquired, hospi tal - acq uired 

(nosocomi al) and venti la tor associated pneumoni a and also it can classifie d b y the area of lun g aff ected: 

lobar, bron chial and acut e int erstit ial pneumoni a. Based on si gns and s ym ptom s  it can classifi ed as  non -

sev ere, seve re, or ver y s evere. People with infe c ti ous pneumoni a often h ave a producti ve cou gh, feve r 

accompani ed b y sh aking chil ls, shortness of breat h, sharp or stabbing ches t pain during deep br eath s, and 

an incre ased rate o f br eathi ng ( W HO ,  2017 ). Defe ren t risk factors ar e associated with chil d hood 

pneumoni a in developi ng countries including mal nutrit ion, low birth weight, non ex clusi ve breast feedin g  

for the  first 6  mont hs of age and la ck of immuni z ati on . Besides the abo ve facto rs,  housi ng cond it ion, 

passi ve smok ing, matern al educati on, da y ca re att endanc e, birth order, and environmental factors su ch as 

indoor air poll uti on, o vercr o wding, humi dit y, and outdoor air poll u ti on  are also associ ate d with 

pneumoni a infecti on  (Ru dan et al., 2010) . 

The co rnerstones of eff ecti ve tr eatm ent fo r chil dhood pneumoni a are anti biot ics and supportive care. 

Breastfe eding pr acti ces, including ex clusi ve breastfe eding durin g the first six mont hs of life and 

conti nued bre astfe eding unti l 24 mont hs of age  are critical fo r redu cing  th e burd en of und er - fiv e 

Pneumoni a. The protecti ve eff ect of human milk also against respirator y infe cti on is att ributed to its 

numerous immune - biol ogic al c omponent ( Lamb ert, 2013). Comm unit y case mana gement of chil dhood 

pneumoni a redu ces pn e umoni a mortal it y b y 70%. Accumul ati ng evide nce su ggests that com muni t y 

based use of oral anti b iot ics for pneumoni a ma y be a feasibl e and ef fecti ve strate g y fo r red ucing 

mortali t y (Rashid et al., 2017). Imp roved access t o healt h car e, immuni z ation, bett er nutrit ion, pro mot ion 

of bre ast feedin g, and im proved livin g condit ions  contribut e to the reducti on in incidenc e o f pneu moni a 

and decli ne in cas e fat a li t y rates. Improv ed ho me venti lation and redu cti on in ex posure to indoor air 

poll uti on and cigarett e s moke are importan t strat egi es to reduce the sev er it y and incidenc e of chil dhood 

pneumoni a. Preventi on of pneumoni a has also been ex pedit ed b y the int roducti on of  Homophiles 

influenza t ype b ( H IB ) , pneumococc al  conju gat e vac cines (PC V) and res pirator y  s ync yti al vi rus (RS V).  

Effecti ven ess of Homophiles influenza type b ( HIB) va ccine  in low and middle income cou ntries 

indi cates a reducti on of 18% in radiol ogi cal pn eumoni a, of 6% in sev ere pneumoni a and of 7% in 

pneumoni a - associat ed mortali t y ( G ra y and Zar, 2010).  
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indoor abundance of vectors. Houses are the principal site where malaria vectors bite and 

rest, hence improved housing may reduce indoor occurrence and the risk of malaria 

transmission in Ethiopia. However, housing conditions and their impact on indoor 

abundance of vectors may vary with respect to geography, socio-economy and individual 

household factors (Abebe et al., 2013).  

In Kenya, malaria prevalence varied in age, marital status, residence and used of bed nets 

(Peter et al., 2007). According to study in Eritrea, age and presence of breeding sites near 

the house did not associassion with malaria, however, house spraying and sleeping under 

ITNs lower the prevalence (Sintosath et al., 2005). 

2.5.Methods of Malarial Control and Management 

            2.5.1. Using Insecticide -Treated Nets and Indoor Residual Spraying  
Few vector control methods can be considered as effective against malaria mosquitoes as 

insecticide-treated nets (ITNs) and house spraying with residual insecticides (IRS). In 

recent years, endemic countries using the two methods singly or in combination have 

reported significant declines in malaria related morbidity and mortality (Curtis and 

Mnzava, 2000). Intervention trials using ITNs and spraying has suggested that ITNs can 

reduce malaria cases by 39% to 62% and child mortality by 14% to 29% (Lengeler, 

2004). Similarly IRS has been shown to significantly disrupt malaria transmission, 

eliminate malaria vectors and reduce malaria incidence (Lengeler, 2004).   

In Ethiopia insecticidal net coverage has increased to 53.3% (FMoH, 2009). Nationwide 

distribution of ITNs especially long lasting insecticide treated nets (LLITNs) along with 

artemisinin-based combination therapy (ACT) has resulted in 73% reduction in in-patient 

malaria cases as well as 62% reduction in deaths in children under 5 years of age in 

Ethiopia (Otten et al., 2009). Lack of knowledge regarding priority groups to sleep under 

ITNs in the household, believing ITNs to have negative side effects and inappropriate 

usage frequency are reported to hamper effective utilization of ITNs in different parts of 

Ethiopia ( Fettene et al., 2009) 

Awareness of the study subjects to associate mode of malaria prevention by ITNs via 
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approach es of pneumoni a . The  most important cult ural gaps about  pneu moni a infecti on or other healt h 

infecti on was  �P�R�W�K�H�U�V�¶ awaren ess  about h ealt h ca re se eking behavior rel ated to chil dren h ealt h. Par ents in 

the stud y area wer e not perceiv ed chil dren illness, as a serious enough. Dis tance from  healt h cent er, lack 

of mone y at the fami l y l evel  for s eekin g tre atm e nt at the hospi tal leve l and most mot hers in rural areas 

did not have knowled ge about severit y of unde r - five pneumoni a. Pneum onia  disease  burd en a direct 

healt h costs related to m edical uti li z ati ons and th e use of presc riptio n dru gs,  also  indi rect costs th at was 

related to absen t eeism of car e givers from their own da y to da y acti vit y while the pati ents used mor e 

medical care servic es, p a rticularl y  inpatient se rvic es than non - pati ent se rvices . Pneumoni a is not on l y the 

problems of indi viduals, but it is also equall y th e problem of  healt h inst it uti on  and comm unit ies at large.  

Even though improv eme nts were don e to prev ent pneumoni a, litt le is known about pneumoni a an d risk 

factors amon g under - fiv e chil dren in Ethi opia includi ng stud y area at the comm unit y lev el. Besid es, the 

insuffic ient att enti on tha t had given to unde r fiv e pneumoni a infe cti on and risk factors was on e of th e 

pushi ng iss ues in ord er to stud y the present proble m ( Tsion  Assefa  et al., 2008 ).  

The stud y was carri ed out  to fill  the above mentioned  gaps b y  ass essi ng the pr eval enc e of pneu moni a 

among unde r -  five �\�H�D�U�¶�V old chil dren and risk  factors in thi s hospi tal, and to update the previous 

knowledge on the same problem.  
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1.3 Significance of the study 

The si gnifican ce o f this s tud y was to d escribe the prevale n ce o f pneumon ia and risk factors amon g u nder -  

five ye ar �¶s  old  chil dren  in the stud y ar ea . It ma y serves as source  informa ti on for concerned he alt h car e 

officials to priorit iz e thi s healt h relat ed problem an d prevent it. In addit ion, the information obt ained from 

thi s s tud y ma y also important for the gov ernme ntal and nongove rnmental organiz ati on to widen their 

scope on prev enti on and int erventi on o f unde r - fi ve �\�H�D�U�V�¶���R�O�G pneumoni a in orde r to improv e the healt h 

status of the comm unit y. The  result of thi s stud y was also t hought to give a baseli ne info rmati on for 

further la r ge s cale studi e s on the same p roblem and also used to ensu re th e conti nuit y o f vari et y of car e 

so that healt h y p re - s choo l under five ye ars age chi ldren wer e transfo rmed t o healt h y adolesc ent.  
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A study conducted in Kolla Temben, Tigray by Zewdneh et al. (2011) revealed that most 

of the people in the sub-districts (93.7%) to have appropriate knowledge regarding ITNs 

use. However, actual inspection of ITNs has shown difficulties in net usage such as 

hanging of nets on the wall without using it and keeping them in their packages. A study 

conducted in Assosa zone by Legesse et al. (2007), has shown that less than half (47.5%) 

of the study participants responded that malaria is caused by mosquito bites. Of these, 

95% of the respondents replied that mosquitoes bite at night.  Another study conducted in 

Arba-minch, 98.2% of the respondents replied that mosquito bite is a cause of malaria 

(Astatkie, 2010). A study conducted in Tigray also revealed that 48.8% of respondents 

recognized that mosquito transmits malaria and almost all the respondents (92.7%) 

believed that malaria can be cured.  This study also pointed that 96.4% of respondents 

used modern medicine as the adequate treatment. Though the majority of participants 

(74.7%) believed that malaria is a preventable disease, 15.6% considered the opposite 

and 9.7% did not know (Paulander et al., 2009). The  same  study  conducted  in  Tigray  

revealed  a  relative  good  knowledge  about  malaria  by  this  rural female  population  

of  northern  Ethiopia.  Most of the women could recognize at least one classic symptom 

of malaria (92.7%) and thought that malaria is a preventable and curable disease. 

Differences in awareness level among study participants were due to differential access 

(exposure) to multiple sources of ITN information such as community meetings, facility 

based health education, and mass media (radio and television). Access to multiple sources 

of ITN information differed by wealth status and educational level of the respondents 

(Paulander et al., 2009). 

2.5.4. Clinical Treatments  

Early diagnosis and prompt treatment is one of the key strategies in controlling malaria. 

For areas where laboratory facilities are not available, clinical diagnosis is widely used. 

To diagnose malaria, microscopy remains the standard method, but it is not accessible or 

affordable in most peripheral health facilities. The recent introduction of rapid diagnostic 

tests (RDT) for malaria is a significant step forward in case of detection, management 

and reduction of unnecessary treatment (FMoH, 2004).  . 
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According to the finding of  study from Kenya the most frequent initial sources of 

treatment for malaria in adults  and  children  were  medical  facilities  (66.0%  and  

66.7%)  and  local  shops  (19.0%  and  30.3%). Adults and children who initially visited 

a medical facility for treatment were significantly more likely to recover and require no 

further treatment than those who initially went to a local shop. Individuals who attended 

medical facilities recalled receiving anti-malarial medication significantly more 

frequently than those who visited shops.  

Study  conducted  in  Eritrea  on  cases  referred  to  hospital  revealed  that Health 

facilities (hospitals, health centers, health stations, clinics) were found to be the most 

commonly used treatment source (81.8%) for most of the respondents followed by 

pharmacies (11.25%) and finally the community health agents (6.9%). According to 

�3�U�H�V�L�G�H�Q�W�¶�V���0�D�O�D�U�L�D���,�Q�L�W�L�D�W�L�Y�H�����3�0�,�����D�W���W�K�H���H�Q�G���R�I�����������������������R�I���F�K�L�O�G�U�H�Q���X�Q�G�H�U���I�L�Y�H with 

suspected malaria will have received treatment with ACTs within 24 hours of onset of 

their symptoms (Paulander et al., 2009). 
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3. METHODOLOGY OF THE STUDY 

1.1. Study Area and Population 

The study was conducted in Dansha town and surrounding kebeles, Tsegedie Woreda, 

Tigray Regional State. Tsegedie woreda has three climatic zones: Dega (highland > 2500 

m altitude a.s.l) accounts for 33%, Weinadega (mid-land 1500-2500 m altitude a.s.l) 

constitutes 44% and Kola (low land < 1500 m a.s.l) accounts for the remaining 27 % 

(Tsegedie woreda Finance and Economy Development Office, 2014). The area has some 

rivers called Mekezo and Kaza. Dansha town and surrounding countryside has a total 

population of 27,850 and 6328 households residing in an area of 3234 km
2
 making the 

population density of 16 people /km
2
. The town population accounts for 63.6% of the 

total population of the study area. The temperature of the study area ranges from 30-

40
o
C. In the study area, there are one district hospital, one health center, four private 

clinics, three health posts, and six rural drug stores which provide health related service 

to the population of the study area. The study areas, was Dansha town, is 818 Km North 

of Addis Ababa, with a total population of 17,712 and 4025 households and three 

surrounding kebeles administrative kebeles; namely, Yekatit kebele with a total 

population of 4555 and 1035 households, Alemgenet kebele with a population of 4676 

and 1063 households, and Selam kebele with population of 907 and 205 households 

(Central Statistical Agency of Ethiopia, 2010).  
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Man y effe cti ve treatm en ts are avail able for ba ct erial pneumoni a in chil dren and adult s  ( Kabr a  et al., 

2010).  Antibi oti cs ar e eff ecti ve in tr eati n g b acteri a l pneumoni a and canno t t reat vir al pneumoni as su ch as 

respirator y  s yn c yti al viru s (RS V) that mainl y oc cu rs in infants. Howeve r, There are curr entl y no avai lable  

rapid point - of - ca re dia gn osti cs to differenti ate between bact erial and viral pneumoni a. This is a key gap 

in moni tor ing the spread of both bacterial and viral pneumoni a and in providi ng appropriat e treat ment. 

Pneumococcal v ac cines , such as Homophiles influenza type b (Hi b), conju gate vac cines and 

pol ysac cha ride va ccines are hi ghl y ef fecti ve in p r eventi ng most ba cterial p neumoni as ( Luce ro , 2009 ).  

2.2 Global Epidemiology and Prevalence of under- five years old pneumonia 

�2�Y�H�U�� �������� �\�H�D�U�V�� �D�J�R���� �:�L�O�O�L�D�P�� �2�V�O�H�U�� �G�H�V�F�U�L�E�H�G�� �S�Q�H�X�P�R�Q�L�D�� �D�V�� �µ�W�K�H�� �R�O�G�� �P�D�Q�¶�V�� �I�U�L�H�Q�G�¶���� �D�O�O�R�Z�L�Q�J�� �H�O�G�H�U�O�\��

pati ents a relativel y rapi d death.  In  hi gh - incom e countri es, incre asing age is the domi nant risk factor for 

comm unit y acq uired pn e umoni a. In the United St ates, over all incidenc e in adult s is around 2.5 per 1000 

person s howeve r, it rise  6.3 and 16.4 per 1000 person per ye ar  in adult s aged 65 �±79 and 80 years or 

older, resp ecti vel y. Alth ough improved nutrit ion, social welf are and the avail abil it y of immuni zati ons  

and anti biot ics has  reduced the burden dr amaticall y. L un g inf ecti on remains a significant cau s e of 

morbidi t y and mort ali t y in developed countries , partic ularl y in elderl y people and thos e with chronic 

disease.  Inte rnati onal  data propose  app rox im atel y 30% of pati e nts with pneumoni a require 

hospi taliz ati on. Pn eumonia is the most comm o n associated caus e of death in pati ents with chronic 

obst ructi ve pulm onar y d isease (COPD).  50 % of chil dren  and 20% of adult s have coloni z ati on  of the 

nasophar ynx with streptococcus pneumonia( S. pneumonia).  Organism s ar e aspir ated  o r aerosoliz ed  from 

the orophar ynx or nasop har ynx to the alveoli, wh ere th e y cross the respira tor y ep it heli um and be gi n the 

infecti ve pro cess. Influe nz a remains the predomi nant viral cause o f pneu moni a and also p redispo ses to 

superim posed bacte rial infecti on, particula rl y wi th streptococcus pneumonia ( S. pneumonia)  bu t also 

with Staphylococcus aureus ( Gra u  et al., 2014).  

Pneumoni a is the sin gle l ar gest contribut or to chil d mortali t y, accounti n g for alm ost 28 �±34% o f all under -

five deaths globall y. Annuall y, approx im ately 120 �±156 mill ion cas es of acute lowe r res pirator y 

infecti ons (ALR I) oc cur globall y, with  approx im atel y 1.4 mill ion result ing in death. Of these, pneu moni a 

kil ls an estimated 1 million chil dren under the age of 5 ever y ye ar and accounts for 15% of dea ths in 

chil dren less than 5 year s of age, with 90 �±95% o f these d eaths o ccur ring in the develop in g wo rld. The 

majorit y (2 thi rds) of pneumoni a episod es in chil dren less than 5 years of age oc curs in just 15 countries, 

with South Asia and Sub - S aharan Af ric a coll ect ivel y those accounti n g  the lar gest burden o f mor e than 
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half the worldwid e tot al cases o f pneumoni a in chil dren ( W alker et al., 2013).India, Pakist an, Nigeri a, 

democrati c republi c of Congo and Ethi opia are the five highest chil dre n pneumoni a mortali t y burden 

countries in the world. In Indi a, pneumoni a kil le d about 397 mill ion chil dren youn ge r  than five ye a rs 

which equates to 23.6% of all deaths. In china, pneumoni a is the single leading cause of chil dhood 

mortali t y, contribut ing t o 17.4% of deaths in chil dren less than five ye a rs. In Ruand a  18%, S ierra 

Leon e 16% , Somali  19% ,  South Sudan 20%  and S outh Africa 17% ,  unde r five chil dren d eaths d ue to 

pneumoni a (Walker et al., 2013).  

Pneumoni a incidence are highest in South - East Asia (0.36 episod es per chil d - ye ar), closel y followe d b y 

Africa (0.33 episod es p er chil d - ye a r) and b y t he Easte rn M edit erran ea n (0.28 events  p er chil d - ye a r 

(Theodoratou  et al., 2010).A stud y don e at Southeast Nige ria indi cate that  the prevalence of pneu moni a 

was 31.6% and risk factors identified in the stud y include; inadequate breas t feeding, poor immuni z ati on 

status, att endance  to da y care centers, lar ge fami l y siz e, poor parent al educati onal statues, pa rental 

smok ing, living in the ur ban area and us e of biofu els ( U junwa and Ezeonu , 2014).  

2.3 Associated Factors to under-five pneumonia 

2.3.1 Socio Demographic Characteristics 

T he risk of pneumoni a in chil dren in developi ng countries is 3 to 6 times higher than other chil dre n. Not 

onl y outbre ak of pneumo nia, but also the mortali ty rate of thi s disease is higher in dev elopi ng coun tries. 

Mortali t y du e to chil dh ood pneumoni a is stro n gl y linked to povert y - r elated factors such as under 

nutrit ion, lack of safe water and sanit ati on, indoor air poll uti on , inadequate  ac cess to healt h care, 

inad equate kno wled ge ,  educati onal status of car e givers, age of the chil d, sex of the chil d  and  smok i ng of 

cigarett e that  mak e wors e  the problem (Ramez an i  et al., 2015). A stud y conduct in Eg ypt shows that a 

low fami l y incom e and residenc e were si gnifica nt independent predictive risk factors for comm unit y 

acquired pneumoni a (CA P ) among under five chil dren  (Fath y  et al., 2014).  Similarl y stud y ca rried  out in 

Al - Zahra a and Al - Hak ee m Hospit al, in Iraq show ed  that  high  perce nt a ge o f pneumoni a pati ents (86 ) was 

observed in low income ( Muhsi n   et al., 2015).  
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collection and these questionnaire was supervised by a health officer after giving training 

for one day.  

Two diploma holder Laboratory Technicians and one Health Officer were recruited and 

provided with one day training on the study protocol as well as recording formats and 

questionnaire to sample RDT (Rapid Diagnosis Test). A pre-test was carried out in 

dwellers of the town and surrounding countryside (10% of the total sample size) in an 

area that was not included in the main study. Based on the results, some modifications 

were made on the questionnaire. 

1.8. Data Analysis  
 

The collected data were cleaned and checked for completeness, then entered to the 

computer to be compiled and analyzed by SPSS version 20 software. Mainly descriptive 

statistics was used in the analysis. Frequencies, percentage, mean, standard deviation, 

logistic regression analyses were conducted to describe findings. A p-value < 0.05 was 

considered as statistically significant.  

1.9. Ethical Consideration  

A letter of ethical clearance was obtained from Bahir Dar University and letter of 

permission were sought. Discussions were held with administrators of Dansha town and 

surrounding countryside which was again communicated through consecutive 

coordinators. 

Respondents were informed on the nature and purpose of the study and asked verbal 

consent and agreed before filling the questionnaire. During data collection, the objective 

of the study was clearly explained and respondents were informed about the benefits of 

the study. After the participants were assured of confidentiality of their responses, they 

were told that they could withdraw from the study at any time. 
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3.10.   Operational  Definitions  
Adequate Knowledge: when respondents correctly answ�H�U���•�������������R�I���W�K�H���N�Q�R�Z�O�H�G�J�H��

questions. 

Inadequate Knowledge: when the correct answer of respondents is <51 % of the 

knowledge questions. 

Appropriate practice: Those individuals who were using ITN as a means of malaria 

prevention in the last night during data collection. 

Bed Net: It is a material made of nylon, polyester, polyethylene and synthetic with cotton 

mixture with different shape, size and used to protect people against insect bites 

 Effectiveness of ITN: Is the degree or successfully to the use of ITN in which 

Objectives are achieved and the extent to which the targeted problems are solved (i.e. 

Morbidity).  

Malaria: Malaria is life treating disease caused by Plasmodium parasite that transmitted 

from infected people to health through the bites of female Anopheles mosquito during 

blood meal. 

Point Prevalence: refers to the prevalence measured at a particular point interval. 

 Plasmodium: The genus of the parasite that cause malaria .The genus includes four 

species that infect humans: Plasmodium falciparum, P. vivax, P.ovale, P. malaria. 

Residual insecticide: Spraying insecticides that have residual efficacy (that continues 

affect mosquitoes for several months against houses where people spend night time hours 

.Residual insect sides spraying is done to killed mosquito when they come to rest on the 

walls, usually after blood meal.  

Risk factors: mosquito breeding sites, inappropriate bed net usage, wall openings and 

other factors that may contribute for high risk of malaria 

Utilization of ITN: the use of ITN during the sleeping time or sleeping under ITN during 

the   night time without interrupting the day of usage. 
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2. RESULTS   

2.1. Socio-demographic  Characteristics of R espondents  
A structured questionnaire was dispatched to a total of 422 respondents in sample 

households of Dansha town and surrounding countryside. In this study, 284 (67.3%) and 

138 (32.7%) of respondents were males and females, respectively. They were within the 

age ranges of 18 �± 67 years  of age. The mean age of the respondents was 31.09 + 12.39 

years. With regard to marital status, about 134 (31.8%) of respondents were single, 256 

(60.6%) were married, 22 (5.2%) were divorced, and 10 (2.4%) were windowed. Most of 

the respondents, 412 (97.6%) were followers of Orthodox Christianity followed by 

Muslims which accounted 10 (2.4%) of the sampled population. The distribution of the 

study participants on the basis of their educational status showed that 42 (10.0%) of the 

respondents could read and write, 167 (39.6%) of the respondents could not read and 

write, 74 (17.5%) were in their elementary school levels, 84 (19.9%) of the respondents 

were in their secondary school levels and 55 (13.0%) were holders of university diploma 

and above (Table 1).  
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Table 1 Socio-demographic Characteristics of Respondents (N = 422) in Dansha 

Town and Surrounding Countryside, October 2014 

Characteristics Number of 

respondents 

Percentage    

Sex  Male 284 67.3   

Female 138 32.7   

Age Male 284 67.3   

Female 138 32.7 

Marital Status Single 134 31.8   

Married 256 60.6   

Divorced 22 5.2   

Widowed  10 2.4   

Religion Orthodox 412 97.6   

Muslim  10 2.4   

Educational Status  Unable to read and write  167 39.6   

Read and write 42 10.0   

Elementary  74 17.5   

High school 84 19.9   

College and above 55 13.0   

 

2.2. Knowledge of Respondents on Malarial Disease  

Knowledge of respondents on malaria is shown in (Table 2). Majority of the respondents, 

411 (97.4%) heard about malarial diseases. About 402 (95.3%) of respondents knew at 

least one symptom correctly. Three hundred thirty seven (79.9%) of the respondents 

replied that malaria was a transmittable disease. Almost 328 (77.7%) of the respondents 

knew that malaria is transmitted through mosquito bite. With regard to conditions that are 

associated with malaria infection, 390 (92.4%) of respondents knew that stagnant water 

and swampy areas are the main sites of mosquito breeding. About 392 (92.9%) of the 

respondents knew correctly that mosquitoes mostly bite at night. Among the respondents, 

360 (85.3%) knew that malaria was curable disease. Three hundred thirteen (74.2%) of 

the respondents correctly knew how to prevent malaria disease. Average adequate 



29 
 

response by the study participants towards the assessment of knowledge of malarial 

disease was 411 (97.4%).  

Table 2 Knowledge of Respondents about malaria (N = 422), in Dansha Town and 

its Surrounding Countryside, October 2014. 

Knowledge Response Frequency Percentage 

Have information on malaria  Yes 411 97.4 

No 11 2.6 

Know the symptom of malaria  Yes 402 95.3 

No 20 4.7 

Malaria is transmittable disease Yes 337 79.9 

No 44 10.4 

�,���G�R�Q�¶�W���N�Q�R�Z 41 9.7 

Malaria is transmittable by mosquito 

bite  

Yes 328 97.3 

No 9 2.7 

Know breeding sites of mosquitoes  Yes 390 92.4 

No 32 7.6 

Mostly mosquitoes bite at night  Yes 392 92.9 

No 30 7.1 

Is malaria curable disease? Yes 360 85.3 

No  11 2.6 

�,���G�R�Q�¶�W���N�Q�R�Z 51 12.1 

Is there any method to prevent 

malaria?  

Yes 313 74.2 

No 109 25.8 

Knowledge of respondents  Adequate 411 97.4 

Inadequate 11 2.6 

 

2.3. Prevalence of Malarial Among Households in the Study Area 

 

Out of 422 RDT laboratory test results, the overall prevalence rate of Plasmodium spp. 

was 148 (35%). Among 148 (35%) malaria positive respondents, 96 (22.7%) and 52 

(12.3%) were infected by P. falciparum and P.vivax, respectively (Table 3).  
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Table 3 Prevalence of Malarial Among Respondents in Dansha Town and its 

Surrounding Countryside (N = 422), October 2014  

Prevalence Plasmodium infection Frequency Percentage 

Overall prevalence Plasmodium Spp. 148 35 

Species prevalence Plasmodium falciparum 96 22.7 

Plasmodium vivax 52 12.3 

 

2.4. Point Prevalence of P. falciparum and P. vivax in the Study Area 

Rapid Diagnostic Test (RDT) was used to assess the prevalence of P. falciparum and P. 

vivax and presented as shown in Figure 3. Majority of the respondents were youths 

between 18 and 29 years old. Out of 241 respondents, 117 (48.5%) were malaria positive 

during the study period and of these 86 (35.7%) and 31 (12.8%) of the respondents were 

infected by P. falciparum and P. vivax, respectively. Out of 129 adult respondents whose 

age ranged from 30-45, 10 (7.8%) and 11 (8.5%) cases were malaria positive with P. 

falciparum and P. vivax, respectively. In addition, out of 52 respondents with age of 46-

67, 10 (19.2%) cases were infected by P. vivax. However, the remaining respondents age 

ranged from 46-67 were malaria negative. None of the respondents were infected by both 

P. falciparum and P. vivax.  
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Figure 3 Malaria infections by the age of respondents  

2.5. Risk Factors of Malarial in the Study Area  

Forty (9.5%) of the respondents did not use mosquito nets. Majority, 370 (87.7%) of the 

respondents did not also use body oil like buzz off to prevent mosquito bite. Out of 422 

respondents, 289 (68.5%) did not report malaria associated problems to local health 

workers. In the study area, about 390 (92.4%) of respondents were lived near mosquito 

breeding sites. With regard to housing, 147 (34.8%) of respondents lived in houses that 

had thatched roof, 242 (57.4%) lived in houses which had corrugated iron sheet, 33 

(7.8%) lived in houses that had concrete roof, and 370 (87.7%) of respondents lived in 

houses with openings on the walls to allow mosquito enter once into living room of 

respondents (Table 4).  

 

 

(Year) 
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Table 4 Risk Factors for Malarial in the Study Area (N = 422), 2014 

Variables Response Frequency % 

Use mosquito net  Yes 382 90.5 

No 40 9.5 

Use body oil (Buzz off)   Yes 52 12.3 

No 370 87.7 

Report problems to local health workers  Yes 133 31.5 

No 289 68.5 

Mosquito breeding site near living room  Yes 390 92.4 

No 32 7.6 

Type of roof of living room Thatched 147 34.8 

Corrugated iron sheet 242 57.4 

Concrete 33 7.8 

Presence of living room wall openings  Yes 370 87.7 

No 52 12.3 

 

2.6. Practice of Respondents to Prevent Malaria in their Area   

Some practices of respondents to prevent malaria are shown in Table 5.  Most of the 

respondents, 317 (75.1 %) drained breeding sites of mosquito. Among the respondents, 

323 (76.5%) and 99 (24.5%) had a practice of taking prescribed anti-malaria drugs and 

traditional medicine, respectively. Three hundred forty nine (82.7%) of respondents used 

impregnated mosquito nets at the time of this study while the remaining used fumigation. 

Out of 73 respondents who used fumigation to prevent malaria, 14 (3.3%), 9 (2.2%), and 

50 (11.8%) did not use mosquito nets and justified as not available, not affordable, and 

did not know about its use, respectively. Most, 200 (47.4%) of respondents prefer RDT to 

be screened against malaria and to take appropriate preventive method.  
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Table 5 Practice of Respondents to Prevent Malarial Disease (N = 422), 2014 

Variables Responses Frequency Percentage 

Community campaign  Drain breeding sites  317 75.1 

 

Spray chemicals  4 1.0 

Clear vegetation 13 3.1 

Participate in health education 88 20.8  

Medical treatment Take prescribed anti-malaria drugs  323 76.5 

 
Use traditional medicine  99 23.5 

Method currently used  Impregnated mosquito net 349 82.7 

 
Fumigation  73 17.3  

Reason for not using ITN Not available 14 3.3 

Not affordable 9 2.2 

Not aware of its use 50 11.8 

ITN = Impregnated mosquito net  

2.7. Univariate Analysis of Socio-demographic Characteristics 

Potentially Associated with Malaria  

In univariate analysis of socio-demographic characteristics of the study participants, 

statistically significant associations were observed between socio-demographic variables 

and malaria. According to this finding, malaria in female (COR=0.290) is 71% less likely 

to be infected compared to male study participants. Also, Malaria between age group 18-

29 years (COR=0.25) were 75% probably to be infected by plasmodium spp. Even 

though, there was no statistically significant difference in marital status and religion of 

respondents in relation to malaria infection (Table 6)  
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Table 6 Univariant Analysis of Socio-demographic Characteristics potentially       

              Associated with Malaria among Study Participants (N= 422) in Dansha 

              Town and Surrounding Countryside, October 2014   

                 Malaria infection (n=148)  

Variables N (%) n (%) COR (95%CI) p value # P value 

Sex  

Male 

 

284(67.3) 

 

73 (25.7) 

 

1 

         

0.000 
Female 138(32.7) 75 (54.3) 0.29 (0.189, 0.446) 0.000 

Age  

18-29 

 

241(57.1) 

 

117(48.5) 

 

0.25 (0.12, 0.53) 

 

0.000 

 

0.000 

30-45 129(30.6) 21 (16.3) 0.49 (2.852, 8.255) 0.63 

46-67 52 (12.3) 10 (19.2) 1  

Marital status  

Single 

 

134(31.8) 

 

42 (31.3) 

 

1 

  

 

  0.999 Married  256(60.6) 84 (32.8) 0.94 (0.597, 1.460) 0.998 

Divorced 22 (5.2) 22 (100) __ 0.999 

Widowed  10 (2.4) 0(0.0) __ 0.999 

Religion  

 

Orthodox  

 

 

412(92.6) 

 

 

138(33.5) 

 

__ 

 

0.999 

 

 

0.999 
Muslim  10 (2.4) 10 (100) 1  

Educational 

status 

 

Unable to read and 

write 

 

 

167(39.6) 

 

 

42 (25.1) 

 

 

0.74 (0.352, 1.571) 

 

 

0.652 

 

 

 

0.000 Read and write 42 (10.0) 10 (23.8) 0.80 (0.303, 2.110) 0.000 

Elementary  74 (17.5) 53 (71.6) 0.10 (0.043, 0.228) 0.026 

High school 84 (19.9) 32 (38.1) 0.41 (0.184, 0.899)  

College and above 55 (13.0) 11 (20.0) 1  

N=Total participants, n = positive for Plasmodium Spp., COR=Crude odds ratio, 

CI=Confidence interval    P- value= for categories under each variable, #P- value= for 

the variable 
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4.8.   Univariate A nalysi s Knowledge  Associated with  Malaria among Stud y       
Participants  
In univariate analysis of some selected variables related to knowledge associated with 

malaria in the study participants statistically significant associations were observed 

between malaria and studied variables. According to this survey result, Malaria in those 

�Z�K�R���G�L�G�Q�¶�W���N�Q�R�Z���E�U�H�H�G�L�Q�J���V�L�W�H (COR=0.22) is 78 % more prevalent than those who had 

knowledge of mosquito breeding site. The result also showed those who did not know 

malaria is curable disease were 3 times at higher risk of setting malaria than those who 

knew malaria is curable disease. Other variables analyses did not show association with 

malaria (Table 7). 
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Table 7 Univariate Analysis of Knowledge Association with Malaria among Study 

            Participants (N= 422) in Dansha town and Surrounding Countryside,  

             October 2014  

         Malaria infection (n=148)  

Variables                               N (%) n (%) COR (95% CI) P  value # p value 

Have information 

on malaria  

 

Yes 

 

411(97.4) 

 

148 (36.0) 

 

1 

  

0.999 No 11 (2.6) 0 (0.0) ___ 0.999 

Know the 

symptom of 

malaria  

 

Yes 

 

402(95.7) 

 

142 (35.3) 

 

1 

  

 

0.627 No 20 (4.7) 6 (30.0) 1.27 (0.479, 3.389) 0.627 

Malaria is 

transmittable 

disease 

 

Yes 

 

337(79.9) 

 

137 (40.7) 

 

1 

  

 

0.143 

 

No 44 (10.4) 11 (25.0) 2.06 (1.004, 4.206) 0.049 

�,���G�R�Q�¶�W��
know 

41 (9.7) 0 (0.0)           ___ 0.997 

Malaria is 

transmittable by 

mosquito bite  

 

Yes 

 

328(97.3) 

 

138 (40.5) 

 

1 

  

 

0.815 No 9 (2.7) 4 (44.4) 0.85 (0.225, 3.234) 0.815 

Know mosquito 

breeding sites 

 

Yes 

 

390(92.4) 

 

126 (32.3) 

 

             1 

  

0.000 
No 32 (7.6) 22 (68.8) 0.22 (0.100, 0.472) 0.000 

Mostly mosquitoes 

bite at night  

Yes 392(92.9) 148 (37.8) 1   

0.999 No 30 (7.1) 0 (0.0) ___ 0.999 

Malaria is curable 

disease 

Yes 360(85.3) 138 (38.3) 1   

0.040 No 11 (2.6) 0 (0.0)                    ___ 0.999 

�,���G�R�Q�¶�W��
know 

51 (12.1) 10 (19.6) 2.55 (1.237, 5.253) 0.011 

N=Total participants, n = positive for Plasmodium Spp., COR=Crude odds ratio, 

CI=Confidence interval   P- value= for categories under each variable, #P- value= for 

the variable 
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4.9.    Univariate Analysi s of Practice of Study Participant in Prevention of 

Malaria  

In univariate analyses of selected associated risk factors, statistically significant positive 

associations were seen between presences of malaria and bed net utilization.  According 

to the analysis those who did not use bed net (COR=0.5) were 50% more infected than 

those who used bed net. Moreover, the finding showed that those study participants lived 

in house having corrugated iron sheet as roof were 15 times at risk than those who lived 

concrete roof.. However, there was no statistically significant difference in the   presence 

of wall opening, availability of breeding site and that of malaria in the study subjects 

(Table 8). 
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Table 8 Univariate Analysis of Practice of Study Participant in Prevention of 

Malaria in Dansha town and Surrounding Countryside, October 2014 

             Malaria infection (n = 148)   

Variables                               N (%) n (%) COR (95% CI) P value # p value 

Use bed net  

Yes 

 

382 (90.5) 

 

128 (33.5) 

 

1 

  

0.040 
No 40 (9.5) 20 (50.0) 0.50 (0.262, 0.970) 0.040 

Presence of 

living   room 

wall openings  

 

Yes 

 

370 (87.7) 

 

127 (34.3) 

 

1.30 (0.716, 2.348) 

 

0.392 

 

0.392 
No 52 (12.3) 21 (40.40 1  

Availability of 

mosquito 

breeding  

sites near living 

room 

 

Yes 

 

390 (92.4) 

 

148 (37.9) 

    

            ___ 

 

0.998 

 

0.998 
No 32 (7.6) 0 (0.0) 1  

 

Type of roof of 

living   Room 

 

 

Thatched  

 

 

147 (34.8) 

 

 

96 (70.1) 

 

 

0.94 (0.409, 2.159) 

 

 

0.883 

 

 

0.000 
Corrugated 

iron sheet  

 

242 (57.4) 

 

30 (12.4) 

 

15.6(6.714,35.997) 0.000 

Concrete  33 (7.8) 22 (68.8) 1  

 

Method 

currently used 

 

 

Impregnate

d mosquito 

net 

 

 

 

349 (82.7) 

 

 

 

126 (36.2) 

 

 

 

1 

  

 

0.290 

Fumigation  73 (13.3) 22 (29.7) 1.34 (0.778, 2.312) 0.290 

N=Total participants, n = positive for Plasmodium Spp., COR=Crude odds ratio, 

CI=Confidence interval, P- value= for categories under each variable, #P- value= for the 

variable 
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4.10. Multivariate Logistic Regression Analysis of S elected Variables  
Selected socio demographic characteristics, knowledge and practice that showed 

significant associations with malaria infection in the study area were selected and entered 

into SPSS version 20 software and their p-values less than 0.25 was used to interpret the 

results of multivariate logistic regression analysis to identify the most important predictor 

of malarial risk factor. As it shown in (Table 9) the significant predictor of malaria 

infection in study participants was educational status. The result showed that malaria in 

study participants who were at high school was 4.4 times higher than those who were at 

college and above(AOR=4.36). Therefore, after adjusting for possible confounding 

factors, the study   revealed that malaria was strongly associated with the educational 

level of the respondents. All  the other  variables  did  not  show  any  statistically  

significance  after  adjusting  for  confounders( Table 9). 
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Table 9 Multivariate Logistic Regression Analysis of Malaria Prevalence with    

            Selected Seemingly Significant Variables in Dansha town and Surrounding               

               Countryside, October 2014 

 

Variables 

 

COR (95% CI),    p value 

 

  AOR (95% CI),  p value 

Sex  

Male  

 

                          1 

 

1 

Female 0.29 (0.189, 0.446),  0.000 0.40 (0.163, 0.955), 0.390 

Age  

18-29 

 

0.25 (0.121, 0.526),   0.000 

 

                   ___          0.992 

30-45 0.49 (2.852, 8.255),   0.630                     ___         0.992 

46-67                    1 1 

Educational 

status 

 

Unable to read and 

write 

 

 

0.74 (0.352, 1.571),  0.438 

 

 

2.68 (0.812, 8.820),   0.106 

Read and  write 0.80 (0.303, 2.110) ,  0.652                     ___          0.999 

Elementary  0.10 (0.043, 0.228),   0.000                     __         0.992 

High school 0.41 (0.184, 0.899) , 0.026 4.36 (1.023,18.560), 0.047* 

College and above                   1 1 

Malaria is 

transmittable 

disease  

 

Yes 

 

                  1 

 

1 

No 0.41 (0.184, 0.899),  0.049                     __          0.999 

�,���G�R�Q�¶�W���N�Q�R�Z                  __              0.997                  __          0.997 

Know mosquito 

breeding sites  

 

Yes 

 

                   1 

 

1 

No 0.22 (0.100, 0.472),  0.000                     __          0.994 

Malaria is 

curable disease 

 

Yes  

 

                  1 

 

1 

No                     __           0.999                   __           0.999 

�,���G�R�Q�¶�W���N�Q�R�Z 2.55 (1.237, 5.253),   0.011                   __           0.999 

Use bed net  

Yes  

 

                    1 

 

1 

No  0.50 (0.262, 0.970),   0.040                    __           0.992 

Type of roof of 

living room 

 

Thatched  

 

0.94(0.409, 2.159),    0.888 

 

0.36 (6.466,3.976) , 0.574 

Corrugated iron sheet 15.55(6.714, 35.997),0.000                 __                0.991 

Concrete                      1 1 

*p < 0.05 
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3. DISCUSSION  

The general objective of the study was to assess prevalence of malaria and associated risk 

factors among respondents of different households in Dansha town and surrounding 

countryside. The finding of this study indicated that overall prevalence of malaria in 

Dansha town and its surrounding countryside was 35%. According to FMoH (2011) 

national survey, the overall average malaria prevalence in Ethiopia was low (4.1%) when 

assessed from December through February. However, the point prevalence rate (35%) of 

current study seems to exceed from the 2011 national survey result. This indicates that 

the current study area was at high risk of malaria. This might be due to seasonal 

fluctuation of temperature (Ayele et al., 2012), poor housing condition of house hold 

dwellers (Abebe et al., 2013), inappropriate bed net usage (Killeen et al., 2007).      

The present finding is higher than a study conducted in Jimma zone  and Jimma town 

which were 17% and 5.2%, respectively (Alemu et al., 2011),and 4.1% in three regions 

(Amhara, Oromia, and SNNPR) (Graves et al., 2009).   This might be due to the presence 

of suitable high ambient temperature and topography that favors mosquito abundance 

(Atieli et al., 2011). The low altitude area is suitable for mosquito breeding due to its flat 

terrain that allows collection of temporary water following rainy season (Woyessa et al., 

2012). Rivers and streams originating from high altitude as well as ponds created after 

cessation of rainy season  make their end at both low and mid-level altitudes (Woyessa et 

al ., 2012). In addition, unwillingness to use mosquito ITNs due to discomfort, heat, and 

perception of low mosquito density (Pulford et al., 2011), limited knowledge of 

households on how to use impregnated net (Kudom, and Mensah, 2010), Housing 

conditions, such as nearby irrigated land, earth roof, tethering livestock inside, presence 

of window, open eaves, absence of separate kitchen and presence of a single sleeping 

room (Abebe et al., 2013)  might contribute for high prevalence of malaria in the study 

area.   

However, the current study is almost in agreement with cross-sectional institution survey 

under taken in Eastern Uganda which revealed that the prevalence was 38.5% (Asante  et 

al., 2011) and lower than the prevalence of malaria (55%) reported in Nigeria during 

rainy season (Okocha  et al., 2005). The low prevalence rate of malaria in the current 
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study area compared with prevalence rate of Nigeria might be a difference in study 

settings, sampling method, and time reference of the study. Besides this, temperature and 

humidity of the study area might have direct effect on the longevity of mosquito and high 

prevalence rate of malaria ���2�¶�0�H�D�U�D��et al, 2008).  

In Ethiopia, epidemiological pattern of malaria transmission is generally unstable and 

seasonal, the level of transmission varying from place to place because of altitude and 

rainfall patterns. The major transmission of malaria follows the June to September major 

rain seasons and occurs between Septembers and December, while the minor 

transmission season occurs between April to May following the February to March small 

showers of rains. Some localities also experience perennial malaria, because the 

environmental and climatic situations permit the continual breeding of vectors in 

permanent breeding sites (Weyessa et al., 2004). 

Seasonal variation in malaria transmission is a well-established feature of unstable 

malaria. In Ethiopia had reported 2.6% in dry season (April/May) and 5.8% during wet 

season (September-November) (Yewhalaw et al., 2010).  

Regarding P. falciparum, the prevalence rate in this study was 22.7%. This finding is 

much less than a study done in Jimma town (Alemu et al., 2011) and Djibouti (Khaireh et 

al., 2012) which were 26.2% and  31.5%, respectively. However, the prevalence rate of 

the same species for the current study is higher than a survey reported by FMoH (2007) 

of Ethiopia which was 0.7%.     The reason for fluctuation of prevalence of P. falciparum  

in different study areas might be due to seasonal fluctuation of ambient temperature 

���2�¶�0�H�D�U�D��et al, 2008), topography and humidity (Atieli et al., 2011), availability of 

mosquito breeding sites, and absence of integrated management system (Woyessa et al ., 

2012).  

Prevalence of P. vivax in the current study was 12.3%. This is much lower than a study 

conducted in Jimma town which was 71.4% (Alemu et al, 2011). However, the species 

prevalence of this study is higher than a survey reported by FMoH (2007) of Ethiopia 

which was 0.3%. The reason for difference in prevalence of P. vivax  in different study 

�D�U�H�D�V�� �P�L�J�K�W�� �D�O�V�R�� �E�H�� �G�X�H�� �W�R�� �V�H�D�V�R�Q�D�O�� �I�O�X�F�W�X�D�W�L�R�Q�� �R�I�� �D�P�E�L�H�Q�W�� �W�H�P�S�H�U�D�W�X�U�H�� ���2�¶�0�H�D�U�D��et al, 
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2008), topography and humidity (Atieli et al., 2011), availability of mosquito breeding 

sites, and absence of integrated management system (Woyessa et al ., 2012).      

In Ethiopia insecticidal net coverage has increased to 53.3% (FMoH, 2008). Nationwide 

distribution of ITNs especially long lasting insecticide treated nets (LLITNs) along with 

artemisinin-based combination therapy (ACT) has resulted in 73% reduction in in-patient 

malaria cases as well as 62% reduction in deaths in children under 5 years of age (Otten 

et al., 2009). A high coverage of bed nets, particularly those treated with an insecticide 

(ITNs and LLINs), results in a decrease in malaria mortality and morbidity and reduces 

transmission (Curtis et al., ���������������D�V���V�K�R�Z�Q���L�Q���V�W�X�G�L�H�V���I�U�R�P���U�X�U�D�O���&�{�W�H���G�¶�,�Y�R�L�U�H�����+�H�Q�U�\��et 

al., 2005) and other parts of Africa (Lengeler, 2004).  

The findings of the present study revealed that 90.5% of respondents replied that they use 

ITNs. Several studies indicate that high stability in one place and the use of ITNs 

significantly reduce the proportion of malaria morbidity and mortality (Lengeler, 2004). 

ITNs possession prevalence in this study was relatively higher than the study conducted 

in Iran that is 20% (Mohammadi et al., 2011). The mere presence of ITNs in different 

households of the respondents may not protect individuals from malaria morbidity unless 

it is properly used which could also be implication of this findings. Actual inspection of 

ITNs has shown difficulties in net usage such as hanging of nets on the wall without 

using it and keeping them in their packages.  

Further, the findings of this study indicated that general awareness about malaria was 

high among respondents of the study area. Almost all, 97.4% of the respondents have 

adequate knowledge about malaria.  Of these, 77.7% of the respondents related malaria to 

mosquito bite. This might be different from a study conducted by Adhanom et al. (2006) 

in which 63.4% of �U�H�V�S�R�Q�G�H�Q�W�¶�V related malaria to mosquito bite. This result was also 

similar when compared to other African countries like Kenya 77.6% and Kampala 84% 

���2�¶�0�H�D�U�D��et al., 2008).  

Knowledge of a community is paramount importance for the adoption of good practices 

for health improvement and malaria prevention. To improve effectiveness of malaria 

control interventions, it is essential to deepen the knowledge of contextual factors that 
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�J�R�Y�H�U�Q�� �S�H�R�S�O�H�¶�V�� �S�U�D�F�W�L�F�H�� �I�Rr preventive and curative measures. Health education to 

improve knowledge, perceptions and health-seeking behavior related to malaria is equally 

important for people living in malaria risk areas (Peterson et al., 2009). Both the less 

educated and highly educated people had the knowledge that malaria can be prevented. 

This might mean that knowledge of malaria is not fully acquired through formal 

education. Other sources such as non-formal education might contribute a larger 

�S�H�U�F�H�Q�W�D�J�H���W�R���R�Q�H�¶�V���N�Q�R�Z�O�H�G�J�H���L�Q���Whe disease. 

However, the educational status and knowledge of most people living in malarious areas 

is limited. This might contribute for limited knowledge on how to use impregnated net, 

malarial treatment, and other preventive measures (Kudom, and Mensah, 2010). Because 

of this the prevalence of malaria in the current study area is high, that is 35%.  

The present study also revealed that majority of the respondents, 411 (97.4%) has 

information about the malaria. The main source of information might be health 

professionals, community itself, radio, and television.  Three hundred seventy nine 

(89.8%) of the respondents knew that chills and shivering are the main symptom of 

malaria. The current finding is supported by findings obtained by a study conducted in 

Butajira (Adugna et al., 2012).  

Regarding other aspects of knowledge of respondents on malaria, 97.3%, and 92.9% 

replied that malaria is caused by mosquito bites and mosquitoes bite at night, 

respectively. This finding is in agreement with other studies in Arba-minch in which 

98.2% of the respondents replied that mosquito bite is a cause of malaria (Astatkie, 2010) 

and a study in Assossa zone by Legesse et al. (2007) in which 95% of respondents 

replied that mosquitoes bite at night. However, this finding is higher than a study 

conducted in Assosa zone by Legesse et al. (2007),  which has shown that less than half 

(47.5%) of the study participants responded that malaria is caused by mosquito bites. In 

addition, 79.9%, 74.2%, and 85.3% of respondents in the current study believed that 

malaria can be transmitted, prevented, and cured, respectively. Majority, 76.5% of them 

replied that they use modern medicine as the adequate treatment for malaria. This is 

almost in agreement with a study by Paulander et al. (2009).  
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The transmission of malaria is determined by main factors such as human behavior and 

the existence of malaria parasite, as well as social and health facility factors such as 

housing condition, knowledge-attitude-and practices (KAPs) of the community towards 

malaria causation, transmission, treatment seeking behavior and presence of mosquito 

control activities (Peterson et al., 2009). Among the factors associated with malaria 

infections, not using mosquito net and living around stagnant water seemed to have had 

an association with prevalence of malaria in the study area.  

Moreover, finding of the current study shows that factors like living near rivers, ponds, 

and other mosquito breeding sites had no significant association with malaria. Similarly, 

study conducted in Gondar indicated that an inverse relationship between the number of 

mosquitoes in village and the distance of settlement from the river (Tilaye and Deressa, 

2007). But other studies found that the relationship between malaria vector density and 

the distance of settlement from a water body like river is an important indicator of 

malaria transmission, as revealed by the study in Assosa town (Legesse et al., 2007).  

With regard to housing condition 242(57.4%) of respondents lived in houses which had 

corrugated iron sheet. The finding showed an association of presence of malaria with the 

type of houses. Those who lived in houses having roof with corrugated iron sheet were 15 

times at higher risk, of getting malaria than those who lived under concrete roof.  The 

reason could be due to the housing conditions, such as , earth roof, tethering livestock 

inside house, presence of window, open eaves, absence of separate kitchen and presence 

of a single sleeping room, are associated with high incidence of malaria in study area. 

The association of poorly constructed houses with high malaria infection risk may result 

from their suitability to indoor abundance of vectors. Houses are the principal site where 

malaria vectors bite and rest, hence improved housing may reduce indoor occurrence and 

the risk of malaria transmission in study area. However, housing conditions and their 

impact on indoor abundance of vectors may vary with respect to geography, socio-

economy and individual household factors (Abebe et al., 2013).  

This study revealed that females were highly exposed to malaria infection than those who 

were males. The awareness was high in male which may be because of females stay at 

home and less informed, such as community meetings, facility based health education, 
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and mass media (radio and television) (Paulander et al., 2009). Regarding the age wise 

distribution of the disease, higher prevalence of malaria was observed in 18-29 years old 

study participants than those in the age category of 46-67 years and above. This might be 

because of unwillingness to personal protective activities. This is supported by a study 

conducted in Kenya which states that malaria prevalence varied in sex, age marital status 

(Peter et al., 2007).  

Regarding knowledge of respondents related to malaria univariate logistic regression 

analysis indicated that there is statistical significant association between malaria and 

knowledge of the respondents who replied that malaria is curable disease. Those who did 

not know malaria is curable disease were 2.6 times at risk of getting the disease than 

those who knew malaria is curable disease. This might be because of limited knowledge 

how to get, malarial treatment from nearby health clinics.  

 Regarding the education status respondents who completed high school were more 

exposed than those a college and above. The result showed that malaria in those who 

were at high school were 4.4times more infected by malaria than those who were at 

college and above. This it might be because of limited knowledge on how to use 

impregnated net, malarial treatment, and other preventive measures (Kudom, and 

Mensah, 2010). The less educated and highly educated might have the knowledge that 

malaria could be prevented. This might mean that even if they have the required 

knowledge about malaria; differ in their practice in the prevention and control of malaria.  

 

.  
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ANNEX 

 Annex I. English Questionnaire 

This question is designed to assess the Prevalence of Malaria and Associated Risk factors 

in Dansha town and its Surrounding Countryside, Tigray Regional State, north Ethiopia. 

 Interviewer name ___________                                        Investigator name __________ 

Date of interview____________                                         Complete_____ refused______ 

 

1. I.D. No: _____________________ 

2. Woreda:______________________ 

3. Kebele: ______________________ 

4. Name of village:_________________ 

 

Socio-demographic Characteristics 

Sr. 

No 
Questions Alternative answers Code 

01 What is the sex of interviewee? 

1 Male 

2.Female 

/----/ 

/-----/ 

02 How old are you? �«�«�����\�H�D�U�V���R�O�G /----/ 

03 
What is your marital status?  

 

1.Married 

2.Single 

3.Widowed 

4.Divorced /Separated 

/----/ 

     /-- 

/---/ 

   /----/ 

04 What is your education status? 

1. Unable to read and  write 

 2. read and  write                                         

3.  Elementary 

 4. High school  

 5. College and  above 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 
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05 Religion? 

1.Orthodox 

2.Muslim 

3.Protestant 

4.Catholic 

5.Others------ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

 

                     Questionnaire on Knowledge   

Sr. 

No 
Questions Alternative answers Code 

06 

Have you ever heard of malaria? 

1.Yes 

2.No 

 

/----/ 

/----/ 

 

07 

If yes from where source of information 

about malaria, prevention and treatment? 

1. Radio 

2. Television 

3. From health profusion 

4. Health workers 

5. Friends 

6. communities 

7. others 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

08 

Is malaria a health problem in Dansha? 

1.Yes 

2.No 

 

/----/ 

/----/ 
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09 

 

What are the symptoms of malaria? 

(Possible to give more than one response) 

 

 1.Fever                        

2.Chills & Shivering                     

3.Headache                                  

4.Backache                                    

5.Joint pain                                   

6.Vomiting                                    

7.Thirsty                                      

8.Loss of appetite  

9. other  

���������,���G�R�Q�¶�W���N�Q�R�Z 
 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

 

010 

 

Is malaria transmissible disease? 

(If No skip to Q12) 

1.Yes 

2.No 

�����,���G�R�Q�¶�W���N�Q�R�Z 

 

/----/ 

/----/ 

/----/ 

 

011 

 

If Yes, to Q 10, how is malaria 

transmitted from person to person? 

 

  1. Through mosquito bite   

 2. Through bodily contact   with  

patients 

 

2 

  

2 

3. Breathing                         

 

2 

4. By flies 

   

2 

5. Mother to child (placenta)  

 

2 

6. Blood transfusion 

(contaminated 

 

2 

7. with malaria parasite)            

 

2 

8. Others ------------ 

  
 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 
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012 

 

What are other conditions that are 

associated with malaria infection? 

 

  1.Cold                        

2.Cloudy weather      

3.Rain                       

4.Eating maize stalk  

6.Dirt  

 �������,���G�R�Q�¶�W���N�Q�R�Z 
 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

013 
Where do mosquitoes mostly breed? 

 

 1.Stagnant water and swampy 

areas    

2.Running water                    

3.Waste material                    

4. Others ------------ 
 

/----/ 

/----/ 

/----/ 

/----/ 

 

014 When do mosquitoes mostly bite? 

1.Day 

2.Night 

�����,���G�R�Q�¶�W���N�Q�R�Z 

/----/ 

/----/ 

/----/ 

015 

 

What is the mosquito resting site 

during day time? 

 

1.Unclean vegetation 

2.In the house 

�����,���G�R�Q�¶�W���N�Q�R�Z 

4.Others ------------ 

 

/----/ 

/----/ 

/----/ 

/----/ 

 

016 Is malaria  curable disease 

 

1 .yes 

2. no 

3. I �G�R�Q�¶�W���N�Q�R�Z 

 

/----/ 

/----/ 

/----/ 

 

017 

 

What methods do you know to prevent 

malaria? 

 

 1.Take tablets  

2.House spray with 

insecticides  

3.Drain stagnant water  

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 
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4.Clear the vegetation  

5.Use of mosquito net  

6.Fumigation  

7.Aerosol (mobile)  

8.Closing windows &doors 

early in time 

9.Others ------------ 

 
 

/----/ 

/----/ 

/----/ 

/----/ 

 

018 
Have you ever heard about Mosquito 

net? 

(If no, go to Q 020) 

1.yes 

2.No 

/----/ 

/----/ 

019 If yes, what is the purpose of it? 

1.Protect from mosquito bite 

2.Protect from other insects 

3.Sleep better 

4.Warmer 

/----/ 

/----/ 

/----/ 

/----/ 

                                      Questionnaire on Practice 

020 

Reasons for not using any protective 

methods, if any 

 

1.Not affordable 

2.Not available 

3.Not aware about its use 

4.Others ---------------- 

 

/----/ 

/----/ 

/----/ 

/----/ 

 

021 

What prevention method(s) do you 

Currently use to protect your family 

member from malaria? 

 

 1.Take tablets  

2. larva cay dale spraying 

3.Drain stagnant water  

4. Clear the vegetation  

5.Use of mosquito net  

6. Fumigation  

7. Aerosol (mobile)  

8. Closing windows 

and doors early in time 

9. Others ------------ 

  
 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 
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022 

What type of roof the house has? 

 

 

1.Thatched roof 

2.Corrugated Iron Sheet 

3.Plastic Sheet 

4.Concert roof 

5. Others 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

 

023 

Are mosquitoes breeding sites available 

nearby your home? 

 

 

 

 

1.Yes 

2.No 

 

/----/ 

/----/ 

 

 

024 How far is it? 

1.10-50metr 

2.100metr 

3,100-300metr  

4,3000metr 

/----/ 

/----/ 

/----/ 

/----/ 

 

25 

Are there any type activities of 

environmental management for Mosquito 

control? 

1. Yes 

2. N0 

/----/ 

/----/ 

26 
If yes, in which activities? 

 

1. Filling and drainage  

of mosquito breeding sites 

2. In health education campaigns  

3. Reporting problems to  

local health worker or authority 

4. �2�W�K�H�U�V�«�«�«�«�«�« 
 

/----/ 

/----/ 

/----/ 

/----/ 

 

 

027 

 

28. If no, what are the reasons? 

 

 

1. No responsible local 

community health 

2. Worker to organize the 

activities 

/----/ 

/----/ 

/----/ 

/----/ 
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3. No interest to participate 

4. No access to get information 

when the program launched 

5. Others ( specify)------------- 

 

/----/ 

 

028 

Currently on the study time what type of 

malaria positive result by R.D.T (rapid 

diagnostic test) 

 

 

 

1. Plasmodium falciprum 

2. Plasmodium vivax 

3. Plasmodium ovale 

4. Plasmodium malaria 

  5.The result is negative 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

 

029 Do you have bed net? 

1.Freely provided by NGO 

2.Freely given by government 

3.Bought from NGO 

4.Bought from government 

5.Bought From market 

6.Others 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

/----/ 

30 
Do you ever impregnate the net with 

insecticide? 

1.Yes 

2. No 

/----/ 

/-----/ 

031 
Do you use body oil (like buzz Off) to be 

protected from Mosquito? 

1.Yes 

 

2.No 

 

/----/ 

/----/ 

 

032 

 
If Your answer is not impregnate, why? 

 

1. have odor 

 

2. I use bed net 

 

3. I have allergic so I cannot use 

/----/ 

/----/ 

/----/ 
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033 

Is there any opening on the wall to allow 

mosquito entrance?  

 

1.Yes 

 

2.No 

 

/----/ 

/----/ 
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Annex III: Format for assessment of malaria prevalence, dansha Town   

                            Surrounding country side 

------------------ Divission-------------------- Date ------------------ 

Result Parasite 

 

 

Sir No 

 

Sample 

 

sex 

 

age 

Result type of plasmodium 

negative positive p.falciparum p.vavix p.ovale p.malaria 
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  Annex IV Verbal Consent form before Conducting the Interview 

I was the undersigned individual / person has been well informed about the objective of 

�W�K�H���V�W�X�G�\���H�Q�W�L�W�O�H�G���³Prevalence of Malaria and Associated Risk factors in Dansha town 

�D�Q�G���L�W�V���6�X�U�U�R�X�Q�G�L�Q�J���&�R�X�Q�W�U�\�V�L�G�H�����7�L�J�U�D�\���5�H�J�L�R�Q�D�O���6�W�D�W�H�����Q�R�U�W�K���(�W�K�L�R�S�L�D���´ I am also told 

that all information obtained at any course of the study is to be kept confidential. 

Moreover I have also been well informed of my action will have any bearing at all on my 

overall health care and health facility access. 

Therefore, with full understanding of the situation I agree to give the entire necessary 

information (for the interviewers) or blood sample for laboratory analysis. 

 

If not agree skip to the next participant 
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