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Abstract

Background: The burden of malnutrition in Ethiopia is the second highest in sub Saharan Africa.
According to the recently released Ethiopian Demographic and Health Survey report of 2011, the
prevalence of child stunting, underweight and wasting were 44% stunted, 10% wasted and 29%
underweight respectively. Objectives: To determine the magnitude and risk factors of malnutri-
tion among 6 - 59 months children from Community Based Nutrition Program implementing and
nonimplementing districts from south east Amhara. Methodology: Descriptive community based,
cross sectional study in which a total of 987 children (620 from Community Based Nutrition im-
plementing and 367 from nonimplementing districts) were sampled. A structured questionnaire
was administered to mothers or caregivers of the children. Anthropometric measurements were
taken following standard procedures. Nutritional status of the children was determined based on
Z scores of < -2 or >= -2 Standard Deviation. Logistic regression was used to test significant asso-
ciations between outcome and factor variables. Setting: Rural communities from Artuma Fursi and
Kemissie districts. Results: A total of 987 children of 6 - 59 months of age and 987 mothers/care-
givers had participated in the study, giving a response rate of 99%. The percentage of male and
female children in CBNP district was 330 (53.2%) and 290 (46.8%) and that of non Community
Based Nutrition Program (CBNP) district was 192 (52.3%) & 175 (47.7%) respectively. The pre-
valence of stunting, underweight and wasting were 60.6%, 31.1%, 12.6% and 39.0%, 27.5%, 14.7%
in CBNP and nonCBNP implementing districts, respectively. The possible risk factors for child
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malnutrition were area specific and different for the two districts. Conclusion: Child under nutri-
tion is a serious public health problem in both districts, so that holistic programs need to be de-
signed and implemented according to the guidelines.
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1. Introduction

Protein energy malnutrition (PEM) is one of the most serious nutritional problems with fatal consequences ac-
counting for almost half of all premature deaths from nutrition related diseases [1]. Malnutrition is not only an
urgent global health issue; it is also an impediment to productivity, economic growth and poverty eradication [2].
The level of under nutrition and the finding that 90% of the chronically malnourished (stunted) are to be found
in children living in Asia and Africa remain not only unacceptable but also poses a serious challenge against
making rapid progress towards improvement in child health and well being. A number of African and Asian
countries have wasting rates that exceed 15 per cent, including Bangladesh (17%), India (20%) and Sudan (16%)
[3].

The burden of malnutrition in Ethiopia is the second highest in sub Saharan Africa [4]. According to the re-
cently released Ethiopian Demographic and Health Survey [EDHS 2011] report, the prevalence of child stunting,
underweight and wasting were 44% stunted, 10% wasted and 29% underweight. When this data is further disag-
gregated by region, the prevalence of stunting in Amhara region was second to none (52%) [5]. Besides, ac-
cording to the World Vision Ethiopia report, in 2000 in Peasant Associations of Artuma Jille and Dawa Cheffa
Districts [Kemissie Area Development Program]; the level of wasting have been 8%, underweight 36% and
stunting 38.7% [6]. A study conducted in Gumbrit, North West Ethiopia on under five children revealed that 24%
(stunted), 28.5% (underweight) and 17.7% (wasted) [7]. A study done in Somalia, Ethiopia showed that the level
of wasting, stunting and underweight all increased with age, particularly from the age of 6 - 12 months old. At
this age illness is at its highest rate, weaning foods have either not started or are of inadequate quality and moth-
ers start to leave the children for extended periods with other careers. Catch up growth is inadequate thereafter
although levels of wasting improve after about 24 months [8]. Similarly, study conducted in Tigray, Northern
Ethiopia revealed that older children were more likely to be malnourished [9]. A cross-sectional study conducted
on 622 mother-child pairs of 0 - 59 months old children in Mecha and Wenberma districts of West Gojam Zone
in 2006 revealed that child’s age was among the contributing factors for malnutrition [10]. Study conducted in
Somali, Ethiopia revealed that boys tend to be more malnourished than girls at most ages, although this is not
understood to be related to any differences in practices or conditions but rather to biological differences. At the
same times, stunting is less prevalent in girls than boys (OR 0.76, p = 0.004) although for wasting there is little
difference [8]. Likewise, study conducted by Ethiopian Development Research Institute and Save the Children
UK showed that being a male child increases the likelihood of being wasted, stunted and underweight [11]. But
study conducted in northern Ethiopia contradicts these findings and revealed that there is no statistically signifi-
cant difference between the HAZ, WAZ and WHZ scores for male and female children [9]. Research conducted
in Ethiopia showed that in households where the mother attended more antenatal care visits, the children are less
likely to be wasted, and those children receive vaccination against measles are also less likely to be underweight
[11]. Another key association that was identified to exist between child morbidity and mother’s health care use
were both stunting and wasting. There were high rates of diarrhea (23%) fever (28%) and cough (32%) in child-
ren. The odds ratio (OR) for wasting and diarrhea was 1.6 and for wasting and fever was 1.7 in a multiple logis-
tical regression model [8].

As long as so many children remain malnourished, Ethiopia will find it difficult to achieve the first Millen-
nium Development Goal which is eradication of extreme poverty and hunger [4]. Indeed, for evidence-based de-
cision making process; timely, adequate and quality of data is mandatory. But the magnitude and the specific
risk factors of child malnutrition in the study areas are not well understood. To the best of our knowledge, there
are no other studies conducted that adequately quantified the magnitude and risk factors of child malnutrition
from the study communities. Therefore, the purpose of this study was to generate a baseline data and assess the
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magnitude and risk factors of malnutrition among children of 6 - 59 months old from CBN implementing and
CBN nonimplementing districts from Amhara region.

2. Methods and Materials

Community based cross-sectional study was conducted in Artuma Fursi and Kemissie districts of Oromia Zone,
South East Amhara, Ethiopia from February to March 2012. Chefa Robit is the capital town of Artuma Fursi
district and is located 305 Km away from Addis Abeba. The total population of Artuma Fursi is estimated to be
90, 220 [Male = 44,208 and Female = 46,012] in 2011 [12]. Out of these, 12,324 are estimated to be children
under the age of five. Administratively, the district is composed of 25 [2 urban and 23 rural] kebeles. The health
system comprised of public owned 6 health centers and 24 health posts. Community based nutrition program has
been introduced in the 3" quarters of 2009.

Kemissie district is the capital of Oromia zone and is located at 280 Km away from Addis Abeba. The popu-
lation of Kemissie is estimated to be 52,523 [Male = 25,737 and Female = 26,786] in 2011 [12]. Out of these
7116 are expected to be children of under the age of five. Kemissie district is composed of 7 [3 urban and 4 ru-
ral] kebeles. There are about 20 health institutions in the district. Among these, 4 are government owned com-
prising of one health centre and 3 health posts. As opposed to the former district, there is no Community Based
Nutrition Program in this district [12].

A representative sample size was estimated for this study using a formula for cross sectional study via
Epi_Info™ software version 6. Taking P, = Prevalence of malnutrition in Kemissie district [38%] (5), P, = pre-
valence of malnutrition in Artuma Fursi district [52%] [4], ratio of unexposed children to exposed children for
CBNP = (7116/12,324 = 1.7), ten percent (10%) of any dropout from the study subjects during the study period
and a design effect of 2 (two) for the multistage nature of the sampling technique. Finally, a total sample size of
995 of which 625 from Artuma Fursi and 370 from Kemissie district were selected.

Of the five administrative districts of Oromia zone, Artuma Fursi was purposefully selected to represent the
CBNP implementation areas whilst Kemissie district was also purposefully selected among the two nonCBNP
implementing districts in the Oromia zone of the Amhara Regional State. Simple multistage cluster sampling
technique was used. The primary sampling units [PSU] were selected from 23 rural kebeles of Artuma Fursi and
4 rural kebeles of Kemissie districts. Accordingly, five kebeles from Artuma Fursi and 3 kebeles from Kemissie
districts were randomly selected as primary sampling units.

Secondary sampling units [SSU], that is, households having children between 6 - 59 months of age were se-
lected by using random sampling techniques. Thus, the numbers of children of 6 - 59 months of age were se-
lected from each selected kebeles. Accordingly, 80 children from Kelo Kebenawa and 80 from Edo Medine, 174
children from Hara, 98 from Fati Komboro, 194 from Bakeja, 165 from Jaraniyo, 118 from Kachur and 86
children from Bilacha kebele were drawn randomly.

In cases where there was more than one child in the households, only one child was randomly selected and
considered as study subject. To avoid behavioral contamination of CBN program, one kebele [Kello = ¢4°] was
excluded from the study, which is situated between Artuma Fursi and Kemissie districts.

2.1. Data Collection

Anthropometric methods (measurements of weight, height and MUAC) and structured questionnaires were used
to determine the nutritional status of the children. A total of 14 data collectors comprising 4 clinical nurses, 8
health extension workers and 2 supervisors proficient in the local language were deployed to collect data using
pre-tested and structured questionnaires. The study was approved by the Institutional Review Board (IRB) of the
College of Health Sciences of Mekelle University. Before the start of data collection, an oral consent was ob-
tained from the care takers.

2.2. Anthropometric Measurements

Weight measurement was taken after children were undressed (no shoe, dresses and wet hat). For a child who
stands on the weighing scale calmly, the measurement was taken in the nearest 0.1 kg. In the time of refuse to be
scaled, children’s mother carried and stood on the scale. Finally, the child actual weight was registered by sub-
tracting mother’s weight from mother and child weight.
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Recumbent length was taken with measuring board for those children from 6 months to two years of age,
while standing height was taken for children two and above years in centimeters to the nearest 1 cm. The age of
a child was determined using one of the following: birth certificate, immunization cards or by asking the mother
(parents) and if she doesn’t remember the exact date, by asking her to determine as close as possible, relating to
local events or holidays.

Prior to the actual data collection, a one day intensive training was given to data collectors focusing on the
purpose and objectives of the study, survey instruments, administration of the structured questionnaire, anthro-
pometric measurements and ethical considerations. Pre-test on the validity and factual consistencies of the ques-
tionnaire and other survey instruments was conducted on 5% of total sample size in the same area that were later
excluded from the main survey. Besides, calibration of the weighing instrument was done against zero reading
when weighing every child. Data validity and reliability was maintained through close supervision by the prin-
cipal investigator and trained supervisor. To minimize systematic error, weight and height of the children were
taken three times by the same person and the average value was taken for final analysis.

2.3. Data Coding and Analysis

Data were cleaned, coded and entered in to ENA software for anthropometric data and SPSS.version16 software
for validation and data analysis. Descriptive statistics such as frequency, percentage, ratio, median, standard er-
ror, standard deviation were calculated for dependent variables. For data presentation purposes, frequency dis-
tribution tables, graphs and figures were used. Independent-samples t-test was used to compare means of two
independent samples. Generalized linear model (GLM) called logistic regression was used to identify major risk
factors for child malnutrition. Parameter coefficients of binary logistic regression were estimated by using Wald
statistics. Odds ratio [expo (f)] from logistic regression coefficient indicates the increasing (OR > 1) or decreas-
ing (OR < 1) chance of malnutrition with respect to explanatory variables. Models were built for each study
areas to express the condition of stunting, underweight and wasting. Then, model adequacy check was done by
goodness of fit (classification table, Hosmer and Lemeshow test). For Hosmer and Lemeshow test, if p > 0.05,
the model was taken as statistically satisfactory.

3. Results
3.1. Socio-Demographic Characteristics

A total of 987 children of 6 - 59 months of age and 986 mothers/caregivers had participated in the study, giving
a response rate of 99%. The percentage of male and female children in CBNP district was 330 (53.2%) and 290
(46.8%) and that of nonCBNP district was 192 (52.3%) & 175 (47.7%) respectively. Three hundred forty one
(55%) of the children from the CBNP district were between 6 - 24 months and the remaining 279 (45%) were
between 24 to 59 months. Similarly, 241 (58.3%) of the children from the nonCBNP were between 6 to 24
months and the rest 153 (41.7%) were between 24 and 59 months. Five hundred forty one (87.3%) mother’s/
caregiver’s of the children in CBNP implementing district were illiterate and only 12.7% of them had formal
education. Regarding educational level of mothers from the nonCBNP implementing district, 80.7% were illit-
erate and the remaining 19.3% had formal education. For those household leaders who were able to list their
monthly family income, 86.8% in CBNP and 69.2% in nonCBNP districts of the households have income of less
than 525 ETB per month which is the lowest government salary.

3.2. Descriptive Statistics of Study Subjects for Selected Variables

The mean (+ SD) of HAZ, WAZ, WHZ scores and MUAC in CBNP district were —2.43 £ 1.51, —1.34 + 1.37,
—0.01 £ 1.77 and 132.7 + 12.37 whereas in nonCBNP district were —1.34 £ 2.13, -1.09 £ 1.36, —0.48 + 1.72 and
134.67 + 12.59 respectively. The major findings of this study revealed that stunting, underweight and wasting in
CBNP district were 60.6%, 31.1% and 12.6%, respectively. Contrary, in nonCBNP district stunting, under-
weight and wasting in nonCBNP district were 39.0%, 27.5% and 14.7%, respectively (Table 1).

3.3. Risk Factors for Child Malnutrition

3.3.1. Child Characteristics
Eighty eight percent of children from the CBNP district and 94% from nonCBNP district had completed their
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Table 1. Comparison of global, moderate and severe malnutrition among CBNP implementing and non-implementing dis-
tricts, February 2012.

CBNP implementing district [Artuma Fursi] NonCBNP implementing district [Kemissie]
Malnutrition status (n = 620) (n=367)
Stunting Underweight Wasting Stunting Underweight Wasting
Global malnutrition 376 (60.6%) 193 (31.1%) 78 (12.6%) 143 (39.0%) 101 (27.5%) 54 (14.7%)
Moderate malnutrition 155 (25%) 113 (18.2%) 49 (7.9%) 65 (17.7%) 78 (21.2%) 31 (8.4%)
Severe malnutrition 221 (35.6%) 80 (12.9%) 29 (4.7%) 78 (21.3%) 23 (6.3%) 23 (6.3%)

immunization. But, 87% of infants in CBNP district and 88% of infants in nonCBNP district were vaccinated
against measles. Eighty five percent of children in CBNP district took vitamin “A” supplementation in the past 6
months prior to data collection. Whereas in nonCBNP implementing district 95% children took vitamin A sup-
plementation in the past 6 months. Regarding deworming services, 21% (in CBNP district) and only 7.9% (in
nonCBNP district) of children had taken albendazole/mebendazole tablets during the past six months (Table 2).
The prevalence of infectious diseases, in the past two weeks prior to data collection, in CBNP district were 162
(26%) for diarrhea, 41 (6.6%) for pneumonia, 28 (4.5%) for malaria and 7 (1.12%) for measles. Whereas the
prevalence in nonCBNP district were: 24 (6.5%), 27 (7.4%), 17 (4.6%) and 1 (0.3%) for diarrhea, pneumonia,
malaria and measles respectively (Table 3). Three hundred seventeen (51.13%) and 146 (39.89%) of mothers
from CBNP and nonCBNP districts initiated breastfeeding within the first 24 hrs, respectively. Similarly, 54.9%
and 69.8% of mothers from CBNP and nonCBNP districts exclusively breast fed their infants for four to six
months, respectively (Table 3).

3.3.2. Household and Community Characteristics

Comparison of the contraceptive utilization practices showed that higher proportions of mothers from the non-
CBNP (58%) took modern contraceptives than mothers from CBNP (21.9%). Institutional delivery was very low
in both districts. A significant proportion of mothers from CBNP (94.2%) and nonCBNP (87%) districts deli-
vered at home (Table 3). Out of 620 respondents in CBNP district, 363 (58.5%) of the households had tradition-
al pit latrine, of which 131 (36%) of latrines had hand washing facilities and 61 (46.5%) these latrines had hand
washing facilities with soap or ash. On the other hand, in the nonCBNP district, 213 (58.2%) of the households
had traditional pit latrine, of which 94 (44%) of the latrines had hand washing facilities and of which 68 (72.3%)
had soap/ash used for hand washing after defecation. Regarding drinking water supply, the respondents replied
that 31% in CBNP district and 40% in nonCBNP district had water from protected source. Significant amounts
(69% in CBNP and 60% in nonCBNP districts) of the households fetch water from unprotected sources.

In the CBNP district, 316 (50.9%) children were weighted during growth monitoring session, 329 (53%) of
mothers or care givers participated in community conversation cession, and 265 (42%) of the respondents had
awareness about malnutrition and able to mention at least one sign of malnutrition. On the other hands, in
nonCBNP implementing district, the magnitudes were 157 (42.9%), 70 (19.1%) and 257 (70.2) for growth
monitoring and promotion, community conversation and had awareness about malnutrition and able to mention
at least one sign of malnutrition respectively (Table 3).

3.4. Bivariate and Multivariate Analysis of Logistic Regression

Bivariate analysis in CBNP district showed that stunting was significantly associated with sex of child [COR =
2.03 at 95% CI (1.462, 2.813)], immunization status of children [COR = 0.465 at 95% CI (0.266, 0.813)], exclu-
sive breasting feeding [COR = 0.320 at 95% CI (0.151, 0.677)], availability of pit latrine [COR = 0.599 at 95%
Cl (0.429, 0.835)] and drinking water supply [COR = 0.699 at 95% CI (0.496, 0.984)]. Whereas bivariate analy-
sis of nonCBNP implementing district showed that factors such as; antenatal care service [COR = 1.715 at 95%
Cl (1.037, 2.838)], presence of domestic animals [COR = 1.747 at 95% CI (1.010, 3.021)] and mothers’ know-
ledge towards malnutrition [COR = 1.968 at 95% CI (1.214, 3.190)] were significantly associated with stunting.
Multivariate analysis of logistic regression showed a significant association with sex of a child [AOR = 2.357 at
95% CI (1.656, 3.354)], ANC visit [AOR = 0.605 at 95% CI (0.383, 0.953)], immunization status of children
[AOR = 0.487 at 95% CI (0.267, 0.888)], exclusive breast feeding [AOR = 0.281 at 95% CI (0.124, 0.636)], vi-
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tamin “A” supplementation [AOR = 1.774 at 95% CI (1.066, 2.951)], availability of pit latrine [AOR = 0.589 at
95% CI (0.404, 0.857)], children birth order [AOR = 3.669 at 95% CI (1.299, 10.362)] and protected water
source [AOR = 0.614 at 95% CI (0.398, 0.949)] with stunting in CBNP district. In the case of nonCBNP district
multivariate analysis showed that factors like; ANC visit [AOR = 1.839 at 95% CI (1.082, 3.126)], presence of
domestic animals [AOR = 1.859 at 95% CI (1.015, 3.403)], mothers’ knowledge towards malnutrition [AOR =
2.226 at 95% CI (1.332, 3.721)] and diarrheal disease [AOR = 2.94 at 95% CI (1.171, 7.381)] were significantly
associated (Table 4).

Table 2. Comparison of child characteristics among CBNP implementing and non-implementing districts, February 2012.

CBNP implementing woreda [AFWHO] Non-CBNP implementing woreda [KWAHO)]
Risk factors (n =620) (n=367)
Magnitude Percent [%] Magnitude Percent [%]
Immunization service per schedule
e Yes 547 88.23 345 94
* No 73 11.77 22 6
Measles immunization
e Vaccinated 545 87.9 326 88.8
e Not vaccinated 75 121 41 11.2
Vitamin “A” status in the past 6 months
e Yes 532 85.81 348 94.8
* No 88 14.19 19 5.2
Deworming status in the past 6 months
e Yes 137 221 29 7.9
e No 483 77.9 338 92.1
Growth monitoring [weighing]
e Yes 315 50.81 157 42.8
* No 305 49.19 210 57.2
Diarrhoea in the last 2 weeks
e Yes 162 26.13 24 6.5
e No 458 73.87 343 93.5
Pneumonia in the last 2 weeks
e Yes 4 6.61 27 7.4
* No 579 93.39 340 92.6
Measles in the past 2 weeks
e Yes 7 1.13 1 03
* No 613 98.87 366 99.7
Malaria in the past 2 weeks
e Yes 28 4.52 17 4.6
* No 592 95.48 350 95.4
Exclusive breast feeding
ExcBF for < 4 months 53 8.62 14 38
ExcBF for 4 to 6 month 338 54.96 256 69.8
ExcBF for 6 to 9 month 167 27.15 61 16.6
ExcBF for > 9 months 57 9.27 36 08
Middle upper arm circumference
MUAC <115 mm 67 10.8 33 9
MUAC > 115 mm 553 89.2 334 91
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Table 3. Comparison of household and community characteristics among CBNP implementing and nonimplementing dis-
tricts, February 2012.

CBNP implementing district (n = 620) Non-CBNP implementing (n = 367)
Risk factors - -

Magnitude Percent [%] Magnitude Percent [%]
Birth control method
e Yes 136 21.93 250 58.1
e No 484 78.07 117 41.9
Postnatal care
e Yes 202 32.58 299 81.5
* No 418 67.42 68 185
Parents’ participation in GM
e Yes 174 28.29 36 9.84
e No 441 71.71 330 90.16
Practice of community conversation
e Yes 329 53.06 70 19.1
e No 291 46.94 297 80.9
Malnutrition knowledge
e Yes 265 42.74 257 70
* No 355 57.26 110 30
Water sources
e Protected 199 321 151 41.2
»  Unprotected 421 67.9 216 58.8
Presence of latrine
° Present 363 58.55 213 58
e Not present 257 41.45 154 42
Round trip to fetch water
Less than 30 minutes 194 31.29 212 57.8
30 to 60 minutes 320 51.61 129 35.1
> 60 minutes 106 17.1 26 7.1

Significant associations of child wasting were observed with age of children [AOR = 1.33 at 95% CI (1.064,
2.821)], postnatal care service [AOR = 0.480 at 95% CI (0.266, 0.864)] and availability of pit latrine [AOR =
0.599 at 95% CI (0.368, 0.975)] in CBNP implementing district during bivariate and multivariate analysis. In the
same fashion, age of the children [AOR = 5.786 at 95% CI (2.870, 11.663)] and mothers’ knowledge towards
malnutrition [AOR = 0.398 at 95% CI (0.208, 0.763)] were significantly associated with wasting in nonCBNP
implementing district during bivariate and multivariate analysis (Table 5).

There were significant association between antenatal care visit [AOR = 1.837 at 95% CI (1.115, 3.025)], de-
worming service [AOR = 1.815 at 95% CI (1.179, 2.794)], availability of pit Latrine [AOR = 0.675 at 95% ClI
(0.466, 0.976)], diarrheal diseases [AOR = 1.814 at 95% CI (1.227, 2.681)] and presence of bed net [AOR =
0.540 at 95% CI (0.361, 0.807)] with child underweight both in bivariate and multivariate analysis of logistic
regression in CBNP implementing district. Where as in nonCBNP implementing district only availability of pit
latrine [COR = 0.620 at 95% CI (0.390, 0.983)] is significantly associated with child underweight in bivariate
analysis. While factors such as family size [AOR = 3.406 at 95% CI (1.162, 9.983)], availability of pit latrine
[AOR = 0.543 at 95% CI (0.325, 0.909)] and child birth order [AOR = 0.273 at 95% CI (0.084, 0.887)] were
significantly associated with child under weight during multivariate logistic regression analysis (Table 6).

Comparison of child malnutrition in study districts showed that stunting and underweight is significantly
higher in CBNP implementing district than nonCBNP district. Whereas wasted children are slightly but not sig-
nificantly higher in nonCBNP implementing district than CBNP district (Table 7).
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Table 4. Bivariate and multivariable analysis of factors associated with child stunting in CBNP and nonCBNP implementing
districts from Oromia Zone, South East Amhara, Ethiopia, 2012.

Stunting (variables were selected at a p value of 0.15 using backward elimination)

Variables CBN district (n = 620) Non CBN district (n = 367)
No Yes  COR(95%CI) AOR (95%Cl) No,n(%) Yesn(%) COR (95%CI) AOR (95%Cl)
Head of HH
218 3.624 4.257
Father (o1 349(563) 1 198 (540) 138(37.6) ;305 0670 (1500 12.083)
Mother 26 (4.25) 27 (435 0.637(0.12,33) 26(71)  5(14) 1 1
Family size
. 0.899 0.327 1.107 1.822
<=4 64(10.3) 91(147)  (0577,1.309) (0.129,0.826) ©2(169) 380 55855 093)  (0.905, 3.668)
1.001 0.507 1,607 1572
5-7 113(182) 179(289)  (eg1 1473) (0.241, 1.066) 1100  85(232) 9535 799) (0.878,2.812)
>= 8 67 (10.8) 106 (17.1) 1 1 52(142)  25(6.8) 1 1
Sex
2.028 2357
Male 104(168) 226 (35) (| 4o a3 (Loss asay 11308 T9QLE)  12(0.79,18)
Female 140 (22.6) 150 (24.2) 1 1 111(30.2) 64 (17.4) 1
Age
0.761 0.711 0.675 0.635
<23.9 111(179) 146 (238)  (g549 1054y (0.497, 1.018) 02 (78 SL(39) 4438 1040)  (0.400, 1.006)
24-509 133 (21.5) 230 (37.1) 1 1 123(335) 92(25.1) 1 1
ANC visits
0.672 0.605 1715 1.839
<4 206(332) 295(47:6) (6439 1.027) (0.383,0.953) 28 (43D 115BL3) 437 5837y (1,082, 3.126)
>= 4 38(6.1)  81(13.1) 1 1 66 (18.0) 28 (7.6) 1 1
Domestic
animals
179 252 1.747 1.859
Yes (2887)  (40.64) 1 170(46.3) 121(330) (1 910,3.021)° (1015, 3.403)°
No 65(10.5) 124 (20) 0.72 (0.52, 1.05) 54(147) 22 (6.0) 1 1
Colustrum
feeding
1.003 1.305 0.86
Yes 113(18.3) 204(330) (398 3065) (0.382, 4457) 0 (259 53(145) 445 53)
0.710 0.757 11
No 126 (20.4) 161(28.1) (435 3171 (0206 2630 S6@H 6269 o
re'r:eogger 508  9(L5) 1 1 43(117)  28(7.6) 1
Immunization
0.465 0.487 1.96
Yes 226 (365) 21(618) (o0 on1sr (0207 opsgy 24683 1D e
No 18(29) 55(8.9) 1 1 1027 12(33) 1
EBF
0511 0.402 0.69
0 - 3 months 61 99 (0157,1659) (0.114,1414) ° @40 5(14) (0.19, 2.48)
0.320 0.281 0.74
4-smonths BGEI) 360 (00 ey 161639 95@59) o2
0.521 0.406 0.99
6-months  189.(305) 289466 (o rasasy (0203 007y ¥ 70 0%
9am”gniﬁ2"e 16(2.6) 47 (7.6) 1 1 20 16 1




B. Tariku et al.

Continued
VAS
1.270 1.774 0.69
Yes 205 (33.1) 327 (52.7) (0.805,2.002) (1066, 2.951)° 214 (58.3) 134 (36.5) (027, 1.75)
No 39(6.3) 49(7.9 1 1 10 (2.7) 9(2.5) 1
Measles sickness
0.256 0.162
Yes 5(0.8) 2(0.3) (0.049,1328)  (0.021, 1.262) 1(0.27) 0(0.0) 0.0 (0.0, 0.0)
223
No 239 (38.6) 374 (60.3) 1 1 (60.73) 143 (39) 1
Latrine
0.599 0.589 0.83
Yes 161 (26.0) 202 (32.6) (0.429,0.835)°  (0.404, 0.857)° 134 (36.5) 79 (21.5) (0.54, 1.27)
No 83 (13.4) 174 (28.1) 1 90 (24.5) 64 (17.5) 1
Protected water
source
0.699 0.614 1.36
Yes 90 (14.5) 109 (17.6) (0.496, 0.984)"  (0.398, 0.949)" 85(23.2) 65 (17.7) (0.89, 2.08)
No 154 (24.8) 267 (43.1) 1 139 (37.9) 78(21.2) 1
Deworming
1.758 1.836
Yes 47 (7.6) 90 (14.5) 1 14 (3.8)  15(4.1) (0821,3762) (0810, 4.161)
No 197 (31.8) 286 (46.1) 0.76 (0.51, 1.13) 210 (57.2) 128(34.9) 1 1
Birth order
. 1.147 3.669 0.71
First 34(55)  52(84)  (0670,1.963) (1.209, 10362y 1112 1148 5341 45
. 1.382 2.601 1.13
Second and third 70 (11.3) 129 (20.8) (0.897,2.129)  (L.112, 6.085)" 78 (21.3) 52(14.2) (0.63, 2.05)
. 1.084 1.704 1.36
Fourth and fifth 74 (11.9) 107 (17.3) (0.702, 1.676)  (0.786, 3.696) 59 (16) 47 (12.8) (0.74. 2.49)
Six and above 66 (10.7) 88 (14.2) 1 46 (12.5) 27 (7.3) 1
Knowledge
about
malnutrition
1.968 2.226
Yes 111 (17.9) 154 (24.8) 1 145 (39.5) 112 (30.5) (12143100 (1332 3721
No 133 (21.5) 222(35.8) 1.2(0.87,1.67) 79 (21.5) 31(8.5) 1 1
Child diarrhea
2.322 2.940
Yes 67 (10.8) 95(15.3) 0.89(0.62,1.28) 10 (2.7) 14 (3.8) (1.002,5.381) (1171, 7.381)"
No 177 (28.6) 281 (45.3) 1 214 (58.3) 129 (35.2) 1 1
Presence of bed
net
0.608 0.586
Yes 175 (28.2) 255 (41.1) 1 194 (52.9) 114 (31.1) (03471065 (0321, 1.071)
No 69 (11.1) 121(19.6) 1.2(0.85,1.71) 30(8.2) 29 (7.9) 1 1
Monthly income
Lowest income 210 328 1.25 (0.33, 4.7) 155 (42.2) 99 (27) 1.15(0.51, 2.59)
Medium income 30 43 1.15 (0.28, 4.6) 51(13.9) 34(9.3) 1.2(0.49,2.91)
Highest income 4 5 1 18 (4.9) 10 (2.7) 1

O,
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Table 5. Bivariate and multivariable analysis of factors associated with child wasting in CBNP and nonCBNP implementing
districts from Oromia Zone, South East Amhara, Ethiopia, 2012.

Variables

Marital status
Married
Others (single,

divorced,
widowed)

Sex
Male

Female

Age
<239

24 -59.9

PNC service
Yes

No

Latrine
availability

Yes

No

Colustrum
feeding

Yes

No

I don’t
remember

Knowledge
about child
malnutrition
Yes

No
Practice of CC

Yes

No
Child diarrhea

Yes

No

No

491 (79.2)

51 (8.2)

295 (47.6)

247 (39.8)

215 (34.7)

327 (52.7)

186 (30.2)

354 (57.4)

327 (52.7)

215 (34.7)

280 (45.2)

250 (40.3)

11 (1.8)

234 (37.7)

308 (49.6)

298 (48.1)

244 (39.4)

142 (22.9)

400 (64.5)

Wasting (variables were selected at a p value of 0.15 using backward elimination)

Non CBN district (n = 367)

CBN district (n = 620)

Yes COR (95%Cl)
73(11.8) 0.89 (0.2, 4.0)
5(0.8) 1
0.682
67 (0.423, 1.098)
43 (6.9) 1
1.774
42(6.8) (1.101, 2.860)"
36 (5.8) 1
0.499
16 (2.6) (0.280, 0.890)"
61 (9.9) 1
0.564
36 (58) (0,350, 0.908)"
42 (6.8) 1
37 (5.9) 2.06(0.55, 7.74)
37 (5.9) 1.84(0.49, 6.91)
3(0.5) 1
31(5) 1.15(0.71,1.87)
47 (1.7) 1
31(5) 1.85(1.14,3.01)
47 (1.7) 1
20 (3.2) 1.03(0.59, 1.77)
58 (9.4) 1

AOR (95%Cl)

0.636
(0.389, 1.039)

1

1.733
(1.064, 2.821)

1

0.480
(0.266, 0.864)

1

0.599
(0.368, 0.975)

1

No, n(%) Yes, n(%) COR (95%Cl)

292 (79.6)

21(5.7)

165 (45)

148 (40.3)

111 (30.3)

202 (55.0)

252 (68.7)

61 (16.6)

184
(50.15)

129
(35.15)

125 (34.1)

122 (33.2)

66 (18.0)

229 (62.4)

84 (22.9)

68 (18.5)

245 (66.8)

18 (4.9)

295 (80.4)

53 (14.4)

1(0.3)

27 (7.35)

27 (7.35)

41 (11.2)

13 (3.5)

47 (12.8)

7(1.9)

29 (7.9)

25 (6.8)

23(6.3)

26 (7.1)

5(1.4)

28 (7.6)

26 (7.1)

2(0.5)

52 (14.2)

6 (1.6)

48 (13.1)

AOR (95%Cl)

3.812
(0.502, 28.944)

4.435
(0.531, 37.028)

1 1
0.89 (0.5, 1.6)
1
5.739 5.786
(2.950, 11.165) (2.870, 11.663)
1 1
1.6 (0.7,3.77)
1
0.81
(0.45, 1.45)
1
2.428 2.868
(0.883,6.681)  (0.980, 8.394)
2.813 2.747
(1.032,7.66)"  (0.951, 7.933)
1 1
0.395 0.398
(0.219,0.712)" (0.208, 0.763)"
1 1
0.139 0.139
(0.033,0.584)  (0.032, 0.604)"
1 1
2.049 2.087
(0.774,5.420)  (0.705, 6.179)
1 1
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Table 6. Bivariate and multivariable analysis of factors associated with child underweight in CBNP and nonCBNP imple-
menting districts from Oromia Zone, South East Amhara, Ethiopia , 2012.

Underweight (variables were selected at a p value of 0.15 using backward elimination)

Variables CBN district (n = 620) Non CBN district (n = 367)
No,n (%) Yes n(%) COR(95%Cl) AOR (95%CI) No,n (%) Yes n(%) COR (95%Cl) AOR (95%Cl)
Head of HH
6.057 7.752
Father 387 (62.4) 173(27.9) 0.33(0.07, 1.51) 237(646) 9210 0% L 71d o0y
Mother 40 (6.45) 20 (3.25) 1 20(79)  2(054) 1 1
Sex
0.726 0.659
Male  224(36.1) 106(17.1) 1.1(0.78,155) 145 (395) 47(28) 0,0 1150 (0405 L081)
Female  203(327) 87 (14.1) 1 121(33.0) 54 (14.7) 1 1
Family size
_ 1.047 3.406
<=4 110(17.7) 45(7.25) 0.7 (0.48, 1.23) 72(196) 2363) (5170122 (11659083
1.457 2,016
5-7  204(329) 88(14.2) 0.81(0.54,1.21) 135 (368) 60(164) (o00's 00 (001 4453)
>=8  113(182) 60 (9.7) 1 59(16.1) 18 (4.90) 1 1
ANC visits
1.788 1.837 1561 1563
<4 334(539) 167(269) (1415 9870y (1115 3025 92(23) 8LR21) 893 9727)  (0.868 2812)
>=4  93(150) 26 (4.2) 1 1 74(202) 20 (55) 1 1
EBF
7.800 12138
0-3months  41(6.6) 12(13.2) 058 (0.25,1.36) LO3) 208 (et es017) (0792 106932)
1.857 2,015
4-5months  236(38) 102 (16.4) 0.86 (0.47, 1.57) 267 0@ gesroiza (0608 6085
1503 2311
6-8months 109 (17.6) 58(9.4) 1.06 (0.56,2.01) 20559 T9@LS) (o715 0155  (L0ok 5522)
9 and above
NV 3g(61)  19(31) 1 39(106) 10(2.7) 1 1
Deworming
1546 1815 1.429 2.106
Yes 84(136)  53(86) (1040097 (1179,2704y P02 0@ 6403188 (0863 5.143)
No  343(553) 140 (22.6) 1 1 247 (67.3) 91 (24.8) 1 1
Latrine
availability
0575 0.675 0.620 0.543
Yes  268(432) 95(153) (408 0811) (0466, 0078) 163(444) S0(136) 4395 0083  (0.325,0.909)"
No 159 (25.7) 98 (15.8) 1 1 103(28.1) 51 (13.9) 1 1
Child
Diarrhea
1792 1.814 1.979 2.170
Yes 96 (155) 66(10.7) (1,37 2605) (1.227,2681) AG8  10@T  (h849 4612)  (0.868 5.427)
No  331(534) 127 (205) 1 1 252 (68.7) 91 (24.8) 1 1
Presence of
bed net
0.524 0.540
Yes  315(508) 115(186) (o50’ors (0301 o7y 228(621) 80(2L8) 064(035, 115)
No 112(18.1) 78 (12.6) 1 1 38(10.4) 21(5.7) 1
Community

conversation

O,
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Continued
0.68 0.542 0.558
Yes 239 (38.5) 90 (14.5) (0.49, 0.97)° 57 (15.5) 13(3.5) (0.282, 1.040) (0.276, 1.128)
No 188 (30.3) 103 (16.7) 1 209 (57.0) 88 (24.0) 1 1
Birth order
. 0.692 0.273
First 58 (9.35) 28 (4.5) 0.95(0.54, 1.66) 46 (12.5) 12(3.3) (0.305, 1.566) (0.084.0.887)"
Second and 0.939 0.510
third 141 (22.7) 58(9.35) 0.81(0.51,1.27) 96 (26.2) 34 (9.3) (0.492, 1.791) (0.208, 1.251)
Fourth and 1.306 0.821
fifth 126 (20.3) 55(8.9) 0.85(0.54, 1.36) 71(19.4) 35(9.5) (0.679, 2.514) (0.364, 1.849)
. 102
Six and above (16.45) 52 (8.4) 1 53 (14.4) 20 (5.5) 1 1

Table 7. Comparison of nutritional status of children from the two districts (CBN and Non CBN), Oromia Zone, South East
Amhara, Ethiopia, 2012.

Stunting Underweight Wasting
No Yes COR No Yes COR No Yes COR

Variable

Districts

2.414 1.190 0.834
(1.853,3.145) 427 (433) 193(196) 4 gq5 1 5g3) 542(549) T8(719) (45741019

Non CBN 224 (22.7) 143 (14.5) 1 266 (27.0) 101 (10.2) 1 313(317) 54 (55) 1

CBN 244 (24.7) 376 (38.1)

Analysis of Independent t-test of the two groups that is, districts undergoing CBN program and yet not im-
plemented one, revealed that there are statistical difference between the means of average monthly income of the
mothers/caregivers, distance traveled by the mothers/caregivers to fetch drinking water, average height of the
children and average height to age Z score of the children at p value less than 0.05 (Table 8).

4. Discussion

The prevalence of stunting and underweight in CBNP district are critical problems as per the WHO classifica-
tion of severity of malnutrition [13]; but the problems in nonCBNP district is series. When we observe the mag-
nitude of severe acute malnutrition, it is a series problem in both study districts. The comparison showed that the
prevalence of stunted children in CBNP district is significantly higher than that of nonCBNP district. This could
be as a result of different factors. Some of them can be seen from independent t test analysis (Table 8). As you
had seen from the result part, factors affecting the prevalence of acute and chronic malnutrition can be illustrated
as follows:

Sex is an important demographic variable in nutritional survey and this study revealed that child’s sex is one
of the determinant factors for stunted children in CBNP implementing district but not in nonCBNP district.
Cross-sectional studies conducted in different parts of the world [14]-[17] have shown that boys are at higher
risk of stunting than girls. Some study conducted in India and Brazil describe that the great vulnerability of boys
over girls at this age is a yet not well understood phenomenon [18] [19]. Despite, this may leads to an argument
that sex preference may be practiced by mothers in community based nutrition implementing district than non-
CBNP district. The differences could be attributed to unmeasured factors such as parental care-giving behaviors
which might need further investigation. To the contrary, studies conducted in India and Ethiopia [20] [21]
showed that girls are at higher risk of malnutrition than boys. In addition to these, study conduct in Ethiopia,
Guatamala and Gaza strip, showed that [10] [22] [23] there is no gender difference in the nutritional status be-
tween boys and girls; this is the same as in nonCBN implementing district. This study suggests that in CBN and
nonCBN districts sex related differences in malnutrition associated with child caring behaviour requires further
investigations.

Since immunisation protects susceptible children from communicable diseases, children from the CBNP im-
plementing district were less likely to be affected by stunting than non-immunised children. This could be due to
the fact that immunisation reduces child morbidity from vaccine preventable communicable diseases which may

()



B. Tariku et al.

Table 8. T test analysis of selected variables of CBNP implementing and not yet implemented districts from South East
Amhara, Ethiopia, 2012.

Variable CBN NCBN t P
Average monthly income 318 418 —7.68 <0.0001
Mean age 26.4 26.7 -0.32 0.75
Average weight 1.49 1.57 —2.44 0.0147
Average walking time to fetch water 50.9 355 8.22 <0.0001
Average height 79.3 82.8 —4.87 <0.0001
Average MUAC 132.8 134.7 -2.30 0.0214
Average HAZ —2.43 -1.34 -9.35 <0.0001
Average WAZ -1.34 -1.09 -2.8 0.0052
Average WHZ —-0.01 —0.48 411 <0.0001

lead a child to malnutrition [24]. Besides, malnutrition is the prime indication for immunisation. Similar study
result was observed in Brazil and India where immunization was significantly associated with malnutrition [19]
[25]. We observed no significant association between child immunization and stunting in nonCBNP implement-
ing district. This might be due to significant amounts (94.26%) of children were immunized in nonCBNP im-
plementing district.

Availability of pit latrine was one of the predictors of stunting in CBNP implementing district. Children living
in households with traditional pit latrine were less likely to be affected by stunting than children without pit la-
trine. This indicates that hygiene and sanitation is a key to child survival [26]. This finding is similar with study
conducted in Ethiopia, Turkana (Kenya) and Jakarta that children from households that use pit latrine or flush
toilet were less likely to be stunted or underweight than non users [16] [27] [28]. But we found no significant
association between latrine and stunting in nonCBNP district (p > 0.05).

Infants of 0 - 6 months should fed on only breast milk and shouldn’t given any fluids, milk from animals, any
semi solid or liquid food products, even clean water. Since exclusive breast feeding, within the first six months
of the child ensures maximum protection against mortality, morbidity and malnutrition. In addition exclusive
breastfeeding contribute a lot in child spacing and lower fertility rate. But at the start of the seventh month of
child’s life breast milk alone cannot meet up a children’s energy and nutrient requirements [29]. This study ob-
served that exclusive breast feeding was another risk factor for stunting in CBNP implementing district. Child-
ren who were exclusively breast fed for 4 to 6 months were less likely to be stunted than children who were ex-
clusively breast fed for more than 9 months. This could be explained by the fact that breast-feeding is the natural
and perfect form of infant feeding for meeting a child’s nutritional needs during the first six months of child life.
This in turn implies that as the duration of exclusive breast feeding extends from the recommended duration,
then the risk of chronic malnutrition increases because of low intake of supplementary food that is rich in energy.
This result is similar with researches done in Vietnam [15] and Ethiopia [30]. But, in nonCBNP district, no sig-
nificant association was observed between exclusive breast feeding and stunting (p > 0.05).

Diarrheal disease remains a leading cause of mortality and morbidity of children in Sub-Saharan Africa region
where unique geographic, economic, political, socio-cultural, and personal factors interact to create distinctive
continuing challenges to its prevention and control [31]. Acute and chronic infections contribute to malnutrition
by causing decreased food intake, impaired absorption, increased losses of fluid, electrolytes, protein, and iron,
and by altering the normal metabolism [32]. Evidence from numerous studies of children under five years of age
in developing countries suggests that both acute and persistent episodes of diarrhea predispose to or exacerbate
malnutrition [33]-[35], and conversely chronic malnutrition may be a risk factor for diarrhea [36]. Likewise this
study showed that diarrheal disease was a predictor for underweight in CBNP district. Even if the direction of
causality is not clear for the association, the study showed that children having history of diarrhea during the
past two weeks prior to data collection were more likely to be underweight than non diseased children. Though,
it could be assumed that having diarrhoea could not only be a cause but also a consequence of being under-
weight. The occurrence of diarrhea could be due to the use of unsafe source of water supply and low coverage of
pit latrine. This study result was in agreement with the study reported from Brazil in 2009 and Nepal [19] [22].

)
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The effect of family size on nutrition outcomes varies according to the dependency nature of family members
(Mukherjee and Benson 2003; Garrett and Ruel 1999; Charmarwabagwala et al. 2005). Meaning if the member
of families are working age group, by virtue of economics scales, they earn a lot, then improve welfare of the
household, then most probably improved nutrition. Contrary in a household if there are many young children,
they compete for resource and children of higher birth order most probably become vulnerable to malnutrition
[37]. This study depicts that households having more than or greater than eight family sizes are 3 times more
vulnerable to stunting in CBNP district. While in nonCBNP district the more family size predisposes the child
with underweight. The results of this study are inconsistent with study conducted in the rural areas of North
Central and Southern region of Nigeria [37]. The reason could be socio cultural differences between these study
areas.

Most countries including Ethiopia give deworming and vitamin A supplementation twice a year to their
children of 6 - 59 months of age to protect them from mortality, morbidity and malnutrition. Our study showed
that provision of albendazole or mebendazole to the child significantly prevents underweight in CBNP district
but not in nonCBNP district (Table 7). Whereas children who took vitamin A supplementation less likely to de-
velop stunting than those children who didn’t take vitamin A in CBNP district. This could be due to deworming
prevents children from diarrhea, which in turn could probably cause malnutrition. In addition, it prevents loss of
micronutrients, particularly iron that contributes to growth retardation [29].

Moreover, age is a predictor variable for acute malnutrition and statistically associated with wasting in study
districts. At age of less than 24 months the burden was higher than age greater than 24 months. This might be
due to the fact that at this age category, infectious diseases could at its highest rate and aggravated by poor hy-
giene and sanitation condition of study districts. This might also indicate that there may be problem associated
with prolonged exclusive breast-feeding and inappropriate feeding practices in CBNP district. The result of this
study compares favorably with the finding from a similar study conducted in Nepal [38]. Contrary to this result,
different findings conducted in Somalia and Tigray indicated that the levels of malnutrition increased with age
[81 [9].

Monthly income and child malnutrition were not statistically associated (p > 0.05). This could be due to the
fact that significant proportions [86% in CBNP and 69% in nonCBNP] of the parents were categorized under
poor income class [income less than lowest government salary (<525 ETB)]. Furthermore, this could be most
probably due to community’s habit of not telling the exact amount of monthly income [information bias] for the
sake of food aid or other aids. A similar result was observed in Somali, Ethiopia in 2002 which revealed that in-
come and child malnutrition were not statistically significant [8]. This finding contradicts studies done in dif-
ferent places that economic status was found to be determinants of child malnutrition [15] [16] [21] [24].

All in all, the program implemented, that is community based nutrition was believed to bring improvements in
the status of child malnutrition, but within intervention district there is no significant improvements seen when
compared to nonintervention district. Primarily the program was launched to build up communities and families’
capacity and ownership to make informed decisions on child care practices at family and community levels,
through major implementation approaches including Growth Monitoring and Promotion, supported by Commu-
nity Conversation. But, most probably due to poor management of the program, it brought no significant
changes. But, the study revealed that significantly higher proportion of chronic malnutrition was seen in inter-
vention district than nonintervention district. This result was similar with study conducted in Guatamala, where,
child malnutrition was higher in intervention area than comparison area [39].

5. Strengths and Limitations of the Study

The use of large sample size, high response rate and use of multivariate analysis to control the effects of con-
founders and effect modifiers were some of the strengths of this study. Whereas, cross-sectional nature of the
data, recall bias (respondent not remembering correctly) and interviewer effects, might affect the internal validi-
ty of the results and might be considered as limitations of this study.

6. Conclusion

Our results established that child malnutrition (both acute and chronic) is serious public health problem which
require strong remedial action in both districts. Besides, the possible risk factors for child malnutrition were area
specific calling for different cost effective interventions.
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7. Recommendations
7.1. Recommendations for Artuma Fursi District [CBNP Implementing District]

To overcome the burden of child malnutrition Community Based Nutrition Program, exclusive breast feeding,
IMNCI, maternal health services, hygiene and sanitation activities should be given due emphasis. In addition
qualitative study is imperative to assess how and why the significant differences between intervention and non
intervention study areas occurred and to identify other contributing factors for child malnutrition.

7.2. Recommendations for Kemissie District [Non-CBNP Implementing District]

Community Based Nutrition Program should be launched with due emphasis and good program management.
Other services like maternal health services (ANC, delivery and PNC) should be strengthened, and nutrition
surveillance for timely screening and treatment of acute malnutrition should be established. Moreover, inte-
grated management of childhood illness and hygiene and sanitation conditions should be strengthened.
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NNP
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SPSS
SSuU
UNICEF
VAS
WAZ
WHO
WHZ

Artuma Fursi

Antenatal care

Community Based Nutrition Program
Community Conversation

Confidence Interval

Exclusive Breast Feeding

Ethiopian Demographic and Health Survey
Ethiopian Birr

Generalized Linear Model
Height-for-Age Z Score

Health Extension Workers

House holds

National Nutrition Program

Odd Ratio

Protein Energy Malnutrition

Postnatal care

Primary Sampling Unit

Statistical Package for Social Sciences
secondary Sampling Units

United Nation International child and Educational Fund

Vitamine A Supplimentation
Weight-for-Age Z Score
World Health Organization
Weight-for-Height Z Score
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