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Abstract

Background: According to recent data from the Ethiopian demographic and health survey (EDHS), national prevalence of underweight among men and women aged 15-49 years is 27%.
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This study aims to: (1) assess the prevalence of underweight (2) describe variations in underweight by
socio demographic factors age, wealth, residence, and education etc. in Ethiopia. Methods: The present
study was performed using the EDHS 2016 dataset. Socio demographic variables were selected based on
their availability in the dataset Nutritional status of men and women age 15-49 years measured by their
BMI cut-off point of 18.5 kg/m2 is used to define underweight. Descriptive statistics were employed to
show the distribution of socio-demographic characteristics. Complementary log log regression model
used to determine the true association between underweight and basic socio-demographic factors.
Results: Of the total sample of 27289 of men and women age 15-49 years at the time of survey, 27 % (n =
6645) have underweight in Ethiopia, with underweight mainly concentrated among adolescent (57.96%).
About 61 % of the variation in the outcome variable (underweight) is explained by the independent variables included in model. Men and women in the 15-19 age group (ARR=4.882, 95% CI 4.516-- 5.278) and
Men and women age 15-49 years in urban areas (ARR=1.650, 95% CI 1.494-- 1.822) were found to be
major contributing factors to the under weight

Conclusion: There was a high prevalence of underweight among men and women age 15-49 in Ethiopia
Age and residence are socio demographic factors that show a statistical significant association with underweight among Men and Women age 15-49 in Ethiopia It is important to target adolescent and urban
areas during implementing nutritional interventions in Ethiopia.
Keywords: Underweight; Socio demographic; EDHS; Ethiopia

Abbreviations: ARR: Adjusted Relative Risk; BMI: Body Mass Index; CED: Chronic Energy Deficiency;
CI: Confidence Interval; COR: Crude Odd Ratio; DHS: Demographic Health Survey; EDHS: Ethiopian Demographic and Health Survey; ICF: Inner City Fund; SNNPR: Southern Nations Nationalities and Peoples
Region; WHO: World Health Organization.

Background

In 2014, WHO estimated that around 462 million adults were underweight (18 years or
older) [1]. Some evidence in developing countries indicate that malnourished individuals, that
is, women with a body mass index (BMI) below 18.5, show a progressive increase in mortality
rates as well as increased risk of illness [2]. Women who receive even a minimal education are
generally more aware than those who have no education of how to utilize available resources
for the improvement of their own nutritional status and that of their families. Education may
enable women to make independent decisions, to be accepted by other household members,
and to have greater access to household resources that are important to nutritional status
[3]. A comparative study on maternal nutritional status in 16 of the 18 DHS studied countries
[4] and a study in the SNNPR of Ethiopia [5] showed that rural women are more likely to
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suffer from chronic energy deficiency than women in urban areas.
These higher rates of rural malnutrition were also reported by local
studies in Ethiopia [6,7]. Similarly, studies on child nutrition [8,9]
also showed significantly higher levels of stunting among rural than
urban children.

Women’s age and parity are important factors that affect
maternal depletion, especially in high fertility countries [6]. DHS
surveys conducted in Burkina Faso, Ghana, Malawi, Namibia, Niger,
Senegal, and Zambia show a greater proportion of mothers aged
15-19 and 40-49 that exhibit chronic energy deficiencies (CED).
A local study in Ethiopia also showed that women in the youngest
age group (15-19) and women in the oldest age group surveyed
(45-49) are the most affected by undernutrition [5]. Findings of
the 2000 Ethiopia DHS [10]. Showed that 25 percent of women in
the reproductive age group (15-49 years) fall below the cutoff of
18.5, indicating that the level of chronic energy deficiency (CED) is
relatively high in Ethiopia. This also indicates that the prevalence of
undernutrition in Ethiopia is about 1.5 times greater than the Sub
Saharan average prevalence of 20 percent during the period 19801990 [11]. In adolescence, a young woman’s nutritional needs
increase because of the spurt of growth that accompanies puberty
and the increased demand for iron that is associated with the onset
of menstruation [12].
Data on nutrition coverage is limited yet; the lack of nationally
representative data on status of underweight among men and
women aged 15-49 impedes countries ability to guide policy and
programs. To address this gap, we used Demographic and Health
Survey (DHS) data to describe the status of underweight using BMI
among men and women aged 15-49 at the country levels.
The objectives are to:
a.

assess the prevalence of underweight.

b.
describe variations in underweight by socio demographic
factors age, wealth, residence, and education etc.

This study is intended to provide policymakers and program
implementers with information on the state of underweight and its
socio demographic determinants among men and women aged 1549 at country level.
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0 otherwise). The independent variables that were selected based
on their availability in the dataset include working status in the
past 12 months, occupation status, religion, residence place,
region, sex, media exposure, marital status, age, household wealth
index, Number of living children and Literacy. Measurement of
underweight Nutritional status of men and women aged 15-49
years were assessed using BMI. The body mass index (BMI) is
expressed as the ratio of weight in kilograms to the square of height
in meters (kg/m2). Nutritional status of men and women aged 1549 years measured by their BMI cut-off point of 18.5kg/m2 is used
to define underweight [14].

Statistical analysis

Sampling weights provided with the EDHS dataset were used
during analysis Further details on sample weights can be found
in the EDHS report [15]. Descriptive statistics were employed
to show the distribution of socio-demographic characteristics.
Goodness of fit test that is Hosmer and Leme show test for logistic
regression model has p-value of <0.05 and this indicated that
logistics regression model has not fit for the data. The Nagelkerke
R Square shows that about 61 % of the variation in the outcome
variable (underweight) is explained by the logistic model. The
overall accuracy of the logistic model to predict subjects having
underweight (with a predicted probability of 0.5 or greater) is 84.8
% The reliability analysis showed that Cronbach’s alpha result of
the variables is 0.883 and this indicated good internal consistency
of the questionnaire.
We used Complementary log regression model to determine the
true association between underweight and basic socio-demographic
factors because the diagnostic test of logistic regression model
that is goodness of fit of the model by the Hosmer and Leme show
test failed ; (where p-value of <0.05 was found) and there is large
difference between those who have the outcome(underweight ) and
those who do not have the outcome (no underweight ) All analyses
were performed using statistical software SPSS (Version 16.0).

Ethics approval

Method

This study is a secondary analysis of publicly available dataset
where permission was obtained through registering with the DHS
website and therefore no ethics approval was required.

Data and Variables

Baseline characteristics

The data used in this study were derived from the EDHS
conducted in 2016. In the EDHS 2016, a sample of 16,650
residential households was selected in two stages. Enumeration
areas were selected with probabilities proportional to size followed
by systematic sampling of households from each enumeration area
that ensured an equal probability. Interviews were completed with
a total of 15,683 women aged 15-49 years and a total of 11606
men aged 15-49 years from the selected households They were
interviewed on a range of socio-demographic and health issue [13].
In this study, the outcome variable was underweighting for men
and women aged 15-49 years (1 if the people HAVE underweight
Nov Tech Nutri Food Sci

Result

Of the total sample of 27289 of Men and Women 15-49 years
at the time of survey, 27% (n = 6645) have underweight. As
summarized in Table 1, A predominant percentage of the men and
women 15-49 years lived in rural areas (78.8%), respondents in the
regions of Oromiya were (37.1%) and Amhara (24.3%).
Table 1: Individual, household and community level
characteristics of Men and Women 15-49 years, Ethiopia, 2016.
Socio-demographic factors

N(%)
SEX

Male

11606(42.5%)
Copyright © Kaleab Tesfaye Tegegne
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Female
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Wealth index

15683(57.5%)

10110(37.1%)

4927(18.1%)

Benishangul-Gumuz

278(1.0%)

5566(20.4%)

Gambela

4472(16.4%)

Middle

5224(19.1%)

Fourth

Highest

Residence

7098(26.0%)

Age category

21509(78.8%)

Urban

5779(21.2%)

Rural

15-19

6628 (24.3%)

Oromiya

Lowest
Second

Amhara

5953 (21.8%)

Somali

760(2.8%)

SNNPR

5659(20.7%)
79 (0.3%)

Harari

67(0.2%)

Addis Ababa

1503(5.5%)

Dire Dawa

Occupation

156(0.6%)

Not working

8746(32.0%)

Agriculture

10874(39.8%)

Non-agriculture

7669(28.1%)

20-24

4645 (17.0 %)

30-34

3980(14.6%)

No education

10701(39.2%)

2496(9.1%)

Secondary

3602(13.2%)

25-29

4934 (18.1%)

35-39

3318(12.2%)

40-44
45-49

1961(7.2%)

Religion

Orthodox

11946(43.8%)

Working

18518(67.9%)

Married

16059(58.9%)

working status (past 12 months)

Marital status

Literacy

Cannot read at all

12530(45.9%)

0

10843(39.7%)

4-Mar

4834(17.7%)

Number of living children

2-Jan

5972(21.9%)

>5

5640 (20.7

Frequency of reading newspaper

Yes

1703(6.2%)

No

25586(93.8%)

Frequency of listening to the radio

Yes
No

5919(21.7%)

21370(78.3%)

Frequency of watching TV

Yes
No

4938(18.1%)

Region

22351(81.9%)

Tigray

1837(6.7%)

Afar

210(0.8%)

Educational Status

Primary

11098(40.7%)

More than secondary

1887(6.9%)

N

27289

In terms of men and women 15- 49 years age, overall, 21.8% of
men and women were between 15 and 19 years of age of the total
only 16.4% were in lowest wealth quintile and 26.0 % were in the
highest wealth quintile.

Bi-variable analysis

For every one-year increase in age odds of underweight among
men and women age 15-49 years decrease by 0.278 times (COR =
0.278; 95% CI: 0.268-- .0.288). Odds of underweight among men
and women age 15-49 years in urban areas increased by 7.448
times (COR 7.448 95% CI: 6.979, 7.949) compared to those living
in rural areas. Odds of underweight among men and women age
15-49 years in afar decreased by 0.799 times (COR 0.799; 95% CI:
0.719 -- 0.888) compared to tigray region of Ethiopia.

Odds of underweight among men and women aged 15-49 year
in Amhara decreased by 0.124 times (COR 0.124; 95% CI: 0.112 -0.139) compared to tigray region of Ethiopia. Odds of underweight
among men and women aged 15-49 year in poorer wealth category
decreased by 0.209 times (COR 0.209 95% CI: 0.191 - 0.228)
compared to poorest wealth categories. Odds of underweight
among men and women age 15-49 year who were never married
decreased by 0.276 times (COR 0.276; 95% CI: 0.260 -- 0.293)
compared to those who are married. For everyone increase in
number of living children odds of underweight among men and
women age 15-49 year decreased by 79% (COR = 0.207; 95% CI:
0.197-- 0.219) (Table 2).

Table 2: Socio demographic characteristics of Men and Women aged 15-49 years according to underweight, Ethiopia 2016.
Wealth quintile
Overall (n=24586)

Nov Tech Nutri Food Sci

Number of living children

Lowest

Second

Middle

0

1-2

4472 (18.2%)

4927 (20.0%)

5224 (21.2%)

10843 (44.1%)

5972 (24.3%)
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Under weight yes(n-6645)

494

2633 (39.6%)

no (n-17941)

2809 (42.3%)

1839 (10.3%)

Complementary log log regression analysis

1203(18.10%)

2118 (11.8%)

5185 (78.0%)

4021(22.4%)

5658 (31.5%)

1460 (22.0%)
4512 (25.1%)

underweight (BMI<18.5) than in rural areas. For every one-year
increase in age among Men and women in the 15-49 age group,
there is 4.88 times (ARR=4.882, 95% CI 4.516-- 5.278) less likely to
develop underweight (BMI<18.5) (Table 3&4).

Men and women aged 15-49 years in urban areas are 1.65
times (ARR=1.650, 95% CI 1.494-- 1.822) more likely to develop

Table 3: The association between underweight (BMI<18.5kg/m2) and socio demographic characteristics of Men and Women aged
15-49 years, Ethiopia 2016.
BIvariate analysis

Variable

Complementary log log regression analysis

COR

P-value

ARR

P-value

Age Residence

0.278, (0.268,0. 288)

0

4.882(4.516, 5.278)

0

Rural

1.00)

Urban

7.448 (6.979, 7.949)

Region

0

1.650(1.494, 1.822)

Tigray

.0.979, (0.730, 1.312)

0.886

not Retained in model

Amhara

0.124.(0.112,0.139)

0

not Retained in model

Afar

0.799, (0.719, 0.888)

Wealth quintile
Lowest

0

0.926, (0.853, 1.006)

Second

0.209, (0.191, 0.228)

Marital status

Never married

0.276, (0.260, 0.293)

Number of living children

0.207, (0.197-.0.219)

Married

not Retained in model

0.067

not Retained in model

0

not Retained in model

0

1

0

not Retained in model

Table 4: Socio demographic characteristics of Men and Women aged 15-49 years according to according to underweight, Ethiopia
2016.
AGE

Residence

Region

Marital status

15-19

20-24

25-29

Urban

rural

Tigray

afar

Amhara

Oromia

Never
married

Overall
(n=24586)

5953
(24.2%)

4645
(18.9%)

4934
(20.1%)

5779
(23.5%)

18807
(76.5%)

1837
(7.5%)

210.
(0.9%)

6628
(27.0%)

10110
(41.1%)

8918
(36.3%)

14036
(57.1%)

no (n-17941)

2572
(14.3%)

1883
(10.5%)

4432
(24.7%)

2303
(12.8%)

15638
(87.2%)

708
(3.9%)

82(0.5)

2914
(16.2%)

8436
(47.0%)

4882
(27.2%)

11427
(63.7%)

Underweight
yes(n-6645)

Discussion

3381
(50.9%)

2762
(41.6%)

502
(7.6%)

3476
(52.3%)

3169
(47.7%)

Prevalence rates of underweight is 6645 (27.0%) in our study
which is comparable to more recent studies, 27.5% in Ethiopia,
22.7 % in rural India, 22.9% in India, 22.3% Uganda respectively
[16-19] and prevalence of underweight was substantially higher
than in wealthier countries [20]. In this study prevalence rates of
underweight were not significantly different between women and
men and this is similar with study in rural south India [17]. In this
analysis Men and women in the 15-19 age group were 4.88 times
(ARR=4.882, 95% CI 4.516-- 5.278) more likely to be underweight
(BMI<18.5) than those aged 25-29 this finding is similar with study
in Tanzania that found women aged 15-19 years, and those aged
40-49 years were more likely to be underweight than those aged
Nov Tech Nutri Food Sci

1129
(17.0%)

128
(1.9%)

3714
(55.9%)

1674
(25.2%)

4036
(60.7%)

Married

2609
(39.3%)

20- 29 and 30-39 years [21] and in Addis Ababa younger women
aged 15-19 years were 1.79 times and 2.13 times more likely to
be underweight compared to those aged 30-49 years for 2000
and 2011 years respectively [22] and study in Ethiopia indicated
that the risk of underweight was on average significantly higher
for younger adolescents than older adolescents [23] and study in
Ethiopia age of adolescent (early age adolescent) was identified as
an associated factor for adolescent underweight 16 and Increasing
age had a significant inverse association with underweight among
women from both regions of residence in Bangladesh [24] and
correlate of underweight were young age in Addis Ababa 22 and
the highest odds of underweight among the women of 15-19 years
according to both Asian (AOR: 2.07, 95% CI: 2.00-2.13) and WHO
(AOR: 2.58, 95% CI: 2.51-2.66) cutoffs in India [18].
Copyright © Kaleab Tesfaye Tegegne
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In men underweight was associated with younger (15-19 years)
and older age (>55 years) (P<0.001) in Uganda [19] and contrarily
with study in the municipality of Bambuí (southeastern Brazil),
the prevalence of underweight increased with age in both genders,
reaching an odds ratio of 2.5 (95%CI: 1.5-4.0) the ≥ 80-year-old
category [25]. An association of age with BMI for Age z-score has
previously been reported [5,26].

In our study the highest prevalence rates of underweight
were observed among younger age (15-19) and this may be due
to majority (57.5%) of the respondents were female and majority
(38.83%) of the respondents were adolescent age [15-24].
Adolescent women often have no or little power in decision making
about food distribution in the household, and can be marginalized,
leading to poor nutritional status. In addition, early sexual
activity and associated health problems, such as the termination
of pregnancy and miscarriage, also endanger the nutritional
status of adolescent women [27]. Women with increasing age and
contraceptive use had higher prevalence of overweight/obesity and
a lower prevalence of underweight. Hormonal changes associated
with childbearing could cause weight gain among women [28].
Moreover, women with increasing age/pregnancy are also more
likely to take hormonal contraceptives, a factor which is thought
to be associated with weight gain [29]. Furthermore, advancing
age is correlated with increased parity another associated factor
for overweight/obesity [30]. Women usually gain weight during
pregnancy, which could be sustained for a lifetime if weight loss
does not occur in the post-partum period [31,32]. The positive
association between age and body weight could be due to the fact
that increasing age is a known associated factor of overweight as
well as for other non-communicable, diseases [33]. Prevalence
rate of adolescent underweight in our study is 57.96% which is
higher than According to the Ethiopia Demographic Health Survey
Reports (EDHS), adolescent underweight in 2000, 2005, and 2011
was 38.4, 32.5, and 36% respectively [7] and the pooled prevalence
of adolescent underweight 27.5% in Ethiopia (95%CI: 17.9, 37.1)
[24].

The EDHS data of 2016 show Prevalence of underweight among
women is 42.4 % which is higher than 25 out of 33 countries in
Sub Saharan Africa had lower underweight (14.5%) adult female
populations [34] and lower compared to previous study in Ethiopia
most of the underweight adolescents were females (53.20%)
[23]. Men and women aged 15-49 years in urban areas are 1.65
times (ARR=1.650, 95% CI 1.494-1.822) more likely to develop
underweight (BMI<18.5) than in rural areas. This may be due to
Majority of 5779 (54.0%) respondents in urban areas have no
education and majority of 5681 (98.3%) the respondents in urban
areas are adolescence age 15-19 years and Lack of awareness
among adolescent women about their own health and nutritional
status is another reason why their nutritional status is poor
[35]. There is faster growth and development in the early age of
adolescent (10-14 years) as compared to late adolescent (15-19
years). Hence, if the requirement for achieving their maximum
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need for growth and development is not fulfilled, they will be prone
to develop underweight [36].

Conclusion

There was a high prevalence of underweight among men
and women aged 15-49 in Ethiopia. Age and residence are
socio demographic factors that show a statistically significant
association with underweight among men and women aged 1549 in Ethiopia. The study also shows the subgroups of population
with higher prevalence rates of underweight that demand greater
attention from the health services in terms of recovering of an
adequate nutritional status. In order to improve nutritional status
of population, policies should focus on nutritional intervention
programs that target adolescent and urban areas.
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