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Abstract

Background: Women’s undernutrition is a major concern in many sub-Saharan African countries
including Ethiopia; however, little information exists on its spatial and temporal variation within a single
national context. This paper examines spatial and temporal variations in women’s undernutrition and its
determinants in Ethiopia between 2000 and 2016.

Data source and methods: We use data from the Ethiopia Demographic and Health Surveys from
2000 to 2016. We used multilevel logistic regression models with region-level random effects to
estimate determinants of undernutrition.

Results: The results show substantial regional variations in women’s undernutrition in Ethiopia, which
show mixed patterns over time. Also, the regional variations are significantly affected by age, education
level, marital status, wealth, occupational status and type of residence as well as some aggregate factors.
Undernutrition risks are considerably higher for teenage women, no education, never-married,
unemployed, and rural women, as well as women from poor households than their counterparts.
Additionally, in regions with lower levels of women’s education, the risk of undernutrition was higher.
Conclusions: Regional variations in women’s undernutrition in Ethiopia are significantly determined by
individual sociodemographic, economic and community level characteristics. Policy decisions should
focus on bridging the regional disparities in the country, especially in areas that have made little

progress in reducing women’s undernutrition.
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Introduction

Undernutrition is a global challenge as it is a direct
cause for millions of deaths in the world every year
(Ahmed, Hossain, & Sanin, 2012; CSA, & ICF, 2016;
FAO, WFP, & IFAD, 2012). About 795 million people
are undernourished globally, which is over 167
million increase during the last decade (FAO et al,
2012). Women, infants, and young children are
among the most nutritionally-vulnerable groups
(Lartey, 2008). Maternal and child undernutrition is
the underlying reason for 3.5 million deaths, 35% of
the disease burden in children younger than 5 years
and |1 1% of total global disability-adjusted life years
(Black, Devereux, & Salvanes, 2005).

A serious problem of women’s undernutrition is
evident in most countries in sub-Saharan Africa (SSA),
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., 2013). SSA
is home of the most nutritionally insecure people in
the world (Fanzo, 2012; Sahn and Alderman, 1998).
While it has decreased significantly in most other
developing countries in the last decade, malnutrition
prevalence has been nearly static in SSA (Sharma et
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al,, 2017). The prevalence of undernutrition in
Ethiopia is one of the highest compared to other sub-
Saharan  African  countries (Uthman, 2009).
Approximately, one in every four (27%) of Ethiopian
women of reproductive age are undernourished
(CSA, & ICF, 2012), twice the SSA average of 13.3%
(Mukuria, Aboulafia, & Themme, 2005). Much
research has shown the effect of various individual-
level characteristics on women’s undernutrition in
different SSA countries including Ethiopia (Bitew and
Telake, 2010; Tebekaw et al., 2014). Nonetheless,
the temporal and between-region variations that are
highly related to women’s undernutrition in Ethiopia
have not been nationally investigated so far albeit this
has been done in other developing country settings
(Mohsena, Goto, & Mascie-Taylor, 2015). On the
contrary, many studies rather focused on women’s
undernutrition in specific regions or cities in the
country (Ferede, Lemessa, Tafa, & Sisay, 2017;
Gedle, Gelaw, Muluye, & Mesele, 2015; Tebekaw,
Teller, & Colén-Ramos, 2014), while some also lack
temporal aspect (Bitew & Telake, 2010). This study
seeks to fill that literature gap by providing both the
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spatial and temporal context on women’s
undernutrition in  Ethiopia  using  nationally
representative data sets. This is important because it
provides our understanding of the spatio-temporal
dynamics of women’s undernutrition in Ethiopia and
how these can be explained by the individual and
aggregate level characteristics within the country. In
this regard, the study sought to provide answers to
two main research questions: how does women’s
undernutrition vary among the regions of Ethiopia
over time? Are the regional variations in women’s
undernutrition over time determined by the
individual and aggregate level characteristics of
women?

Literature review

Several individual-level factors have been linked to
the risk of women’s undernutrition in SSA, ranging
from demographic to socio-economic characteristics.
However, it is important to note that only a limited
number of studies have examined women’s
undernutrition in  SSA so far. Demographic
characteristics such as age and marital status have
been strongly linked to women’s undernutrition by
the few extant studies (Babalola, 2017; Caputo,
Foraita, Klasen, & Pigeot, 2003; Mtumwa, Paul, &
Vuai, 2016; O. A. Uthman & Aremu, 2008). For
instance, Bitew and Telake (2010) and Mtumwa et al.
(2016) used the Demographic and Health Survey data
to examine determinants of women’s undernutrition
in Ethiopia and Tanzania, respectively, and they
observed that age and marital status have a
considerable effect on women’s undernutrition. It is
evident that younger women (15-19 years) have
increased risk of undernutrition (Bitew & Telake,
2010; Mtumwa et al., 2016), while never-married and
widowed women also have a considerably higher risk
of undernutrition (Caputo et al., 2003; Mtumwa et
al., 2016; O. A. Uthman & Aremu, 2008).

Aside from these factors, socio-economic
inequalities are also found to have a considerable
effect on women’s undernutrition (Mtumwa et al.,
2016; Olalekan A Uthman, 2009). Inequalities in
educational attainment and occupational status have
significant effect on women nutritional status, where
women with advanced educational level and women
who work in non-manual or professional jobs are at a
substantially lower risk of undernutrition (Bitew &
Telake, 2010; Mtumwa et al.,, 2016) than their
counterparts without formal education or who are
unemployed.  Ultimately,  household  wealth
inequalities have been found to have some direct
effects on women’s undernutrition (Hong & Hong,
2007; Mtumwa et al., 2016). Previous work has also
shown the importance of community or regional-
level socioeconomic status on both maternal and
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child nutritional status and mortality (Chodhury et al.,
2016, Haile et al., 2016, Adedini et al., 2015).
Nonetheless, it is apparent in the literature that the
direct effect of economic inequalities on women’s
undernutrition is not adequately examined in sub-
Saharan Africa in general and for the Ethiopian case,
specifically. A notable aspect of these studies is their
general lack of spatial, vis a vis regional, and temporal
variations in women’s undernutrition which prevents
us from understanding the dynamics of
undernutrition over time. Moreover, these studies
did not use any multilevel approach to achieve their
aims; rather, drew on only single level approaches to
examine the effect of individual-level factors on
women’s undernutrition. Based upon work from
other developing nation settings both in SSA and in
other areas of the world, community and regional
characteristics are associated with maternal and child
health. Consequently, it is not possible to understand
how both individual and aggregate level factors
explain  considerable variations in  women’s
undernutrition. Outside SSA, Hong and Hong (2007)
as well as Kamal and Islam (2010) using a single wave
of demographic and health survey data also provide
evidence that household wealth inequalities
independently affect the nutritional status of women
in Asia. They indicate that women from the poorest
households are increasingly likely to be
undernourished compared to women from the
richest households (Hong & Hong, 2007; Kamal &
Islam, 2010). This has vital implications for poverty
alleviation in developing countries including Ethiopia.
This paper bridges the literature gaps by providing
knowledge on the regional variations in women’s
undernutrition over time and using a multilevel
modeling approach to estimate the individual and
aggregate factors underlining the regional variations in
Ethiopia.

Data and methods

This study uses data from the Ethiopian Demographic
and Health Surveys (DHS). The comparative nature
of DHS data, along with the availability of Body Mass
Index (BMI) data that can be linked to individual-level
survey data, provides the chance for a population-
based study of factors associated with undernutrition.
Our analysis is therefore based on the data from DHS
surveys collected during (between 2000 and 2016)
from a total of || regions. The sample is therefore
limited to (7,767 in 2000; 5,640 in 2005; 11,919 in
201 1; and 8,220 in 2016) non-pregnant women aged
I5 to 49 years with valid Body Mass Index (BMI
kg/m2). This paper uses BMI as a measure of
undernutrition. Based on the WHO
recommendations, women with BMI<I8.5 are
considered as underweight (Barba, Cavalli-Sforza,
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Cutter, & Darnton-Hill, 2004). Details of the
sampling design and data collection procedures for

each survey are available in the individual country
DHS reports (CSA, 2016).

Study variables

Based on the WHO recommendation, women aged
[5-49 whose BMI is less than 18.5 are considered
underweight or undernourished. Based on this, the
outcome variable in this analysis is women’s
undernutrition measured as a binary outcome with
women having BMI< 8.5 recoded as | or else 0. The
predictors include sociodemographic characteristics
such as age (15-19, 20-29, 30-39, and 40-49); parity
per women (0, |-2, 3-4, 5+), marital status (never
married, married or in union, widowed and
divorced/separated), educational level (no education,
primary, secondary or higher), occupation (not
working, professional/sales/service,
agriculture/domestic/manual), wealth-index and place
of residence (urban or rural). In this study, wealth-
index was derived from a set of correlated variables
such as source of water, electricity, quality of roofing
and floor material, quality of wall and floor, and
ownership of material possessions (e.g., television,
radio, car, bicycle, refrigerator, motorcycle,
telephone) using principal components analysis
(PCA). A wealth index score is assigned for each
woman based on the weighted combination of
characteristics and assets in their household with the
weights derived from Principal Component Analysis
(PCA) procedure (Jolliffe & Cadima, 2016), as applied
by Habyarimana, Zewotir, and Ramroop (2015) in
a study in Rwanda. For each survey year, the sample
was divided into five categories from richest to
poorest along with the resulting standardized index
which was collapsed into three categories; low,
medium and high. Other predictors included in the
analysis include a region-level variable for each year in
the analysis, measuring the proportion of women
with secondary education in the region. In order to
measure the overall trend in undernutrition, we also
include survey year (Time) as a continuous variable.

Analytical procedure

The R statistical package (R Core Team, 2018) was
used for all data processing and analysis. Multilevel
logistic regression models were used to examine the
effects of individual and region-level predictors on
women’s undernutrition status. This analysis is
specified as a two-level model, with women nested
within regions over time, and variables include
individual and regional level predictors. All models
are estimated using a Bayesian modeling framework
using the brms package (Burkner, 2017) in R and the
Stan modeling language (Carpenter et al., 2017).
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Three regression models were estimated. All three
models are specified as multilevel logistic regression
models, with the region of residence as the higher-
level unit. A random slope for time within regions
was also added to the models to examine whether
time trends vary among the regions over the study
period. The model is specified as below:
Iogit(Undernutritioni].)

= Boj + ZBXi + vz + v
* Year

Boj = Bo + u;, with y~Normal (0, o)

Vv; = vy + vj, with vi~Normal (0, o,)

Where i references the woman, and j references the
region, By is the region random intercept term, vy is
the overall time trend within the country, and v;is
the time trend within each region, modeled as
random slopes for the j regions, the Sx; term includes
all the individual level covariates, and the yz; term is
the regression effects for the region-level maternal
education variable.

Model | is specified as a baseline model to
understand the amount of between region variation
over time, and has no individual or region-level
covariates, and only the time random slopes and the
region level random intercepts, Model 2 added
controls for individual-level sociodemographic factors
and Model 3 comprised the full model which further
controlled for aggregate level variable, the proportion
of women in each region, in each time, with a
secondary education.

Since a Bayesian modeling strategy is used, all
model parameters are given prior distributions
according to recommended best practices (Burkner,
2017; Gelman 2004; Gelman et al., 2015; Gelman et
al,, 2017). Flat priors are assigned to all of the
population level parameters (8¢, v, B, Y), region level
variances (o,, 0,) are given half Student t priors. Two
independent Markov chains were used, and models
were burned in for 1,500 iterations, followed by
2,500 iterations for sampling of the parameters.
Models showed signs of convergence with all model
parameters having Rhat values of | (Gelman and
Rubin, 1992). Models are summarized in terms of the
odds ratios, calculated from the posterior means of
the regression parameters and 95% Bayesian
credible intervals.

Results

Descriptive results

The percentage distribution of non-pregnant women
aged 15-49 per selected sociodemographic
characteristics is presented in Table |. On average,
about 36% of the total respondents were in the age
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group of 20-29 whereas about 16% were in ages 40-
49 for the study period. More than half (56.1%) of
the respondents were married women, and 31%
were never married while the rest were either
widowed or divorced. The majority of the total
respondents have ever had a child with about one-
quarter (24.4%) having 5 or more children. Also,
more than half (57.3%) of the total respondents
were from rural settings, and they represented the
majority across all the survey years (Tablel). In total,

close to half (47.9%) of the respondents had no
formal education with a little more than one-fifth
(22.2%) having secondary school or higher
education, even though the majority of them were
formally uneducated in 2000 (66.6%) and 2005
(64.3%). About 40% of the total respondents were
from poor households while 38.6% were from rich
households. Close to half (48.2%) were unemployed
while  more than one-fifth (23.8%) were
professionally employed women.

Table |I: Percentage of women by background characteristics, EDHS (2000 - 2016)

2000 2005 2011 2016 Total
Background variables
(n=7767) (n=5,640) (n=11,919) (n=8,608) (n=33,934)

Age

[5-19 26 247 249 23.7 242

20-29 344 344 35.6 33.7 358

30-39 22.7 235 239 26.8 24.1

40-49 16.9 17.4 15.6 15.8 15.9
Marital Status

Never married 29.7 26.9 29.7 30.1 31.0

Married 56.1 61.5 59.3 59.1 56.3

Widowed 4 3.9 33 3 3.9

Divorced/separated 10.2 7.7 7.6 7.8 8.8
Parity

0 364 323 35.1 36.7 37.3

[-2 19.3 19.1 20.6 21.6 22.6

3-4 5.1 16.9 16.8 6 15.7

5+ 29.2 31.7 27.5 25.7 244
Type of residence

Rural 68 80.9 71.4 65.2 57.3

Urban 32 19.1 28.6 34.8 42.7
Education

No education 66.6 64.3 47.8 41.8 47.9

Primary 18.4 23 394 34.1 29.8

Secondary 4.2 1.1 7.8 15 16.1

Higher 0.8 1.5 5.1 9.1 6.2
Wealth Index
http://aps.journals.ac.za 4730
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Poor 534 524
Middle 24.8 23.0
High 21.8 24.6
Employment Status

Unemployed 37.2 64.7
Non-manual/

19.1 12.6
Professional
Agricultural/Manual

43.7 22.6

(skilled/unskilled)

43.9 534 40.3
28.6 20.9 21.1
27.5 25.7 38.6
42.1 44.4 48.2
222 23.1 23.8
35.7 32.6 28.0

Regional and temporal variation in women’s
undernutrition

The regional percentage variation of women’s
undernutrition in Ethiopia from the year 2000 to the
year 2016 is presented in Figure |. For 2000, the
prevalence of women’s undernutrition was highest
for the regions of Tigray, Gambela, Ben-Gumuz,
Somali (between 32% and 44%) while for the rest of
the regions it ranged between 26% and 32%.
Likewise, in 2005, women’s undernutrition was more
prevalent in Tigray, Afar, Somali, Gambela regions

EDHS 2000

but was less prevalent for the remaining regions (at
least 219%). Women’s undernutrition in 2011 was
most prevalent in the Tigray and Afar regions
(between 32% and 44%) compared with the rest of
the regions, while SNNP? had the least prevalence
(up to 21%). In 2016, however, only the Afar region
had the most prevalence of women’s undernutrition
with the remaining regions seeing considerable
reductions while Ben-Gumuz and SNNP had the least
prevalence.

EDHS 2005

Figure 1: Proportion of Women Underweight in Ethiopia by Region (EDHS 200-2016)
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Multilevel regression analysis of women’s the variables and their 95% Bayesian credible
undernutrition in Ethiopia intervals are reported. Significance is indicated at the
Table 2 presents the results from the multilevel 5 and |0 percent levels.

logistic regression models. Odds ratios for each of

Table 2: Results for multi-level random slope logistic regression models of women undernutrition.

Model 2 Model 3
Odds Ratio (95 % Odds Ratio (95 % Odds Ratio (95 %
BCI) BCI)
Parameter
Year 0.87(0.7 - 1.06) 0.86(0.72 - 1.03)* 0.89(0.76 - 1.02)*

Age (Ref: 15-19)

20-29 0.63(0.57 - 0.68)** 0.63(0.58 - 0.68)**
30-39 0.72(0.64 - 0.8)** 0.73(0.65 - 0.81)**
40-49 0.91(0.8 - 1.04) 0.93(0.82 - 1.05)
Parity (Ref: 0)

| to 2 [.11(0.98 - 1.25) 1.09(0.98 - 1.23)
3to4 1.02(0.9- 1.17) 1.02(0.9 - 1.15)
5+ 1.08(0.94 - 1.25) 1.07(0.94 - 1.23)
Marital Status (Ref: Never

Married)

Married 0.67(0.6 - 0.76)** 0.67(0.6 - 0.76)**
Widowed 0.88(0.74 - 1.05) 0.88(0.74 - 1.05)
Divorced/Separated 0.73(0.64 - 0.83)** 0.73(0.64 - 0.83)**
Education Level (Ref: No

education)

Primary 1.06(0.99 - 1.14)* [.O7(1 - 1.15)**
Secondary 0.84(0.75 - 0.94)** 0.85(0.76 - 0.94)**
Higher 0.88(0.73 - 1.03) 0.9(0.76 - 1.06)

Wealth Index (Ref: Poor)
Middle
High

Occupation (Ref: Not employed)

Non-manual/Professional

Agricultural/Manual
(Skilled/unskilled)
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0.92(0.86 - 0.98)**
0.7(0.63 - 0.79)**

0.84(0.79 - 0.9)**

0.87(0.82 - 0.92)**

0.91(0.86 - 0.98)**
0.73(0.64 - 0.81)**

0.84(0.78 - 0.9 y**

0.87(0.82 - 0.92)**
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Place of Residence
(Ref: Rural)
Urban

Proportion of Secondary Education

Variance Components
Intercept (Region)
Slope (Year by Region)

WAIC 35546.3

0.12(0.04 - 0.35)
0.11(0.04 - 0.34)

African Population Studies Vol.33, No.l, Feb. 2019

0.73(0.66 - 0.81)**  0.74(0.67 - 0.82)**

0.76(0.68 - 0.84)**

0.10(0.04 - 0.3) 0.12(0.04 - 0.35)
0.07(0.02 - 0.22) 0.05(0.01 - 0.18)
34732.8 34709.4

Estimated Undernutrition

OR: Odds Ratios; Significant at *<0.1, **<0.05

Model | estimates the overall time trend of women’s
undernutrition within the regions. While the overall
time trend suggests that the odds of undernutrition
decreases (odds ratio < 1), the model parameter
was not significant. There were large variances
between regions and in the time trends across

Estimated Undernutrion Prevalence by Region and Year
Ethiopian DHS, 2000-2016

regions, as identified by the variance terms for region
and year within region.

Using Model |, we illustrate the between region
time trends implied by the model. These are
presented in Figure 2.

0.5+

0.4+

0.39

0.24

0.14

region
Addis Ababa
m— Afar
Amhara
=== Ben-Gumuz
Dire Dawa
== Gambella
Harari
Oromia
SNNP
=== Somali

Tigray

2000 2005

Year

2010

2015

Figure 2: Trends in the proportion of women’s undernutrition by region (EDHS 2000-2016)

Between 2000 and 2016, Tigray, Addis Ababa, and
Afar regions show overall increases in the rate of
undernutrition. Somali shows the greatest reduction
in the rate of undernutrition, going from
approximately 45% of women being undernourished
to approximately 15% by 2016. Regions also showing
reductions include Gambela, SNNP, Amhara, Ben-
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Gumuz, and Harari. Little or no change in women’s
undernutrition was observed in Oromia and Dire
Dawa for the study period.

Model 2 controls for sociodemographic
characteristics of women. In this model, the overall
time trend becomes significant at the 10% level,
indicating a national level overall decrease over time

http://aps.journals.ac.za



African Population Studies Vol.33, No. |, Feb. 2019

in the rate of undernutrition. Regarding the individual
level variables, age had a significant effect on
women’s undernutrition, with the odds of
undernutrition reduced significantly as the age of
women increases albeit the reduction in odds for
women up to age 40-49. Women aged 20-29 were
37% less likely and women aged 30-39 were 28%
less likely to experience undernutrition compared
with women aged 15-19. Parity status had no
association with undernutrition in this analysis. Marital
status also had a significant effect on women’s
undernutrition, with married women having 33%
lower odds while divorced or separated women had
27% lower odds of undernutrition compared with
never-married women. The educational attainment
of women also had a significant effect on
undernutrition, with women who had secondary
education having 16% lower odds of being
undernourished, but no significant benefit was found
for highly educated women. Women having primary
education, however, had 6% higher odds of
undernutrition compared with those who had no
education. The household wealth index had a
significant effect on women’s undernutrition, with
women from middle and high wealth households
having 8% and 30% lower odds of undernutrition
compared with women from poor households. Also,
occupational  status  affected  undernutrition
significantly, with women who had a manual labor job
had 16% lower odds while women who had a non-
manual job had 13% lower odds of undernutrition
compared with unemployed women. Finally, women
residing in urban areas had 27% lower odds of
undernutrition, compared to women in rural areas.
Model 2 shows a reduction in the amount of between
region variance and a reduction in the amount of
variation in the time trend across regions. This
suggests that women’s characteristics are accounting
for some of the differences both across regions and
across time.

Model 3 shows very similar results to Model 2,
indeed all the significant associations were maintained
even after controlling for the region-level predictor.
The overall time trend remains marginally significant.
With respect to the regional variable, women residing
in regions with higher levels of educated women had
lower odds of being undernourished, compared to
women in regions with average levels of education.
The between region variance term remained like that
from Models | and 2, while the variation in slopes
between regions was further diminished, suggesting
that the regional education variable is accounting for
some of the differences over time between regions in
the analysis.

http://aps.journals.ac.za

Discussion

The current study presents results from a nationally
representative sample of women in Ethiopia using
four representative demographic and health surveys
focusing on the impact of sociodemographic
characteristics. The study shows mixed results in
terms of improvement in women’s undernutrition in
Ethiopia over the period. While some regions such as
Ben-Gumuz, Gambela, SNNP, and Somali, Harari and
Amhara have seen consistent improvement over the
study period, others such as Tigray, Afar and Addis
Ababa showed overall increases in undernutrition
over the period of the study. Afar’'s worsening
conditions over the study period may be attributable
to previous drought episodes that happened in that
region during this period. It is estimated that about
655,000 pastoral community members were affected
with limited access to healthcare in the Afar and
Somali regions (FAO, 2016). For SNNP, the
consistent improvement may be due to increasing
trends of average food crop yields at all levels in the
region over time (Cochrane & Bekele, 2018).

Furthermore, the regression analysis shows that
several individual-level sociodemographic
characteristics and some aggregate factors have a
significant effect on the regional variations in
women’s undernutrition in Ethiopia. The age of
women has a significant relationship with women’s
undernutrition in the country. Women aged 20-39
are less likely to be affected by undernutrition than
women aged 15-19, but the risk of undernutrition
seems to increase after age 39. Adolescent girls are
usually believed to be affected by sociocultural norms
which negatively influence their health and nutritional
well-being (Christian & Smith, 2018). In Ethiopia, this
may be that some adolescent girls suffer food
insecurity they are responsible for providing their
family’s daily nutritional needs.

Additionally, the risk of women’s undernutrition is
significantly  associated with the educational
attainment and employment status of women. The
study finds that women with a secondary or higher
education level face a lower risk of undernutrition.
On the contrary, women without formal education
have a higher risk of undernutrition. Research has
strongly  linked women’s undernutrition to
educational attainment (Hasan et al., 2017) and it has
become obvious that women who have no formal
education are deprived of the necessary
socioeconomic resources that serve as a protective
factor against many health conditions including
undernutrition. Thus, the educational attainment of
women in Ethiopia strongly defines their access to
resources and exposure to food insecurity. This
argument is strongly supported at both the individual
level and the regional level as found in the regression
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model. The study findings further indicate that marital
status considerably affects the nutritional status of
women in Ethiopia. Married women, widows,
separated or divorced women all have low risks for
undernutrition in the country than never-married
women. Thus, women who have never been
married have the highest risk for undernutrition in
Ethiopia (Girma & Genebo, 2002). This finding is
consistent with that of a study in Tanzania where
unmarried women have been found to be more likely
to be undernourished (Mtumwa et al., 2016). This
may well be that Ethiopian women who have never
married may lack a source of economic support
which may expose them to food insecurity, unlike the
ever-married women who have ever received
support from their partners.

In this study, the household wealth index also
appeared to be a significant determinant of women’s
nutritional status in Ethiopia. Expectedly, women
from poorest households were at the highest risk of
undernutrition compared with their counterparts
from wealthy households. A number of other studies
have also shown some evidence that the risk of
women’s undernutrition increases significantly with
the decrease in wealth status of women (Mtumwa et
al., 2016). Predictably, women from poor households
may experience a substantial dearth of resources
which may, in turn, make them vulnerable to food
insecurity. The effect of women labor force
participation on women’s undernutrition has also
manifested in this analysis. Ethiopian women who
have no job have a substantially increased risk for
undernutrition than their counterparts who are
employed in any sector of the country. Food
insecurity which may usually lead to undernutrition is
said to be higher among households headed by
unemployed people in Ethiopia (Etana & Tolossa,
2017). Similar studies elsewhere also provide
evidence that non-participation in the labor force by
women increases their risk for undernutrition
(Bhandari et al., 2016). Unemployed Ethiopian
women may be vulnerable to undernutrition because
it may be difficult for them to afford adequate
nutritious meals per day especially in settings where
the cost of food is high. Finally, residential status has
had a significant effect on women’s undernutrition in
this study, with rural women having increased risk of
undernutrition than urban women in Ethiopia. In the
same vein, a study using DHS dataset of 26 sub-
Saharan African countries, has also indicated that
rural women are more likely to experience
undernutrition compared with  their  urban
counterparts (O. A. Uthman & Aremu, 2008).
Undernutrition, thus, has a serious implication for
Ethiopian rural women. This may well be due to
disparities in socioeconomic conditions between
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these two settings. Also, some cultural factors such as
those that dictate to people what to eat or not to eat
and at which period they should be eaten or not to
be eaten (Seleshe et al., 2014) can also become an
important factor for the nutritional disadvantage of
Ethiopian rural women.

Conclusions

The findings of this study show that there are
substantial  regional disparities in  women’s
undernutrition in Ethiopia over the study period. The
pattern of regional variation in women’s
undernutrition in the country over the study period
has, therefore, produced mixed outcomes. The
spatio-temporal variations in women’s undernutrition
are affected by both changing characteristics of
women, but also by the increases in women’s
education over time. Consequently, younger women
without formal education, never-married,
unemployed, and rural women, as well as women
from poor households, have shown advanced risks
for undernutrition than their counterparts. The policy
implication is that these should serve as the risk
factors upon which relevant policy decisions and
interventions should be based or targeted. This study
faces several limitations. We use repeated cross-
sectional data instead of truly longitudinal data, which
would have been better. Secondly, our associations
noted in the manuscript are descriptive and imply no
causality.
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