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Abstract

Many low‐ and middle‐income countries are faced with a double burden of malnutri-

tion characterized by a stagnating burden of undernutrition and an increasing preva-

lence of overweight and obesity often observed both at population and household

levels. We used data from the 2017 National Integrated Child Health and Nutrition

Survey in the Republic of the Marshall Islands to explore the prevalence of overweight

mother‐stunted child pairs (mother–child double burden, MCDB). We used bivariate

analysis, multivariate logistic regression, and multinomial logistic regression analysis

to explore associations between child‐, maternal‐, and household‐level variables and

both stunting and MCDB and other types of maternal–child pairs. Our results indicate

that nearly three out of four mothers were overweight or obese and one in four

households is home to an overweight mother with a stunted child. The risk of child

stunting and of MCDB were largely associated with maternal characteristics of lower

maternal height, maternal age at birth, years of education, and marital status and

household economic status as measured by wealth index and number of household

members. These findings support the growing body of evidence showing that the

coexistence of high maternal overweight and child stunting (MCDB) has linked root

causes to early life undernutrition that are exacerbated by the nutrition transition.

KEYWORDS

children, double burden of malnutrition, maternal obesity, Pacific, Republic of the Marshall Islands,

stunting
attributed to the nutrition transition in which populations shift from

- - -

n L

Ltd
Many low‐ and middle‐income countries are faced with a double

burden of malnutrition characterized by a stagnating burden of

undernutrition and an increasing burden of overweight and obesity

(Gillespie & Haddad, 2001). This phenomenon can occur at the pop-

ulation level, within communities and households, and even in the

same person. Globally, the double burden of malnutrition is largely
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consumption of traditional nutrient‐dense and low‐fat diets to a

“Western” diet consisting of high‐energy, nutrient‐poor foods

(Ghattas, 2014; Popkin, 2002; Ziaullah, 2014). These processed conve-

nience and snack foods are increasingly available and affordable in

low‐ and middle‐income countries as a result of economic growth

and urbanization (Food and Agriculture Organization [FAO], 2006;

Hoffman, 2001).
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Discordance in nutrition status of mother–child pairs is a more

extreme form of the double burden of malnutrition. It is commonly

assumed that mothers and their children should be less likely to differ

in their nutrition status as they have shared access to food, sanitation,

hygiene, and other resources. However, in low‐ and middle‐income

countries, the nutrition transition, along with increasingly sedentary

lifestyles, has changed eating and activity patterns in both children

and their mothers with increased consumption of energy dense and

nutrient poor foods for all members of the household. These foods

contribute to increased overweight in adults and fail to help young

children meet their linear growth potential (Tzioumis & Adair, 2014).

The mother–child double burden (MCDB) of malnutrition is an

established concern globally. In a systematic review of the prevalence

of the mother–child double burden in 50 countries, the prevalence was

less than 10% for nearly all countries with the exception of Guatemala

(20%), Egypt (16%), and Bolivia (11.5%; Kosaka & Umezaki, 2017).

MCDBhas linked root causes to early life undernutrition that are fur-

ther exacerbated by the nutrition transition (Delisle, 2008; Popkin, Adair,

& Ng, 2012; Gillespie & Haddad, 2001). Increased risk of MCDB is asso-

ciated with increasing urbanization (Food and Agriculture Organization

[FAO], 2006), socio‐economic status (Doak CM., 2005; Jehn M., 2009;

Lee J., 2010), household food insecurity (Gubert MB., 2016; Ghattas,

2014), and poor dietary quality (Delisle, 2008). Maternal short stature,

indicative of early undernutrition of the mother, is strongly associated

to increased risk of child stunting (Garrett J.L., 2005), maternal over-

weight (Sichierei R., 2003; Bosy Westphal A., 2009), and of MCDB

(Ramirex‐Zea M., 2014; Oddo VM., 2012). There are several proposed

mechanisms explaining the link between early childhood stunting and

later overweight and obesity in adulthood. Children stunted during the

first 1,000 days are likely to undergometabolic and physiological changes

in response to undernourishment, including impaired fat metabolism

(Frisancho 2003, Friedman SM 2006, Hoffman, Sawaya, et al., 2000),

accumulation of excess body fat (Sawaya, 2003; Sawaya, Grillo,

Verreschi, Carlos da Silva, & Roberts, 1998), higher energy intake for

bodyweight (Hoffman, Roberts, et al., 2000), lower restingmetabolic rate

(Grillo LP. 2005), and lower energy (Hoffman, Sawaya, et al., 2000, Fried-

man SM 2006). In obesogenic environments, these metabolic and physi-

ological adaptations for energy and fat conservation can lead to

overweight and increase susceptibility to develop noncommunicable dis-

eases (NCDs) later in childhood and into adolescence and adulthood

(Hoffman, Roberts, et al., 2000; Sawaya, 2003; Sawaya et al., 1998).

Existing research on the MCDB is focused on countries in South

America, Asia, and Africa with no research available from Pacific Island

Nations despite the region having the highest prevalence of child

stunting (Helble & Francisco, 2017) concurrent with the highest

prevalence (~60%) of overweight adults in the world (World Health

Organization, 2016). The recent national Integrated Child Health and

Nutrition Survey (Republic of the Marshall Islands Ministry of Health

and Human Services, 2017) in The Republic of the Marshall Islands

(RMI) confirmed a high prevalence ofMCDB in RMIwith 25% of house-

hold with children under 5 years of age containing both a stunted child

and an overweight or obese mother. This prevalence places RMI with

the highest recorded prevalence of MCDB in the world.
This analysis examines the prevalence of MCDB in RMI and

explores associated child, maternal, and household variables that influ-

ence the risk of child stunting alone and of MCDB compared with

other types of maternal–child pairs. As urbanization and economic

growth continue to progress in RMI, identification of households at

risk for MCDB and an understanding of the influencing variables will

guide policy makers to best address the growing divide of malnutrition

in the country.
2 | METHODS

2.1 | Data

We utilized nationally representative data for households with chil-

dren under 5 years from the 2017 RMI ICHNS conducted by the

RMI Ministry of Health and Human Services and Economic Policy,

Planning and Statistics Office. A detailed description of the survey

design and sample selection can be found elsewhere (Republic of the

Marshall Islands Ministry of Health and Human Services, 2017).

Briefly, the sample was based on the 2011 RMI census with 2017 pro-

jections used as the sampling from which a two‐stage, stratified clus-

ter sampling approach was used to for the selection of the survey

sample. A total of 50 clusters (communities) stratified for urban and

rural areas were selected using probability proportion to size on all

islands in RMI with a population over 100 people. In each selected

cluster, a household listing was carried out to identify household with

children under 5 years of age and 12 households in each of the 50

clusters were randomly sampled as the secondary sampling unit for a

total of 600 children. Several clusters had less than 12

households with children under 5 years of age necessitating a reduc-

tion in the total sample size to 581 households. Household eligibility

was based on a child 0–59 months of age living in the household.

The RMI ICHNS 2017 was not self‐weighting with sample weights

calculated to account for the probability of a household and child

selection based on the 2010 Census and the level of nonresponse

to the survey. The survey consisted of a household questionnaire

and questionnaires for mothers and children <5 years, which were

based on the UNICEF Multiple Indicator Cluster Survey (MICS) 6

and 2007 RMI Demographic and Health Survey (DHS; Economic

Policy, 2007).
2.2 | Key variables

Child, maternal, and household characteristics included in the analy-

sis were selected based on the UNICEF conceptual framework for

the determinants of child undernutrition (UNICEF, 2013) and on pre-

vious examinations on drivers of MCDB (Oddo et al. 2012, Kosaka &

Umezaki, 2017). The nutritional status of children and their mothers

was assessed using height and weight data in accordance with the

WHO 2006 Child Growth Standards (WHO MultiCentre Growth

Reference Study Group and de Onis, 2006) and calculation of mater-

nal body mass index (BMI; kg/m2), respectively. Children <5 were
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classified as stunted when their height‐for‐age Z‐score < −2 SD and

mothers with a BMI ≥ 25 kg/m 2 or BMI ≥ 30 kg/m 2 were classi-

fied as overweight and obese respectively. MCDB was defined by

four categories: (a) stunted child–overweight mother pairs (corre-

sponding to MCDB pairs), (b) stunted child–nonoverweight mother

pairs, (c) nonstunted child–overweight mother pairs, and (d)

nonstunted child–nonoverweight mother pairs.

Potential covariates for child undernutrition were examined at the

child, maternal, and household levels. Variables collected for children

included child sex, child age (recoded as a dummy variable to allow

for nonlinear associations), incidence of diarrhoea in the previous

2 weeks, and being left in inadequate care in the previous week.

Mothers' characteristics included current height as a proxy for prior

stunting experience, marital status, level of schooling, and age at

child's birth. Maternal height was defined by three categories: mater-

nal height <150 cm, ≥150 cm and ≤159.9 cm and ≥160 cm (Ozaltin,

Hill, & Subramanian, 2010).

Household‐level variables included geographic area, wealth

index quintile, practice of open defecation, and access to

handwashing facilities inside the house. Geographic area was divided

into two categories: rural and urban, as identified by the RMI 2011

census. Wealth index quintiles were calculated using principle

component analysis of household characteristics from the national

sample (Fry, Firestone, & Chakraborty, 2014). Classification of

open defecation and access to handwashing facilities inside the

house were assessed using standardized methodology (WHO and

UNICEF, 2014).
2.3 | Statistical methods

Bivariate analyses were conducted to determine the association

between known determinants of child undernutrition (UNICEF,

2013) with stunting and MCDB. For MCDB, multinomial logistic

regression was conducted to determine the associated risk of MCDB

with influencing variables from the child, maternal, and household

levels compared with other types of maternal–child nutrition status

pairs. Results are expressed as relative risk ratios (RR) with 95% confi-

dence intervals. For child stunting, binomial logistic regression was

conducted to determine the associated odds of stunting with

predicting variables from the child, maternal, and household levels.

Results are expressed as adjusted odds ratios (AORs) with 95% confi-

dence intervals. A p‐value of less than.05 considered statistically sig-

nificant for both stunting and MCDB models. Factors were included

in the multivariate and multinomial logistic regression models based

on a significant (p < .05) bivariate relationship and/or evidence‐based

factors associated with children's nutritional status. Sampling weights

were utilized to account for the unequal probability of selection

resulting from the two‐stage cluster randomized sample design and

nonresponse. Statistical analyses were conducted using SPSS version

22.0 (Armonk, NY: IBM Corp) software using the complex samples

module.
3 | RESULTS

3.1 | Sample characteristics

A total of 581 households with 881 children <5 years were included in

the survey with 100% of all sampled children and their caregivers par-

ticipating in the survey. About 858 (97.4%) of the children included in

the survey had complete height and weight data, 16 were excluded

due to the presence of oedema, 6 were excluded due to implausible

height‐for‐age Z‐score or weight‐for‐height Z‐score scores (WHO

MultiCentre Growth Reference Study Group and de Onis, 2006), and

4 were excluded due to missing data. An additional 129 children were

removed from the analysis as they did not live with their mother.

There were no significant differences in the prevalence of stunting,

child sex, area, or wealth index quintile between these children, and

729 children (464 households) were included in the analysis

(Table 1).

The majority (81.1%) of households were located in urban areas,

with 44.6% and 34.1% of households in the two lowest and two

highest national wealth index quintiles, respectively (Table 1). The

average household size comprised 9.1 members. Boys (51.7%) and

girls (48.3%) were equally represented. Mothers' mean age, BMI, and

height were 27.1 years, 29.1 kg/m2, and 152 cm, respectively.

Mothers had a mean number of 10.8 years of education, and 44.5%

of them were either not married or cohabitating with a partner. The

prevalence of overweight and obesity among mothers was high:

70.5% of mothers were either overweight or obese (28.4% with BMI

≥25 and <30 and 42.1% with a BMI ≥30).

More than one‐third (37.1%) of children were stunted with the

highest prevalence of stunting (60.0%) among children 18–23 months

of age (Table 2). The prevalence of wasting and overweight among

children was low (4.0% and 3.3% respectively). Among maternal–child

pairs, 25.2% were MCDB with an overweight or obese mother and a

stunted child (Table 3).
3.2 | Influencing factors for stunting

Variables associated with increased odds of stunting in children

include older age of the child, larger number of household members,

lower household wealth index, shorter maternal height, and unmarried

or cohabitating maternal status (Table 4). Compared with mothers

taller than 160 cm, mothers who were shorter than 150 cm had a

6.6 greater odds of having a stunted child (AOR = 6.62; 95% CI = 2.50,

17.51), and mothers whose height was 150–159 cm tall had a 4.5

greater likelihood of having a stunted child (AOR = 4.55; 95% CI = 1.66,

12.50). Mothers who were never married or cohabitating were more

likely to have a stunted child compared with married mothers

(AOR = 1.72; 95% CI = 1.07, 2.77). Children from lower wealth

quintiles were more likely to be stunted compared with children from

the wealthiest quintile; the highest odds of stunting were observed

among children from the poorest wealth quintile (AOR = 3.13; 95%

CI = 1.54, 6.37).



TABLE 1 Socio‐demographic and anthropometric characteristics of
the sample population

Survey population characteristics Mean ± SDa

Child characteristics n = 729

Age (months) 29.4 ± 17.3

Sex (% male) 51.7

Diarrhoea 10.1

Left in inadequate care 8.9

Maternal characteristicsb n = 576

Age at birth (years) 27.1 ± 6.3

Education in years 10.8 ± 3.1

Mother never married or cohabitating 44.5

BMI (kg/m2) 29.1 ± 6.3

Height (cm) 1.52 ± 0.5

Height categories

<150 cm 27.9

150–159 cm 65.8

≥160 cm (reference) 6.3

Nutrition status

Underweight (BMI < 18.5) 2.0

Normal (BMI 18.5–24.9) 27.5

Overweight (BMI ≥ 25.0) 28.4

Obese (BMI ≥ 30.0) 42.1

Household characteristics n = 464

Wealth index quintilec

Poorest 21.7

Poorer 22.9

Middle 21.3

Richer 16.9

Richest 17.2

Area (% urban) 81.1

Number of household members 9.1 ± 4.7

Handwashing facility in the household 30.7

Open defecation 11.2

Abbreviation: BMI, body mass index.
aPercentages presented where appropriate.
bOnly mothers of sampled children were included in analysis with other

caregivers excluded.
cWealth index quintiles were developed using principal component analy-

sis summarizing housing variables (e.g., roof, walls, and floor) and asset var-

iables (e.g., television, radio, and car).

TABLE 2 Nutritional status by child age

Children 0‐59m Stunted children** Wasted Overweight*

Age category (%)a n (%)b n (%)c n

0–5 14.9 71 4.6 70 6.2 70

6–11 21.7 92 5.7 88 3.4 88

12–17 35.9 68 8.1 67 6.5 67

18–23 60.0 69 1.5 68 8.8 68

24–35 45.8 149 5.0 147 3.5 147

36–47 33.6 136 2.2 132 0.0 132

48–59 41.2 144 2.8 142 0.7 142

Total 37.1 729 4.0 714 3.3 714

aStunted defined as height‐for‐age Z‐score (HAZ) < −2 SD.
bWasted defined as weight‐for‐height Z‐score (WHZ) < −2 SD.
cOverweight defined as weight‐for‐height Z‐score (WHZ) > +2 SD.

*p < .01. **p < .001.

4 of 8 BLANKENSHIP ET AL.
bs_bs_banner
3.3 | Risk factors for MCDB

When comparing nonstunted child, nonoverweight mother pairs with

MCDB, the likelihood of MCDB was associated with older child age,

older maternal age at child's birth, higher maternal education, lower

maternal height, larger number of household members, and household
practice of open defecation (Table 4). Households practicing open def-

ecation were 3.4 times more likely to experience MCDB compared

with households using safe defecation practices (RR = 3.41; 95%

CI = 1.20, 9.68).

When comparing stunted child, nonoverweight mother pairs with

MCDB, the likelihood of MCDB was associated with older maternal

age at child's birth, higher maternal education, and lower parity. Not

having a handwashing place in the house was associated with

decreased odds of MCDB (OR = 0.45; 95% CI 0.21, 0.95).

When comparing nonstunted child, overweight mother pairs with

MCDB, the odds of MCDB were associated with older child age, male

sex, mother never married or cohabitating, lower maternal height,

poorer household wealth index quintile, and larger number of house-

hold members. Mothers with shorter height either <150 cm (RR = 6.73;

95% CI = 2.44, 18.56) or between 150 and 159 cm (RR = 3.73; 95%

CI = 1.40, 9.96) and mothers who were never married or cohabitating

with a partner (RR = 2.32; 95% CI 1.50, 3.54) were more likely to be

MCDB compared with households with an overweight mother and a

nonstunted child. Households from the lowest four wealth index quin-

tiles were more likely to be MCDB compared with the wealthiest

households with the highest risk among the poorest households

(RR = 4.37; 95% CI = 1.67, 11.49).
4 | DISCUSSION

The high double burden of malnutrition in RMI is found not only at the

population level but at the household level as well. Our analysis indi-

cates that one in four households in RMI is home to an overweight

mother with a stunted child. Stunting in children surpasses the WHO

threshold for very high prevalence (30%), peaking during the period

of complementary feeding from 6 to 23 months of age. Our analysis

indicates that nearly three out of four mothers were overweight or

obese, and nearly all mothers (93.7%) were shorter than 160 cm.



TABLE 3 Total prevalence of double burden of malnutrition in households

Children 0‐59m
Maternal nutrition status (%)

Child nutrition status (%)
Underweight
(BMI < 18.5)

Normal
(BMI 18.5–24.9)

Overweight
(BMI 25–29.9)

Obese
(BMI ≥ 30)

Total overweight/obese
(BMI ≥ 25)

Stunted (height‐for‐age < −2) 0.4 11.4 11.5 13.7 25.2

Underweight (weight‐for‐age < −2) 0.3 4.6 3.6 3.3 6.9

Wasted (weight‐for‐height < −2) 0.3 1.4 1.7 0.6 2.3

Overweight/obese (weight‐for‐height > +2) 0.0 0.9 0.9 1.4 2.3

Note. n = 729.

Abbreviation: BMI, body mass index.

BLANKENSHIP ET AL. 5 of 8
bs_bs_banner
The prevalence of child overweight (3.3%) and wasting (4.0%), how-

ever, was low, and few mothers (2%) were underweight.

Perhaps due to the very high prevalence of maternal overweight in

RMI, the main drivers of child stunting were similar to those for

MCDB. The risks of child stunting and of MCDB compared with

nonstunted children and nonstunted child overweight mother pairs

were largely associated with maternal characteristics and household

economic status. The higher likelihood of stunting and MCDB among

children of shorter mothers suggests adverse intergenerational nutri-

tional impacts on birth size and growth limiting the attainment of

genetic height potential (De Onis & Branca, 2016). These findings

are consistent with results from a meta‐analysis of 109 DHS country

surveys that showed an inverse association between maternal height

and the prevalence of child stunting (Ozaltin et al., 2010). The steep

increase in stunting between 6 and 18 months of age likely reflects

the cumulative effect of growth faltering in utero and early childhood

(WHO, 2014). The associations between low household wealth and

large household size with child stunting and MCDB may be indicative

of economic barriers to achieving adequate child nutrition and

improved household living environments. Poor household living envi-

ronments were predictors of child stunting but were associated with

MCDB. Practice of open defecation was associated with 3.4 times

increased risk of MCDB compared with nonstunted child

nonoverweight mother pairs with similar wealth index status. Not hav-

ing a place for handwashing in the house was protective of MCDB

compared with stunted child nonoverweight mother pairs. Further

exploration of how household living environments influence child

stunting and MCDB is needed. It is noteworthy that mothers who

were never married or were not cohabitating with a partner at the

time of the survey—nearly half of the mothers in our sample—had

increased odds of having a stunted child or being MCDB. This finding

indicates that single mothers may have additional limitations on eco-

nomic resources and parental care, which require further exploration.

As the prevalence of maternal overweight and obesity in the sur-

vey was very high, MCDB pairs were markedly different from house-

holds with a stunted child/nonoverweight mother pair or nonstunted

child/nonoverweight mother pairs. Compared with pairs with

nonoverweight mothers, increased risk of MCDB was associated with

older maternal age, attainment of higher education, and compared

with stunted child/nonoverweight mother pairs, lower parity. These
factors may reflect the risk of maternal overweight rather than child

stunting with older, higher education mothers more likely to be over-

weight regardless of having a stunted child. In comparison to

nonstunted/overweight mother pairs, however, MCDB pairs are sig-

nificantly poorer.

Child stunting, regardless of the nutrition status of the mother, is

influenced by shorter maternal height and indicators of poverty in

RMI. Risk of MCDB, where the child is stunted and the mother is over-

weight, increases with maternal age and higher education and remains

associated with poorer households. Although not measured in this

study, the high prevalence of MCDB in RMI is likely linked with the

nutrition transition in the country. Previous research has shown that

low consumption of nutrient‐rich foods and high consumption of

nutrient‐poor foods by women and children are strongly associated

with both an increased risk of stunting in children (Arimond &

Ruel, 2004; Ihab et al., 2014; Rah et al., 2010; Sawadogo et al.,

2006) and a higher risk of overweight and obesity in their mothers

(Aitsi‐Selmi, 2015).

Globally, the coexistence of maternal overweight and child

stunting (MCDB) is linked to early life undernutrition exacerbated by

the nutrition transition (Delisle, 2008; Popkin, Adair, & Ng, 2012; Gil-

lespie & Haddad, 2001). In a context of nutrition transition, children

stunted during the first 1,000 days are likely to undergo metabolic

and physiological changes in response to undernourishment that

increase their susceptibility to becoming overweight and developing

related NCDs later in childhood, adolescence, and adulthood (Hoff-

man, Roberts, et al., 2000; Hoffman, Sawaya, et al., 2000; Sawaya,

2003; Sawaya et al., 1998). As children who are stunted after 2 years

of age have missed the critical window for optimal growth, the high

burden of early stunting in RMI has broader implications for the health

and economic capacity of the entire population.

There are a few limitations to our analysis. We investigated the

effects of various household, maternal, and child factors on child

stunting and MCDB using a cross‐sectional study design, which pre-

vents the inference of causal relationships. Additionally, an insufficient

sample size precluded a representative analysis of the effects of low

birthweight and infant and young child feeding practices on the risk

of stunting as these indicators were collected in subsamples of the

total population. Further research should determine the effects of

these important indicators on child stunting in the RMI context.



TABLE 4 Associations of child, maternal, and household influencing variables of stunting in children 0–59 months of age and with mother–child
double burden pairsa

Population indicators

Stuntedb

Mother child double burden (MCDB) in comparison to:

Non‐stunted child
nonoverweight motherc

Stunted child
nonoverweight motherd

Nonstunted child
overweight mothere

AOR (95% CI) RR (95%CI)

Child characteristics

Age (months)

0–5 m (reference)

6–11 m 1.58 (0.47–5.28) 2.27 (0.64–7.98) 0.53 (0.11–2.64) 0.87 (0.28–2.70)

12–17 m 3.87 (1.14–11.93)** 3.76 (1.02–14.02)* 0.63 (0.12–3.18) 2.58 (0.80–8.33)

18–23 m 10.67 (3.83–29.69)*** 13.46 (3.76–48.15)*** 1.37 (0.30–6.28) 10.87 (3.53–33.50)***

24–35 m 6.25 (2.60–15.04)*** 34.19 (10.45–111.87)*** 3.61 (0.83–15.74) 5.1 (1.87–13.88)**

36–47 m 3.42 (1.41–8.34)** 8.19 (2.66–25.27)*** 2.13 (0.48–9.40) 3.13 (1.14–8.57) *

48–59 m 4.75 (1.76–12.81)*** 13.60 (4.28–43.26)*** 1.73 (0.41–7.35) 3.63 (1.33–9.91)*

Male child 1.58 (0.95–2.622) 1.41 (0.82–2.40) 1.06 (0.60–1.86) 1.59 (1.06–2.39)*

Child left in inadequate care 0.94 (0.46–1.93) 0.39 (0.15–1.02) 0.53 (0.20–1.41) 0.99 (0.47–2.09)

Diarrhoea 0.87 (0.47–1.63) 0.32 (0.14–0.75) 0.57 (0.23–1.41) 1.08 (0.52–2.22)

Maternal characteristics

Age at birth (years) 1.00 (0.97–1.04) 1.19 (1.12–1.26)*** 1.23 (1.15–1.32)*** 1.03 (0.99–1.07)

Higher education 0.56 (0.29–1.09) 3.23 (1.28–8.33)* 4.76 (1.32–16.67)* 0.61 (0.34–1.08)

Never married or cohabitating 1.72 (1.07–2.77)** 1.30 (0.74–2.28) 1.45 (0.81–2.61) 2.32 (1.50–3.54)***

Parity 1.13 (0.94–1.35) 1.07 (0.85–1.36) 0.71 (0.56–0.90)** 1.03 (0.99–1.07)

Maternal height (cm)

<150 cm 6.62 (2.50, 17.51)*** 4.44 (1.30–15.18)* 0.60 (0.07–4.92) 6.73 (2.44–18.56)***

150–159 cm 4.55 (1.66–12.50)** 3.36 (1.03–10.99)* 0.46 (0.06–3.67) 3.73 (1.40–9.96)**

≥160 cm (reference)

Family characteristics

Wealth index quintile

Poorest 3.13 (1.54–6.37)** 3.31 (0.83–12.26) 3.04 (0.75–12.30) 4.37 (1.67–11.49)**

Poorer 2.80 (1.07–7.30)** 0.92 (0.34–2.51) 1.02 (0.34–2.30) 3.96 (1.87–8.41)***

Middle 2.36 (1.34–4.14)** 2.56 (0.95–6.94) 2.16 (0.74–6.31) 3.04 (1.49–6.19)**

Richer 1.89 (1.13–3.16)* 0.68 (0.24–1.92) 1.02 (0.32–3.25) 2.27 (1.06–4.88)*

Richest (reference)

Urban area 0.73 (0.44–1.21) 2.87 (0.94–8.72) 2.87 (0.92–8.94) 1.60 (0.70–3.64)

Open defecation 1.31 (0.61–2.84) 3.41 (1.20–9.68)* 2.53 (0.88–7.25) 1.37 (0.67–2.81)

Number of household members 1.04 (1.00–1.08)** 1.19 (1.12–1.11)** 1.01 (0.97–1.06) 1.04 (1.01–1.08)**

Handwashing place not in house 1.02 (0.54–1.91) 1.13 (0.59–2.17) 0.45 (0.21–0.95)* 0.75 (0.46–1.23)

Note. n = 729.

Abbreviations: AOR, adjusted odds ratio; BMI, body mass index; MCDB, mother–child double burden; RR, risk ratios.
aMultivariate logistic regression performed with baseline comparison group as children who were not stunted. Multinomial logistic regression performed

with MCDB pairs and baseline comparison groups of (a) nonstunted child nonoverweight mother, (b) stunted child non‐overweight mother, and (c)

nonstunted child overweight mother. Results are presented as AOR with 95% CI. All estimations are adjusted for two‐stage cluster randomized survey

design and nonresponse.
bStunted defined as height‐for‐age Z‐score (HAZ) < −2 SD below median.
cNon‐stunted child and a nonoverweightmother pair defined as child having a height‐for‐ageZ‐score (HAZ)≥−2 SD abovemedian andamotherwith aBMI<25.
dStunted child and a nonoverweight mother pair defined as child having a height‐for‐age Z‐score (HAZ) < −2 SD below median and a mother with a BMI <25.
eNon‐stunted child and an overweight mother pair defined as child having a height‐for‐age Z‐score (HAZ)≥ −2 SD abovemedian and amother with a BMI >25.

*p < .05. **p < .01. ***p < .001.
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5 | CONCLUSION

The public health action in RMI has focused on the prevention and

treatment of overweight, obesity, and NCDs in adolescents and adults.

However, the high prevalence of child stunting and MCDB found in

our analysis represents a major public health challenge for the country.

Preventing childhood stunting is vital for ensuring children's physical

and cognitive development, preventing future overweight, NCDs,

and associated consequences in later life, and for achieving greater

social and economic gains for the country. Universal and targeted

measures are recommended to address the driving factors to child

stunting and maternal overweight, which include addressing poor

maternal nutrition during pregnancy and increasing access, affordabil-

ity, and demand to nutrient‐rich foods for young children and their

mothers, especially among the most vulnerable social groups. The

findings of high double burden of malnutrition in RMI 2017 have

brought about high‐level commitment by the nation's president to

mobilize resources for promoting services and support to mothers

and children during the 1,000 days from conception to age 2 years.

Continued high‐level advocacy with integrated and synergistic action

across programmes is needed to reduce the double burden of stunting

and overweight among children and women in RMI.
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