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A B S T R A C T   

Women’s empowerment is associated with improved child nutrition, and both underpin the achievement of 
multiple Sustainable Development Goals (SDGs). We examined pathways by which women’s empowerment 
influences child nutritional status. We pooled nationally representative data from Demographic and Health 
Surveys (2011–2016) collected from married women with children aged 6–24 months in Ethiopia, Kenya, 
Rwanda, Tanzania, and Uganda (n ¼ 13,780). We operationalized child nutritional status using anemia, height- 
for-age z-score (HAZ), and weight-for-age z-score (WHZ). We operationalized women’s empowerment using a 
validated measure comprised of three latent domains: social/human assets (“assets”), intrinsic agency (attitudes 
about intimate partner violence), and instrumental agency (influence in household decision making). We used 
structural equation models with latent constructs to estimate hypothesized pathways from women’s empower-
ment to child nutritional status with further mediation by maternal body mass index (BMI) and stratification by 
wealth. Women’s empowerment domains were directly and positively associated with maternal BMI 
(estimate�SE: assets, 0.17 � 0.03; intrinsic agency, 0.23 � 0.03; instrumental agency, 0.03 � 0.01). Maternal 
BMI was directly and positively associated with child HAZ (0.08 � 0.04) and child WHZ (0.35 � 0.03). Assets 
were indirectly associated with child HAZ and WHZ through intrinsic agency and maternal BMI. In the lowest 
wealth category, the direct effects from women’s empowerment to child nutritional status were significant 
(assets and instrumental agency were associated with anemia; intrinsic agency associated with HAZ). In the 
highest wealth category, direct effects from women’s empowerment on child nutritional status were significant 
(intrinsic and instrumental agency associated with WHZ). Improving women’s empowerment, especially intrinsic 
agency, in East Africa could improve child nutrition directly and via improved maternal nutrition. These findings 
suggest that efforts to realize SDG 5 may have spillover effects on other SDGs. However, strategies to improve 
nutrition through empowerment approaches may need to also address household resource constraints.   

1. Introduction 

In 2015, global leaders pledged to reduce chronic malnutrition in 
children younger than 5 years by 40 percent before the year 2025 (In-
ternational Food Policy Research Institute, 2016). Despite global efforts, 
only three regions achieved at least a 50% decline in stunting from 1990 
to 2015, (UNICEF, 2015). Although nutrition-specific interventions to 
improve maternal and child nutrition are efficacious (Bhutta et al., 

2013; Ramakrishnan, Imhoff-Kunsch, & Martorell, 2014), these effects 
often are small in magnitude. Accelerating progress to achieve this new 
target requires not only expansion of evidence-based nutrition-specific 
strategies1 but greater prioritization and scale up of approaches that 
tackle the underlying determinants of child nutrition (Bhutta et al., 
2013; Black et al., 2008, 2013; Ruel & Alderman, 2013). 

Women’s empowerment is one such underlying determinant of child 
nutrition, with substantial evidence that it positively influences child 
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1 Nutrition-specific interventions aim to directly improve nutrient intakes and diet practices; examples include diet-related behavior change, supplementation, and 
fortification. Research documents that, on their own, they are insufficient to achieve target reductions in stunting even when delivered at scale and with high (>80%) 
coverage (Black, Victora, Walker, Bhutta, Christian, De Onis, & al., 2013; Ruel & Alderman, 2013). 
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nutrition and growth (Carlson, Kordas, & Murray-Kolb, 2015; van den 
Bold, Quisumbing, & Gillespie, 2013). Scholars define women’s 
empowerment as the ability of a woman to claim enabling resources, 
exercise voice and agency, and act on desires to transform her own life in 
contexts where this ability has been denied (Kabeer, 1999). In many 
societies, women are responsible for the procurement, preparation, and 
allocation of food and ultimately preserving food culture (Hodgson, 
1999; Holtzman, 2002). As Holtzman describes, among the Samburu 
pastoralists of northern Kenya, “women are foremost constituted as food 
givers, responsible for providing sustenance to children and elders” 
(Holtzman p.1045). Thus, it is unsurprising that women’s empowerment 
is associated with improved household and own dietary diversity 
(Amugsi, Lartey, Kimani, & Mberu, 2016;Galie et al., 2019 ; Malapit, 
Kadiyala, Quisumbing, Cunningham, & Tyagi, 2015; Yimer & Tadesse, 
2015) and improved optimal infant and young-child feeding practices 
(Bose, 2011; Ickes, Heymsfield, Wright, & Baguma, 2017; Na, Jennings, 
Telegawker, & Ahmed, 2015; Shroff et al., 2011; Smith et al., 2002). 
Relative to disempowered women, more empowered women may have a 
greater influence on budgets allocated to household food procurement 
and how food is allocated in the household and greater agency in how 
they choose to feed their infants, contributing to improved diets and 
nutritional status. Integrating women’s empowerment into social and 
behavioral strategies for improving nutrition may shift societal and 
household norms away from women’s role as “last and least” in food 
prioritization (Carlson et al., 2015; Gittelsohn, Thapa, & Landman, 
1997; Ruel & Alderman, 2013; Smith et al., 2002). Empowerment of 
women resulting in more equitable distributions of power within the 
household may contribute to prioritization of women’s own nutrition 
and health, which may manifest in improved body mass index (BMI) and 
micronutrient status (Ramakrishnan, Grant, Goldenberg, Zongrone, & 
Martorell, 2012; Young, Nguyen, Addo, et al., 2015; Hambidge et al., 
2019). This shift could enhance children’s nutrition through direct 
biological transfer of nutrients in utero and in early infancy (Ackerson & 
Subramanian, 2008; Mason et al., 2014; Ramakrishnan et al., 2014; 
Shrimpton & Rokx, 2012; Wu, Imhoff-Kunsch, & Girard, 2012) and 
improved childcare capabilities throughout childhood (Engle, Menon, & 
Haddad, 1999; Matare, Mbuya, Pelto, Dickin, & Stoltzfus, 2015; Nuss-
baum, 2001). 

Moreover, women’s empowerment, despite differences in oper-
ationalization, has been associated with practices that indirectly affect 
child nutrition. Examples include practices that influence fertility, birth 
spacing, mental health, and health seeking e.g. (Abada & Tenkorang, 
2012; Balk, 1994; Bloom, Wypij, & Das Gupta, 2001; Carlson et al., 
2015; DeRose & Ezeh, 2005; Hadley, Patil, & Nahayo, 2010; Hou & Ma, 
2013; James-Hawkins, Peters, VanderEnde, Bardin, & Yount, 2018a; 
Morgan & Niraula, 1995; Patel et al., 2006; Qadir, Khan, Medhin, & 
Prince, 2011; Rahman, 2012; Upadhyay & Hindin, 2005; Woldemicael 
& Tenkorang, 2010; Yount, Dijkerman, Zureick-Brown, & VanderEnde, 
2014). 

Despite these significant associations observed between women’s 
empowerment and child nutrition, the pathways of influence and do-
mains of women’s empowerment most relevant for child nutrition 
remain due in large part to the heterogeneity in describing, defining, and 
operationalizing women’s empowerment (Kishor & Subaiya, 2008; 
Pratley, 2016). Studies assessing associations between WE and child 
nutrition have operationalized this construct using myriad direct and 
indirect measures of women’s empowerment. Moreover, scholars 
generally agree that women’s empowerment is a process that operates in 
context-specific ways (Yount, Peterman, & Cheong, 2018). Heteroge-
neity in patriarchal family systems and the societal conditions that 
subordinate women (Kandiyoti, 1988) contributes to context specificity. 
For example, compared with South Asia and the Middle East, which 
historically are more classically patriarchal, women in East Africa 
participate to a greater extent in the household economy through in-
come generation and often control low-revenue commodities such as 
vegetables, milk, or eggs (Dolan, 2001; Kandiyoti, 1988; Larsen & 

Hollos, 2003; Njuki, Kaaria, Chamunorwa, & Chiuri, 2011). Therefore, 
women in East Africa may hold greater autonomy in, for example, 
economic decision making than their South Asian and Middle Eastern 
counterparts. However, despite these opportunities for economic au-
tonomy, persistent gender differentials in the value of what is controlled 
reflect gendered differences in intrahousehold power and influence 
household cooperation strategies, especially in rural agricultural 
households (Njuki et al., 2011). As a result, the process for women to 
become empowered and the domains most relevant for child nutrition 
may differ across contexts. Understanding the contextually relevant 
domains through which empowerment influences child nutrition is 
important for designing and implementing contextually appropriate 
policies and programs. Identifying those elements of empowerment that 
are relevant for child nutrition yet are stable or invariant across contexts 
may provide useful insights for monitoring empowerment and progress 
towards multiple Sustainable Development Goals SDGs related to both 
nutrition and gender. 

Wealth is consistently associated with the quality of child diets and 
child nutritional status (Alderman, Haddad, Headey, & Smith, 2014; 
Alderman & Headey, 2018; Krishna et al., 2015). In keeping with Kab-
eer’s framework, household wealth may be considered a resource for 
empowerment if it facilitates increased transfer of resources to women, 
as has been hypothesized in Kenya (Voronca, Walker, & Egede, 2018). 
However, as Hanmer and Klugman note (2016, pg 241), there exist 
“context-specific dimensions to and constraints, on choice—ncluding 
poverty and access to services—that shape the options that are open to 
people.” Therefore, there may be a threshold requirement for commu-
nity, household, or individual wealth before women are able to act on 
their agency to achieve goals (Field, Jayachandran, & Pande, 2010; 
Habibov, Barrett, & Chernyak, 2017; Kabeer, 1999). In contrast, Kan-
diyoti argues that household poverty can weaken patriarchy because it 
compels women to go out of the home to work (Kandiyoti, 1988). Thus, 
in addition to examining the pathways by which women’s empower-
ment is associated with child nutritional status, we explored the extent 
to which household wealth may confound or modify these pathways. 
Although we acknowledge the limitations in evaluating household 
wealth across five separate contexts, this measure is one of the few 
available to evaluate socioeconomic status within these samples. 
Furthermore, the Human Development Index (HDI) ranking for these 
five countries during our time period of study is between 0.463 and 
0.590, which signifies a similar level of average achievement in key 
dimensions of human development across the countries.2 

Based on this discussion, we propose three hypotheses for the cross- 
national evaluation of pathways of women’s empowerment to child 
nutritional status in five countries in East Africa. First, in a pooled 
sample, we expect that women’s empowerment, comprised of three 
latent factors (assets, intrinsic agency, and instrumental agency) will be 
associated with child nutritional status. Second, we expect that this 
relationship is mediated by women’s nutritional status, measured using 
BMI. We acknowledge that the window for maternal nutrition to influ-
ence child nutrition may be narrow; however, this window may be wider 
than previously thought and may include preconception, with the more 
recent emphasis on preconception nutrition (Ramakrishan, Grant; 
Goldenberg et al., 2012; Young, Nguyen, Addo, et al., 2015; Hambidge 
et al., 2019). Furthermore, the implications are broader, given the 
importance of direct nutritional transfer and the impact of childcare 
capabilities. Finally, we evaluate the relationship of household wealth in 
confounding or modifying these proposed pathways. Evidence in sup-
port of these hypotheses would provide a theoretically informed, 
empirical example for using a subset of standard, cross-national survey 

2 Human Development Index is a summary measure of average achievement 
in key dimensions of human development: a long and healthy life, being 
knowledgeable, and having a decent standard of living. Website: http://hdr.org 
/en/content/human-development-index.hdi. 
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items in multicountry assessments of the consequences of women’s 
empowerment, in alignment with SDG 5. 

2. Materials and methods 

2.1. Framework and rationale 

We adapted the framework proposed by Kabeer (1999) to depict 
enabling human and social assets as well as selected dimensions of 
women’s agency as determinants of their achievements, in this case 
child nutritional status (Fig. 1). Using this adapted framework, we 
developed and psychometrically validated a three-dimensional model 
for women’s empowerment in East Africa (Miedema, Haard€orfer, Gir-
ard, & Yount, 2018) that was measurement invariant across five coun-
tries in East Africa: Kenya, Tanzania, Uganda, Rwanda, and Ethiopia. 
Although geographically contiguous and often assumed to be culturally 
homogenous, these five countries differ substantially in their historical 
trajectories, political systems, and sociocultural contexts, all of which 
influence gender norms and empowerment processes (Miedema et al., 
2018). The lack of research on women’s empowerment in East Africa 
relative to other regions and the heterogeneity in gender dynamics 
across this region provide strong rationale for testing an invariant model 
of women’s empowerment across this region (Miedema et al., 2018) and 
assessing associations with child nutrition. The women’s empowerment 
model developed through this process consisted of women’s human and 
social assets, intrinsic agency to reject violence against women, and 
instrumental agency in household decisions. To fill this gap, we used a 
women’s empowerment measure previously developed and validated by 
our team to quantify the influence of different empowerment domains 
on child anemia and anthropometry in five East African countries and 
the role of women’s nutritional status as a mediator or confounder of this 
relationship. Height-for-age z-score (HAZ) is a measure of chronic un-
dernutrition and captures linear growth in utero and early childhood (De 
Onis et al., 2007; WHO Multicentre Growth Reference Study Group, 
2006). HAZ is among the preferred indicators of childhood nutrition and 
is a strong predictor of human capital (Victora et al., 2008). 
Weight-for-age z-score (WHZ) is an indicator of acute malnutrition. 
Anemia, measured using blood hemoglobin, is used as a proxy for iron 
deficiency in large-scale surveys. We hypothesized that each of these 
three domains of women’s empowerment would be positively associated 
with child nutritional status and hemoglobin (defined as achievements). 

2.2. Data resources and study population 

We conducted a secondary analysis of data from the most recent 
Demographic and Health Surveys (DHSs) (2011–2016) for married 
women with children aged 6–24 months in Ethiopia, Kenya, Rwanda, 
Tanzania, and Uganda (n ¼ 13,780). DHSs are nationally representative, 
cross-sectional surveys conducted in low- and middle-income countries 
since 1985 (ICF International, 2012b) and typically are based on a 
stratified, multistage probability sample design (Rutstein & Rojas, 
2006). DHSs routinely include data on health and nutritional status 
based on anthropometric measurements and blood hemoglobin levels 
for women and children. Women were included in the present analysis if 
they were aged 15–49 years, nonpregnant, married or living with a 
partner at the time of the survey, and had a child aged 6–24 months with 
anthropometry measurements. (The sample size for each country was as 
follows: Ethiopia, n ¼ 2664; Kenya, n ¼ 4918; Rwanda, n ¼ 1925; 
Tanzania, n ¼ 2490; and Uganda, n ¼ 1783). Overall, response rates for 
women eligible to take part in the DHS ranged from 93.8% to 99.1% 
across the DHSs in this study. 

2.3. Variables 

Three indicators of child’s nutritional status were used in these an-
alyses: HAZ, WHZ, and anemia status. We estimated children’s 

nutritional status (HAZ and WHZ) using the World Health Organization 
(WHO) Child Growth Standard. Following altitude adjustment of he-
moglobin, anemia status was categorized as either anemic or not anemic 
based on DHS cutoffs (<11.0 g/dL) (ICF International, 2012a; Pullum, 
Collison, Namaste, & Garrett, 2017). The 2014 Kenya DHS did not 
collect data on hemoglobin. 

We operationalized women’s empowerment using three latent 
domains—enabling resources, intrinsic agency and instrumental agen-
cy—identified through exploratory and confirmatory factor analysis in 
random split-half samples (Miedema et al., 2018). The invariance of 
these domains across countries was then examined through multigroup 
confirmatory factor analysis. The final three latent domains included 
three items focused on human and social assets that related to women’s 
enabling resources (“assets”) and reflected levels of women’s repro-
ductive and marital power over their lifetime. These included ages at 
first sex, first cohabitation, and first birth.3 The latent domain of 
intrinsic agency captured whether women’s expression of gender atti-
tudes rejected or reflected normative beliefs of gendered violence 
(Yount, Krause & VanderEnde, 2016); it included five items related to 
women’s attitudes about justification of wife beating under various 
conditions. The latent domain of instrumental agency measured 
women’s ability to exercise decision making in the household. This 
domain included four items related to influence in decisions about large 
purchases, visiting family and friends, respondent’s earnings, and re-
spondent’s health. The response options were respondent, respondent’s 
partner/husband, both the respondent and her partner/husband, or 
someone else. Responses were coded 1 for women who reported sole or 
joint decision making with husband and 0 otherwise. More specifics 
about each WE domain and individual indicators are found in the Ap-
pendix (Supplemental Table 1). 

We previously identified positive and direct associations between 
domains of women’s empowerment and women’s nutritional status 
(Jones et al., 2019). Thus, we treated maternal nutritional status as a 
mediator measured as BMI (defined as weight in kg/[height in m]2). 

We used the DHS household wealth index as a measure of socio-
economic status. The DHS household wealth index is a composite 
measure of a household’s cumulative living standard. The wealth index 
is calculated using data on a household’s ownership of selected assets, 
such as televisions and bicycles; materials used for housing construction; 
and types of water access and sanitation facilities (Macro International 
Inc, 2006). The index is generated through principle components anal-
ysis, and the derived score from the first component ranks households on 
a continuous scale of relative wealth. The DHS then separates all 
interviewed households into five wealth quintiles to allow for the ability 
to compare the influence of wealth. For ease of interpretation, we 
recalculated these quintiles into three categories—low, middle, and high 
household wealth—to evaluate differences in hypothesized paths across 
household wealth groups and ran analyses stratified on these categories. 
We acknowledge that based on Kabeer’s framing, wealth can also be a 
resource for empowerment; however, because of the cross-sectional 
nature of the data, we are restricted to evaluating wealth as a modi-
fier. The overarching aim of this study was to evaluate a previously 
created measurement-invariant three-factor construct of women’s 
empowerment and its associations with health outcomes (Miedema 
et al., 2018). Given this focus, we evaluated household wealth in the 
pooled sample. To strengthen our results, we further evaluated indi-
vidual country paths by controlling first for household wealth and then 
stratifying by household wealth (Appendix). 

3 Education, commonly considered an enabling resource in Kabeer’s frame-
work and participation in economic activities were each tested in EFA but 
dropped in subsequent analyses due to inconsistent and low factor loadings 
across countries. 
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2.4. Statistical analysis 

We calculated means and standard deviation for all women’s 
empowerment and health items for the overall sample (Tables 1 and 2) 
as well as by individual country (Supplemental Table 2). The relative 
frequencies of all variables were estimated to assess completeness and 
distributions. Spearman’s rho correlations (Kline, 1998) were estimated 
to measure bivariate associations between items. For continuous vari-
ables, correlations were also assessed. STATA 14.1 software (College 
Station, Texas) was used to run descriptive analyses. Data were trans-
ferred to Mplus 8 statistical software (Los Angeles, California) for all 
model building, path analyses, and estimation. 

We used structural equation models (SEM) with latent constructs to 
estimate the strength of hypothesized pathways from enabling resources 
to child nutritional status, directly and through women’s intrinsic and 
instrumental agency. We present models with standardized path co-
efficients using weighted least squares with mean and variance-adjusted 
estimation for categorical data, and standardized path coefficients that 

are less than |0.05| were considered trivial (Hatcher, 1994; Muth�en & 
Muth�en, 2001). Indirect effects were considered significant based on 
bootstrapping methods (Bollen & Stine, 1990). Each test was resampled 
1000 times, and an accelerated 95% confidence interval (95% CI) was 
determined. When the 95% CI did not include zero, the indirect asso-
ciation was significant. The hypothesized model was first evaluated for 
all five countries individually (women’s empowerment to child nutri-
tional status) and adjusted for household wealth. Country-level samples 
were then merged and used for the full five-country path analysis. The 
model accounted for country-level sample clusters, using the DHS 
cluster variable by country. Next, we evaluated the five-country model 
mediated by maternal BMI for outcomes HAZ and WHZ. Finally, we 
evaluated a multigroup model stratified by household wealth (low, 
middle, and high) for the full five-country sample mediated by maternal 
BMI. We further evaluated these stratified household wealth models by 
each individual country and saw no large differences in trends (Sup-
plemental Fig. 3) Of note, the path analysis for Rwanda was unique with 
respect to associations between empowerment domain and indicators of 

Fig. 1. Conceptual tested path models from Women’s empowerment to Children’s nutritional status.  

Table 1 
Selected characteristics of East African women and children sampled by demographic health surveys (2011–2016) (n ¼ 13,780).  

Variable Ethiopia 2011 Kenya 2014 Rwanda 2014–2015 Tanzania 2015–2016 Uganda 2011 
(n ¼ 2664) (n ¼ 4918) (n ¼ 1925) (n ¼ 2490) (n ¼ 1783) 
Mean /% SD Mean /% SD Mean /% SD Mean /% SD Mean /% SD 

Mother 
Age 28.1 6.37 28.0 6.24 30.1 5.93 28.5 6.90 28.0 6.49 
Education           

No education 71%  24%  13%  24%  16%  
Primary 25%  51%  74%  58%  62%  
Secondary 3%  19%  11%  17%  17%  
Higher 2%  7%  3%  1%  5%  

Parity 2.3 1.16 2.4 1.25 2.2 0.78 2.6 0.82 3.1 0.51 
Urban 18%  32%  22%  22%  20%  
Body mass index 

Underweight 26%  13%  4%  8%  14%  
Normal weight 68%  61%  70%  70%  71%  
Overweight 5%  18%  21%  15%  11%  
Obese 1%  7%  5%  7%  4%  

Household wealth 
Low 48%  56%  45%  43%  47%  
Middle 16%  17%  18%  19%  18%  
High 36%  27%  36%  38%  36%  

Child 
Male 50%  51%  50%  49%  50%  

Note. 
a Abbreviation: SD, standard deviation. 

R. Jones et al.                                                                                                                                                                                                                                   
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child nutritional status (Supplemental Fig. 4). A sensitivity analysis was 
run for the full country model, with wealth stratification excluding the 
Rwandan sample (n ¼ 11,855). There were some differences between 
country models, specifically with regard to associations between 
empowerment domains; however, because of the theoretical reasoning 
and the focus on empowerment’s association with nutritional status, we 
present full five-country results. Because of low correlations between 
child nutritional outcomes and maternal age in all five countries, we did 
not control for age. 

Our interpretations of the adequacy of model fit are based on theo-
retical interpretation and three measures of goodness-of-fit: the 
Comparative Fit Index (CFI), Tucker Lewis Index (TLI), and root mean 
square error of approximation (RMSEA) (Kline, 1998). Acceptable 
threshold levels for fit indices were CFI greater than 0.95, TLI greater 
than 0.95, and RMSEA less than 0.6 (Hooper, Coughlan, & Mullen, 
2008). Chi-square fit indices consider acceptable threshold level as low 
χ2 relative to degrees of freedom and a nonsignificant P value (Hooper 
et al., 2008). However, because of the sample sizes required for such 
models, these fit indices are rarely informative and we do not report 
them (Bandalos & Finney, 2010). All SEM analyses were conducted 
using Mplus software, and direct associations, indirect associations, and 
standard errors were generated for each pathway. 

3. Results 

3.1. Sample characteristics 

Table 1 shows selected demographic characteristics for women with 
children aged 6–24 months by country. Not all variables in Table 1 are 
used for further analyses but rather for a picture of the sample within 
each country. Mean age of the women ranged between 28 years (Kenya, 
Uganda) and 30 years (Rwanda). Mean education (in years) of the 
women ranged from 4.7 to 6.4 years, with the exception of Ethiopia, in 
which the mean education was 1.4 years. On average, women had had 
between 2 and 3 children. The percentage of women living in an urban 
area ranged from 18% in Ethiopia to 32% in Kenya. 

Table 2 shows selected characteristics for women in the full sample 
by household wealth categories (n ¼ 13,780). The measures of enabling 
resources, mean ages at first sex, first cohabitation, and first birth, 
increased with increasing household wealth. With regard to the mea-
sures of intrinsic agency, the percentage of respondents who did not 
justify wife-beating under certain conditions varied by condition and 
household wealth category; 43% of respondents in the low wealth 
category did not justify wife beating if a woman neglected her children 
compared with 49% and 61% in the middle and high wealth categories, 
respectively. If a woman burned food, 66%–80% of all respondents did 
not believe this was grounds for abuse. In relation to instrumental 
agency, 84% or more of respondents were responsible for decisions 
about their own incomes. For the other three items, the proportion of 
women reporting sole or joint decision making increased with increasing 
household wealth category (P < .05). 

The mean BMI of women was in the normal range across all wealth 
categories, ranging from 21.0 � 3.1 kg/m2 in the low category to 
23.5 � 1.7 kg/m2 in the high category. Across wealth categories, mean 
HAZ and WHZ scores ranged from � 1.0 to � 1.4 and from � 0.1 to � 0.4, 
respectively. The prevalence of anemia ranged from 39% to 45%. 

3.2. Reduced-form latent structural equation model 

For our reduced-form five country model (Fig. 2), the standardized 
direct association of intrinsic agency with child HAZ was 0.05 (95% CI, 
0.01, 0.09). Each unit increase in intrinsic agency was associated with an 
increase of 0.08 in HAZ (Table 3). Intrinsic agency and assets also were 
directly associated with WHZ (0.11 [0.03, 0.18] and 0.09 [0.01,0.17], 
respectively). Each unit increase in intrinsic agency was associated with 
an increase of 0.09 in WHZ. Instrumental agency was directly associated 
with WHZ (0.05 [0.02, 0.08]) and Anemia (0.08 [0.05, 0.11]). The in-
direct associations between assets and HAZ (0.01 [0.003, 0.02]) and 
WHZ (0.03 [0.007, 0.05]) through intrinsic agency were significant. 

When evaluating the associations between empowerment domains 
across countries, the standardized associations between assets and 
intrinsic agency (0.24 [0.19, 0.28]) and instrumental agency (0.16 
[0.07, 0.25]) were significant (Fig. 2). Country-specific path analyses 
differed somewhat in the strengths of associations and some pathways 
(See Supplemental Fig. 1). For example, in Rwanda, assets were not 
associated with either intrinsic or instrumental agency, while in Kenya, 
assets were associated with both intrinsic agency (0.22 [0.17, 0.25]) and 
instrumental agency (0.13 [0.09, 0.16]). 

3.4. Mediation model with maternal BMI 

When accounting for mediation by maternal BMI, assets were no 
longer directly associated with any child nutritional outcomes (Fig. 3). 
Instrumental agency was the only direct association which stayed sig-
nificant after incorporation of maternal BMI (0.08 [0.05, 0.10]). All 
three domains of women’s empowerment were significantly associated 
with maternal BMI, with attitudes being the strongest estimate (assets: 
0.17 [0.14, 0.20]; intrinsic agency: 0.23 [0.20, 0.26]; instrumental 
agency: 0.03 [0.01, 0.05]). 

Table 2 
Women’s Empowerment, BMI, and, Child Nutritional Status of East African 
Women and Children Sampled by Demographic Health Surveys (2011–2016) 
(n ¼ 13,780).  

Variable Low Middle High 

(n ¼ 9210) (n ¼ 3068) (n ¼ 5800) 

Mean 
/% 

SD Mean 
/% 

SD Mean 
/% 

SD 

Domain: Human and Social Assets (Assets) 
Age at first sex 16.5 3.15 17.0 3.25 18.1 3.65 
Age at first 

cohabitation 
17.6 3.42 18.2 3.54 19.4 4.02 

Age at first birth 18.8 3.44 19.2 3.21 20.5 3.87 
Domain: Intrinsic Agency 
Goes out without 

spouse 
50%  57%  68%  

If neglects child 43%  49%  61%  
If argues with 

husband 
51%  56%  69%  

If refuses sex 57%  63%  74%  
If burns food 66%  70%  80%  
Domain: Instrumental Agency 
For respondent’s 

earnings 
83%  88%  92%  

For respondent’s 
health 

68%  73%  75%  

For large purchases 52%  59%  61%  
For family/friend’s 

visits 
63%  68%  73%  

Mediator: 
Women’s BMI 21.0 3.01 21.7 1.95 23.5 1.74 
Outcomes: Child Nutritional Status 
Height-for-age z-Score � 1.4 1.78 � 1.3 1.34 � 1.0 1.64 
Weight-for-age z- 

Score 
� 0.4 1.15 � 0.3 1.21 � 0.1 1.18 

Anemia status 39%  43%  45%  

Note. 
a Abbreviation: SD, standard deviation. 
b Anemia status excluding Kenya (n ¼ 4918). 
c In intrinsic agency, the proportion represents the women who disagree with 
wife-beating for various reasons listed. 
d In instrumental agency, the proportion represents the women who reported 
sole or joint decision making. 
e A full outline of the survey questions used to create the women’s empowerment 
domains are in the Appendix, Table 1. 
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Women’s BMI was positively and directly associated with WHZ (0.35 
[0.26, 0.43]) and child HAZ (0.08 [0.05, 0.10]). The indirect path from 
assets to intrinsic agency to maternal BMI was significant (0.06 [0.03, 
0.080]). The extension of the indirect path from intrinsic agency 
through women’s BMI to WHZ was significant (0.08 [0.04, 0.11]). 

3.4. Reduced form latent structural equation model by household wealth 

Paths from assets to intrinsic and to instrumental agency were higher 
in magnitude with greater household wealth, particularly from middle 
to high wealth category (Fig. 4). In examining associations between 
domains of women’s empowerment and CNS, we noted that domains of 
women’s empowerment operated differently depending on wealth 
categories. 

Assets were directly associated with anemia in the lowest wealth 
category (0.05 [0.008, 0.09]) and with WHZ in the middle wealth 
category (0.05 [0.06, 0.15]). Intrinsic agency had a direct positive as-
sociation with child HAZ in the low wealth group (0.03 [0.01, 0.05]), 
with anemia in the middle wealth group (0.03 [0.01, 0.05]), and with 
WHZ in the high wealth group (0.05 [0.03, 0.18]). Instrumental agency 
was associated only with anemia status in the lowest household wealth 
group (0.10 [0.08, 0.13]). 

In the low wealth group, intrinsic agency were associated with 
maternal BMI (0.11 [0.08, 0.14]). BMI was subsequently associated with 
HAZ (0.04 (0.02, 0.06]) and WHZ (0.30 [0.27, 0.33]). In the middle 
wealth group, intrinsic agency (0.13 [0.10, 0.15]) and instrumental 
agency (0.04 [0.02, 0.06]) were directly associated with maternal BMI. 
In the high wealth group, assets (0.40 [0.37, 0.42] and intrinsic agency 
(0.24 [0.21, 0.26]) were both directly associated with maternal BMI. 

Indirect effects differed by household wealth, with the majority of 
effects coming through intrinsic agency. The path from attitudes 
through BMI to WHZ was significant in the low wealth group (0.03 
[0.01, 0.06]). This same path stayed consistent in the middle (0.007 
[0.004, 0.01]) and high wealth groups (0.07 [0.04, 0.09]). An indirect 
path from intrinsic agency through BMI to HAZ was significant in the 
middle wealth group (0.003 [0.002, 0.005]). Goodness-of-fit statistics 
across models exceeded the threshold. 

4. Discussion 

Using a three-domain construct of women’s empowerment grounded 
in Kabeer’s assets, agency, and achievements framework, we observed 
that empowerment domains were associated differently with child 
nutrition in East Africa. Two general patterns emerged from the find-
ings. First, the latent domain for human and social assets, represented as 
age at pivotal life events, and that for intrinsic agency, represented as 
attitudes to intimate partner violence, appeared more relevant for 
anthropometric status, while women’s instrumental agency, measured 
as participation in household decision making was more relevant for 

anemia. Associations between empowerment domains and nutritional 
outcomes differed by wealth categories. For anthropometric status, but 
not anemia, the pathways from the women’s empowerment domains 
were mediated through their effects on maternal BMI. 

Prior research documented similar associations between maternal 
age at pivotal life events (the domain of assets), attitudes about intimate 
partner violence (IPV) (the domain of intrinsic agency), and indicators 
of child stunting (HAZ) and wasting (WHZ) (Carlson et al., 2015). Our 
use of a path analysis enabled deeper understanding of how these do-
mains function. We observed that when maternal BMI was included as a 
mediator of the relationship, direct effects diminished and were replaced 
by pathways that operated through maternal BMI. This finding has 
several potential explanations and implications. First, women’s 
empowerment serves as a foundational path to improve child nutrition. 
These improvements may derive from women’s increased agency to 
ensure adequate food and care not only for their child but also for 
themselves (Richards et al., 2013). Research documents women’s ten-
dency to eat last and least—a phenomenon resulting from the in-
tersections of societal norms and women’s limited agency to advocate 
for their own needs (Gittelsohn et al., 1997). Biologic mechanisms 
whereby the adequate nutrition of women before, during, and after 
pregnancy optimizes biologic transfer of nutrition to the child in utero 
and early infancy contribute to improved nutritional status of the child 
by establishing the foundations for adequate child growth trajectories 
(Shrimpton et al., 2001; Victora, De Onis, Hallal, Blossner, & Shrimpton, 
2010; Young et al., 2017). Additional follow-on achievements of 
empowerment for women’s nutrition could indirectly improve child 
nutrition through pathways related to enhanced caring capabilities, 
women’s self-care (Pratley, 2016), and mental health (James-Hawkins 
et al., 2018b; Qutteina et al., 2017; K. M. Yount, S. Dijkerman, S. 
Zureick-Brown, & K. E. VanderEnde, 2014). 

Our work noted the importance of intrinsic agency for child nutri-
tion. This domain comprised items related to attitudes about IPV and 
may reflect women’s views about the right to bodily integrity (Miedema 
et al., 2018; Yount, VanderEnde, Dodell, & Cheong, 2016; Yount et al. 
under review). Hanmer and Klugman highlight attitudes about IPV as a 
critical domain of women’s sense of empowerment, claiming that beliefs 
in regressive gender norms, such as IPV, minimize women’s individual 
agency and ability to act in their own best interests. In Bangladesh, 
toddlers of women who reported that IPV was justified had significantly 
higher odds of stunting than women who rejected these attitudes. 
Beyond intrinsic agency, exposure to IPV negatively impacts child 
growth. In their review of the impacts of IPV on child nutrition, Yount, 
DiGirolamo, and Ramakrishnan (2011) hypothesized that IPV directly 
affects young children via a dysregulated stress response and indirectly 
via impacts on women’s physical, mental, and emotional well-being. 

Researchers in Kenya observed significant increases in household 
wealth and women’s empowerment over time, including engagement in 
decision making and disapproval of IPV, and that wealth and these 

Fig. 2. Diagram of direct and indirect standard-
ized path coefficients from Women’s empower-
ment to Children’s nutritional status 
(N ¼ 13,780). 
Note. 
a Model fit statistics: df ¼ 78; CFI ¼ 0.995; TLI: 
0.993; RMSEA: 0.004 (0.001,0.006). 
b Significant paths based upon 95% confidence 
intervals. 
c All nonsignificant paths were dropped for 
simplicity. 
d Anemia model excludes Kenya (n ¼ 4918). 
e Abbreviations: HAZ, height-for-age z-score; 
WHZ, weight-for-age z-score. df, degrees of 
freedom; CFI, comparative fit index; TLI, tucker 
lewis index; RMSEA, root-mean square error of 
approximation.   
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domains were positively associated with each other (Voronca et al., 
2018). Our study documents effect modification of the 
empowerment-nutrition relationship by household wealth. Although a 
clear pattern failed to emerge, it is plausible that a certain level of re-
sources is needed for women to act on their agency. For example, women 
may be empowered to participate in the decisions of or solely decide on 
how income in the household is to be used, when and how to seek care 
for themselves or children, or which foods to purchase for the 

household. If the household or community does not have financial or 
infrastructure resources, then the ability to act on these decisions is 
limited. 

We recognize that the relationship between wealth and empower-
ment is not straightforward. Research in Bangladesh, for example, notes 
that women’s engagement in decision making is lowest in the highest 
wealth groups potentially as a result of the male breadwinner having a 
more dominant role or the sole role in generating income (Mahmud, 
Shah, & Becker, 2012). Strategies that aim to empower women but are 
not contextualized to a community’s or household’s socioeconomic 
conditions and gender norms may inadvertently introduce inequity such 
that certain groups benefit while others are harmed. Thus, the efforts of 
government and others to mitigate poverty and economic disparity 
support an enabling environment in which women and households may 
benefit from interventions to increase agency. 

Anemia in children represents a serious public health problem 
globally, with implications for infant development and child school 
performance (Allali, Brousse, Sacri, Chalumeau, & de Montalembert, 
2017; Harika et al., 2017). In many countries, the prevalence of anemia 
exceeds the prevalence of stunting, and efforts to reduce anemia burden 
have been limited (Schümann & Solomons, 2017). Although studies 
have noted that schooling of women reduces anemia in their offspring 
(Harding, Aguayo, Masters, & Webb, 2018), ours is the first study, to our 
knowledge, to include anemia in the women’s empowerment–child 
nutrition nexus. We noted significant and direct associations between 
women’s instrumental agency in household decisions and child hemo-
globin concentrations. Intrinsic agency (attitudes about IPV) was not 
directly associated with anemia. These findings contrast research in 
India that found that the odds of child anemia were significantly higher 
in households in which women experienced IPV (Ackerson & Sub-
ramanian, 2008). Differences in our findings may result from contextual 
differences or from differences in measurement. Although the study in 
India evaluated IPV experiences, our measure utilized items related to 
attitudes about rather personal experiences of IPV in terms of questions 
around the multiple scenarios where wife-beating is considered justi-
fied. Secondly, unlike other measures of nutritional status, associations 
between women’s empowerment and anemia were not mediated 
through maternal nutrition. This finding suggests that effects may 
operate through pathways other than the biologic transfer of nutrition or 
the effects of a shared nutritional environment. Like stunting, the eti-
ology of anemia is complex, with nutrition representing only one of 
myriad causal pathways (Ngure et al., 2014; Schümann & Solomons, 
2017; Stoltzfus, 2003); a more significant pathway in some contexts 
involves malaria and other parasitic infections. Thus, instrumental 
agency may be a more relevant domain for anemia such that women 
have agency to seek and apply preventive and curative measures for 
their children. 

A review of women’s empowerment and child nutritional status has 
documented a positive association between direct and indirect measures 
of women’s empowerment and child anthropometry (Carlson et al., 
2015), although the authors note that their findings are less consistent in 
sub-Saharan Africa compared to other parts of the globe. Scholars argue 
that the contextualized nature of empowerment limits cross-context 
comparisons and may contribute to inconsistent findings; heterogene-
ity in how researchers operationalize empowerment also contributes to 
inconsistencies. Our work, focused on five countries in eastern 
sub-Saharan Africa, makes several novel contributions to this body of 
evidence. Other studies using DHS data operationalized women’s 
empowerment in myriad ways, including the simple summation of re-
sponses, principle components analysis, the development of ad hoc 
cut-points, or use of single-item indicators as proxies (Pratley, 2016; 
Richardson, 2017; Yount et al., 2018). Although many of these variables 
are theoretically informed, they rarely are validated across contexts 
using systematic approaches. We used a theoretically informed 
approach and cross-contextually validated the invariance of our 
women’s empowerment measure. The use of a measure that is 

Table 3 
Nonstandardized Path Coefficients for Direct, Indirect (where applicable), and 
Total Effects From Women’s Empowerment to Children’s Nutritional Status 
(N ¼ 13,780).  

Path and 
Dependent 
Outcomes 

Latent 
Predictors 

Direct 
Effect (β)  

Indirect Effect 
(β)  

Total Effect 

Path 1: Intrinsic 
Agency 

Assets 0.22 
(0.20, 
0.25)   

Path 1: HAZ Intrinsic 
Agency 

0.05 
(0.01, 
0.08)   

Through 
intrinsic 
agency 

Assets  0.01 (0.003, 
0.02) 

0.06 
(0.01,0.07) 

Path 1: WHZ Intrinsic 
Agency 

0.09 
(0.07, 
0.12)   

Through 
intrinsic 
agency 

Assets  0.02 
(0.015,0.03) 

0.11 
(0.04,0.13) 

Path 1: Anemia Intrinsic 
Agency 

0.01 
(� 0.02, 
0.04)   

Through 
intrinsic 
agency 

Assets  0.002 
(� 0.005, 
0.009) 

0.01 
(� 0.02,0.05) 

Path 2: HAZ Assets 0.04 
(0.01, 
0.07)   

Path 2: WHZ Assets 0.08 
(0.06, 
0.11)   

Path 2: Anemia Assets 0.06 
(0.03, 
0.08)   

Path 3: 
Instrumental 
Agency 

Assets 0.14 
(0.12, 
0.16)   

Path 3: HAZ Instrumental 
Agency 

� 0.02 
(� 0.06, 
0.01)   

Through 
instrumental 
agency 

Assets  � 0.003 
(� 0.008, 
0.001) 

� 0.02 
(� 0.05,0.01) 

Path 3: WHZ Instrumental 
agency 

� 0.01 
(� 0.03, 
0.02)   

Through 
instrumental 
agency 

Assets  0.000 
(� 0.004, 
0.003) 

� 0.003 
(� 0.03,0.03) 

Path 3: Anemia Instrumental 
agency 

0.09 
(0.06, 
0.13)   

Through 
instrumental 
agency 

Assets  0.01 (0.007, 
0.02) 

0.10 
(0.05,0.14) 

Note. 
a Model fit statistics: df ¼ 78; CFI ¼ 0.995; TLI: 0.993; RMSEA: 0.004 
(0.001,0.006). 
b 95% confidence intervals based on bootstrapping methods. 
d Anemia model excludes Kenya (n ¼ 4918). 
e Abbreviations: HAZ, height-for-age z-score; WHZ, weight-for-age z-score. df, 
degrees of freedom; CFI, comparative fit index; TLI, tucker lewis index; RMSEA, 
root-mean square error of approximation. 
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psychometrically comparable across contexts allows for greater confi-
dence in both cross-contextual comparisons and in the measures of as-
sociation between women’s empowerment and child nutrition 
(Miedema et al., 2018). Lastly, the application of path analysis allowed 
for the additional examination of maternal BMI as a key mediator that 
lies on the pathway between women’s empowerment and child 
nutrition. 

Despite these novel contributions, several limitations are evident in 

our study. Our approach was limited by those questions available in the 
DHS. Other measures not captured in the DHS may be salient domains of 
women’s empowerment for child nutrition (Moghadam & Senftova, 
2005) including, for example, women’s time-use (Johnston, Stevano, 
Malapit, Hull, & Kadiyala, 2015; Njuki et al., 2016), self-efficacy, and 
social capital (Crandall, Rahim, & Yount, 2015; Ickes et al., 2017). 
Similarly, nutritional outcomes such as BMI and anemia have complex 
etiologies, including dietary patterns, disease exposure, and access to 

Fig. 3. Diagram of direct and indirect standard-
ized path coefficients from Women’s empower-
ment to Children’s nutritional status mediated by 
Women’s BMI (N ¼ 13,780). 
Note. 
a Model fit statistics: df ¼ 88; CFI ¼ 0.994; TLI: 
0.991; RMSEA: 0.004 (0.002,0.006). 
b Significant paths based upon 95% confidence 
intervals. 
c All nonsignificant paths were dropped for 
simplicity. 
d Anemia model excludes Kenya (n ¼ 4918). 
e Abbreviations: BMI, body mass index; HAZ, 
height-for-age z-score; WHZ, weight-for-age z- 
score. df, degrees of freedom; CFI, comparative 
fit index; TLI, tucker lewis index; RMSEA, root- 
mean square error of approximation.   

Fig. 4. Diagram of direct and indirect standard-
ized path coefficients from Women’s empower-
ment to Children’s nutritional status mediated by 
Women’s BMI, by wealth groups (N ¼ 13,780). 
A. Low. 
B. Middle. 
C. High. 
Note. 
a Model fit statistics: df ¼ 288; CFI ¼ 0.990; TLI: 
0.988; RMSEA: 0.008 (0.006,0.009). 
b Significant paths based upon 95% confidence 
intervals. 
c All nonsignificant paths were dropped for 
simplicity. 
c Anemia model excludes Kenya (n ¼ 4918). 
d Wealth categories based on Demographic and 
Health Survey household wealth index. 
e Abbreviations: BMI, body mass index; HAZ, 
height-for-age z-score; WHZ, weight-for-age z- 
score. df, degrees of freedom; CFI, comparative 
fit index; TLI, tucker lewis index; RMSEA, root- 
mean square error of approximation.   
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general and reproductive health services. We attempted to include other 
indicators as mediators in the path analysis related to child diets (diet 
diversity, minimum acceptable diets); however, the categorical nature 
of these data and limited variation in responses prevented convergence 
and reduced model fit. Further, cross-sectional survey data limits our 
ability to test how resources for empowerment may influence women’s 
agency and then nutritional status (Kishor & Subaiya, 2008). The use of 
cross-sectional data fails to capture the inherent nature of empowerment 
as a process. Finally, the four-year range across surveys may result in 
bias due to unforeseeable events that occurred across settings during the 
duration of data collection. Because of data limitations, we also were 
unable to include Burundi, another East African country with DHS data. 
Although we focused specifically on East Africa, we recommend repli-
cation of this analysis in other regions and cross-regionally to assess 
direct and indirect effects of women’s empowerment on individual 
health across multiple contexts. 

5. Conclusion 

Using structural equation modeling, we observed that a previously 
developed, three-domain latent construct of women’s empowerment 
grounded in Kabeer’s assets, agency, and achievements framework 
functioned through maternal BMI to influence child growth indicators 
but not anemia. The paths of influence from empowerment to child 
nutrition indicators differed by household wealth status. These findings 
suggest that to achieve impacts on child nutrition, designers of 
empowerment strategies should consider a strategy’s potential to affect 
change in women’s nutrition and be cognizant of the resource con-
straints in the household or community. 

Contributions 

Rebecca Jones, Usha Ramakrishnan, and Amy Webb Girard 
conceptualized the research question. Rebecca Jones, Regine Haard€or-
fer, Amy Webb Girard, Usha Ramakrishnan and Kathryn Yount 
conceptualized the analysis plan; Regine Haard€orfer and Kathryn Yount 
guided analysis. Stephanie Miedema constructed the empowerment 
measure. All authors contributed to interpretation of results. Rebecca 
Jones and Amy Webb Girard wrote the first and subsequent drafts of the 
article. All authors contributed to critically revising the article and gave 
final approval of the version to be published. 

Statement of ethics 

This secondary analysis was conducted using Demographic and 
Health Survey data, for which the protocol was reviewed and approved 
by the ethics committee for each individual country. Written informed 
consent was obtained from all study participants before interview. The 
analysis presented here used deidentified secondary data, and additional 
human subjects review was not required. 

Declaration of competing interest 

The authors declare they have no conflicts of interest. 

Acknowledgements 

The authors thank the Competitive Research Grants to Develop 
Innovative Methods and Metrics for Agriculture and Nutrition Actions 
(IMMANA Grants) and UK aid from the UK government for supporting 
this work. We gratefully acknowledge three anonymous reviewers, who 
provided valuable feedback during the preparation of this manuscript. 
Finally, we thank the study participants and the DHS staff. 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.ssmph.2019.100475. 

References 

Abada, T., & Tenkorang, E. Y. (2012). Women’s autonomy and unintended pregnancies 
in the Philippines. Journal of Biosocial Science, 44(6), 703–718. https://doi.org/ 
10.1017/s0021932012000120. 

Ackerson, L. K., & Subramanian, S. V. (2008). Domestic violence and chronic 
malnutrition among women and children in India. American Journal of Epidemiology, 
167(10), 1188–1196. 

Alderman, H., Haddad, L., Headey, D. D., & Smith, L. (2014). Association between 
economic growth and early childhood nutrition. Lancet Glob Health, 2(9), e500. 
https://doi.org/10.1016/S2214-109X(14)70266-9. 

Alderman, H., & Headey, D. (2018). The timing of growth faltering has important 
implications for observational analyses of the underlying determinants of nutrition 
outcomes. PLoS One, 13(4), e0195904. https://doi.org/10.1371/journal. 
pone.0195904. 

Allali, S., Brousse, V., Sacri, A. S., Chalumeau, M., & de Montalembert, M. (2017). 
Anemia in children: Prevalence, causes, diagnostic work-up, and long-term 
consequences. Expert Review of Hematology, 10(11), 1023–1028. https://doi.org/ 
10.1080/17474086.2017.1354696. 

Amugsi, D. A., Lartey, A., Kimani, E., & Mberu, B. U. (2016). Women’s participation in 
household decision-making and higher dietary diversity: Findings from nationally 
representative data from Ghana. Journal of Health, Population and Nutrition, 35(1), 
16. https://doi.org/10.1186/s41043-016-0053-1. 

Balk, D. (1994). Individual and community aspects of women’s status and fertility in 
rural Bangladesh. Population Studies, 48(March), 21–45. 

Bandalos, D. L., & Finney, S. J. (2010). Factor Analysis: Exploratory and confirmatory. In 
G. R. Hancock, & R. O. Mueller (Eds.), The reviewer’s GUide to quantitative methods in 
the social sciences (pp. 93–114). New York: Taylor & Francis.  

Bhutta, Z. A., Das, J. K., Rizvi, A., Gaffey, M. F., Walker, N., Horton, S., et al. (2013). 
Evidence-based interventions for improvement of maternal and child nutrition: What 
can be done and at what cost? Lancet, 382(9890), 452–477. https://doi.org/ 
10.1016/s0140-6736(13)60996-4. 

Black, R., Allen, L., Bhutta, Z., Caulfield, L., De Onis, M., Ezzati, M., et al. (2008). 
Maternal and child undernutrition: Global and regional exposures and health 
outcomes. Lancet, 371(9608), 243–260. 

Black, R., Victora, C., Walker, S., Bhutta, Z., Christian, P., De Onis, M., et al. (2013). 
Maternal and child undernutrition and overweight in low-income and middle- 
income countries. Lancet, 382, 427–451. https://doi.org/10.1016/S0140-6735(13) 
60937-X. 

Bloom, S. S., Wypij, D., & Das Gupta, M. (2001). Dimensions of women’s autonomy and 
the influence on maternal health care utilization in a north Indian city. Demography, 
38(1), 67–78. 

van den Bold, M., Quisumbing, A., & Gillespie, S. R. (2013). Women’s empowerment and 
nutrition: An evidence review. Retrieved from Washington, D.C. Retrieved from http 
s://pdfs.semanticscholar.org/e43b/1432ddc7f87327fc0d086893da802df7a61a.pdf. 

Bollen, K. A., & Stine, R. (1990). Direct and indirect effects: Classical and bootstrap 
estimates of variability. Sociological Methodology, 20, 115–140. 

Bose, S. (2011). The effect of women’s status and community on the gender differential 
in children’s nutrition in India. Journal of Biosocial Science, 43(5), 513–533. https:// 
doi.org/10.1017/s002193201100006x. 

Carlson, G. J., Kordas, K., & Murray-Kolb, L. E. (2015). Associations between women’s 
autonomy and child nutritional status: A review of the literature. Maternal and Child 
Nutrition, 11, 452–582. 

Crandall, A., Rahim, H. A., & Yount, K. M. (2015). Validation of the general self-efficacy 
scale among Qatari young women. Eastern Mediterranean Health Journal, 21(12), 
891. 

De Onis, M., Onyango, A., Borghi, E., Siyam, A., Nishida, C., & Siekmann, J. (2007). 
Development of a WHO growth reference for school-aged children and adolescents. 
Bulletin of the World Health Organization, 85(9), 660–667. 

DeRose, L. F., & Ezeh, A. C. (2005). Men’s influence on the onset and progress of fertility 
decline in Ghana, 1988-98. Population Studies, 59(2), 197–210. https://doi.org/ 
10.1080/00324720500099496. 

DHS. (2016). DHS program. Retrieved from http://dhsprogram.com. 
Dolan, C. S. (2001). The ’good wife’: Struggle over resources in the Kenyan horticultural 

sector. Journal of Development Studies, 37(3), 39–70. 
Engle, P. L., Menon, P., & Haddad, L. J. (1999). Care and nutrition: Concepts and 

measurement. World Development, 27(8), 1309–1337. 
Field, E., Jayachandran, S., & Pande, R. (2010). Do traditional institutions constrain 

female entrepeneurship? A field experiment on business training in India. The 
American Economic Review, 100(2), 125–129. 

Galie, A., Teufil, N., Webb Girard, A., Baltenweck, I., Dominguez-Salas, P., Jones, R., 
et al. (2019). Women’s empowerment, food security and forage in pastoral 
communities of Tanzania. Global Food Security, 23, 125–134. https://doi.org/ 
10.1016/j.gfs.2019.04.005. 

Gittelsohn, J., Thapa, M., & Landman, L. T. (1997). Cultural factors, caloric intake and 
micronutrient sufficiency in rural. Nepali Households, 44(11), 1739–1749, 1997. 

Habibov, N., Barrett, B. J., & Chernyak, E. (2017). Understanding women’s 
empowerment and its determinants in post-communist countries: Results of 

R. Jones et al.                                                                                                                                                                                                                                   

https://doi.org/10.1016/j.ssmph.2019.100475
https://doi.org/10.1016/j.ssmph.2019.100475
https://doi.org/10.1017/s0021932012000120
https://doi.org/10.1017/s0021932012000120
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref2
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref2
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref2
https://doi.org/10.1016/S2214-109X(14)70266-9
https://doi.org/10.1371/journal.pone.0195904
https://doi.org/10.1371/journal.pone.0195904
https://doi.org/10.1080/17474086.2017.1354696
https://doi.org/10.1080/17474086.2017.1354696
https://doi.org/10.1186/s41043-016-0053-1
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref8
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref8
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref9
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref9
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref9
https://doi.org/10.1016/s0140-6736(13)60996-4
https://doi.org/10.1016/s0140-6736(13)60996-4
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref11
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref11
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref11
https://doi.org/10.1016/S0140-6735(13)60937-X
https://doi.org/10.1016/S0140-6735(13)60937-X
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref13
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref13
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref13
https://pdfs.semanticscholar.org/e43b/1432ddc7f87327fc0d086893da802df7a61a.pdf
https://pdfs.semanticscholar.org/e43b/1432ddc7f87327fc0d086893da802df7a61a.pdf
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref15
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref15
https://doi.org/10.1017/s002193201100006x
https://doi.org/10.1017/s002193201100006x
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref17
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref17
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref17
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref18
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref18
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref18
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref19
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref19
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref19
https://doi.org/10.1080/00324720500099496
https://doi.org/10.1080/00324720500099496
http://dhsprogram.com
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref22
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref22
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref23
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref23
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref24
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref24
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref24
https://doi.org/10.1016/j.gfs.2019.04.005
https://doi.org/10.1016/j.gfs.2019.04.005
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref26
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref26


SSM - Population Health 9 (2019) 100475

10

Azerbaijan national survey. Women’s Studies International Forum, 62, 125–135. 
https://doi.org/10.1016/j.wsif.2017.05.002. 

Hadley, C., Patil, C., & Nahayo, D. (2010). Difficulty in the food environment and the 
experience of food insecurity among refugees resettled in the United States. Ecology 
of Food and Nutrition, 49, 390–407. 

Hambidge, K. M., Westcott, J. E., Garc�es, A., Figueroa, L., Goudar, S. S., Dhaded, S. M., 
et al. (2019). A multicountry randomized controlled trial of comprehensive maternal 
nutrition supplementation initiated before conception: The women first trial. 
American Journal of Clinical Nutrition, 109(2), 457–469. https://doi.org/10.1093/ 
ajcn/nqy228. 

Hanmer, L., & Klugman, J. (2016). Exploring women’s agency and empowerment in 
developing countries: Where do we stand? Feminist Economics, 22(1), 237–263. 
https://doi.org/10.1080/13545701.2015.1091087. 

Harding, K. L., Aguayo, V. M., Masters, W. A., & Webb, P. (2018). Education and 
micronutrient deficiencies: An ecological study exploring interactions between 
women’s schooling and children’s micronutrient status. BMC Public Health, 18. 
https://doi.org/10.1186/s12889-018-5312-1. 

Harika, R., Faber, M., Samuel, F., Mulugeta, A., Kimiywe, J., & Eilander, A. (2017). Are 
low intakes and deficiencies in iron, vitamin A, zinc, and iodine of public health 
concern in Ethiopian, Kenyan, Nigerian, and South African children and 
adolescents? Food and Nutrition Bulletin, 38(3), 405–427. https://doi.org/10.1177/ 
0379572117715818. 

Hatcher, L. (1994). A step-by-step approach to using the SAS system for factor Analysis and 
structural equation modeling (Cary, NC). 

Hodgson, D. L. (1999). Pastoralism, Patriarchy and History: Changing gender relations 
among Maasai in tanganyika, 1890-1940. The Journal of African History, 40, 41–65. 

Holtzmann, J. (2002). Politics and gastropolitics: Gender and the power of food in two 
african pastoralist societies. J Royal Anthro Instit, 8(2), 259–278. 

Hooper, D., Coughlan, J., & Mullen, M. R. (2008). Structural equation modeling: 
Guidelines for determining model fit. Electronic Journal of Business Research Methods, 
6(1), 53–60. 

Hou, X., & Ma, N. (2013). The effect of women’s decision-making power on maternal 
health services uptake: Evidence from Pakistan. Health Policy and Planning, 28(2), 
176–184. https://doi.org/10.1093/heapol/czs042. 

ICF International. (2012a). Measure DHS biomarker field manual. Retrieved from 
Calverton, Maryland. Retrieved from https://dhsprogram.com/pubs/pdf/DHSM7/D 
HS6_Biomarker_Manual_9Jan2012.pdf. 

ICF International. (2012b). Survey organization manual for demographic and health 
surveys. Retrieved from Calverton, Maryland. Retrieved from https://dhsprogram. 
com/pubs/pdf/DHSM10/DHS6_Survey_Org_Manual_7Dec2012_DHSM10.pdf. 

Ickes, S. B., Heymsfield, G. A., Wright, T. W., & Baguma, C. (2017). “Generally the young 
mom suffers much:” Socio-cultural influences of maternal capabilities and nutrition 
care in Uganda. Maternal and Child Nutrition, 13(3). https://doi.org/10.1111/ 
mcn.12365. 

International Food Policy Research Institute. (2016). Global nutrition report 2016: From 
promise to impact: Ending malnutrition by 2030. Washington, DC. Retrieved from 
http://www.ifpri.org/publication/global-nutrition-report-2016-promise-impact-en 
ding-malnutrition-2030. 

James-Hawkins, L., Peters, C., VandeEnde, K. E., Bardin, L., & Yount, K. M. (2018a). 
Women’s agency and its relationship to current contraceptive use in lower- and 
middle-income countries: A systematic review of the literature. Global Public Health, 
13(7), 843–858. https://doi.org/10.1080/17441692.2016.1239270. 

James-Hawkins, L., Shaltout, E., Nur, A. A., Nasrallah, C., Qutteina, Y., Abdul 
Rahim, H. F., et al. (2018b). Human and economic resources for empowerment and 
pregnancy-related mental health in the arab Middle East: A systematic review. 
Archives of Women’s Mental Health. https://doi.org/10.1007/s00737-018-0843-0. 

Johnston, D., Stevano, S., Malapit, H. J. L., Hull, E., & Kadiyala, S. (2015). Agriculture, 
gendered time use, and nutritional outcomes: A systematic review. Retrieved from 
Washington, D.C http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/1 
29389. 

Jones, R. E., Haard€orfer, R., Ramakrishnan, U., Yount, K. M., Miedema, S. S., 
Roach, T. D., et al. (2019). Domains of women’s empowerment are directly and positively 
associated with nutritional status of East African women. under review. 

Kabeer, N. (1999). Resources, agency, achievements: Reflections on the measurement of 
women’s empowerment. Development and Change, 30(3), 435–464. https://doi.org/ 
10.1111/1467-7660.00125. 

Kandiyoti, D. (1988). Bargaining with patriarchy. Gender & Society, 2(3), 274–290. 
https://doi.org/10.1177/089124388002003004. 

Kishor, S., & Subaiya, L. (2008a). Understanding women’s empowerment: A comparative 
analysis of demographic and health surveys (DHS) data. Comparative Reports No. 
20. Retrieved from Calverton, Maryland https://dhsprogram.com/publications/publ 
ication-cr20-comparative-reports.cfm. 

Kline, R. (1998). Principles and practices of structural equation modeling. New York: 
Retrieved from.  

Krishna, A., Oh, J., Lee, J. K., Lee, H. Y., Perkins, J. M., Heo, J., et al. (2015). Short-term 
and long-term associations between household wealth and physical growth: A cross- 
comparative analysis of children from four low- and middle-income countries. Global 
Health Action, 8, 26523. https://doi.org/10.3402/gha.v8.26523. 

Larsen, U., & Hollos, M. (2003). Women’s empowerment and fertility decline among the 
Pare of Kilimanjaaro region, Northern Tanzania. Social Science & Medicine, 57(6), 
1099–1115. 

Macro International Inc. (2006). Demographic and health survey interviewer’s manual. 
Retrieved from Calverton, MD. Retrieved from https://dhsprogram.com/pubs/pdf/ 
DHSM1/DHS7-Interviewer’s-Manual-EN-12Jun2017-DHSM1.pdf. 

Mahmud, S., Shah, N. M., & Becker, S. (2012). Measurement of women’s empowerment 
in rural Bangladesh. World Development, 40(3), 610–619. https://doi.org/10.1016/j. 
worlddev.2011.08.003. 

Malapit, H. J., Kadiyala, S., Quisumbing, A., Cunningham, K., & Tyagi, P. (2015). 
Women’s empowerment mitigates the negative effects of low production diversity on 
maternal and child nutrition in Nepal. Journal of Development Studies, 51(8). https:// 
doi.org/10.1080/00220388.2014.1018904. 

Mason, J. B., Shrimpton, R., Saldanha, L. S., Ramakrishnan, U., Victora, C. G., 
Girard, A. W., et al. (2014). The first 500 days of life: Policies to support maternal 
nutrition. Global Health Action, 7, 23623. https://doi.org/10.3402/gha.v7.23623. 

Matare, C. R., Mbuya, M. N. N., Pelto, G. H., Dickin, K. L., & Stoltzfus, R. J. (2015). 
Assessing maternal capabilities in the SHINE trial: Highlighting a hidden link in the 
causal pathway to child health. Clinical Infectious Diseases, 61(S7), S745–S751. 
https://doi.org/10.1093/cid/civ851. 

Miedema, S. S., Haard€orfer, R., Girard, A. W., & Yount, K. M. (2018). Women’s 
empowerment in east Africa: Development of a cross-country comparable measure. 
World Development, 110, 453–464. https://doi.org/10.1016/j. 
worlddev.2018.05.031. 

Moghadam, V. M., & Senftova, L. (2005). Measuring women’s empowerment: 
Participation and rights in civil, political, social, economic, and cultural domains. 
International Social Science Journal, 57(2), 389. https://doi.org/10.1111/j.1468- 
2451.2005.00557.x. 

Morgan, S. P., & Niraula, B. (1995). Gender inequality and fertility in two Nepali villages. 
Population and Development Review, 21, 541–561. 

Muth�en, L. K., & Muth�en, B. O. (2001). MPlus user’s guide. Retrieved from Los Angeles, 
CA. Retrieved from https://www.statmodel.com/download/usersguide/Mplus% 
20user%20guide%20Ver_7_r3_web.pdf. 

Na, M., Jennings, L., Telegawker, S. A., & Ahmed, S. (2015). Association between 
women’s empowerment and infant and child feeding practices in sub-saharan Africa: 
An analysis of demographic and health surveys. Public Health Nutrition, 18(17), 
3155–3165. 

Ngure, F. M., Reid, B. M., Humphrey, J. H., Mbuya, M. N., Pelto, G., & Stoltzfus, R. J. 
(2014). Water, sanitation, and hygiene (WASH), environmental enterpathy, 
nutrition, and early child development: Making the links. Annals of the New York 
Academy of Sciences, 1308, 118–128. https://doi.org/10.1111/nyas.12330. 

Njuki, J. M., Kaaria, S., Chamunorwa, A., & Chiuri, W. (2011). Linking smallholder 
farmers to markets, gender, and intra-household dynamics: Does the choice of 
commodity matter. The European Journal of Development Research, 23(3), 426–443. 

Njuki, J. M., Wyatt, A., Baltenweck, I., Yount, K. M., Null, C., Ramakrishnan, U., et al. 
(2016). An exploratory study of dairying intensification, women’s decision making, 
and time use and implications for child nutrition in Kenya. European Journal of 
Development Research, 28(4), 722–740. 

Nussbaum, M. C. (2001). Women and human development: The capabilities approach. 
Cambridge, United Kingdom: Cambridge University Press.  

Patel, V., Kirkwood, B. R., Pednekar, S., Pereira, B., Barros, P., Fernandes, J., et al. 
(2006). Gender disadvantage and reproductive health risk factors for common 
mental disorders in women: A community survey in India. Archives of General 
Psychiatry, 63(4), 404–413. 

Pratley, P. (2016). Associations between quantitative measures of women’s 
empowerment and access to care and health status for mothers and their children: A 
systematic review of evidence from the developing world. Social Science & Medicine, 
169, 119–131. https://doi.org/10.1016/j.socscimed.2016.08.001. 

Pullum, T. W., Collison, D. K., Namaste, S., & Garrett, D. (2017). Hemoglobin data in 
DHS surveys: Intrinsic variation and measurement error. Retrieved from Rockville, 
Maryland. Retrieved from https://dhsprogram.com/publications/publication-mr 
18-methodological-reports.cfm. 

Qadir, F., Khan, M. M., Medhin, G., & Prince, M. (2011). Male gender preference, female 
gender disadvantage as risk factors for psychological morbidity in Pakistani women 
of childbearing age - a life course perspective. BMC Public Health, 11, 745. https:// 
doi.org/10.1186/1471-2458-11-745. 

Qutteina, Y., Nasrallah, C., James-Hawkins, L., Nur, A. A., Yount, K. M., Hennink, M., 
et al. (2017). Social resources and arab women’s perinatal mental health: A 
systematic review. Women and Birth. https://doi.org/10.1016/j. 
wombi.2017.11.005. 

Rahman, M. (2012). Women’s autonomy and unintended pregnancy among currently 
pregnant women in Bangladesh. Maternal and Child Health Journal, 16(6), 
1206–1214. https://doi.org/10.1007/s10995-011-0897-3. 

Ramakrishnan, U., Grant, F., Goldenberg, T., Zongrone, A., & Martorell, R. (2012). Effect 
of women’s nutrition before and during early pregnancy on maternal and infant 
outcomes: A systematic review. Paediatric & Perinatal Epidemiology, 26(S1), 285–301. 

Ramakrishnan, U., Imhoff-Kunsch, B., & Martorell, R. (2014). Maternal nutrition 
interventions to improve maternal, newborn, and child health outcomes. Nestle 
Nutrition Institute Workshop Ser, 78, 71–80. https://doi.org/10.1159/000354942. 

Richardson, R. (2017). Measuring women’s empowerment: A critical review of current 
practices and recommendations for researchers. Social Indicators Research. https:// 
doi.org/10.1007/s11205-017-1622-4. 

Richards, E., Theobald, S., George, A., Kim, J. C., Rudert, C., Jehan, K., et al. (2013). 
Going beyond the surface: Gendered intra-household bargaining as a social 
determinant of child health and nutrition in low and middle income countries. Social 
Science & Medicine, 95, 24–33. 

Ruel, M. T., & Alderman, H. (2013). Nutrition-sensitive interventions and programmes: 
How can they help to accelerate progress in improving maternal and child nutrition? 
Lancet, 382(9891), 536–551. https://doi.org/10.1016/s0140-6736(13)60843-0. 

Rutstein, S. O., & Rojas, G. (2006). Guide to DHS statistics: Demographic and health 
surveys methodology. Retrieved from Calverton, MA https://www.dhsprogram. 
com/publications/publication-dhsg1-dhs-questionnaires-and-manuals.cfm. 

R. Jones et al.                                                                                                                                                                                                                                   

https://doi.org/10.1016/j.wsif.2017.05.002
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref28
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref28
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref28
https://doi.org/10.1093/ajcn/nqy228
https://doi.org/10.1093/ajcn/nqy228
https://doi.org/10.1080/13545701.2015.1091087
https://doi.org/10.1186/s12889-018-5312-1
https://doi.org/10.1177/0379572117715818
https://doi.org/10.1177/0379572117715818
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref33
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref33
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref34
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref34
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref35
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref35
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref36
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref36
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref36
https://doi.org/10.1093/heapol/czs042
https://dhsprogram.com/pubs/pdf/DHSM7/DHS6_Biomarker_Manual_9Jan2012.pdf
https://dhsprogram.com/pubs/pdf/DHSM7/DHS6_Biomarker_Manual_9Jan2012.pdf
https://dhsprogram.com/pubs/pdf/DHSM10/DHS6_Survey_Org_Manual_7Dec2012_DHSM10.pdf
https://dhsprogram.com/pubs/pdf/DHSM10/DHS6_Survey_Org_Manual_7Dec2012_DHSM10.pdf
https://doi.org/10.1111/mcn.12365
https://doi.org/10.1111/mcn.12365
http://www.ifpri.org/publication/global-nutrition-report-2016-promise-impact-ending-malnutrition-2030
http://www.ifpri.org/publication/global-nutrition-report-2016-promise-impact-ending-malnutrition-2030
https://doi.org/10.1080/17441692.2016.1239270
https://doi.org/10.1007/s00737-018-0843-0
http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/129389
http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/129389
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref45
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref45
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref45
https://doi.org/10.1111/1467-7660.00125
https://doi.org/10.1111/1467-7660.00125
https://doi.org/10.1177/089124388002003004
https://dhsprogram.com/publications/publication-cr20-comparative-reports.cfm
https://dhsprogram.com/publications/publication-cr20-comparative-reports.cfm
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref49
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref49
https://doi.org/10.3402/gha.v8.26523
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref51
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref51
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref51
https://dhsprogram.com/pubs/pdf/DHSM1/DHS7-Interviewer&tnqh_x2019;s-Manual-EN-12Jun2017-DHSM1.pdf
https://dhsprogram.com/pubs/pdf/DHSM1/DHS7-Interviewer&tnqh_x2019;s-Manual-EN-12Jun2017-DHSM1.pdf
https://doi.org/10.1016/j.worlddev.2011.08.003
https://doi.org/10.1016/j.worlddev.2011.08.003
https://doi.org/10.1080/00220388.2014.1018904
https://doi.org/10.1080/00220388.2014.1018904
https://doi.org/10.3402/gha.v7.23623
https://doi.org/10.1093/cid/civ851
https://doi.org/10.1016/j.worlddev.2018.05.031
https://doi.org/10.1016/j.worlddev.2018.05.031
https://doi.org/10.1111/j.1468-2451.2005.00557.x
https://doi.org/10.1111/j.1468-2451.2005.00557.x
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref59
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref59
https://www.statmodel.com/download/usersguide/Mplus%20user%20guide%20Ver_7_r3_web.pdf
https://www.statmodel.com/download/usersguide/Mplus%20user%20guide%20Ver_7_r3_web.pdf
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref61
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref61
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref61
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref61
https://doi.org/10.1111/nyas.12330
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref63
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref63
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref63
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref64
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref64
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref64
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref64
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref65
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref65
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref66
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref66
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref66
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref66
https://doi.org/10.1016/j.socscimed.2016.08.001
https://dhsprogram.com/publications/publication-mr18-methodological-reports.cfm
https://dhsprogram.com/publications/publication-mr18-methodological-reports.cfm
https://doi.org/10.1186/1471-2458-11-745
https://doi.org/10.1186/1471-2458-11-745
https://doi.org/10.1016/j.wombi.2017.11.005
https://doi.org/10.1016/j.wombi.2017.11.005
https://doi.org/10.1007/s10995-011-0897-3
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref72
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref72
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref72
https://doi.org/10.1159/000354942
https://doi.org/10.1007/s11205-017-1622-4
https://doi.org/10.1007/s11205-017-1622-4
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref75
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref75
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref75
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref75
https://doi.org/10.1016/s0140-6736(13)60843-0
https://www.dhsprogram.com/publications/publication-dhsg1-dhs-questionnaires-and-manuals.cfm
https://www.dhsprogram.com/publications/publication-dhsg1-dhs-questionnaires-and-manuals.cfm


SSM - Population Health 9 (2019) 100475

11

Schümann, K., & Solomons, N. W. (2017). Perspective: What makes it so difficult to 
mitigate worldwide anemia prevalence? Advance Nutrition, 8(3), 401–408. https:// 
doi.org/10.3945/an.116.013847. 

Shrimpton, R., & Rokx, C. (2012). The doulbe burden of malnutrition: A review of global 
evidence. Washington, DC: Paper presented at the The International Bank for 
Reconstruction and Development.  

Shrimpton, R., Victora, C. G., De Onis, M., Lima, R. C., Bl€ossner, M., & Clugston, G. 
(2001). Worldwide timing of growth faltering: Implications for nutritional 
interventions. Pediatrics, 107(5). 

Shroff, M. R., Griffiths, P. L., Suchindran, C., Nagalla, B., Vazir, S., & Bentley, M. E. 
(2011). Does maternal autonomy influence feeding practices and infant growth in 
rural India? Social Science & Medicine, 73(3), 447–455. https://doi.org/10.1016/j. 
socscimed.2011.05.040. 

Smith, L. C., Ramakrishnan, U., Ndiaye, A., Haddad, L. J., Martorell, R., Ait-Kadi, M., 
et al. (2002). The importance of women’s status for children in developing countries. 
Washington, D.C: Retrieved from.  

Stoltzfus, R. J. (2003). Iron deficiency: Global prevalence and consequences. Food and 
Nutrition Bulletin, 24(4 Suppl), S99–S103. 

UNICEF. (2015). Progress for children: Beyond averages - learning from the MDGs. 
Retrieved from New York, NY https://www.unicef.org/publications/index_82231.ht 
ml. 

Upadhyay, U. D., & Hindin, M. J. (2005). Do higher status and more autonomous women 
have longer birth intervals? Results from cebu, Philippines. Social Science & Medicine, 
60(11), 2641–2655. https://doi.org/10.1016/j.socscimed.2004.11.032. 

Victora, C. G., Adair, L., Fall, C., Hallal, P. C., Martorell, R., Richter, L., et al. (2008). 
Maternal and child undernutrition: Consequences to adult health and human capital. 
Lancet, 371, 340–357. 

Victora, C. G., De Onis, M., Hallal, P. C., Blossner, M., & Shrimpton, R. (2010). 
Worldwide timing of growth faltering: Revisiting implications for interventions. 
Pediatrics, 125, e473–e480. 

Voronca, D., Walker, R. J., & Egede, L. E. (2018). Relationship between empowerment 
and wealth: Trends and predictors in Kenya between 2003 and 2008-2009. 
International Journal of Public Health, 63(5), 641–649. https://doi.org/10.1007/ 
s00038-017-1059-1. 

WHO Multicentre Growth Reference Study Group. (2006). WHO Child Growth. 
Standards based on length/height, weight and age. Acta Paediatrica, 45(Suppl), 
76–85. 

Woldemicael, G., & Tenkorang, E. Y. (2010). Women’s autonomy and maternal health- 
seeking behavior in Ethiopia. Maternal and Child Health Journal, 14(6), 988–998. 
https://doi.org/10.1007/s10995-009-0535-5. 

Wu, G., Imhoff-Kunsch, B., & Girard, A. W. (2012). Biological mechanisms for nutritional 
regulation of maternal health and fetal development. Paediatric & Perinatal 
Epidemiology, 26(Suppl 1), 4–26. https://doi.org/10.1111/j.1365-3016.2012.01291. 
x. Suppl 1. 

Yimer, F., & Tadesse, F. (2015). Women’s empowerment in agriculture and dietary diversity 
in Ethiopia. Retrieved from International Food Policy Research Institute.  

Young, M. F., Hong Nguyen, P., Addo, O. Y., Pham, H., Nguyen, S., Martorell, R., et al. 
(2017). Timing of gestational weight gain on fetal growth and infant size at birth in 
vietnam. PLoS One, 12(1), e0170192. https://doi.org/10.1371/journal. 
pone.0170192. 

Young, M. F., Nguyen, P. H., Addo, O. Y., Hao, W., Nguyen, H., Pham, H., et al. (2015). 
The relative influences of maternal nutritional status before and during pregnancy 
on birth outcomes in Vietnam. European Journal of Obstetrics & Gynecology and 
Reproductive Biology, 194, 223–227. 

Yount, K. M., DiGirolamo, A. M., & Ramakrishnan, U. (2011). Impacts of domestic 
violence on child growth and nutrition: A conceptual review of the pathways of 
influence. Social Science & Medicine, 72(9), 1534–1554. https://doi.org/10.1016/j. 
socscimed.2011.02.042. 

Yount, K. M., Dijkerman, S., Zureick-Brown, S., & VanderEnde, K. E. (2014). Women’s 
empowerment and generalized anxiety in Minya, Egypt. Social Science & Medicine, 
106, 185–193. https://doi.org/10.1016/j.socscimed.2014.01.022. 

Yount, K. M., Krause, K. H., & VanderEnde, K. E. (2016a). Economic coercion and partner 
violence against wives in vietnam: A unified framework? Journal of Interpersonal 
Violence, 31(20), 3307–3331. https://doi.org/10.1177/0886260515584350. 

Yount, K. M., Peterman, A., & Cheong, Y. F. (2018). Measuring women’s empowerment: 
A need for context and caution. The Lancet Global Health, 6(1), e29. 

Yount, K. M., VanderEnde, K. E., Dodell, S., & Cheong, Y. F. (2016b). Measurement of 
women’s agency in Egypt: A national validation study. Social Indicators Research, 128 
(3), 1171–1192. https://doi.org/10.1007/s11205-015-1074-7. 

R. Jones et al.                                                                                                                                                                                                                                   

https://doi.org/10.3945/an.116.013847
https://doi.org/10.3945/an.116.013847
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref79
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref79
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref79
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref80
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref80
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref80
https://doi.org/10.1016/j.socscimed.2011.05.040
https://doi.org/10.1016/j.socscimed.2011.05.040
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref82
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref82
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref82
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref83
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref83
https://www.unicef.org/publications/index_82231.html
https://www.unicef.org/publications/index_82231.html
https://doi.org/10.1016/j.socscimed.2004.11.032
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref86
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref86
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref86
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref87
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref87
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref87
https://doi.org/10.1007/s00038-017-1059-1
https://doi.org/10.1007/s00038-017-1059-1
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref89
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref89
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref89
https://doi.org/10.1007/s10995-009-0535-5
https://doi.org/10.1111/j.1365-3016.2012.01291.x
https://doi.org/10.1111/j.1365-3016.2012.01291.x
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref92
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref92
https://doi.org/10.1371/journal.pone.0170192
https://doi.org/10.1371/journal.pone.0170192
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref94
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref94
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref94
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref94
https://doi.org/10.1016/j.socscimed.2011.02.042
https://doi.org/10.1016/j.socscimed.2011.02.042
https://doi.org/10.1016/j.socscimed.2014.01.022
https://doi.org/10.1177/0886260515584350
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref99
http://refhub.elsevier.com/S2352-8273(18)30251-9/sref99
https://doi.org/10.1007/s11205-015-1074-7

	Women’s empowerment and child nutrition: The role of intrinsic agency
	1 Introduction
	2 Materials and methods
	2.1 Framework and rationale
	2.2 Data resources and study population
	2.3 Variables
	2.4 Statistical analysis

	3 Results
	3.1 Sample characteristics
	3.2 Reduced-form latent structural equation model
	3.4 Mediation model with maternal BMI
	3.4 Reduced form latent structural equation model by household wealth

	4 Discussion
	5 Conclusion
	Contributions
	Statement of ethics
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary data
	References


