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Abstract: Introduction: Pneumonia causes about two milliodarfive deaths each year, accounting for neartyintive
child deaths globally. Identifying its prevalencelinder-five children and the associated factocsusial to achieve MDG4
in developing countries. Objective: The main ohjexof this study was to assess the prevalencdaaolrs associated with
pneumonia among under-five children in Este towm aurrounding rural kebeles, Northwest Ethiopia.thdds:
Community based cross sectional study design wexs éstotal of 286 households with under-five cteld were selected by
multistage sampling technique, 222 from rural addrém the urban kebeles (‘Kebele’ is the smalbhinistrative unit)
proportional to the number of children in the retpe kebeles. Two rural and one urban kebeles welected by simple
random sampling. Then households were selectegdigraatic random sampling technique. Trained nucedected the
data through face to face interview. Two healthceffs supervised the data collection process. Rat® analyzed by
stepwise binary logistic regression model. Reslitte overall two weeks prevalence of pneumonia amamgder-five
children was 16.1%. Stunting, using charcoal farkiog, carrying the child on back during cookingeking cattle inside the
main house and living in crowded house were thetrnmportant variables found associated with pneum@mong
under-five children in this study. Conclusion ardammendation: The prevalence of pneumonia amodertfive children
in the study area was high. Nutrition interventiamsl introducing improved stoves to households redyce pneumonia
among children. Health education should be givesémior household members on the possible rigkifaéor pneumonia.
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accounted for about 50 percent of under-five deglibisally
[1]. These and other neonatal diseases are majsesaof
death for 85% of African and 90% of Ethiopian chéld [6,

1. Introduction

The fourth Millennium Development Goal calls for
reducing child mortality by two-thirds between 1986d ' ) - ) ) ,
2015, but about 29,000 children under-five die waitle Approximately two million children under five dieofm
every day, mainly from preventable causes [1Ji2R007, pneumonia each year, accounting for nearl_y on'qdnohild
9.2 million children died before age five globakyrica and ~ d€aths globally [8]. A study done by Luis Huicho at
Asia together accounted for 92 percent of thes¢hdga].  'dentified that pneumonia caused about 20% of all

Sub-Saharan Africa had an average under-five nikyrtate under-five deaths in Peru [9].Several studies done in
of 172 deaths per 1,000 live births [1]. different parts of Ethiopia showed that pneumoasiangjor

Ethiopia ranks 27 in under-five mortality with 119 Cause of mortality and morbidity among under-firddren

deaths per 1,000 live births [4]. Almost one in rgveen (3, 10, 11, 12). . . .
babies born in Ethiopia does not survive to celettee first A Study done in New Delhi slums estimated the avera
birthday [5]. prevalence of ARl among under-fives to be arouns 4.

Pneumonia, diarrhea, malaria, measles and AlDBercent for a period of one month [13]. Azad fouhelt
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21.3% of children less than five years of age inddadesh children. After taking the weight of every childet scale
suffered from ARI during the two weeks preceding th was checked for its accuracy. The scale readingakas to
survey [14]. Previous studies done in Ethiopia stdw the nearest 0.1 Kg. Length measurement on lyingipos
varied and high levels of the prevalence of pneumonwas taken for children less than two years of agkheight
among this age group (5, 15, 16, 17]. was taken for children 2-5 years of age. The repdias

In developing countries, low socio-economic statusiaken to the nearest 0.5 cm. The collected datacedsd

malnutrition, low birth weight, non-exclusive bréagding,
indoor air pollution, crowding, parental smokingine
deficiency, mother’s experience as a caregiverher age,
lack of education in the mother, humid conditiohiggh
altitude, vitamin A deficiency, birth order and dabr air
pollution were found as possible risk factors agded with
pneumonia among children [11, 14, 17, 18, 19, 20,22,
23).

In Ethiopia, there are studies showing causes ofatity
among children aged under-five years. Howevelg lii$
known about the prevalence and determinants of emgbe
of mortality. Therefore this study was aimed toeassthe
prevalence of pneumonia among under-five childrad a
factors associated with pneumonia among this agepgin
Este town and the surrounding rural kebeles, Nagtw
Ethiopia.

2. M ethodol ogy

A community based cross sectional survey was cdrduc

from October 1 to October 15, 2009 in Este town an

surrounding rural kebeles, Northwest Ethiopia. Bhedy
area consists of three urban kebeles (‘kebel&ldssmallest
administrative unit) and six rur&ebeles. There were six
health posts and one health center providing hezdtie
services for the total population in the study a®ample
size was determined using single population praoqort
formula. Considering proportion of under-five chén
with pneumonia to be 9.3% (5), level of confider®&%,
5% margin of error, multiplying by 2 for desigrfesft and
adding 10% non response rate, a total of 286 holdgh
with under-five children were included in this spud

and entered into SPSS version 16.0 window for amaly
EPI-info was used to calculate indices to asset#tional
status of the child. Bivariate and multiple logistegression
analysis were done; p value less than 0.05 wasdemesl
statistically significant.

2.1. Ethical Consideration

Ethical clearance was obtained from University oh@ar.
Permission to conduct the research was also olotdinen
Este Woreda Health Department and kebele admitostra
before data collection. Informed consent was obthiinom
mothers after explanation of the purpose of theystand
the part they will take in the research. Any inetent was
after their complete consent. Mothers of childresrenold
that they had the right to withdraw from the statlany time
during the interview. Children identified with uetted
pneumonia during data collection were referred ealth
centres for treatment.

$- Results

3.1. Socio-Demographic Characteristics

A total of 286 mothers with under-five children wer
interviewed, out of which 64 (22.4%) were urbaridests
and 222 (77.6%) were rural residents. All mothers
participated in the study and all the questionainere
filled correctly.

The mean age of mothers was 28.4 and that of fathas
36.8. About one-third of mothers and one fourtHathers
were between the age group of 25-30. Majority of th
respondents (282) were Orthodox Christian and eéke (4)

Under-five children who have cough because of recentvere Muslim. All the study participants belong toet

history of aspiration of a liquid or of a foreigrody and
confirmed diagnosis of tuberculosis were excludedhfthe
study. A child with cough, fast breathing and/ongler signs

Amhara ethnic group. Concerning educational st&2085
(71.7%) of mothers and 119 (42.5%) of fathers were
illiterate. Among the interviewed mothers, the miyo(239)

was classified as a child with pneumonia based ren twere housewives. In terms of paternal occupatio(d.®5%)

IMNCI classification.

Data were collected by six trained diploma nurssiagi
structured Amharic (the local language) questiomnai
through face to face interview. Two days trainingsvgiven
to data collectors on the objectives of the stoelghniques
of face to face interview, how to approach respateléhow
to keep confidentiality, how to check if the chiildd chest in
drawing, strider or general danger signs, and lntowegasure
height and weight of the child. Pre-test was dore similar

setting outside the study area. Data collectorsewe Residence

supervised daily by two health officers. The sujsars
received and checked the collected data for cargigtand

completeness. A suspended scale of 25 Kg capac of mothers

graduated at 0.100 Kg was used for weighing infamd

were government or nongovernment employees, 203%@)1
were farmers, 21(7.3%) were merchants, 11(3.8%)e wer
daily laborers and 14(4.5%) were others (table 1).

Table 1. Selected socio demographic characteristics of parents. Este town
and surrounding rural kebeles, South Gondar Zone, October 2009 (n=286
mothers and 280 fathers)

Variable Category z\rlll;mber Percent (%)
Urban 64 22.4
Rural 222 77.6
Educational IIIiterate_ 205 71.7
status read write 34 11.9
grade 1to 6 17 5.9
grade 7 to 12 16 5.6
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Varisble Category (an;mber Percent (%) 3.2. Housing, Environmental and Related Characteristics

Above grade 12 14 4.9 The majority of the houses (98.3%) had eartherr ol
_ lliterate 119 42.5 their wall was made of wood with mud (99.3%). About

St‘;‘tf:t'o”a' g‘?ggé"’{"; . gg 2952 two-thirds of the houses had roof with corrugated sheets.

of fathers grade 7 to 12 21 oy One hundred fourteen (39.9%) houses ‘were severely
above grade 12% 24 8.6 crowded. Only 169 (59.1%) houses had windows. Id 17
Housewife 239 83.6 (61.9%) of the households, cattle used to livehia tmain
Employee 14 4.9 house with people. Two hundred eighty four (99.3%)

linEr Sy “ L households used open fire or stove without chinineigle

occupation '\D/';rl)clr;:ggrer 35 gi the main house for cooking. The main types of figedd for
Other 5 17 cooking were wood (in 99% of the households), abair@in
Employee 30 10.5 24.8% of the households) and cow dung (in 76.9%hef

Eathers Farmer 205 1.7 households). No more than 6 (2.1%) houses werélatert

occupation “DA:irld;:E;rer ﬂ ;g when the level of ventilation was measured by titéorof
Ochr 14 45 total window to floor area. About 144 (50.3%) child were

carried on back during cooking which exposes theimigh
NB: percentages are to the nearest tenth digit, indoor poIIution.
So the total may not add up exactly to 100.

] ] ) ] 3.3. Signs and Symptoms of Pneumonia
Of all the under-five children included in the seyy148

(51.7%) were male and 138 (48.3%) were females.tMos From those children included in the survey, 81(28.3
children (84.3%) were delivered at home. The meg® a were sick at the time of data collection or witttie last two
weight and height (length) of the under-five childrwere weeks. Among these, 59 (20.6%) had cough at the tifn
26.1+14.0 months, 10.112.49 kg and 77.16 41.74 cm survey or within the last two weeks before the ewrv
respectively. More than one fourth of children @6) were Forty-five children (15.7%) had fast breathing. Tiyetwo
between the age groups of 24-35 months. (7.7%) children had fever. Wheezing, chest in drawand

Only 13 mothers remembered the weight of theirdchtl  strider were reported in 24 (8.4%), 6 (2.1%) arfd.3%) of
birth. Regarding the nutritional status of undeefchildren, children respectively.

61.5%, 39.2% and 8.7% were stunted; underweight and al ¢ ) der - fi
wasted respectively (table 2). 3.4. Prevalence of Pneumonia among under - five

Children

Table 2. Sdlected characteristics of under-five children, Este town and . . .
surrounding rural kebeles, October 2009 (n=286) Among 286 children included in the study, 59 (20)6%

had cough at the time of interview or within thetléawo
Number Percent

Variable Category 0 weeks. This figure represents the two week precalef
0 0] ARI der-five children in the stud
P e 84.3 among under-five children in the study area. oNg
z’léll_ce of Health center 40 14.0 these _ch|ldren, 41 (14.33%) had 0r_1|y history qft fas
ANy Hospital 5 17 breathing, 3 had both general danger sign andfasthing
Exclusive BF 240 83.9 and only one child had convulsion with no fast e
BF history Mixed BF 39 13.6 which is one of the general danger signs. Thereftire
Feed otherthan BM 7 2.4 prevalence of pneumonia among under-five childretiha
e s 22 e time of survey or within the last two weeks was126.
history Partially immunized 38 13.3
No immunized at all 28 9.8 3.5. Factors Associated with Presence of Pneumonia
First 57 19.9
Second 62 21.7 Different parental, childhood, environmental and
: Third 52 18.2 household variables were tested for their associatith
Birth order . ) .
Fourth 38 133 the presence of pneumonia among under-five childnen
g‘_ﬂ:‘h G Zg 2'781 binary logistic regression analysis. First the aigin of
Xih and above : each variable with the occurrence of pneumonia @mon
Weidht for age Normal 174 60.8 der-fi hild d by th | i
g B2 nderwelght 112 39.2 under-five children was assessed by the classi rp
.y Normal 110 385 qu|s_t!c regression, ap_d then variables WhICh were
Heightforage o .4 176 61.5 significant at 0.05 significant levels were enteiath the
Weight for Normal 261 91.3 final model to control confounding.
height Wasted 25 8.7 . . L.
Age (in month mean = 26.1 $D14.0 range =1-59 3.6. Socio-Demographic Characteristics

NB: percentages are to the nearest tenth digthestotal may not add up Among the factors related with parents, age of migth
exactly to 100 residence, mother’s occupation, and economic stafus
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parents demonstrated significant association wite t 4. Discussion

presence of pneumonia among under-five children at

unadjusted state. But father’s occupation, smokimgl
educational status of parents did not illustragmigicant
association in this study. When all the variabléb w-value
less than 0.05 were analyzed by logistic regressithn
parental factors did not show significant assoacrati

An odds ratio for religion and ethnicity of parentas not
computed as all children with pneumonia belongacepts
who are Orthodox Christian and all the parentsfandara
by ethnicity.

From the child related variables, only height fge @f the
child was significantly associated with the preseraf

The overall two week prevalence of acute respiyator
infection and pneumonia among under-fives was 2Ga6éb
16.1% respectively. ARI prevalence of the studyaanas
higher compared to the regional (9.3%) and nati@29%)
figures of 2005 [5]. The case definition used akit sf the
data collectors might be the reasons for the disarey. This
figure was also higher than rates reported by athaties. A
community based study in Tigray showed that thelamce
of ARI was 5.53 per child-year [22].his may bedue to
recall bias and seasonal variatiohhe other possible
explanation for this variation was the fact thag¢yalence

pneumonia among under-five children. This variabld@€ measures the amount of pneumonia cases trat wa

furthermore demonstrated significant associationerwh Presentalready in population while incident ratasure the
adjusted for other variables. The age of the chiidwed ~rapidity with which new pneumonia cases develop tivee.
negative relationship with the occurrence of pnesimon ~Another study in New Delhi estimated the overall

children; however the association was not stadific Prevalence of ARI'among under-fives to be 4.5 fpegod
significant. of one month [21]. However, the overall prevalentARI

among under-fives in this study was comparable to a
cross-sectional study conducted in Shebedino weita)
. and in Bangladesh (21.3%) [14, 2&he prevalence of

This study revealed that the prevalence of pneumonyne monia (16.1%) in this study was significantigher
among under-five c.hlldren was_not assgmated witd of o the prevalence investigated by Dessaleg (8.9%
cow dung for cooking and main material of floor &\ 4ration might be also due to the case definitised and
house. , , , the skill of the data collectors.

Charcoal use for cooking, carrying the child onkbac |, g study, variables related with parents cid show
during cooking, cooking within the main house, KBEP giatistically significant association with presenasf
cattle in the main house, type of roof of the ntesmise and 5o ;monia among under-fives. This finding was inteast
household crowding status were found as importanfi, sydies in Bangladesh and Shebedino wereda2dl4
determinant factors for the development of pneumoni gy ning was significantly associated with the pres of
among under-five children. A child who lived in t e monia among under-five children. Stunted chiidr
roofed house was two and half times more likelgévelop \yere two and half times more likely to develop pnenia
pneumonia than a child who lives in a house withugated 14 those who were not stunted. This result wasistent
iron sheet [Adj. OR 2.51, 95% ClI: 1.02-5.73]. with a study in Bangladesh [14The possible reason why

Children who live in severely crowded house wereemo ¢ ,nted children had more odds of developing pnetiano

likely to have pneumonia with statistically signdnt \yaq that stunting shows long term malnutrition, akhi
difference than children who lived in under crowdenlise weakens the child’s immunity and makes the child

[Adj. OR=4.057, 95% CI: 1.173-14.031]. vulnerable to pneumonia.

Carrying the child on back during cooking and Using ryom yariables related with housing and environmient
charcoal for cooking were other variables that stwbw conditions, the main material of the roof was found

positive significant association with pneumonia amo gadistically significant with the presence of pmemia. The
under_—ﬁve.chlldren. Aghlld carried on back durmpklng risk of developing pneumonia among under-five aleitd
was five times more likely to develop pneumonianti@ 4 jived in thatch roofed house was 2.5 times éigh
child who was not carried [Adj. OR=5.38, 95% ClI:cqmpared to children who lived in corrugated iroofed
2.13-9.65]. Similarly, a child whose parents usearcoal as 5 se The possible reasons were that thatch rdufeses
main fuel was more likely to have pnfumqnla thaoseh i, the study area were less likely to have windoampared
who did not use [Adj. OR=7.41, 95% CI: 2.75-19.95]. cqrrygated roofed houses. The other possibliaeations

3.7. Housing, Environmental and Related Characteristics

Children who lived in a house where cattle weret kegide
were also more likely to have pneumonia than adchiho
lived in a house where cattle were not kept ingitidj.
OR=3.264, 95% ClI: 1.10-9.65].

An odds ratio for use of wood for cooking, typestdve,
level of ventilation and main material of the wadluld not
be computed as the majority of the households hailas
characteristics.

were people in the study area might not cook inside

corrugated iron roofed houses and cattle are yskalpt
inside thatch roofed house.

Charcoal use was acknowledged as an important risk

factor for pneumonia among under-fives in this gtud
Children from households who used charcoal werersev
times more likely to develop pneumonia than thobke did
not use. Children who were carried on their mothégck
during cooking were also more likely to develop ygmenia



154 Gedefaw Abeje Fekadtial.: Prevalence of Pneumonia among under- five ChiléhvéEste Town and the Surrounding
Rural Kebeles, Northwest Ethiopia; A Community Baseds€1Sectional Study

than those who were not. This is due to high indaior

pollution from biomass fuels. Air pollutants assded with

non-specific host defences of the respiratory tegdinst
pathogens. This finding is consistent with othedsts [19,
24, 25, 26].

Children from severely crowded houses were fouesim
more likely to develop pneumonia compared to chitdr
from under-crowded houses. Crowding at home ineas(2]

risk of transmission of iliness. This was consisteith other
findings [28].

According to this study, keeping cattle in home hwit

people is an important risk factor for pneumoniaocam
under-fives. This may be due to the fact that wtegttle are

kept at home, the house is more likely to have po&?’]

sanitation, to be damp and humid.

5. Conclusion and Recommendation

Reducing under-five mortality and morbidity invosre

studying the major causes of mortality and morlidind

identifying the most important factors associateithw

these causes, thus applying the findings to chddlth

policy with the goal of reducing child morbidity @én

mortality. The results of this study found high yatence
of pneumonia among under-fives in the study araaldd
nutrition, charcoal use, carrying the child on haoking

in crowded house, living in thatch roofed house and

keeping cattle inside the main house with the chitde

important factors found associated with the presewic

pneumonia among under-fives.

Based on the above findings and conclusions, the

investigators recommended the following points.

* The wereda health office in collaboration with the8
wereda energy and minerals office need té ]
introduce stoves that use fuel more efficiently and

produce less smoke than the traditional stove.

e The wereda health office in collaboration with the
wereda rural and agricultural office need to imgrov

the nutritional status of children in this area.

e The wereda health office should provide health
education for care givers about health benefits of
ventilated and improved housing conditions, to use
separate kitchen, not to carry the child on back
during cooking and to use separate house for cattlg10]

e Further study to see the level of association with
some variables in which the association could not
be established because of homogeneous population

by including larger area.
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