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Abstract

Objective: To examine the prevalence of and factors associated with different forms
of household-level double burden of malnutrition (DBM) in Ethiopia.

Design: We defined DBM using anthropometric measures for adult overweight
(BMI > 25 kg/m?), child stunting (height-for-age Z-score <-2 sp) and overweight
(weight-for-height Z-score >2 sp). We considered sixteen biological, environmen-
tal, behavioural and socio-demographic factors. Their association with DBM forms
was assessed using generalised linear models.

Setting: We used data from two cross-sectional studies in an urban (Addis Ababa,
January-February 2018), and rural setting (Kersa District, June—September 2019).
Participants: Five hundred ninety-two urban and 862 rural households with an
adult man, adult woman and child <5 years.

Results: In Addis Ababa, overweight adult and stunted child was the most prevalent
DBM form (9 % (95 % CI 7, 12)). Duration of residence in Addis Ababa (adjusted OR
(aOR) 1:03 (95% CI 1-00, 1-06)), Orthodox Christianity (aOR 1-97 (95 % CI 1-01,
3-85)) and household size (aOR 1-24 (95 % CI 1-01, 1-54)) were associated factors.
In Kersa, concurrent child overweight and stunting was the most prevalent DBM
form (11% (95% CI 9, 14)). Housing quality (aOR 0:33 (95% CI 0-20, 0-53)),
household wealth (aOR 192 (95% CI 1-18, 3-11) and sanitation (aOR 2-08
(95% CI 1.07, 4-04) were associated factors. After adjusting for multiple
comparisons, only housing quality remained a significant factor.

Conclusions: DBM prevalence was low among urban and rural Ethiopian
households. Environmental, socio-economic and demographic factors emerged
as potential associated factors. However, we observed no common associated
factors among urban and rural households.
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Malnutrition is a major public health concern in low- and
middle-income countries (LMIC). It has remained the high-
est-ranking risk factor for disability since 1990, accounting
for 20% of disability-adjusted life years in 2017V, In
Ethiopia, undemutrition is prevalent: 22 % of women and
33 % of men are underweight, 38 % of children <5 years of
age are stunted, and 10 % are wasted®. Although nationally
only 8% of women and 3 % of men are overweight, larger
urban-rural disparities exist. In 2016, women’s overweight
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prevalence was 21 % in urban areas and 4 % in rural areas,
whereas men’s overweight was 12 % and 1 %, respectively.
The Addis Ababa region had the highest overweight preva-
lence: 29 % among women and 21 % among men®. Despite
progress over the past three decades, undernutrition remains
the primary risk factor for 24 % of all deaths in Ethiopia and
63 % of deaths among children <3 years of age™.

At the household level, the most common double
burden of malnutrition (DBM) definitions encompass
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women of reproductive age and children <5 years of age®.
A 2019 Lancet DBM Series defined four types of household-
level DBM covering these populations: (1) concurrent child
overweight and stunting; (2) overweight woman and at
least one wasted child; (3) overweight woman and at least
one stunted child; and (4) underweight woman and at least
one overweight child®. In sub-Saharan Africa (SSA), total
household-level DBM (i.e. presence of any of these
four forms) prevalence ranges from a low of 6:02% in
Ethiopia to a high of 26:96% in Sao Tome and
Principe”. However, national household-level DBM
estimates may mask within-country disparities. In SSA,
women’s overweight and obesity are growing faster in
urban than in rural settings'®, suggesting household-level
DBM may differ across geographical settings. In fact, the
odds of an overweight woman and a stunted child in the
same household are 1-24 higher in urban and peri-urban
areas than in rural areas across thirty SSA countries'®.

In Ethiopia, no studies to date have comprehensively
examined household-level DBM and its correlates, apart
from the 2019 Lancet DBM Series. This Series supplied
nationally representative estimates of the prevalence of
four forms of household-level DBM but did not provide
urban and rural estimates separately™®. No other national
or sub-national estimates of other forms of household-level
DBM exist. Prior studies have focused on describing the
population-level burden of malnutrition and its associated
factors. Using nationally representative Demographic and
Health Survey (DHS) data, most prior studies aimed to
identify the prevalence and factors associated with
women’s or children’s underweight, overweight and
obesity”™ ™. Only one of these studies included adult
men and examined the population-level prevalence and
correlates of adult underweight and overweight™V,

According to the WHO framework on the drivers
of DBM, DBM is attributable to a diverse set of biological,
environmental, behavioural, and social and demographic
determinants"'?. More recently, the biological determi-
nants, such as epigenetics and early-life nutrition, have
been highlighted™®. Given the lack of empirical studies
of household-level DBV, its correlates in Ethiopia remain
largely unknown. Farah et al. showed that socio-economic
(i.e. low household wealth) and biological (i.e. male
gender, older age, small birth size and no vitamin A supple-
mentation in the past 6 months) factors are associated
with concurrent overweight and stunting in children
6-24 months of age""?. Studies from other SSA countries
have also found women’s short stature, age, and education,
and household size as socio-economic and demographic
factors associated with concurrent child overweight and
stunting™>. With respect to other forms of household-level
DBM, evidence is lacking. Only two studies from West
Africa have identified socio-economic and demographic
factors associated with overweight woman and stunted
child?®'? and one study from Benin showed that socio-
economic status and dietary diversity were the primary
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associated factors of overweight woman and wasted or
stunted child™®. To our knowledge, no studies have exam-
ined the correlates of overweight woman and wasted child,
and underweight woman and overweight child in SSA.
Likewise, no studies on household-level DBM in SSA have
included adult men. Further, behavioural (e.g. diet) and
environmental (e.g. food supply and cost, or cultural and
social aspects) factors associated with DBM are also
understudied.

Therefore, we sought to describe household-level DBM
and its associated factors among urban and rural Ethiopian
households with men and women of reproductive age, and
children <5 years of age. To our knowledge, this is the first
study to provide estimates of household-level DBM includ-
ing men and to identify the associated factors of multiple
forms of household-level DBM across urban and rural
settings in Ethiopia. In addition, based on the associated
factors we identified, we suggest some potential double-
duty actions to address DBM in the country.

Methods

Data and participants

We used data from two cross-sectional studies conducted
in an urban setting — the capital Addis Ababa (January—
February 2018), and a rural setting — Kersa district
(June-September 2019). The primary objectives of the
two studies were to characterise protein source food
production, access, and consumption and to quantify
the health and environmental impacts of optimising
Ethiopian diets. The two studies employed similar multi-
stage sampling strategies, inclusion and exclusion criteria,
and quantitative questionnaires. In Addis Ababa, five out of
the ten sub-cities into which Addis Ababa is subdivided
were randomly selected at the first stage. Within each of
the five randomly selected sub-cities, two districts
were chosen at random at the second stage. Within each
district, approximately 240 households were screened.
Households with at least one woman of reproductive age
(18-49 years) and a child aged 6-59 months were invited
to participate in the study. If more than one woman of
reproductive age lived in the household and was present
at the time of the interview, one was randomly selected
for the interview using a random number generator.
If a selected woman had more than one child aged
6-59 months, one child was selected for the interview using
a random number generator. The women we interviewed
were the biological mother of the child (96 %), grand-
mothers (1-9 %), aunts (1-43 %) or another female house-
hold member (0-58%). When present, the woman’s
adult male partner (>18 years) was also interviewed. If
he was not present, another adult man was interviewed,
and if more than one man was present, one was randomly
selected. Thus, the women and men we interviewed were
not always the biological parents of the child, and the men
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were not always the partners/husbands of the interviewed
women. A total of 1050 households participated in the
Addis Ababa study.

Kersa is a predominantly rural agricultural district is
Eastern Ethiopia. At the first stage, the twenty-four kebeles
(lowest administrative unit) from the Kersa Demographic
Surveillance and Health Research Centre (KDS-HRC) of
Haramaya University"” were stratified into rural (s 21)
and urban (7 3) kebeles. The three urban kebeles represent
small towns, which have 24-h electricity supply®.
Electricity supply was the only criterion used to classify
Kersa kebeles into urban and rural. As compared to
Addis Ababa, Kersa district is still considered rural given
the limited availability of electricity and that most inhabi-
tants are farmers'”. At the second stage, ten out of the
twenty-one rural kebeles and two out of the three urban
kebeles were randomly selected. Households with at least
one woman of reproductive age (18-49 years old), a child 6—
59 months of age and an adult man (>18 years) were ran-
domly selected from the KDS-HRC database. Pregnant
women were excluded from the study. If more than one target
individual was present at the time of the interview, one was
randomly selected using the same procedures as in the
Addis Ababa sample. Most women (99-4 %) we interviewed
were the biological mothers of the child. However, since
adult men could be randomly selected, they were not
always the biological fathers of the interviewed children or
the partner/husband of the interviewed woman. A total of
1197 households participated in the Kersa study. In both
Addis Ababa and Kersa, the overall number of clusters at
the first stage and the number of households at the second
stage were based on logistical and financial constraints.

Identical quantitative household questionnaires were
used in both studies to collect information on socio-
economic and demographic characteristics, household
food security, food supply shortages, food expenditures,
and participants’ diets. Trained fieldworkers directly
assessed participants’ height and weight. Both adults and
children were barefoot and wore light clothing for the
assessment. Height was measured to the nearest 0-1 cm
and weight to the nearest 0-1 kg. Adult height and height
for children 24-59 months of age was measured using a
Seca stadiometer. Length of children <24 months of age
was measured using a length board. Weight was measured
using a Seca digital scale.

Participants’ diet was assessed using a non-quantitative
food frequency questionnaire (FFQ), locally adapted from
a semi-quantitative FFQ version validated for use among
urban Tanzanian adults®”. Adult men and women were
asked if they consumed each of seventy-three individual
foods in the past 7 d, and if they had, they were then asked
if they consumed the food in the past 24 h. The FFQ
included locally available foods and varieties, and an
option to specify other foods. Portion sizes and frequencies
of intake were not collected. Women reported on child-
ren’s dietary intake.
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Outcome measures

Adult body mass index (BMI) was calculated as weight (kg)
divided by height (m) squared. We categorised adults
as underweight (BMI<18 kg/m?), normal weight
(BMI > 185 kg/m? and BMI < 25 kg/m?), or overweight
(BMI > 25 kg/m?@P. We calculated child length/height-
for-age Z-score (HAZ) and weight-for-length/height Z-
score (WHZ) using the 2006 WHO Child Growth
Standards®?. Stunting was defined as HAZ < -2 sD, wasting
as WHZ < -2 sp and overweight as WHZ > 2 sD.

Using these anthropometric indicators, we calculated
fifteen forms of household-level DBM encompassing most
forms of malnutrition within the same individual, pairs of
individuals or multiple individuals that can be defined
based on anthropometry. Within the same individual, we
defined DBM as concurrent child overweight and stunting.
Within pairs of individuals, we defined DBM as over-
weight woman or man and stunted or wasted child,
underweight woman or man and overweight child, and
overweight woman or man and underweight man or
woman. Within households, we defined DBM as at least
one overweight adult and wasted or stunted child, at least
one underweight adult and overweight child, two over-
weight adults and wasted or stunted child, and two
underweight adults and overweight child. For each DBM
form, we created binary indicators where 1=DBM form
was present and 0 = otherwise.

Double burden of malnutrition associated factors

We considered sixteen DBM factors grouped along the
WHO drivers of DBM framework. This framework outlines
the biological (e.g. epigenetics and early-life experiences),
environmental (e.g. food supply and systems, food portion
size and cost, urban and built environment), behavioural
(e.g. lifestyle and psychological factors), and socio-eco-
nomic and demographic factors of DBM (e.g. poverty
and food insecurity)!?. The biological factors we included
were child age and sex, and women’s age. The environ-
mental factors were the number of food supply shortages
in the past year (range 0-13), distance to market (in km),
monthly food expenditures as a proxy of food cost (total
household expenditures on meat, fish, poultry, pulses, nuts
and seeds, and fats and oils in the past month), religion
(Christian Orthodox v. non-Christian Orthodox) and dura-
tion of residence (number of years living in Addis Ababa or
Kersa). In Kersa, distance to market and food expenditures
were only available for a subset of households and were
therefore not considered as associated factors in this sam-
ple since doing so may introduce bias if the households
with data on distance to market and food expenditures
are systematically different from households without this
data. Religion and duration of residence served as proxies
for cultural and social practices. In Ethiopia, Orthodox
Christians abstain from animal source foods and fats
for 180 d throughout the year®. Given the differential
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association between animal source foods consumption and
overweight risk, e.g. higher egg, dairy or fish consumption
does not increase overweight risk in adults, whereas higher
red meat and processed meat consumption does®®, we
had no a priori hypotheses about the association between
religion and household-level DBM.

Diet was the only behavioural factor we considered. We
assessed women’s dietary diversity using the minimum
dietary diversity for women (MDD-W) indicator'®®. We
grouped foods into ten non-overlapping food groups
and summed them into a dietary diversity score (DDS-W,
range 0-10). We categorised women as meeting MDD
if they consumed at least five food groups (DDS > 5).
MDD-W serves as a proxy for micronutrient adequacy@®.
In the absence of similar indicators validated for use among
adult men >18 years of age, we created the same indicators
for dietary diversity and minimum dietary diversity.
Children’s dietary diversity was assessed using the WHO
indicators for dietary diversity score (DDS, range 0-7)
and minimum dietary diversity (MDD, defined as
DDS > 4?7, Although not originally designed to assess
diet in children older than 24 months of age, a recent
study showed that both DDS and MDD can serve as
adequate proxies for micronutrient intake in children of
24-59 months of age®®. MDD showed 79 % specificity
and 56 % sensitivity in correctly classifying children with
probability of adequacy >80% for eleven micronu-
trients®. Given this evidence and the absence of other
diet indicators validated for use among children of
24-59 months of age, we used the same indicators for all
children of 6-59 months of age. All diet indicators were
based on a 24-h recall. In secondary analyses, we recalcu-
lated all diet indicators based on a 7-d recall since one-
quarter of Addis Ababa households reported that the day
prior to the FFQ administration was a fasting day and thus
the 24-h recall may potentially underestimate dietary diver-
sity in these households.

Finally, the socio-economic and demographic factors
we included were household wealth, housing floor quality
(parquet or polished floor v. natural floor), sanitation, food
security, household size, women’s and men’s education
(primary or higher ». no or incomplete primary), and wom-
en’s employment (engaged v. not engaged in an income
generating activity). To assess household wealth, we
derived wealth indices separately for the full Addis
Ababa sample and the full Kersa sample using principal
component analysis based on items representing housing
quality and asset ownership (twelve items in Addis
Ababa and ten items in Kersa). The wealth quartiles were
defined separately for the full Addis Ababa sample and the
full Kersa sample. We then created a binary indicator for
whether a household belonged to the lowest wealth quar-
tile or to a higher wealth quintile. Household sanitation was
assessed using an indicator for whether the household had
access to an improved latrine. Although housing floor qual-
ity and sanitation were included in the wealth indices, we
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also considered them separately, since unimproved sanita-
tion is the second most important risk factor for child stunt-
ing in Ethiopia®®. Household food security was assessed
using the Household Food Insecurity Access Scale®®.

Analytic samples

In both Addis Ababa and Kersa, we restricted the samples
to households with available anthropometric measure-
ments for all three individuals: woman of reproductive
age (18-49 years), adult man (=18 years) and child
(6-59 months). In Addis Ababa, we excluded 392 house-
holds in which an adult man was not interviewed. We fur-
ther excluded pregnant women (7 56) to harmonise the
urban sample with the rural sample, which did not recruit
pregnant women. Finally, ten children with abnormal HAZ
or WHZ scores (above or below 6 sp) were also excluded.
The final analytic sample in Addis Ababa consisted of
592 households. In Kersa, 335 households where at least
one household member was missing anthropometric data
were excluded. The final analytic sample in Kersa was
862 households. Supplemental Figures 1 and 2 provide
flow charts of how the analytic samples were derived.

In each sample, we compared household and women’s
demographic characteristics among households included
in the analytic sample and those excluded using Wald
tests. Differences were considered statistically significant
at P<0-05. Overall, there were few differences between
included and excluded households in either sample.
Only one statistically significant difference was observed
in Addis Ababa, where excluded households were signifi-
cantly smaller than included households (data not shown).
As a result, we did not expect the exclusion of households
from either sample to bias our results.

Statistical analysis

We used generalised linear models to assess the univariate
and multivariate relationships between household-level
DBM forms and the biological, environmental, behaviou-
ral, and socio-economic and demographic factors. DBM
factors were investigated only for DBM forms prevalent
in >5% of households in either the Addis Ababa or
Kersa sample. We estimated unadjusted OR (uOR) and
95 % CI from univariate models and adjusted OR (aOR)
and 95 % CI from multivariate models. Since factors were
selected a priori based on the WHO drivers of DBM frame-
work, multivariate models included all factors regardless of
whether they were statistically significant in univariate
models. Where both a continuous and binary indicator
were considered in univariate models (e.g. DDS and
MDD), we entered only the continuous indicator in the
multivariate model to increase power. Our assessment of
the biserial correlations between all the factors included
in the multivariate model indicated no presence of
multicollinearity, that is, all correlations were between
-0-44 and 0-52 in Addis Ababa and -0-35 and 043 in
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Table 1 Characteristics of the households included in the Addis Ababa and Kersa samples

Addis Ababa (n 592) Kersa (n 862)

Mean or n % sSD Mean or n % SD
Household characteristics
Size 4.6 1.6 5.9 31
In poorest wealth quartile 136 23% 306 35-5%
Has parquet/polished floor 370 62-5 % 49 57 %
Has access to an improved latrine 484 81-8% 61 71%
Is food-secure 369 62-3 % 742 86-1 %
Number of food supply shortages experienced 1.0 28 11.7 2.7
Food expenditures (Ethiopian Birr) 1230 1096 -
Distance to market (km) 2:2 6-2 -
Woman’s characteristics
Age (in years) 30-1 5.7 310 6-2
Has primary education or higher 372 62-8 % 333 38-6 %
Is an Orthodox Christian 441 74-5% 29 3-4%
Woman is engaged in an income generating activity 200 33-8% 856 99-3 %
Duration of residence (in years) 19-3 10-9 317 7-8
BMI kg/m? 24.0 4-6 21-0 28
BMI category
Underweight (<18 kg/m?) 57 9-6 % 143 16-6 %
Normal weight (=18 kg/m? and <25 kg/m?) 315 53-2 % 653 75-8 %
Overweight (>25 kg/m?) 220 37-2% 66 77%
Dietary diversity score (DDS, range 0—10) in the past 24 h 37 1.5 37 1-4
Minimum dietary diversity (DDS > 5) in the past 24 h 157 26-5% 222 25-8%
Man’s characteristics
Has primary education or higher 423 715% 376 43-6 %
BMI kg/m? 23-0 33 211 3-0
BMI category
Underweight (<18 kg/m?) 49 8-3% 124 14-4 %
Normal weight (>18 kg/m? and <25 kg/m?) 395 66-7 % 687 797 %
Overweight (>25 kg/m?) 148 25% 51 59 %
DDS (range 0-10) in the past 24 h 37 1.5 3.2 1.7
Minimum dietary diversity (DDS > 5) in the past 24 h 143 242 % 170 19:9%
Child’s characteristics
Age (in months) 29-0 14.9 30-2 16-1
Female 276 46-6 % 399 46-3 %
Length/height-for-age Z-score (HAZ) -0-7 1.6 —2-1 2.5
Stunted (HAZ <-2 sD) 110 186 % 488 56-6 %
Weight-for-age Z-score (WAZ) -0-1 1.3 -1-4 1.7
Underweight (WAZ < -2 sD) 29 4.9% 289 33:5%
Weight-for-length/height Z-score (WHZ) 0-3 1.5 -0-2 2:2
Wasted (WHZ < -2 sD) 25 42% 164 19 %
Overweight (WHZ > 2 sD) 69 11-7% 121 14 %
DDS (range 0-7) in the past 24 h 2.8 1.3 3-1 1.4
Minimum dietary diversity (DDS > 4) in the past 24 h 165 27-9% 314 36-5 %

Kersa (data not shown). Missing values on any of the
factors were imputed using mean cluster-level imputation.
Standard errors were clustered at the lowest administrative
level in each sample: woreda in Addis Ababa and kebele in
Kersa. Associations were considered statistically significant
at P<0-05. Given the exploratory nature of the analyses,
we also present p-values corrected for multiple compari-
sons using the Benjamini and Yekutieli method, which
controls the false discovery rate under dependency®V.
All analyses were performed using Stata 1632

Results
Characteristics of the two analytic samples are shown

in Table 1. Overall, Addis Ababa households had better
living conditions than Kersa households. Although most
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households in both samples were food-secure, rural house-
holds experienced more food supply shortages in the past
year than urban households. Generally, overnutrition was
more prevalent in Addis Ababa, whereas undernutrition
was more prevalent in Kersa. In Kersa, women’s employ-
ment and religion were not considered as associated
factors due to lack of variability in the sample: 99-3 % of
women were employed and only 3-4 % were Orthodox
Christians. The higher frequency of women’s employment
in Kersa relative to Addis Ababa was likely due to women
being engaged in agricultural activities (given that Kersa is
predominantly an agricultural district).

The combination of overweight adult and stunted child
was the most prevalent form of household-level DBM in
Addis Ababa (Table 2). Overweight woman and stunted
child, and concurrent child overweight and stunting were
also prevalent. The remaining forms of household-level
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Addis Ababa (n 592)

Kersa (n 862)

National estimates* n % 95 % Cl n % 95 % ClI

Concurrent child overweight and stunting 2-93% 22 372 219,524 99 11.48 9.35,13.62
Overweight woman and wasted child 0-47 % 10 169 065,273 13 1.51 069,232
Overweight woman and stunted child 1-59 % 42 709 502,917 24 278 1.68,63-88
Underweight woman and overweight child 0-74 % 4 068 001,133 18 209 1.13,3.04
Overweight man and wasted child 10 169 065,273 7 081 021,141
Overweight man and stunted child 24 4.05 246,565 25 290 1.78,4-02
Underweight man and overweight child 4 068 001,133 14 162 078,247
At least one overweight adult and wasted child 15 253 1.26,3.80 19 220 1-22,3-19
At least one overweight adult and stunted child 55 929 695,11.63 44 510 3.63,6-58
At least one underweight adult and overweight child 7 118 031,205 25 290 1.78,4.02
Overweight woman, underweight man, and no child stunting 5 084 0-11,1.58 1 012 -0-11,0-34

or wasting
Underweight woman, overweight man, and no child stunting 7 118 0-31,2.06 1 012 -0-11,0-34

or wasting
Two overweight adults and wasted child 5 084 0-11,1.58 1 012 -0-11,0-34
Two overweight adults and stunted child 11 1.86 0.77,2.95 5 058 0.07,1-09
Two underweight adults and overweight child 1 017 -0-16,0-50 7 081 021,141

*Nationally representative estimates based on the 2016 Ethiopian Demographic and Health Survey.

Only estimates for the first four forms of household-level malnutrition available®.

DBM occurred in <5 % of the sample, with many occurring
in <10 households. In contrast, concurrent child over-
weight and stunting was the most prevalent form of
household-level DBM in Kersa, affecting 11 % of children.
Overweight adult and stunted child was the only other form
of DBM affecting >5 % of households.

In Addis Ababa, older children were less likely to be
concurrently overweight and stunted (UOR 0:96 (95 % CI
0-94, 0-98)), whereas children of employed women, rela-
tive to unemployed, were more likely to be concurrently
overweight and stunted 202 (95% CI 1.14, 3-50)
(Table 3). After correcting for multiple comparisons, only
child age remained a significant factor. In the multivariate
model, child age and women’s employment were similarly
associated with concurrent child overweight and stunting
(Table 4). However, only women’s employment was
significant after correcting for multiple comparisons.
In Kersa, more food supply shortages, women and men
meeting MDD in the past 24 h, and improved housing
floor quality were associated with lower odds of concurrent
child overweight and stunting in univariate models (Table 5).
In contrast, lower household wealth was associated with
increased odds of this form of DBM (uOR 2-21 (95% CI
1-58, 3-09)). After correcting for multiple comparisons, men’s
MDD in the past 24 h, household wealth and housing
floor quality remained significant associated factors. In the
multivariate model, improved housing floor quality was
associated with lower odds of concurrent child overweight
and stunting, whereas low household wealth and access
to an improved latrine were associated with higher odds
(Table 6). However, only housing floor quality was signifi-
cant after the p-value correction for multiple hypotheses test-
ing. In the secondary analyses using a 7-d recall period for all
diet indicators, diet did not predict concurrent child over-
weight and stunting in Addis Ababa in neither the univariate
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nor the multivariate analyses (see online Supplemental
Tables 1 and 2). Women and men’s DDS and MDD in the
past 7 d were significant associated factors of concurrent
overweight and stunting in Kersa in univariate analyses
(though only women’s DDS and MDD in the past 7 d
remained significant after the multiple comparisons
correction), but not in multivariate analyses (see online
Supplemental Tables 3 and 4).

Older women’s age, longer duration of residence in
Addis Ababa and larger household size were associated
with higher odds of overweight woman and stunted
child in Addis Ababa, though only the first two remained
statistically significant after the multiple hypothesis correc-
tion (Table 3). In the multivariate model, duration of
residence remained a significant factor (Table 4), though
it was no longer significant after correcting for multiple
comparisons. In contrast, in Kersa, we found no significant
factors associated with overweight woman and stunted
child in univariate models (Table 5). In the multivariate
model, older child’s age was associated with higher odds
of overweight woman and stunted child but did not remain
significant after correcting for multiple hypothesis testing
(Table 6). In the secondary analyses using the 7-d recall
diet indicators, higher men’s dietary diversity was associ-
ated with higher odds of overweight woman and stunted
child in the multivariate model for Addis Ababa (see online
Supplemental Table 2), but in the univariate model or
in Kersa.

Lastly, the univariate factors associated with overweight
adult and stunted child in Addis Ababa were the same
as those of overweight woman and stunted child: older
women’s age, longer duration of residence in the city
and larger household size (Table 3). Only women’s age
and duration of residence remained significant after adjust-
ment for multiple comparisons. In the multivariate model,
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Table 3 Univariate factors associated with household-level forms of double burden of malnutrition in Addis Ababa

Concurrent child overweight and stunting

Overweight woman and stunted child

At least one overweight adult and
stunted child

B or Corrected  por Corrected  por Corrected
OR 95 % Cl P-value P-value* OR 95% ClI P-value P-value* OR 95 % Cl P-value P-value*
Biological
Child age (in months) 096 094,098 <0-001 <0-001 1.01  0-99, 1-03 0-164 0-672 1.01  0.99, 1-02 0-331 0-826
Child is female 1.39 0.56, 3-45 0-476 0-924 094 0.37,2.37 0-899 0-950 112 0-51,246 0-787 0-950
Woman'’s age (in years) 0-95 0-90, 1-01 0-087 0-479 1.09 1.03,1-14 0-001 0-017 1.07 1.03, 1-11 0-001 0-017
Environmental
Food supply shortage 1.02 092,113 0-713 0-950 1.03 0.97,1-10 0-261 0-826 1.02 0.97,1.08 0-384 0-826
Distance to market (in km) 0-80 0-58, 1-09 0-161 0-671 093 084, 1.03 0-157 0-672 099 0.94, 1.04 0-601 0-950
Food expenditures (in Ethiopian birr) 1.00 1.00, 1-00 0-671 0-950 1.00 1.00, 1-00 0-939 0-950 1.00 1.00, 1-00 0-690 0-950
Woman is an Orthodox Christian 0-72 017, 3-04 0-659 0-950 149 0-69, 3-24 0-310 0-826 1.60 0.72, 3:55 0-246 0-826
Duration of residence (in years) 1.00 0-96, 1-03 0-856 0-950 1.06 1.02, 1-10 0-001 0-017 1.04 1.01,1.07 0-003 0-040
Behavioural
Woman’s dietary diversity score in the past 24 h 091 071,117 0-449 0-898 099 081,121 0-928 0-950 1.05 0-90, 1-22 0-543 0-950
Woman’s minimum dietary diversity in the past 24 h 1.04 0.42,2.59 0-932 0-950 074  0-39, 140 0-355 0-826 1.04 0-62,1.75 0-872 0-950
Man’s dietary diversity score in the past 24 h 0-86 0-69, 1.06 0-162 0-672 0-88 0-77,1.01 0-071 0-469 092 0-82,1-05 0-210 0-770
Man’s minimum dietary diversity in the past 24 h 048 0-22,1.09 0-079 0-474 0-85 0-38, 1.90 0-686 0-950 0-86 051, 1.46 0-588 0-950
Child’s dietary diversity score in the past 24 h 1.02 0.76,1-37 0-888 0-950 096 079, 1-16 0-669 0-950 1.05 0-89,1-23 0-589 0-950
Child’s minimum dietary diversity in the past 24 h 1.50 0.-64, 3:-56 0-354 0-826 091 046, 1-82 0-795 0-950 1.07 0-61,1.88 0-819 0-950
Socio-economic and demographic
Low household wealth 1.27  0-36, 453 0-713 0-950 078 0-29, 210 0-617 0-950 093 044, 1.95 0-846 0-950
High housing floor quality 1.30 045, 3-78 0-633 0-950 1.37 0-68, 276 0-384 0-826 1.52 0-83,276 0-173 0-672
Household has access to improved latrines 0-58 0-20, 1-69 0-320 0-826 112 0-44,2.91 0-808 0-950 1.59 0.62, 4.07 0-335 0-826
Household is food secure 0-87 0-38, 1.96 0-734 0-950 0-98 0-53, 1.81 0-950 0-950 0-83 058, 1.17 0-287 0-826
Household size 1.02 0-84,1.23 0-852 0-950 1.26 1.07,1-48 0-005 0-055 1.26 1.06, 1-49 0-008 0-075
Woman has primary education or higher 1.28 0-55, 2.97 0-568 0-950 0-86 0-31, 2.42 0.776 0-950 0-95 042,218 0-910 0-950
Man has primary education or higher 1.83 0.96, 3-49 0-065 0-469 070 0-29,1-70 0-431 0-889 0-67 0-30, 1-49 0-327 0-826
Woman is engaged in an income generating activity 2.02 1.14, 3-56 0-016 0-132 1.36 0-67,2.76 0-388 0-826 1.04 0-58, 1-86 0-900 0-950

*P-value corrected for multiple hypothesis testing using the Benjamini—Yekutieli method to control the false discovery rate.
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Table 4 Multivariate factors associated with household-level forms of double burden of malnutrition in Addis Ababa

Concurrent child overweight and stunting

Overweight woman and stunted child

Overweight adult and stunted child

por Corrected  por Corrected  pgor Corrected
OR 95%Cl  P-value  P-value* OR 95% ClI P-value  P-value*  OR 95%Cl  P-value  P-value”
Biological
Child age (in months) 096 0.93, 0-99 0-005 0-095 1.01  0-99, 1-03 0-253 0-753 1.00 0-98,1.02 0-895 0912
Child is female 142 052, 3-87 0-488 0-835 1.09 0-38,2:94 0-912 0-912 1.23  0-49, 3-09 0-661 0-874
Woman'’s age (in years) 095 0-89, 1-02 0-140 0-725 1.02 097, 1.07 0-406 0-783 1.02 0-98, 1-06 0-320 0-760
Environmental
Food supply shortage 1.02 091,113 0-766 0-881 1.04 097,111 0-299 0-753 1.01 094,107 0-875 0912
Distance to market (in km) 078 0-50, 1-22 0-272 0-753 0-94 0-86, 1-02 0-139 0-725 1.00 0-95,1-04 0-855 0-912
Food expenditures (in Ethiopian birr) 1.00 1-00, 1-00 0-571 0-835 1.00 1-00, 1-00 0-557 0-835 1.00 1-00, 1-00 0-211 0-753
Woman is an Orthodox Christian 066 0-17,2-50 0-539 0-835 1.47 0-76,2-85 0-256 0-753 1.97 1.01,3:85 0-047 0-447
Duration of residence (in years) 1.01  0-98, 1.04 0-531 0-835 1.05 1.02,1-09 0-004 0-095 1.03 1.00, 1-06 0-041 0-447
Behavioural
Woman’s dietary diversity score in the past 24 h 0-84 0.58,1-23 0-372 0-783 1.13 0-83, 1.54 0-426 0-783 1.18 0-89, 1.56 0-249 0-753
Man’s dietary diversity score in the past 24 h 0-85 0-67,1.08 0-182 0-753 0-83 0-69, 1.01 0-065 0-529 0-83 0-66, 105 0-117 0-725
Child’s dietary diversity score in the past 24 h 1.39 069, 2:80 0-362 0-783 096 0.74,1.23 0-737 0-875 1.09 0-85,1-:40 0-478 0-835
Socio-economic and demographic
Low household wealth 1.36 041, 4.48 0-618 0-859 1.13 0-48, 2.65 0-786 0-881 1.62 0-79,3.33 0-186 0-753
High housing floor quality 1.43 0-50, 4-10 0-506 0-835 1.50 0-69, 3-23 0-304 0-753 1.81  0-89, 3-69 0-103 0-725
Household has access to improved latrines 061 0-19,1.99 0-413 0-783 1.06 0-43,2:60 0-900 0-912 149 0-60, 3-69 0-394 0-783
Household is food secure 078 0-33,1.85 0-568 0-835 114  0-53, 2.47 0-737 0-875 0-87 0-44,1-69 0-675 0-874
Household size 1.04 0-84,1-30 0717 0-875 116 0-95, 1-41 0-153 0-727 124 1.01,1.54 0-041 0-447
Woman has primary education or higher 111 046, 2.67 0-814 0-892 074 0-24,2-26 0-600 0-855 0-87 0-32,2-39 0-788 0-881
Man has primary education or higher 1.63 052, 4.04 0-399 0-783 0-65 0-29, 1.43 0-281 0-753 0-60 0-26, 1-40 0-234 0-753
Woman is engaged in an income generating activity 2-64 1.54,4.53  <0-001 <0-001 117 0-61,2.24 0-644 0-874 0-89 0-50, 1-59 0-698 0-874

*P-value corrected for multiple hypothesis testing using the Benjamini—Yekutieli method to control the false discovery rate.
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Table 5 Univariate factors associated with household-level forms of double burden of malnutrition in Kersa

Concurrent child overweight and stunting

Overweight woman and stunted child

At least one overweight adult

and stunted child

por Corrected  for Corrected  por Corrected
OR 95% ClI P-value  P-value” OR 95 % ClI P-value  P-value” OR 95 % ClI P-value  P-value”
Biological
Child age (in months) 1.00 0-99, 1-01 0-687 0-860 1.02 1-00, 1-03 0-063 0-425 1.03 1.01,1-05 0-008 0-108
Child is female 1.32 075,235 0-338 0-859 1.16 0-60,2-24 0-652 0-859 1.28 0.76,2:17 0-350 0-859
Woman’s age (in years) 099 0.95,1.03 0-706 0-860 0-96 0-88, 1.06 0-434 0-859 097 0.92,1.03 0-324 0-859
Environmental
Food supply shortage 0-87 0-77,0-98 0-024 0-259 112 0-89, 142 0-344 0-859 1.20 1.01,1-42 0-034 0-278
Duration of residence (in years) 1.03 0-99, 1.07 0-210 0-859 099 0.93,1-05 0-640 0-859 098 0.93,1-03 0-403 0-859
Behavioural
Woman’s dietary diversity score in the past 24 h 091 0.78, 1-06 0-230 0-859 094 061,143 0-764 0-860 1.09 0-76,1.57 0-621 0-859
Woman’s minimum dietary diversity in the past24h 0.61  0-38, 0-97 0-036 0-278 0-96 0-36, 2:56 0-930 0-961 1.36 0-58, 3-18 0-473 0-859
Man’s dietary diversity score in the past 24 h 092 0-82,1-02 0-114 0-616 093 0-61,1-40 0-720 0-860 099 0-70,1-10 0-938 0-961
Man’s minimum dietary diversity in the past 24 h 042 0-25,0-73 0-002 0-036 0-80 0-20, 3-29 0-758 0-860 1.04 0-32,3.34 0-950 0-961
Child’s dietary diversity score in the past 24 h 092 0.74,1.06 0-484 0-859 092 0-58, 1.46 0-720 0-860 1.02 0-74,1-40 0-910 0-961
Child’s minimum dietary diversity in the past 24 h 0-62 0-30, 1-29 0-203 0-859 071 0-24, 2-11 0-538 0-859 110 0-51,2-39 0-810 0-893
Socio-economic and demographic
Low household wealth 221 1.58,3:09 <0-001 <0-001 1.31  0-50, 3-41 0-586 0-859 1.27 0-50, 3-24 0-614 0-859
High housing floor quality 0-31 021,047 <0-001 <0-001 1.53 0-31, 7-41 0-599 0-859 172 0-34, 877 0-517 0-859
Household has access to improved latrines 0-83 055, 1-26 0-378 0-859 1.92 0-39,9-38 0-421 0-859 1.74 0-36, 8-54 0-494 0-859
Household is food secure 0-70 0-24,1.97 0-495 0-859 0-61 0-20, 1-81 0-370 0-859 1.03 0-35, 3-03 0-961 0-961
Household size 098 0.92,1.05 0-568 0-859 1.03 0-93,1-13 0-606 0-859 098 0-86, 1-11 0-750 0-860
Woman has primary education or higher 0-81 0:53,1-24 0-329 0-859 1.35 049, 3.72 0-558 0-859 1.97 0-85, 4.58 0-114 0-616
Man has primary education or higher 0-78 0.48,1.27 0-317 0-859 1.54  0-56, 4-27 0-403 0-859 1.75 0-67, 4-56 0-255 0-859

*P-value corrected for multiple hypothesis testing using the Benjamini—Yekutieli method to control the false discovery rate.
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Table 6 Multivariate factors associated with household-level forms of double burden of malnutrition in Kersa

Concurrent child overweight and stunting

Overweight woman and stunted child

Overweight adult and stunted child

por Corrected  for Corrected  por Corrected
OR 95% Cl P-value P-value* OR 95 % ClI P-value P-value* OR 95% Cl P-value P-value*

Biological

Child age (in months) 1.01  1.00, 1-02 0-219 0-704 1.02 1.00, 1-04 0-016 0-180 1.03 1.01, 1.06 0-011 0-165

Child is female 147 0-82, 2-61 0-192 0-704 118 061,227 0-627 0-882 124 073,210 0-423 0-814

Woman'’s age (in years) 098 0-93,1-03 0-377 0-814 096 0-84,1-09 0-508 0-882 098 0-92,1-03 0-403 0-814
Environmental

Food supply shortage 0-88 0-79,0-99 0-030 0-225 111 090, 1-36 0-338 0-814 115  1.01,1.32 0-038 0-244

Duration of residence (in years) 1.02 096, 1-09 0-534 0-882 1.00 091, 1-11 0-947 0-999 0-99 094, 1-05 0-716 0-976
Behavioural

Woman'’s dietary diversity score in the past24h  1.04  0.90, 1-21 0-580 0-882 1.01 061,168 0-977 0-999 119 081, 1.75 0-372 0-814

Man’s dietary diversity score in the past 24 h 098 0-81,1-18 0-824 0-999 093 0-60, 1-44 0-749 0-991 0-89 066, 1-20 0-434 0-814

Child’s dietary diversity score in the past 24 h 1.02 083,125 0-874 0-999 0-88 0-54, 1-41 0-585 0-882 091 061,134 0-617 0-882
Socio-economic and demographic

Low household wealth 192  1.18, 3-11 0-008 0-165 1.48 069, 3-17 0-311 0-814 174 0.87,3:45 0-115 0-575

High housing floor quality 0-33 0-20,0-53  <0-001 <0-001 1.00 0-36, 2-81 0-999 0-999 1.07 043,262 0-890 0-999

Household has access to improved latrines 2.08 1.07,4.04 0-030 0-225 2.56 0-87,7-52 0-088 0-495 181 077,425 0-172 0-704

Household is food secure 066 0-24,1.92 0-425 0-814 062 0-23,1-65 0-339 0-814 098 0-39,248 0-965 0-999

Household size 1.00 0.93, 1-06 0-899 0-999 1.03 097, 1-09 0-398 0-814 1.00 0.92,1-08 0-955 0-999

Woman has primary education or higher 1.00 0-68, 145 0-981 0-999 0-74 0-24,2.24 0-590 0-882 143 0-82,248 0-205 0-704

Man has primary education or higher 1.07 058, 1.97 0-840 0-999 1.91  0-76, 4-80 0-168 0-704 1.22  0.58, 2.57 0-598 0-882

*P-value corrected for multiple hypothesis testing using the Benjamini—Yekutieli method to control the false discovery rate.
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longer duration of residence in the city, religion and
larger household size were associated with higher odds
of overweight adult and stunted child (Table 4). No
factors remained significant after correction for multiple
comparisons. However, in the analyses using the 7-d diet
recall, higher women’s dietary diversity was associated
with lower odds of overweight adult and stunted child,
whereas higher men’s dietary diversity was associated with
higher odds of this DBM form (see online Supplemental
Table 2), though only the latter association remained
statistically ~ significant after correcting for multiple
comparisons. In Kersa, older child age and higher number
of food supply shortages were associated with increased
odds of overweight adult and stunted child in univariate
models, but estimates were no longer significant after
correcting for multiple comparisons (Table 5). Likewise,
in the multivariate model, older child age and higher
number of food supply shortages remained associated with
higher odds of this outcome, but only prior to adjusting for
multiple comparisons (Table 6). None of these factors
remained statistically significant after adjusting for multiple
comparisons.

Discussion

We showed that similar forms of household-level
DBM manifest in urban and rural Ethiopian households.
Overweight adult and stunted child was the most
prominent form of household-level DBM in Addis Ababa,
followed by overweight woman and stunted child, and
concurrent child overweight and stunting. Other forms
of household-level DBM were virtually non-existent. In
Kersa district, concurrent child overweight and stunting
was most common affecting 11 % of households, with other
forms of household-level DBM affecting <5 % of house-
holds. The primary factors associated with household-level
DBM in Addis Ababa were longer duration of residence
in the city, women’s employment and larger household
size. In Kersa, more food supply shortages, low household
wealth and improved household sanitation were factors
associated with higher prevalence of household-level
DBM, whereas improved housing floor quality was associ-
ated with lower prevalence.

The high prevalence of concurrent child overweight and
stunting in Kersa district is of note. Several explanations are
plausible. First, studies based on the developmental origin
of health and disease (DOHaD) theory have shown that
foetal growth restriction, low birth weight and being
born small for gestational age (risk factors for childhood
stunting®”) are associated with increased risk of childhood
overweight and obesity®3%. Second, child stunting is
associated with impaired fat oxidation and decreased
energy expenditures, both of which predispose to develop-
ing obesity®®37 Third, Ethiopian diets, which are primarily
cereal-based, high in carbohydrates, and low in protein,
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Zn, and vitamin A®®, could also help explain this high
prevalence of concurrent child overweight and stunting.
If children are receiving primarily energy-dense foods, this
could help explain concurrent overweight (driven by
high carbohydrate intake) and stunting (driven by low or
inadequate micronutrient intake).

The household-level DBM prevalence we observed was
much higher than the nationally representative Zancet esti-
mates which showed that concurrent child overweight and
stunting was the most prevalent form of household-level
DBM at 2:93 % Malnutrition levels in our samples were
generally similar to those for the Addis Ababa region
and rural settings®. The somewhat higher adult over-
weight prevalence and lower stunting prevalence in
Addis Ababa and lower adult underweight prevalence in
Kersa district (relative to national estimates) can help
account for the differences between the nationally
representative household-level DBM estimates and ours.
Importantly, these differences in household-level DBM
estimates highlight large within country disparities.
As expected, household-level DBM forms involving an
overweight adult were more prevalent in the urban area,
in agreement with evidence from SSA® and Ethiopia®”.

The low prevalence of household-level DBM in Ethiopia
can at least partially be attributed to more limited factors
accelerating the global nutrition transition, for example,
transformation of the global retail food system, increased
supply of packaged and processed foods, and global diet
shifts towards increased consumption of sugar-sweetened
beverages (SSB), Na and fats“*?. The prohibition of
foreign direct investment in food retail has eliminated the
role of multinational supermarkets and led to slower roll-
out of modern food retailers in the country, relative to other
LMIC“Y. Although the private retail sector in Ethiopia is
growing in large urban settings, modern retail shops
account for only 1-3 % of cereal, fruit, vegetable and proc-
essed foods sales in Addis Ababa™V. The absence of multi-
national food retailers has likely slowed the spread of
low-cost pre-packaged processed and ultra-processed
unhealthy foods and beverages that drive the rise of
DBM in other LMIC*. In addition, the food supply remains
high in complex carbohydrates and low in sugars and
unhealthy fats. The increase in palm oil and milk as fat
sources may be signalling the emergence of more highly
processed foods. However, these changes are not yet rep-
resentative of patterns exhibited by most LMIC that have
experienced major shifts in food supply towards increasing
fats and decreasing carbohydrates supply®?. Lastly,
Ethiopian diets are still low in non-essential foods and
beverages. Ethiopia has the lowest Na® and trans fats“®
consumption levels in the world, and lower SSB consump-
tion than other LMIC“>. Consumption of ultra-processed
foods in Addis Ababa is also low®. In fact, Ethiopian diets
are shifting towards high-value foods, for example, more
expensive cereals, animal source foods, fruits and vegeta-
bles, and enset (a root crop known as false banana)“”.
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All these factors together can help explain the low preva-
lence of household-level DBM in Ethiopia. However, many
of these estimates of Na, trans fat and SSB consumption
were derived from studies conducted nearly a decade
before our data were collected. It is unclear how consump-
tion trends have changed since then and how these
changes may be associated with household-level DBM.
With respect to DBM factors, the only environmental
factors associated with household-level DBM were dura-
tion of residence in Addis Ababa and food supply shortages
in Kersa, both of which increased the odds of overweight
adult and stunted child. The former likely worked through
longer exposure to a relatively more obesogenic urban
environment (albeit less obesogenic than other LMIC set-
tings), whereas the latter by reducing consumption of nutri-
tious foods. Of note is that despite the lower number of
food supply shortages in Addis Ababa, food security was
less prevalent in the Addis Ababa sample relative to the
Kersa sample. This may be due to higher urban food prices:
Addis Ababa residents likely purchase their food, whereas
Kersa residents (who are primarily farmers) produce it.
More work is needed to understand why distance to market
was not associated with household-level DBM. Prior work
in Ethiopia has shown that greater distance to market was
associated with lower food consumption, higher food
insecurity and less diverse diets, but not with women’s
or children’s anthropometric outcomes™“®. However, this
work was conducted in undernourished populations.
In populations where overnutrition is more prevalent,
greater distance to market could help reduce DBM by
increasing energy expenditure. Future studies should be
specifically designed to assess other aspects of the food
environment hypothesised to determine DBM, such as
food availability, prices, marketing and promotion?.
Importantly, adult dietary diversity was positively
associated with concurrent child overweight and stunting
in Kersa district, though only in univariate analyses. Women’s
dietary diversity was an associated factor regardless of the
recall period (both 24 h and 7 d), whereas men’s dietary
diversity was an associated factor only in the primary analy-
ses using a 24-h recall period. Although no other studies have
documented the role of diet in household-level DBM in
Ethiopia or SSA, our findings are generally in agreement with
results from both high- and low-income settings indicating
diverse diets rich in vitamin A-rich fruits and vegetables
and animal source foods are protective of stunting and can
reduce the burden of diet-related disease™, including
obesity. The homogenous household diets in Kersa imply
that as adults increase their dietary diversity so do their chil-
dren, which protects them from concurrent overweight and
stunting. In contrast, men’s dietary diversity was an associ-
ated factor for overweight woman/adult and stunted child
in Addis Ababa, but only using a 7-d recall period. Several
explanations for this association are plausible. Men might
be allocated more nutritious foods within the household
given their higher economic contribution (only 34 % of
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women in Addis Ababa were employed). They might pur-
chase and consume more nutritious foods outside the home,
reducing household food budget and thus increasing malnu-
trition risk among other household members. Alternatively,
a more diversified diet may be higher in energy and micro-
nutrients®®, which could translate into higher likelihood of
adult overweight. Of note is that we lacked data on intra-
household food distribution, out-of-home food consump-
tion, and not all men we interviewed were biological fathers
of the children or the husband/partner of the woman. Thus,
we can only speculate on the exact mechanisms through
which adult diet may help reduce the odds of concurrent
child overweight and stunting. Moreover, the men’s dietary
diversity indicator we used has not been validated for use
among men and it might not adequately capture micronu-
trient intake. Future research should carefully assess the role
of men’s diet in household-level DBM.

Our results should be interpreted with several other
caveats. First, the diet assessment did not collect informa-
tion on portion size, frequency of food consumption or
out-of-home food consumption, all of which contribute
to excess adiposity. The dietary diversity indicators we
used are designed to assess maternal and child health
and have not been validated against non-communicable
disease risk®V. Their cultural appropriateness in Ethiopia
has not been assessed either. Moreover, DDS and MDD
have only been validated among Burkinabe children of
24-59 months of age®®, and more work is needed to assess
the validity of these measures in children of 24-59 months
of age in other settings. Second, our surveys were not
explicitly designed to study DBM. We lacked data on
other indicators used in household-level DBM definitions
(e.g. anaemia, micronutrient deficiencies, diabetes®,
hypertension and dyslipidaemia), and other factors associ-
ated with DBM (e.g. early-life experiences, urban and built
environment, physical activity"?). Thus, we may be under-
estimating the burden of malnutrition in all its forms.
Factors such as physical activity may be particularly
relevant in urban settings, typically characterised by high
availability of cheap, energy-dense foods and reduced
occupational physical activity and active transport®?,
Third, our sample in Kersa district included both rural
and urban kebeles. Although the entire district is consid-
ered rural, the urban kebeles are small towns with perma-
nent electricity supply and it is possible that they differ from
rural kebeles in ways that might be important for DBM.
In addition, including these urban kebeles may limit
the generalisability of our findings to other rural areas.
Fourth, data were collected in different periods in the year:
the dry season in Addis Ababa and the rainy season in Kersa
district. Although adult and child diets appeared similar in
our samples, it is possible that this seasonality influenced
other DBM factors which we did not account for in our
analyses. Finally, any analysis aiming to understand all
the factors associated with household-level DBM will
suffer from a problem of multiplicity. To address this issue,
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we presented both standard P-values and P-values cor-
rected for multiple comparisons. However, by applying this
correction, we inevitably increase the risk of type II error
(false-negatives). Our selection of factors was based on
the WHO framework on the drivers of DBMY? and we
therefore can be confident that all factors included in our
models are theoretically important. However, due to this
problem of multiplicity, our small sample size, the low
prevalence of some associated factors and the low preva-
lence of household-level DBM, we were unable to deter-
mine the direction and magnitude of the associations in
our samples with sufficient statistical certainty. These
statistical issues are evidenced by the opposing associa-
tions between DBM, low household wealth, improved
household sanitation and improved housing floor.
Although significantly negatively correlated, low house-
hold wealth and improved household sanitation were both
associated with increased risk of concurrent child stunting
and overweight in Kersa.

Nevertheless, our findings have implications for inter-
ventions to address both undernutrition and overnutrition.
Despite the low household-level DBM prevalence, the
co-occurrence of undernutrition and overweight at the
population level remains a problem as evidenced by
the high prevalence of women’s overweight in Addis
Ababa (372 %), high prevalence of child stunting in both
Addis Ababa and Kersa (18:6 % and 56-6 %, respectively),
and high prevalence of child underweight and wasting in
Kersa (33-5% and 19%, respectively) we observed.
Examining the associated factors with population-level
undernutrition and overweight was beyond the scope
of this article, since multiple prior studies have assessed
the national prevalence and associated factors of popula-
tion-level DBM in Ethiopia”~'". However, given the high
population-level prevalence of both forms of malnutrition,
double-duty actions, that is, actions which simultaneously
address multiple forms of malnutrition®®, should be
targeted at the population level to help alleviate the larger
population-level burden of malnutrition. Further, our
findings indicate that double-duty interventions should
target women and children given the higher (albeit gener-
ally low) prevalence of household-level DBM involving
these individuals. Several successful double-duty inter-
ventions“®” can help Ethiopia address DBM: breast-feeding
promotion, complementary feeding education, social
safety nets, nutrition-sensitive agriculture and food policy.
Social and behaviour change communication (SBCC)
programmes which have been shown to increased exclu-
sive breast-feeding rates®* should also include messaging
to reduce maternal obesity and micronutrient deficiencies,
which alter the biology of lactation’?. Breast-feeding and
complementary feeding education can also be included in
the SBCC strategy of the Productive Safety Net Programme
(PSNP). This safety net programme can further be lever-
aged to address DBM by redesigning the food transfer
(e.g. to provide nutritious foods or earmark it for women
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and young children) and/or including messages on nutri-
tious and healthy diets for the whole family. Likewise,
the national homestead gardening programme already
includes a SBCC strategy promoting breast-feeding and
complementary feeding practices. Improving the take up
(currently as low as 7-5% of target households in some
areas®) can also serve to address DBM through the
SBCC strategy but also through the direct production of
healthy and nutritious foods. Lastly, additional policy
changes can help support DBM prevention efforts.
Specifically, the elimination of promotion of breast-feeding
substitutes and formula is paramount to bolster breast-
feeding promotion efforts49:5057),

Conclusion

We showed that concurrent child overweight and stunting,
and overweight woman or adult and stunted child were the
most prevalent forms of household-level DBM among
urban and rural Ethiopian households. Environmental,
socio-economic and demographic factors emerged as the
most prominent factors associated with these DBM forms.
Despite the low household-level DBM prevalence we
observed, there was a high burden of child undernutrition
and maternal overweight at the population level.
Interventions to address DBM should focus on women
and young children at the population level, who experi-
enced the highest burden. Promising double-duty actions
include breast-feeding promotion, complementary feeding
education, redesigning the food transfer of the national
safety net programme, improving take up of the national
homestead gardening programme and food policy
interventions. Ethiopia has already demonstrated strong
political commitment towards reducing all forms of malnu-
trition, which features prominently in the country’s strategic
policies and plans. The National Nutrition Programme
already outlines ways and initiatives to improve multisec-
toral coordination and implementation capacity®®, indicat-
ing that the political commitment and logistical, financial
and implementation capacity for these double-duty
interventions exists. Moving forward, DBM targets and
double-duty initiatives should be explicitly included
in national nutrition policies and programmes to help
Ethiopia eliminate all forms malnutrition at the household
and population level.
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