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Abstract 
Background: Lactation has different effects on maternal nutritional status. Even though, growing number of studies 
reported the existence of maternal under nutrition, very few studies in Ethiopia highlighted under nutrition among lactating 
mothers.  
Objective: To assess the prevalence of under nutrition and associated factors among lactating mothers in rural areas of 
Ambo district, West Shewa zone, Oromia region, Ethiopia, 2016.   
Methods: A community based cross-sectional study was conducted among randomly selected 619 lactating mothers. A 
pretested and structured questionnaire was used to collect socio-demographic data. Weight, height and Mid Upper Arm 
Circumference were measured. Body Mass Index was measured to assess the nutritional status. Descriptive statistics was 
used to describe the data. Binary logistic regression was performed to assess the association between each independent 
and dependent variable. Adjusted Odds Ratios with its 95% confidence interval were estimated to identify factors 
associated with the outcome variable in multivariable logistic regression.  
Results: The overall prevalence of under nutrition (BMI < 18.5 kg/m2) was 21.5%. Lactating mothers within the age 
group of 17-25 were more likely to be undernourished than those mothers in the age group of 36-49 (AOR=6.82, 95%CI: 
1.84, 25.27). Mothers who were unable to read and write (AOR=2.45, 95%CI: 1.22, 4.94) and from poor wealth index 
(AOR=1.76, 95% CI: 1.05, 2.95) were also more likely to be undernourished than those who had formal education and 
rich mothers, respectively.  
Conclusion: One fifth of lactating mothers were undernourished. Thus, strengthening health education on proper 
maternal and child dietary practices and the need of adequate dietary intake during lactation should be emphasized.  
Additionally, strong multi-sectorial collaboration targeted at improving women’s status in the community is very essential 
in order to improve health and nutritional outcomes of lactating women. 
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Introduction 
In 2015, about 795 million people, of whom 780 million 
were from the developing regions, were undernourished 
globally. This means that nearly one in nine individuals 
did not have enough to eat. In sub-Saharan Africa, the 
projected rate of undernourishment for the 2014–2016 
period was almost 23 percent. Though the hunger rate 
has fallen, the number of undernourished people has 
increased by 44 million since 1990 (UN, 2015). 

Lactation has different effects on maternal nutritional 
status depending on its duration, intensity, as well as 
cultural diversity. Lactating mothers from low-income 
settings are considered as nutritionally vulnerable group 
(Kiday et al., 2013). Lactation puts high demands on 
maternal stores of energy and protein than in any other 
stage of a woman‘s reproductive life. To support 
lactation and maintain maternal reserves, most mothers 
in developing countries need to eat about 500 additional 
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kilocalories every day. Extra food, therefore, must be 
made available to the mother to meet the additional 
demands of pregnancy and lactation (LINKAGES, 
2004). 

Maternal under nutrition, including chronic energy 
and micronutrient deficiencies, accounts for 11% of the 
global burden of disease (Cuziat and Mattinen, 2011). It 
is highly prevalent in low-income and middle-income 
countries, resulting in substantial increases in mortality 
and overall disease burden. The problem ranges from 
10% to 19% in most countries. Its seriousness is evident 
in most countries in sub-Saharan Africa, south-central 
and southeastern Asia, and in Yemen, where more than 
20% of women have a body-mass index of less than 18·5 
kg/m² (Black et al., 2008). In Ethiopia 27% of women 
aged 15-49 years were undernourished (BMI of less than 
18.5 kg/m2) which remained relatively constant since the 
year of 2005 (CSA, 2012). Improvements in nutrition 
still represent a massive unfinished global agenda (Cuziat 
and Mattinen, 2011). 

Even though a growing number of studies reported 
the existence of maternal under nutrition, very few 
studies in Ethiopia highlighted the issue of under 
nutrition among lactating mothers. The objective of this 
study was to assess the prevalence of under nutrition and 
its associated factors among the lactating mothers in 
rural areas of Ambo district, West Shewa zone, Oromia 
Region, Ethiopia.  

Materials and Methods  
Study Area and Period 
The study was conducted in rural areas of Ambo district, 
West Shewa Zone, Ethiopia, from February 15-30, 2016. 
The population size was 138,612, of whom 94% were 
rural residents who were living in 29,102 households. 
During the study, there were 4,223 lactating mothers in 
the rural area.  

Study Design and Study Participants 
A community-based cross-sectional study was 
conducted on 638 lactating mothers, who were between 
15 and 49 years of age, from five randomly selected 
kebeles (clusters). The lactating mothers who were 
seriously ill during the data collection, pregnant, and 
with physical deformities during anthropometric 
measurement were excluded from the study to allow 
consistent record of the measurement.  

 

Data Collection Instruments and Procedure 
The data were collected using a structured and pretested 
questionnaire. It  was initially developed in English, and 
then translated into the local language, Afan Oromo; 
then back translated into English.The households’ food 
insecurity level was measured using Household Food 
Insecurity Access Scale (HFIAS), which is a structured, 
standardized, and validated tool developed by FANTA 
(Coates et al., 2007; Deitchle et al., 2010). The scale is a 
valid tool to measure a household’s food insecurity in 
rural and urban areas of Ethiopia (Seifu et al., 2015). The 
mothers’ dietary intake pattern was measured by a 
qualitative recall of all the foods they consumed in the 
24 hours before the interview. The foods were grouped 
to calculate the Women’s Dietary Diversity Score 
(WDDS) of the respondents, and the mean score was 
used to classify their food intake as adequate or not 
(Kennedy et al., 2013). To measure the outcome variable, 
the weight, height, and Mid-Upper Arm Circumference 
(MUAC) of the lactating mothers were measured. Ten 
students who completed high school and who were 
living in the study area collected the data via home to 
home visits and all the anthropometric measurements 
were taken based on the standard procedure (Rockville, 
1988; NHANES, 2007). 

Data Quality Control  
To assure the quality of the data, a structured and 
pretested questionnaire was used. The data collectors 
and the supervisors were given a two-day intensive 
training.  Relative Technical Error of Measurement 
(%TEM) was calculated to minimize a random 
anthropometric measurement error. The data collectors’ 
accuracy of the measurements was standardized with 
their trainer during training and pretesting. A 
respondent’s weight and height were measured at least 
twice and more times when the difference between the 
two weight measures was greater than 0.1kg and when 
the difference between the two height measures was 
greater than 0.1 cm. The functionality of the digital 
weight scale was checked before use.  It was checked 
using a known weight and assuring it read exactly at zero 
(NHANES, 2007). Intensive supervision was done and 
the data were double entered. 

Data Processing and Analysis 
After the data had been checked for completeness and 
internal consistency, the data were coded and double 
entered into EpiData 3.1 computer software package 
and cleaned for inconsistency. For further analysis, data 
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were exported to Statistical Package for Social Science 
(SPSS) Version 22 software. The descriptive statistics 
was used to describe the data. The Women’s Dietary 
Diversity Score (WDDS) was calculated and the mean 
score was used to describe their nutrient intake status 
(Kennedy et al., 2013; FAO, 2008). Based on the data 
obtained from HFIAS, the households were categorized 
as food secured or not secured (Coates et al., 2007). By 
considering the locally available household assets and 
using Principal Component Analysis (PCA) method, the 
families’ wealth index was constructed. The outcome 
variable was re-coded to dichotomous outcomes:  
undernourished or not undernourished. The co-linearity 
effect was checked using Variance Inflation Factor (VIF) 
and non-collinear covariates were included in the 
independent binary logistic regression model. All the 
covariates that were significant at p<0.2 in the bivariate 
analysis were considered for further multivariate 
analysis. Using a multivariable logistic regression, Odd 
Ratios, along with 95% Confidence interval, were 
estimated to identify the factors associated with the 
outcome variable.  The level of statistical significance 
was declared at p<0.05. The model was tested by 
Hosmer- Lemeshow goodness of fit test. 

Ethical Consideration 
Ethical clearance was obtained from Institutional Health 
Research Ethical Review Committee (IHRERC) of 
Haramaya University College of Health and Medical 
Sciences. Iindividual Informed written consent was 
obtained from each study participant.  The respondents 
were assured of the confidentiality by excluding their 
names during the data collection. They were informed 
well that they had full right to totally refuse to participate 

and/or with draw from the study at any time without any 
precondition. 

Results 
Socio-demographic Characteristics of the Study 
Participants 
Among the assumed 638 lactating mothers aged 15-49 
years, 619 (97%) participated in the study. More than 
half of the respondents, 344 (55.4%), were in the age 
group of 26-35 years with a mean age value of 28.1years 
(SD±5.3 years). Of the total, 395 (63.8 %) of the women 
were unable to read and write, and only 178 (31.3%) of 
their husbands were able to read and write. Regarding 
the family wealth index, 247 (39.9%), 124 (20%) and 248 
(40.1%) of the households were in the poor, medium 
and rich wealth terciles, respectively. Among the 
households, 238(38.4%) were food insecured whereas 
the remaining 381(61.6%) were food secured (Table 1) 

Maternal Health Care and Feeding Practices 
Among the respondents, 287 (46.4%) had been pregnant 
once or twice, 311 (50.2%) visited ANC 4 or more times 
during their last pregnancy, 483 (78%)) were using family 
planning methods, and only 90 (14.5%) had experienced 
diarrhea in the two weeks before the study, which was 
probably because 428 (69.1%) of the households had 
their own latrine, and pipe water was the major source 
of drinking water for 488 (78.8%) study participants.  

The mean Dietary Diversity Score (DDS) of the 
lactating mothers was 4 ±1.5 and many of them, 446 
(72.1%), had DDS of . Of the babies whom the 
mothers breast feeding, 238 (38.4%) were in the age 
group of 12-24 months and nearly one fourth of them, 
147 (23.7%), started additional food at 6 month (Table 
2). 

 

 

 

 

 

 



42

Zerihun et al.                                                         East African Journal of Health and Biomedical Volume 1 (1): 39-48 
                                                                                                                           

 
 

Table 1. Socio-demographic characteristics of lactating mothers in Ambo district, West Shewa zone, Oromia region, 
Ethiopia, 2016 

Variables Category  Frequency  %  
Age of mother (in years) 17-25 216 34.9 

26-35 344 55.6 
36-49  59 9.5 

Religion of mother  Orthodox 404 65.3 
Protestant  184 29.7 
Muslim  4 0.6 
Others  27 4.4 

Ethnicity of mother  Oromo  581 93.9 
Amhara 34 5.5 
Others  4 0.6 

Current marital status of mother  Married  561 90.6 
Divorced  24 3.9 
Widowed  12 1.9 

 Single  22 3.6 
Educational status of mother  Unable to read and write 224 36.2 

Able to read and write 146 23.6 
Primary level 144 23.3 
Secondary level 73 11.8 
College diploma and above 32 5.2 

Educational status of husband Unable to read and write 120 21.1 
Able to read and write 178 31.3 
Primary level 126 22.1 
Secondary level 101 17.8 
College diploma and above 44 7.7 

Occupation of mother  Farmer  343 55.4 
Housewife  122 19.7 
Daily laborer  74 12.0 
Private employee  14 2.3 
Merchant  30 4.8 
Government employee  24 3.9 
Not working 
Others  

11 1.8 
1 0.2 

Family size  1-3  148 23.9 
4-6 339 54.8 
>6  132 21.3 

Number of children < 2 years  1 605 97.7 
  14 2.3 
Household head  Male  

Female 
575 
44 

92.9 
7.1 

Family wealth index  Poor 
Medium  
Rich 

247 39.9 
 124 20.0 
 248 40.1 
Household food security Food secure  

Mildly insecure  
Moderately insecure   
Severely insecure   

381 61.6 
 65 10.5 

64 10.3 

 109 17.6 
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Nutritional Status of Lactating Mothers  
The overall prevalence of under nutrition (BMI<18.5 
kg/m2) among the lactating mothers was 21.5% (95%CI: 
18.3, 24.9), whereas 78.5% (95%CI: 75.1, 81.7) of the 
mothers were not undernourished. Among the total 
lactating mothers included in the study, 68.5%; (95%CI: 
64.6, 72.2) and 10% (95%CI: 7.6, 12.3) of them were 

normal (BMI=18.5-24.99kg/m2) and overweight (BMI 
25.5-29.99kg/m2), respectively, and there was no case of 
obesity. Using MUAC, 79(12.8%) (95%CI: 10.0, 15.5) of 
lactating mothers were undernourished (MUAC<21cm) 
while the remaining 540(87.2%) (95%CI: 84.5, 90.0) had 

21cm. 

Table 2. Maternal health care and feeding practice of the study participants in Ambo district, West Shewa zone, Oromiya 
region, Ethiopia, 2016 

Variables  Category  Frequency  % 
Age of breast feeding child (in months) <6 189 30.5 

6-11 145 23.4 
12-24 238 38.4 
>24  47 7.6 

Number of pregnancy  2 287 46.4 
3-4 216 34.9 
5-6 93 15 
>6 23 3.7 

Birth interval for the index child First birth 148 23.9 
1-2 years 151 24.4 
>2 years  320 51.7 

Number of ANC visit No ANC visit 68 11 
< 4 times  240 38.8 

 311 50.2 
Family planning utilization  Do not use FP method  136 22 

Pills  32 5.2 
Injectable  264 42.6 
Norplant  145 23.4 
IUCD 25 4 
Condom  2 0.3 
Breast feeding  15 2.4 

Last menstruation seen  Within the last 30 days   234 37.8 
More than 30 days ago 229 37 
Did not remember 156 25.2 

Duration of breast feeding  < 6 months  185 29.9 
6-11 months 168 27.1 
12-24 months 216 34.9 
>24 months  46 7.4 
Did not remember  4 0.6 

Introduction of complementary feeding  Yes  457 73.8 
No  162 26.2 

Age of introduction of complementary feeding  < 6 months 50 8.1 
At 6 month  147 23.7 
>6 month  246 39.7 
Do not remember  14 2.3 

Diarrhea in the past two weeks  Yes 90 14.5 
No 529 85.5 

Nutrition education  Yes  415 67 
No 204 33 

Latrine availability  Yes  428 69.1 
No 191 30.9 

Women dietary diversity score  
 

<4 
   

173 
446 

27.9 
72.1 
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Factors Associated with Under Nutrition among 
Lactating Mothers 
In the multivariable logistic regression analysis, the 
mother’s’ age, education, and family wealth index were 
statistically significant at 5% level and were found to be 
the predictors of under nutrition among the lactating. 
The  mothers within the age group of 17-25 years were 
6.8 times more likely to be undernourished  compared 

with those mothers in the age group of 36-49 years 
(AOR=6.82, 95% CI: 1.84, 25.27). Mothers who were 
unable to read and write were 2.45 times more likely to 
be undernourished than those mothers who had formal 
education (AOR=2.45, 95%CI: 1.22, 4.94). Mothers 
from poor households were 1.76 times more likely to be 
undernourished than their counterparts (AOR=1.76, 
95%CI: 1.05, 2.95) (Table 3). 

Table 3. Factors associated with under nutrition among lactating mothers mothers in Ambo district, West Shewa zone, 
Oromia region, Ethiopia, 2016

Covariates Category  Under nutrition 
(BMI<18.5) 

  

 Yes  No  COR (95% CI) AOR (95%CI) 
Age of mother (in years) 17-25 56 160 2.60(1.12, 6.05) 6.82(1.84, 25.27)* 

26-35 70 274 1.89(0.83, 4.36) 3.49(1.00, 12.14) 
36-49  7 52 1 1 

Educational status of mother  Unable to read and write 60 164 2.10(1.33, 3.31) 2.45(1.22, 4.94)* 
Able to read and write 36 110 1.88(1.12, 3.13) 1.45(0.70, 3.00) 
Have formal education  37 212 1 1 

Educational status of husband Unable to read and write 25 95 1.43(0.83, 2.49) 0.85(0.40, 1.80) 
Able to read and write 54 124 2.38(1.50, 3.76) 1.50(0.78, 2.89) 
Have formal education  42 229 1 1 

Family wealth index  
Poor 66 181 1.90(1.22, 2.95) 1.76(1.05, 2.95)* 
Medium 27 97 1.46(0.84, 2.50) 1.49(0.79, 2.80) 
Rich 40 208 1 1 

Household food security 

Food secure 88 293   
Mildly food insecure 9 56 0.54(0.26, 1.13) 0.44(0.17, 1.13) 
Moderately food insecure 16 48 1.11(0.60, 2.05) 1.37(0.68, 2.78) 
Severely food insecure 20 89 0.75(0.44, 1.28) 0.66(0.33, 1.31) 

Age of breast feeding child (in months) 
 87 270 1.51(1.02, 2.26) 1.21(0.72, 2.03) 

>12 46 216 1 1 

Birth interval for the index child 
First birth 30 118 1.13(0.69, 1.84) 0.75(0.38, 1.47) 
1-2 years 44 107 1.82(1.16, 2.86) 1.44(0.82, 2.52) 
>2 years 59 261 1 1 

Frequency of ANC visit 
< 4 times 65 175 1.73(1.15, 2.60) 1.51(0.91,2.50) 

 55 256 1 1 

Introduction of CF 
Yes 92 365 1 1 
No 41 121 1.34(0.88,2.05) 1.26(0.72, 2.20) 

Note: AOR, Adjusted Odd Ratio; CF, Complementary Food; CI, Confidence Interval, COR, Crude Odd Ratio; *, p-value <0.05 

Discussion 
This study revealed that the prevalence of under 
nutrition (BMI<18.5kg/m2) among the lactating 
mothers was 21.5%. Mothers who were between 17 and 
25 years of age, not able to read and write, and whose 
family wealth index was poor were found more likely to 
be undernourished. This finding is closer to the one 
reported from Nekemte (20.5%) (Temesgen et al., 2015), 
but a bit less than the finding in Tigray (25%) (Kiday et 

al., 2013). When compared with the result from Babile 
(41.7% during post-harvest and 54.7% during pre-
harvest season) (Kedir et al., 2015), the prevalence in this 
research is much lower. The difference could be 
attributed to the interventions on maternal health, 
nutrition and other women empowering programs by 
the government and other non-governmental 
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organizations in the study area and the time of survey as 
well.   

However, the prevalence we found is much higher 
than the ones reported from India (16%) (Ghosh-Jerath 
et al., 2015), Guatemala (5%) (Oyesiku et al., 2013), 
Nigeria (<5%) (Sanusi and Falana, 2009), and Kenya 
(10%) (Gewa et al., 2012). The difference might be 
related to a seasonal variation of the study period, the 
difference in socio-economic and demographic factors 
like educational status of mothers and family income.  As 
per MUAC measurement, the proportion of the 
undernourished lactating mothers (MUAC< 21cm) was 
12.8%, which is comparable with the finding from 
Tigray (13%) (Kiday et al., 2013). 

The present study has showed that the age of the 
lactating mothers was significantly associated with their 
nutritional status. The mothers within the age group of 
17-25 were 6.8 times more likely to be undernourished 
compared with those mothers in the age group of 36-49. 
This is in line with a result from Bangladesh, in which, 
younger women in the age group 15–24 were more likely 
to be malnourished (Rahman et al., 2015). This might be 
related with an increased nutritional requirement during 
adolescent age for normal growth and development of 
the mother and lack of sufficient food intake to meet this 
requirement. 

Educational status of the mothers was also another 
factor that predicted their nutritional status in this study. 
The respondents who can’t read and write were 2.45 
times more likely to be undernourished than those 
mothers who had formal education. Similar studies from 
Sri Lanka (Jayawardena, 2014) and Congo Democratic 
Republic (Adebowale et al., 2015) also reported that 
undernourished women were more common among 
those with no formal education. This could be related 
with an increased awareness of self care, health service 
utilization, and acknowledging the importance of 
increasing meal frequency during lactation among 
educated mothers.   

In this study, statistically significant association was 
found between the covariate family wealth index 
(poverty level) and the nutritional status of the lactating 
mothers. The mothers from poor terciles family wealth 
were 1.76 times more likely to be undernourished than 
from the rich tercile. This is also supported by the study 
from Bangladesh (Rahman et al., 2015) and Congo 
Democratic Republic (Adebowale et al., 2015). This 
association could be due to the fact that the women from 
lower tercile family wealth were in difficulties of meeting 
their dietary requirement, engaged in strenuous works 
like daily laborer and have minimal health care practice.  

Food insecurity affects the intake of adequate quantity 
and quality of diet that in-turn contributes to maternal 
under nutrition. In the present study, the lactating 
mothers from moderately food insecure households 
were 1.37 times more likely to be undernourished 
compared with those mothers from food secure 
households. The analysis did not identify statistically 
significant association between the households’ food 
insecurity level and the nutritional status of the lactating 
mothers. However, other studies from Kenya (Gewa et 
al., 2012) and Bangladesh (Rahman et al., 2015) reported 
that food insecurity was significantly associated with 
maternal BMI. The absence of association in this study 
might be due to the differences in the measurement 
tools, the season of the study and the relatively low 
prevalence of food insecurity in the study area. 

In this study, even if the association is not statistically 
significant, the odd of being undernourished were 1.26 
times more likely among the mothers who did not 
introduce complementary feeding for their child than 
their counterparts. But, when we see the age of the 
introduction of complementary feeding, only 23.7% 
started additional food at the recommended age (at 6 
months) whereas the 39.9% started at >6 months of age. 
This increases the burden of the lactating mothers to 
meet the nutritional demand of their child in the cost of 
their own nutritional status (nutrition depletion). 

Recall bias is one of the limitations of this study since 
some of the questions were asked the event that 
occurred 4 weeks back. This was minimized by probing 
the respondents about the event. Anthropometric 
measurement error is also another limitation. To 
minimize this; data collectors were well trained, 
standardization of anthropometric measurers were done 
and the instrument was calibrated.  

Conclusion and Recommendations 
The result of this study revealed substantial proportion 
of under nutrition among the lactating mothers. The 
predictors of the under nutrition were the mothers’ age 
(17-25 years of age), education (unable to read and 
write), and poor family wealth. Thus, strengthening 
health education programs on proper maternal and child 
dietary practices and the need of adequate dietary intake 
during lactation should be necessary. Additionally, 
strong multi-sectorial collaboration targeted at 
improving women’s educational status in the community 
is very essential in order to improve health and 
nutritional outcomes of lactating women. 
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