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Abstract 

The first few years of children’s lives provide a crucial window for their human development. 
Malnutrition, as a form of faltering development in the early years of life, has lasting consequences 
in terms of education, labor market, and adult health outcomes. Early childhood is also the period 
when inequality originates and the intergenerational transmission of poverty and inequality begins. 
It is therefore important to identify the causes of poor health in early childhood and to understand 
what drives inequality in early health and nutrition in order to provide children with equal chances 
for healthy growth. In Jordan, there are substantial socio-economic disparities in children’s health 
and nutrition. This paper examines the determinants and mediators of health disparities in 
children’s height and weight in Jordan, focusing on factors that might mediate socio-economic 
disparities, including parental health knowledge, food quantity and quality, health conditions, the 
health environment, and prenatal development. While this paper demonstrates that the health 
environment and food quantity and quality contribute to inequality in child health, these effects 
mediate only a small share of socio-economic disparities. A large share of inequality in children’s 
health is determined prenatally, for instance through disparities in fetal growth.  

JEL Classifications: I14, D63, J24, I12, I15 
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 ملخص
 

للتنمی���ة البش���ریة. س���وء التغذی���ة، كش���كل م���ن أش���كال تعث���ر التنمی���ة ف���ي  ةت���وفر ناف���ذة حاس���مالس���نوات القلیل���ة الأول���ى م���ن حی���اة الأطف���ال 

مرحل���ة الطفول���ة  الكب���ار. عل���ى الس���نوات الأول���ى م���ن الحی���اة، ل���ھ عواق���ب دائم���ة ف���ي مج���الات التعل���یم وس���وق العم���ل، والنت���ائج الص���حیة

س��باب الأالفق��ر وع��دم المس��اواة. ول��ذلك فم��ن المھ��م تحدی��د ت��ي تنب��ع م��ن ع��دم المس��اواة ویب��دأ عب��ر الأجی��ال المبك��رة ھ��ي أیض��ا الفت��رة ال

ع���دم المس���اواة ف���ي الص���حة والتغذی���ة المبك���رة م���ن أج���ل تزوی���د الأطف���ال لس���یئة ف���ي مرحل���ة الطفول���ة المبك���رة وفھ���م م���ا ی���دفع الة ص���حلل

اقتص���ادیة كبی���رة ف���ي ص���حة الأطف���ال وتغ���ذیتھم. وتبح���ث ھ���ذه ف���رص متس���اویة لنم���و ص���حي. ف���ي الأردن، ھن���اك ف���وارق اجتماعی���ة وب

م��ن الف��وارق الص��حیة ف��ي ارتف��اع الطف��ل وال��وزن ف��ي الأردن، م��ع التركی��ز عل��ى العوام��ل الت��ي ق��د توس��ط الف���وارق الورق��ة مح��ددات 

ص���حیة، والبیئ���ة الص���حیة، الاجتماعی���ة والاقتص���ادیة، بم���ا ف���ي ذل���ك المعرف���ة الأبوی���ة الص���حیة، كمی���ة الغ���ذاء ونوعیت���ھ، والظ���روف ال

وتط��ویر م��ا قب��ل ال��ولادة. ف��ي ح��ین توض��ح ھ��ذه الورق��ة أن البیئ��ة الص��حیة وكمی��ة الغ��ذاء ونوعیت��ھ تس��اھم ف��ي ع��دم المس��اواة ف��ي مج��ال 

س���وى حص���ة ص���غیرة م���ن الف���وارق الاجتماعی���ة والاقتص���ادیة. ی���تم تحدی���د حص���ة كبی���رة م���ن   تك���ونلاھ���ذه الآث���ار ان ف���ص���حة الطف���ل، 

 الأطفال قبل الولادة، على سبیل المثال من خلال التفاوت في نمو الجنین.عدم المساواة في صحة 

 

 

 1 



1. Introduction 
The first few years of children’s lives provide a crucial window for human development. Faltering 
growth and development in the early years are difficult to reverse. Early mis-steps in human 
development have far reaching consequences for children’s human capital, affecting later 
development potential, school success, labor market outcomes, and adult health. Early childhood1 
is also the period when inequality originates and the intergenerational transmission of poverty 
begins. When children suffer from malnutrition in the early years, it damages their psycho-social 
development (Dercon & Sánchez, 2013), causes poorer school performance (Glewwe & Miguel, 
2008), impairs adult health (Victora et al., 2008), and ultimately lowers wages (Grantham-
McGregor et al., 2007). It is therefore of paramount importance to identify the causes of poor early 
health and nutrition, and to understand what drives inequality in early health and nutrition, in order 
to provide children with equal chances for healthy growth.  
The specific focus of this paper is identifying the mechanisms that mediate socio-economic 
inequalities in height and weight in Jordan. Essentially, this paper quantifies inequality, first as it 
relates solely to socio-economic status (parental education, employment, and wealth) and then with 
the addition of a number of other factors, such as feeding practices, which might be mechanisms 
through which socio-economic inequality occurs. Comparing inequality across these specifications 
allows for an assessment of the roles of different factors in both total inequality and mediating 
socio-economic disparities. A number of potential mediators of socio-economic inequality are 
examined, including parental health knowledge, food quantity and quality, health conditions, the 
health environment, and prenatal development.  
While numerous papers have examined the roles of socio-economic status in child health 
inequality (Assaad, Krafft, Hassine, & Salehi-Isfahani, 2012; Khawaja, Dawns, Meyerson-Knox, 
& Yamout, 2008; Monteiro et al., 2010; Wagstaff, van Doorslaer, & Watanabe, 2003; Wagstaff & 
Watanabe, 2000; Wamani, Tylleskär, Astrøm, Tumwine, & Peterson, 2004; World Bank, 2012; 
Zere & McIntyre, 2003), there has been little research on the factors that mediate these socio-
economic disparities. Identifying the factors that mediate inequality in early health is crucial to 
understanding the causes of faltering and disparate early growth and a necessary precursor to 
designing interventions to reduce inequality and ensure healthy growth.  
Malnutrition, by definition, is the result of inadequate food quality and quantity. However, a large 
number of different behaviors and practices, such as breastfeeding, complementary feeding, total 
calorie intake, and dietary diversity can contribute to nutrition. The disease environment, public 
health inputs (such as sanitation, water, and access to medical services), as well as parents’ health 
practices and knowledge can contribute substantially to deficiencies in height and weight. 
Shortfalls in growth may also be shaped by children’s development prior to birth, mediated through 
maternal health and nutrition and fetal growth. The roles of these different factors in malnutrition, 
and in mediating socio-economic inequality in child health, remain an unanswered question, and 
one with important policy implications for addressing malnutrition and the unequal distribution of 
child health both in Jordan and globally.  
To understand the determinants of child health inequality in Jordan, this paper uses Jordan’s 2012 
Demographic and Health Survey (DHS). Jordan is a country with substantial socio-economic 
inequality in child health, but moderate levels of malnutrition overall. While children from high 

1 The term “early childhood” lacks a single clear definition in the literature. The margins of early childhood are uncertain in both 
whether the prenatal period is included in early childhood and how late early childhood extends. In this paper, the term early 
childhood is used to broadly refer to development from conception until the age of school entry. Specific analyses may use narrower 
time windows as noted.   
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socio-economic status backgrounds (for instance, from wealthier families) experience a healthy 
pattern of growth, children from poorer backgrounds experience poor and faltering early health. 
This clear differentiation in child health by socio-economic status makes Jordan an ideal case for 
studying the determinants of health disparities. The data available in the 2012 DHS for Jordan also 
provide a number of advantages in terms of rich information on socio-economic characteristics 
and detailed information about a wide variety of factors that could potentially mediate child health 
inequality. For example, the 2012 DHS includes information on food quantity and quality, with 
information on the feeding of a variety of different types of foods and the frequency of feeding. 
Information is also available on the mother’s health knowledge, the health inputs and environment, 
health conditions, and prenatal development. The richness of these data allows for an assessment 
of the relative roles of different mediating factors in child health inequality, focusing on children 
under age two. 
The findings of this paper demonstrate that a number of different factors contribute to inequality 
in child health. Some of the factors contributing to inequality in child health act as mediators for 
socio-economic disparities and others have impacts that are independent of socio-economic status. 
The factors that tend to be the targets of malnutrition interventions, such as feeding practices and 
health knowledge (Horton, Shekar, McDonald, Mahal, & Brooks, 2010; World Bank, 2006, 2010), 
are not the most important mediators of socio-economic inequalities in child health in Jordan. 
Prenatal factors play the largest role in mediating socio-economic disparities in child health. Both 
birth weight (a measure of fetal growth) and maternal anthropometrics make large contributions 
to overall inequality and mediate socio-economic inequalities. These findings suggest that 
addressing inequality and deficits in child health will require sustained targeting of maternal health 
and nutrition before and during pregnancy. Policies and programs that target malnutrition during 
the early years may already be too late for many children in Jordan. 
The paper proceeds as follows. Section 2 discusses the state of current knowledge on child health 
and nutrition. Section 3 provides a conceptual framework for child health and inequality. In section 
4, the methods for measuring and decomposing inequality in height and weight are described. 
Section 5 describes the data, sample, and variables used in the analysis. Section 6 presents the 
results, first in terms of patterns of health and socio-economic status, and then in terms of 
inequality of opportunity in child health and the factors that mediate this inequality. Section 7 
concludes with a discussion of the policy implications of these findings and suggests important 
directions for future research. 

2. Literature on Child Health and Nutrition 
Children’s early health has long-lasting consequences. Early malnutrition has been linked to a 
number of negative later life outcomes across a wide variety of developmental domains. Victora 
et al. (2008) examine the links between undernutrition and human capital, and find that height-for-
age at age two is the best predictor of adult human capital. Glewwe and Miguel (2008) review 
what is known about the impact of child health and nutrition on educational outcomes, and 
conclude that, although there are substantial challenges in estimating such relationships, the best 
evidence finds significant and sizeable impacts of child health on educational outcomes. Dercon 
and Sánchez (2013) show that, even after controlling for other factors, height-for-age early in life 
predicts psycho-social competencies in adolescents, including self-efficacy, self-esteem, and 
educational aspirations. These have been also linked to adult earnings. Stunting, as a measure of 
inadequate height-for-age, has been linked with poorer cognitive development, school 
achievement, adult economic and health outcomes, and health of subsequent generations (Dewey 
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& Begum, 2011). Thus, identifying the causes of malnutrition is considered a crucial element of 
promoting human and economic development (Victora et al., 2008).  
Black et al. (2008) have a useful framework for understanding the causes and consequences of 
child undernutrition. They identify the basic causes of undernutrition as the social, economic, and 
political context, feeding into lack of capital (including financial, human, physical, social, and 
natural capital). These basic causes in turn generate the underlying factors affecting malnutrition, 
including income poverty, employment, type of dwelling, assets, and financial transfers. These 
underlying causes manifest themselves as: (1) household food insecurity, (2) inadequate care, and 
(3) an unhealthy household environment and lack of health services. These three underlying causes 
drive the immediate causes of malnutrition, namely disease and inadequate dietary intake (which 
can interact) (Black et al., 2008). Considering the multitude of potential causes of undernutrition 
suggests a large number of potential pathways through which inequality in child health and 
especially socio-economic disparities could occur.  
Malnutrition may also be directly passed across generations, as women who are malnourished are 
themselves more likely to have children with poor nutrition, especially low birth weights (Victora 
et al., 2008). As a result of these different mechanisms, inequalities in child health due to disparities 
in economic status may also be an important part of the intergenerational transmission of 
socioeconomic status (Case, Lubotsky, & Paxson, 2002; Currie & Moretti, 2007). Thus, 
understanding the roles of different factors in child health can play a key role in addressing not 
only contemporaneous inequality, but also its intergenerational transmission.  
The multitude of different factors that can contribute to poor early health and nutrition is reflected 
in the diverse body of research on challenges to early health and interventions to promote and 
protect early development. Inadequate fetal development, measured in terms of intra-uterine 
growth restriction (IUGR), resulting in low birth weight (or being small-for-gestational age) has 
been identified as a key early factor in malnutrition, one that is often an outcome of maternal 
undernutrition or stunting (Bhutta et al., 2008; Black et al., 2008, 2013; Dewey & Begum, 2011; 
Victora et al., 2008). Programs targeting pregnant mothers with additional calories and 
micronutrients are therefore considered an important intervention (Bhutta et al., 2008). 
Once children are born, feeding is a key target of interventions. There is a large body of literature 
showing that promoting exclusive breastfeeding, considered best practice for children under six 
months, can increase rates of breastfeeding. Although breastfeeding does have other health effects, 
such as reducing mortality, there is no clear evidence that breastfeeding will increase children’s 
height and weight (Bhutta et al., 2008). Complementary feeding (the introduction of foods to 
infants) support and education programs are also considered crucial interventions to address 
feeding practices, and such programs have been demonstrated to increase children’s height in both 
food secure and food insecure populations (Bhutta et al., 2008).  
Conditional cash transfers have been shown to improve growth and reduce stunting, although it is 
unclear if it is the health and nutrition conditions of the transfers or the increase in income that 
drive these effects (Gertler, 2004). Estimates of the income elasticity of energy intakes and specific 
nutrients suggest that increases in income would improve child health and nutrition (Bhargava, 
2014). Specific micronutrients, such as zinc, can reduce malnutrition, and potentially intra-uterine 
growth restriction as well (Bhutta et al., 2008). Hygiene interventions, such as hand-washing, 
water quality, and sanitation, are also important for reducing diarrhea and thus improving nutrition 
outcomes (Bhutta et al., 2008; Spears, 2013).While the current literature does effectively document 
a wide variety of threats to nutrition and potential interventions across studies, it does a relatively 
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poor job of addressing the issue of the relative roles of different factors in child health and nutrition, 
primarily focusing instead on single issues or assessing single interventions.  
Although there are a complex variety of inter-related causes of malnutrition, the empirical 
literature on the determinants of health and nutrition that does examine multiple potential factors 
tends to focus on the most easily measured factors, including socio-economic factors such as 
parents’ education and wealth, geographic location, access to clean water and sanitation, and 
gender (Assaad, Krafft, Hassine, & Salehi-Isfahani, 2012; Khawaja, Dawns, Meyerson-Knox, & 
Yamout, 2008; Monteiro et al., 2010; Wagstaff, van Doorslaer, & Watanabe, 2003; Wagstaff & 
Watanabe, 2000; Wamani, Tylleskär, Astrøm, Tumwine, & Peterson, 2004; World Bank, 2012; 
Zere & McIntyre, 2003). The mechanisms through which socio-economic factors impact child 
health have received limited attention, despite their important implications for child health. One 
area that has received some attention in the literature is how mother’s schooling affects health 
(Behrman & Wolfe, 1987; Desai & Alva, 1998; Glewwe, 1999). 
 Other mechanisms have received scant attention in the literature. For example, although 
inadequate diet, in terms of quality and quantity, is a clear proximate cause of malnutrition 
(Bhargava, 2014), its role in inequalities in health and nutrition has not been adequately examined. 
Whether socio-economic inequalities are mediated through food quantity or food quality, or 
whether socio-economic and food effects are relatively distinct, has substantially different 
implications for the types of policies that are needed to address under-nutrition. For instance, it 
might be the case that feeding practices are sub-optimal regardless of socio-economic status, and 
thus feeding practices do not contribute to socio-economic inequality in malnutrition but do 
contribute to overall inequality. In contrast, differences in access to water and sanitation may affect 
nutrition and vary substantially by socio-economic status. Targeting food aid to the poor would, 
in such a case, be a poor policy for addressing either overall malnutrition or decreasing inequalities, 
while targeted improvements in water and sanitation would be highly effective for both goals.   

3. Conceptual Framework 
3.1 Child health production 
The literature on the causes of child malnutrition (Bhutta et al., 2008; Black et al., 2008) and the 
general health production function literature (Cebu Study Team, 1992; Rosenzweig & Schultz, 
1983; Strauss & Thomas, 1998), as well as previous work on child health inequality (Assaad, 
Krafft, Hassine, & Salehi-Isfahani, 2012), can serve as a starting point for understanding the 
determinants of children’s height and weight. This paper posits the following general child health 
production function: 
H=h(F, K, N, E, D, P; S, ν) (1) 

where a vector of health outputs, H (height, weight), is produced by the function h(), based on a 
series of vectors of health inputs including food, F, health knowledge, K, health conditions and 
practices, N, the health environment, E, maternal demographic and anthropometric characteristics, 
D, and prenatal development, P. The health inputs are selected in part by parents, and this selection 
may be affected by socio-economic characteristics, S, such as education, wealth, and income. S 
may also shape the technology of the production function.  
The budget constraint households face is a particularly important part of the role of S in shaping 
inputs. In general, families can be assumed to be selecting health inputs for their children to 
maximize utility in the face of their budget constraints (Cebu Study Team, 1992; Rosenzweig & 
Schultz, 1983; Strauss & Thomas, 1998). However, some aspects of health inputs, such as access 
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to health care or the disease environment, may be linked to socio-economic status, for instance the 
government providing fewer health centers in poorer neighborhoods, without being under the 
control of parents. In assessing the empirical relationship between health and socio-economic 
status, both parents’ choices based on socio-economic status and other relationships between 
socio-economic status and inputs will be detected. 
The child health production model also includes an element of random genetic variation, ν, that 
affects height and weight. When estimating the determinants of health, this term will also pick up 
any unobservable determinants. If unobserved determinants are correlated with observed 
determinants, the estimated impact of observed determinants may be biased. For instance, in 
models of the determinants of child health where clean water is  not accounted for, the direct role 
of food in the health production function will be over-stated if, for instance, food insecure families 
live in areas with less access to clean water.  

3.2 Inequality 
Inequality is both reprehensible and inevitable—not everyone can earn the same income, or be the 
same height. How, then, can economists or policy makers distinguish “problematic” inequality 
from “natural” inequality? Roemer (1998), drawing on various strands of political philosophy and 
economics, articulated a powerful and popular answer to this question with the concept of 
inequality of opportunity. He proposed that when considering inequality in outcomes, the portion 
due to “circumstances” beyond an individual’s control should be distinguished from the portion 
due to “effort.”2 Inequality in outcomes due to effort is morally acceptable, as effort is, by 
definition, under an individual’s control—and also creates powerful incentives in the marketplace, 
as when individuals receive unequal wages in recognition of unequal effort. In contrast to effort, 
circumstances are factors that are outside an individual’s control, such as gender, the location of 
birth, or parents’ education. Inequality due to circumstances is considered to not be morally 
justifiable. This circumstance-related inequality is called inequality of opportunity. 
There are some problems with Roemer’s original conceptualization of inequality of opportunity 
when considering child health outcomes. First, when considering young children, no 
circumstances are under children’s control. No differences in height or weight could be reasonably 
attributed to infants’ inadequate “effort” to grow. Thus, under Roemer’s framework, all inequality 
in outcomes for this age group is, by definition, inequality of opportunity. This definition yields a 
very unrealistic standard of equality of opportunity requiring equal heights and weights for all 
children. This paper, as others have done (Assaad, Krafft, Hassine, & Salehi-Isfahani, 2012), 
modifies Roemer’s concept to consider inequality of opportunity as only that inequality which is 
due to observable circumstances. Since not all circumstances are observable, or observed in survey 
data, inequality of opportunity measured on observable circumstances is therefore a lower bound 
on true inequality of opportunity. The remainder of inequality is considered to be “luck.” This 
partitioning of inequality based on what is observed in survey data has been identified as a serious 
shortfall, particularly when drawing policy implications (Kanbur & Wagstaff, 2014). Yet even the 
critics of inequality of opportunity note that the underlying exercise in assessing inequality of 
opportunity, analyzing the determinants of various outcomes, is valuable (Kanbur & Wagstaff, 
2014). Thus, this paper uses the inequality of opportunity approach as a method for summarizing 

2 The inequality of opportunity literature can also allow for factors within an individual’s control to be influenced by circumstances. 
For instance, the “effort” exerted in school or work is likely to be affected by one’s circumstances, and can be considered as an 
indirect form of inequality of opportunity (Bourguignon, Ferreira, & Menendez, 2007).    
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the determinants of child health inequality, a method which quantifies the role of those 
determinants and their mediators, and additionally grounds them in an ethical framework. 

4. Methods 
4.1 Creating a single measure of height and weight 
It is not possible to simply decompose inequality in height and weight directly. Height and weight 
progress with children’s age, and inequality identified by directly examining height and weight 
will be confounded by relationships between height and weight, the age distribution, and 
covariates. One common method, which this paper uses, is to measure height and weight in terms 
of z-scores calculated by comparing observed height and weight to reference distributions of 
healthy children of the same age and sex. The resulting measures are referred to as height-for-age, 
weight-for-age, and weight-for-height. Height-for-age and stunting (2 SD below the median of the 
healthy reference population in terms of height-for-age) effectively capture long-term, chronic 
malnutrition. Weight-for-height and wasting (2 SD below the median of the healthy reference 
population in terms of weight-for-height) indicate rapid weight loss or acute temporary 
malnutrition (Black et al., 2008). Height-for-age thus is, in part, an accumulated history of weight 
over time. Weight-for-age and underweight (2 SD below the median of the healthy reference 
population in terms of weight-for-age) include elements of both height-for-age and weight-for-
height.  
The WHO reference for z-scores is used, as it is the most recent growth standard (World Health 
Organization, 2006). Particularly for children, there does not appear to be ethnic variation in 
growth (Bustos, Amigo, Muñoz, & Martorell, 2001; Ulijaszek, 2001), and so the WHO reference 
can be used globally. The healthy reference populations have a constant mean and variance in the 
z-score. Z-scores do not, however, have a particularly intuitive interpretation in terms of inequality, 
and would alter the inequality indices. Z-scores also are problematic to use directly in inequality 
indices because they can be negative, and the best inequality index for examining inequality in 
child health cannot handle negative numbers. Therefore, z-scores are transformed back into height 
and weight measures in their natural units of centimeters and kilograms, but standardized relative 
to the distribution of a single reference age and gender—in this case, a 24-month old female child 
is used. This transformation, proposed by Pradhan, Sahn, and Younger (2003) allows for a more 
intuitive and less arbitrary scale in the inequality calculations, and has been used in past studies 
(Assaad, Krafft, Hassine, & Salehi-Isfahani, 2012; Pradhan, Sahn, & Younger, 2003). Because the 
transformation, particularly for height-for-age, is essentially multiplying the z-score and adding a 
constant (World Health Organization, 2006), it will have little impact on either the regressions or 
the resulting inequality measures.  

The standardized height, hs, is calculated as:  

ℎ𝑠𝑠 =  𝐹𝐹𝑎𝑎�,𝑔𝑔�
 −1(𝐹𝐹𝑎𝑎,𝑔𝑔(ℎ)) (2) 

where Fa,g is a function that outputs height z-scores based on the distribution in the WHO healthy 
reference population for an individual age a and gender g. The observed height of that individual 
is h, 𝑎𝑎� = 24 months, and �̅�𝑔 = female. Essentially, the z-score for a child of observed height h, age 
a, and gender g is calculated from 𝐹𝐹𝑎𝑎,g(ℎ). The z-score is then used in the inverse function, 𝐹𝐹𝑎𝑎�,𝑔𝑔�

−1() 
to calculate the height for a 24-month-old female with that z-score. An equivalent transformation 
is used for weight-for-age or weight-for-height. 
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4.2 Inequality decompositions 
Assessing the role of different factors in child health inequality and in mediating socio-economic 
inequality requires estimating both total inequality in child health outcomes (transformed height 
and weight) and the shares attributable to socio-economic factors before and after accounting for 
the potential mediators such as feeding or prenatal factors. The choice of inequality index, the path 
of decomposition (direct or residual) and whether parametric or non-parametric methods are used 
for decompositions will all affect resulting estimates of inequality and shares (Ferreira & Gignoux, 
2008).  
In order to assess the shares of inequality attributable to different circumstances, that is to 
distinguish inequality of opportunity from the residual attributed to luck, it is necessary to have a 
decomposable index. Generalized entropy (GE) indices are a class of inequality indices that are 
decomposable and have a number of other desirable theoretical and practical properties (Duclos & 
Araar, 2006). The GE(0) index (also known as the Theil-L index or the mean logarithmic 
deviation) measures the average deviation between the logarithm of the mean and the logarithms 
of observed values of a continuous variable as follows (Duclos & Araar, 2006): 

GE(0) = � �𝑙𝑙𝑙𝑙(𝜇𝜇) − 𝑙𝑙𝑙𝑙(𝑄𝑄(𝑝𝑝)�𝑑𝑑𝑝𝑝
1

0
 

(3) 

where µ is the mean value of the continuous variable of interest (transformed height, weight), p is 
the cumulative proportion of the population, where the population has been ordered from lowest 
to highest values of the variable of interest (i.e., shortest to tallest heights), and Q(p) is the value 
of the continuous variable (height) at cumulative proportion p. The GE(0) index emphasizes 
inequality at the lower end of the distribution, which is desirable in assessing child health, as 
extreme malnutrition is of particular concern.3  
The GE(0) index can be decomposed into inequality of opportunity directly or indirectly (as a 
residual). A smoothed distribution can be used to eliminate all the residual inequality (leaving only 
inequality due to circumstances) or a standardized distribution can be used to eliminate all 
inequality due to circumstances (leaving only residual inequality due to luck). The smoothed 
distribution allows for an estimate of the share of inequality of opportunity in total inequality 
directly, while the standardized distribution calculates it as a residual (Ferreira & Gignoux, 2008). 
Only the GE(0) measure will generate the same results for both direct and residual methods 
(Duclos & Araar, 2006; Ferreira & Gignoux, 2008).4 This paper uses the standardized distribution, 
using the residual approach to calculating inequality of opportunity because, as discussed below, 
child health and nutrition deteriorates with age. Age is also correlated with a number of other 
characteristics, such as feeding practices, and thus it is necessary to control for age. However, it 
would be undesirable to treat age as a circumstance, as all children will pass through different ages. 
Using the standardized distribution to estimate inequality of opportunity with age not being treated 
as a circumstance makes it possible to estimate inequality of opportunity without age confounding 
estimates.  

3 The GE indices (and their transformations) are also the measures that satisfy standard axioms and decomposability for measuring 
inequality in a continuous outcome (Cowell, 2000). These axioms have been derived in a context of income inequality, but appear 
transferable to the context of health inequality, particularly in the absence of an axiomatic approach for health or child nutrition. 
4 For indices other than GE(0), removing inequality due to circumstances or removing inequality due to luck will yield different 
estimates of inequality of opportunity because of additional terms in the decomposition. See, for instance, the decomposition of the 
coefficient of variation squared (Roemer, 2014) or other generalized entropy measures (Ferreira & Gignoux, 2011). 
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While both parametric and nonparametric methods can be used to estimate how outcome y depends 
on circumstances, C, there are substantial tradeoffs associated with each of these two methods 
(Ferreira & Gignoux, 2008). Nonparametric methods allow one to partition the population into k 
groups, without any functional form assumptions on the relationships between circumstances and 
outcomes, simply comparing the group means and the population mean to estimate inequality. The 
main downside of this method is that, in order to retain adequate cell sizes for typical samples, 
very few circumstances rapidly exhaust the possibilities for decomposition. For instance, a 
relatively parsimonious specification, with three regions, three mother’s education levels, two 
genders, and five wealth quintiles requires 90 groups to be estimated. With a minimum cell size 
of 100, this already requires 9,000 observations. It also does not allow for the use of continuous 
variables, unless they too are partitioned (for instance, partitioning food intake into more than four 
feedings or less than four feedings), which will substantially reduce the inequality attributable to 
these variables. Nonparametric methods were therefore not considered for this paper, since a large 
number of variables are of interest, as well as continuous and count variables such as birth weight 
and number of feedings.  
Parametric methods require functional form assumptions (Ferreira & Gignoux, 2011). For 
instance, ordinary least squares (OLS) regressions, the method used in this paper, assume that 
circumstances are additive, although interactions can relax this assumption somewhat. The 
assumed additive functional form substantially reduces the data requirements, and allows for the 
assessment of potentially many more circumstances contributing to inequality.  
Recall that two relationships are of interest: both how socio-economic circumstances, S, generate 
child health disparities and how these disparities are mediated through a number of different 
factors, M (F, K, N, E, D, P in (1)). Thus, in line with studies that decompose inequality into the 
direct and indirect effect of circumstances (Bourguignon, Ferreira, & Menendez, 2007), I will 
estimate both a “reduced form” model with just socio-economic status and a “structural” model 
that allows for disentangling the effects of socio-economic mediators (as well as any additional 
effects they may have). Essentially, I am assuming that M are a function of socio-economic status, 
S: 

Mi =Si𝛾𝛾+𝜂𝜂i (4) 

where 𝛾𝛾 are the coefficients that link the socio-economic variables with the mediators.  
The direct effects of socio-economic status (or residual effects of omitted variables, as socio-
economic status should not act as a direct input) and the indirect effects through M on y (height 
and weight measures) can then be disentangled by estimating:  

yi = Siα+𝑀𝑀𝑖𝑖𝛽𝛽 + 𝜐𝜐i (5) 

This can be contrasted with the “reduced form” effects of socio-economic status: 

yi = Si(α+𝛽𝛽𝛽𝛽) + 𝜂𝜂i𝛽𝛽 +  𝜐𝜐𝑖𝑖 (6) 

Which are readily estimated as 

yi = Siδ+𝜔𝜔𝑖𝑖 (7) 

Estimating first (7) and then (5) allows for a comparison of the magnitude of socio-economic 
effects and their mediators. Estimating (5) with subsets of M, such as those elements of the early 
environment only or prenatal environment only, can allow for identification of the relative role of 
different factors in mediating disparities by looking at the shifts in the contributions of S to 
inequality as various mediators are added.   
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To move from the estimation of regressions to inequality shares, let the equation  

yi = Ci𝜓𝜓+εi (8) 

with the vector C be used as a generalization of (5) and (7), where C is some mix of S and possibly 
elements of M. Then the estimated parameters, 𝜓𝜓�, are used to compute standardized distributions, 
𝑦𝑦𝚤𝚤� , as (Ferreira & Gignoux, 2011):  

𝑦𝑦𝚤𝚤� = 𝐶𝐶̅𝜓𝜓�  + 𝜀𝜀�̂�𝑖 (9) 

Where 𝐶𝐶̅ is the vector of sample mean circumstances and 𝜀𝜀�̂�𝑖 is the estimated residual from equation 
(8). After differences in circumstances are controlled for by using mean circumstances, the 
remaining variability is exclusively in the residual, i.e. within types or circumstance groups. These  
𝑦𝑦𝚤𝚤�  can be used to calculate inequality of opportunity, 𝜃𝜃𝑟𝑟, residually as a share of total inequality 
(Ferreira & Gignoux, 2008): 

𝜃𝜃𝑟𝑟 = 1 − 𝐺𝐺𝐺𝐺0({𝑦𝑦𝚤𝚤�})
𝐺𝐺𝐺𝐺0��𝑦𝑦𝑖𝑖 ��
�  (10) 

Inequality of opportunity can thus be interpreted as the share of total inequality due to 
circumstances.  
The partial shares of a circumstance or group of circumstances J in inequality can be calculated 
based on a counterfactual standardized distribution (Ferreira & Gignoux, 2008): 

𝑦𝑦𝚤𝚤�
𝐽𝐽 = 𝐶𝐶̅𝐽𝐽𝜓𝜓�𝐽𝐽 + 𝐶𝐶𝑖𝑖

𝑗𝑗≠𝐽𝐽𝜓𝜓𝑗𝑗≠𝐽𝐽 + 𝑢𝑢�𝑖𝑖 (11) 

This is then used to estimate the share of circumstance set J in total inequality as:  

𝜃𝜃𝑟𝑟
𝐽𝐽 = 1 − 𝐺𝐺𝐺𝐺0��𝑦𝑦𝚤𝚤�

𝐽𝐽��
𝐺𝐺𝐺𝐺0��𝑦𝑦𝑖𝑖 ��
�  

(12) 

These partial shares are the focus of this paper, especially how shares for socio-economic 
inequality are mediated through different determinants such as health knowledge or the health 
environment. Both inequality of opportunity and partial shares can be tested for statistical 
significance by generating bootstrapped standard errors around the estimates. 

4.3 The problem of measurement error 
Measurement error is a potential problem for both estimating inequality of opportunity and 
whether different factors mediate socio-economic inequality. A number of different variables 
could be mis-measured, starting with anthropometric measures. Although height and weight are 
the best-measured anthropometric measures (Ulijaszek & Kerr, 1999), major problems can still 
occur in fielding such measurements (Department of Statistics & Macro International Inc., 2008). 
Missing information on anthropometric indicators (data are missing for 7% of children) is 
relatively random (Department of Statistics (Jordan) & ICF International, 2013) and unlikely to 
induce bias. If there is random measurement error in the dependent variables (height, weight), the 
regressions of these outcomes on circumstances will not be biased (Bound, Brown, & Mathiowetz, 
2001). However, the estimate of total inequality is likely to be biased upwards by random errors, 
thus increasing the denominator but not the numerator of inequality of opportunity and under-
estimating inequality of opportunity.  
Socio-economic status is surely measured with error, as, first, not all dimensions of socio-
economic status are captured. For instance, there are data on wealth based on an asset index, but 
not on incomes. Measurements of socio-economic status that are available can be expected to have 
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some degree of random error. In the regressions of anthropometric outcomes on circumstances, 
(randomly) mis-measured covariates will have coefficients that suffer from attenuation bias 
(Bound, Brown, & Mathiowetz, 2001). This will lead to an under-estimate of inequality of 
opportunity in child health related to socio-economic status. Overall, given at least some degree of 
measurement error and certainly missing dimensions of socio-economic status, the estimated 
inequality of opportunity in child health from socio-economic status is a lower bound.  
When adding additional covariates that might mediate socio-economic inequality or have 
independent effects on child health inequality, an array of different measurement error problems 
might occur. Again, it is likely that many of the circumstances will be measured with error, leading 
to attenuation bias in the regressions. This attenuation bias will in turn lead to an under-estimate 
of inequality of opportunity. An additional set of considerations arises in comparing the partial 
effects for different sets of circumstances. Some dimensions of circumstances are likely to be better 
measured than others. Child gender, for instance, will probably be better measured than recall 
reports of whether breastfeeding initiation after birth was immediate, after one hour, or two hours, 
etc. This means that the estimated partial effects may be differentially attenuated depending on 
how extensive measurement error is. The comprehensiveness of the observed variables in 
capturing a concept is also going to be a factor; child gender can fairly readily be captured by a 
single variable, but health knowledge or differences in feeding practices are not so readily 
measured. Findings must then be interpreted with some caution in terms of what is included as 
well as what is likely to be accurately measured.  
A final problem arises in assessing the mediating roles of different factors in child health 
inequality. The assessment of factors’ mediating roles will be affected by the extent of differential 
measurement in relation to links with socio-economic status. For instance, sewage connections 
may be closely related to housing characteristics and durable assets, which are captured by the 
wealth index, while the frequency of protein consumption relates more closely to current income, 
which is not measured directly but is proxied with assets and employment. Thus, if both sewage 
connections and protein feeding frequency actually equally mediate socio-economic disparities in 
child health, one would expect that sewage connections would appear to mediate more of socio-
economic inequality of opportunity in this paper’s necessarily partial and mis-measured estimates. 
Similarly, although the production function suggests that socio-economic status should have no 
direct effects on child health after all inputs have been accounted for, with mis-measured and 
limited information on inputs, it is likely that some partial effects from socio-economic inequality 
of opportunity will remain even after including all the available mediators.  
All of these measurement problems of partial information, mis-measurement, and differentially 
captured mediation will be further exacerbated if any of the measurement error is systematic 
(related to covariates). For instance, survey teams may have rushed through interviews with poorer 
households that had poor heating and taken more care at richer households that were well-heated. 
Or families from poorer households might be more sensitive about appearing to be poor, in terms 
of having limited food, and so they inflated the frequency of children’s meals. These types of errors 
can introduce a large number of potential biases into the data.  
In an ideal world, it might be possible to correct the measurement error problems. For instance, 
instrumental variables can be used to correct random measurement errors. However, instrumental 
variable solutions to measurement error cannot be used when there is measurement error in a 
binary or categorical variable (i.e., most of the variables analyzed in this paper). This is due to 
measurement error in such variables being non-classical; there is always a correlation between the 
error and the true value (Bound, Brown, & Mathiowetz, 2001). Additionally, even for the 
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continuous variables, a large number of valid instruments would be required to identify all of the 
potentially mis-measured variables. Such variables are not available in the DHS data, so no 
corrections for measurement error are undertaken. Overall, the different types of measurement 
error are likely to lead to under-estimates of inequality of opportunity, but to potentially differential 
extents for different variables. Thus, caution is required in interpreting the findings that follow.   

5. Data 
5.1 The sample 
This paper uses the 2012 DHS for Jordan. The survey sampled 15,190 households and 11,352 
ever-married women ages 15-49 (Department of Statistics (Jordan) & ICF International, 2013). 
The survey is nationally representative. The data include anthropometric information (height and 
weight) for children under age 5, with a two-thirds random sample of households selected for 
anthropometric measurements. The 2012 DHS also includes questions that refer specifically to the 
youngest child under two years of age. For instance, food consumed by the child in the day 
preceding the survey, as well as the number of times during the day the child had consumed foods 
is collected only for the youngest child under two. Thus, for the analyses of inequality of 
opportunity, the sample is further limited to 2,230 young children. Any expansion in inequality 
occurring past this age or any catch-up in growth will not be captured by this analysis. 

5.2 The covariates   
In order to identify the drivers of socio-economic disparities in children’s nutrition, this paper first 
examines a number of socio-economic characteristics, such as parents’ education and wealth, and 
their relationships with children’s growth. Secondly, this paper incorporates a large number of 
measures of inputs to the child health production function, such as parents’ health knowledge or 
feeding practices. These inputs are the mechanisms through which socio-economic disparities may 
be mediated. Comparing the estimates of inequality of opportunity with and without the input 
variables allows for an assessment of the mediating role of different inputs, such as feeding 
practices.  
Table 1 describes in detail how individual variables are aggregated into categories. Two broad 
categories of socio-economic variables are considered, parents’ education and “wealth and 
employment.” Parents’ education incorporates the mother’s and father’s education categorically. 
Wealth and employment incorporates the household wealth score (a factor variable),5 parents’ 
employment statuses, and employed parents’ occupations. Education and wealth/employment may 
have different effects and different mediators in determining child health outcomes. For instance, 
parents’ education may mediate health knowledge, while wealth and employment may mediate 
food quantity and quality. 
In assessing the mediators of disparities, gender is considered (comparing females to males), to 
investigate whether gender discrimination is occurring generally or along socio-economic lines. 
Geographic differences are examined, in terms of governorates, rural versus urban, refugee camps 
versus non-refugee areas, and badia (arid areas) versus non-badia. Place of residence is not directly 
an input into the health production function. However, a number of potential mediators that cannot 
readily be measured in the data may be captured by place of residence, such as the local climate. 
Thus, if geographic differences mediate socio-economic disparities, this may be due to the disease 
environment, or differences in access to services such as sanitation, water, or health care. 

5 Because the wealth score provided with the data is a standardized factor, including negative values, in order to incorporate the 
wealth factor and its square into regressions appropriately, the wealth factor had to be shifted into purely positive terms. This was 
done by adding the minimum value of the standardized variable to all wealth scores.  
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Geographic differences might also pick up ethnic disparities in health if certain ethnic populations 
are geographically concentrated.  
Feeding practices are a key area of investigation, as these are both a target of policy interventions 
and a frequently posited mediator for socio-economic disparities. Children from poorer families 
may consume less food, or less diverse food. They may also be less likely to be breastfed. 
Information on breastfeeding initiation, whether a child is currently breastfed, exclusively 
breastfed, or fed with a bottle is incorporated into the category “food.” In addition, the (categorical) 
frequency of feeding is incorporated. Being fed once, twice, thrice, or four or more times per day 
is the categorical breakdown. The frequency of feeding is a proxy for energy intake, and depending 
on their breastfeeding status and age, children should be fed at least two or three meals a day, plus 
one or two snacks (Department of Statistics (Jordan) & ICF International, 2013; World Health 
Organization, 2005, 2008). The number of different types of foods, achieving a minimum daily 
variety of foods, and achieving certain minimums within certain types of foods, such as protein, 
all play an important role in adequate nutrition (Department of Statistics (Jordan) & ICF 
International, 2013; World Health Organization, 2005, 2008). Food types in the data are detailed 
to the level of “yogurt” or “carrots, red potatoes, or pumpkin.” The paper aggregates information 
to assess the number of liquids, proteins, grains, and fruits/leafy vegetables fed as a part of the 
“food” category. Because feeding practices are closely related to age, age in months is controlled 
for, since, as discussed below, height- and weight-for-age decay over time, and could confound 
food/nutrition relationships. However, age is not considered a circumstance or mediator in the 
analyses.  
Mother’s health knowledge has been demonstrated in other contexts to be an important mediator 
of socio-economic disparities in child health (Glewwe, 1999). There are a large number of 
questions about mother’s health knowledge in the DHS data. Variables for mother’s knowledge of 
tuberculosis and oral rehydration salts (ORS) are incorporated into the analysis as measures of 
health knowledge that are likely to directly affect child health. A factor variable based on women’s 
family planning knowledge is also included as a measure of general health knowledge.6  
Health conditions, and how they are managed, may mediate socio-economic disparities in health 
and nutrition. Diarrhea and infection in particular have been linked to malnutrition (Glewwe, 
Koch, & Nguyen, 2004; World Bank, 2010). Although the entire history of episodes of illness is 
likely to drive current nutritional status, in the DHS data the only information on diarrhea is 
whether it has occurred in the past two weeks, along with its persistence (whether it is still 
ongoing). Likewise information on fever/cough in the past two weeks and its persistence is 
incorporated. These measures together comprise the category of health conditions.  
A wide set of factors affect the health environment children experience. On the household level, 
the drinking water source, sewer connection, distance to health facilities, incidence of family 
smoking, and crowding (persons per room) may all mediate socio-economic disparities in nutrition 
by affecting the child’s health environment. Since the DHS samples in clusters of approximately 
20 households, the local (cluster) level health environment can be measured in terms of the 
drinking water source, sewer connections, and wealth of other households, all of which are likely 

6 Additional data not included in the analyses measure health knowledge about HIV/AIDS, knowledge of sexually transmitted 
infections, knowledge of the fertile period, and other questions about knowledge of tuberculosis (Department of Statistics (Jordan) 
& ICF International, 2013). These questions were less relevant to both child health and as a measure of general health knowledge, 
since, for instance, there are less than 1000 reported cases of HIV in Jordan (Department of Statistics (Jordan) & ICF International, 
2013). Interpretation of the additional questions was also potentially problematic, as disease and transmission knowledge could be 
indicative of illness rather than general health knowledge.  
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to contribute to the health of children, particularly in terms of the potential disease environment in 
their community.  
Two final factors that are considered are mother’s demographics and a child’s birth weight (as 
recalled by the mother). Mother’s demographics incorporate both the age (categorically) and 
height of the mother. Weight of the mother was considered, but could be a product (rather than a 
cause) of the conditions that lead to child malnutrition. Mother’s height (particularly her own 
stunting and malnutrition during childhood) has been shown to transmit across generations 
(Bhalotra & Rawlings, 2011). Mother’s age at birth also has an important effect on health and 
nutrition outcomes (Kozuki et al., 2013). Teenaged mothers are particularly a hazard to child 
health, but are also fairly rare in Jordan, with only 5% of 15-19 year-olds pregnant or having had 
a child (Department of Statistics (Jordan) & ICF International, 2013). Birth weight, particularly 
low versus normal birth weight, has been shown in other contexts to drive long-term health and 
nutrition outcomes (Bhutta et al., 2008; Black et al., 2008, 2013; Dewey & Begum, 2011; Victora 
et al., 2008). Birth weight is likely to be a function of maternal nutrition and health preceding and 
during pregnancy, and socio-economic conditions will likely affect maternal and fetal health and 
nutrition. Birth weight may also pick up the effects of prematurity, as there is no gestation 
length/prematurity data in the DHS. Mother’s demographics and birth weight together are 
considered to be mediators of the prenatal environment, while the health environment, health 
conditions, health knowledge, feeding, gender, and geographic differences will mediate primarily 
the early (post-natal) environment. 
In order to quantify socio-economic disparities in child nutrition and to assess their mediators, the 
inequality decompositions are undertaken in sequence. This paper first estimates parametric 
regressions of the determinants of the standardized anthropometric measures and inequality of 
opportunity for socio-economic characteristics (education, wealth and employment) alone. 
Gender, geographic differences, food/feeding, health knowledge, health conditions, and the health 
environment are then added to the regressions to estimate how much of the socio-economic effects 
are mediated through these measures (how much the partial effects decrease after controlling for 
mediators). Lastly, mother’s demographics and the child’s birth weight are added to the analyses. 
This division of added regressors allows for the identification of socio-economic mediators after 
birth, and preceding birth, by comparing the latter two analyses. 

6. Results 
6.1 Patterns of health and nutrition 
Overall, Jordan has a moderate problem with malnutrition. Figure 1 shows the distribution of 
height-for-age, weight-for-age, and weight-for-height z-scores for children under age five. Around 
7.6% of children are stunted and the average height-for-age is -0.39 SD. Around 3.0% of children 
under age five are underweight and the average weight for age is -0.10 SD; weight falls just slightly 
short of a healthy reference distribution. Given the patterns for weight- and height-for-age, it is 
unsurprising that just 2.4% of children are wasted, and the average weight-for-height is 0.17 SD.  
These rates of stunting and underweight are significantly higher than those expected in a healthy 
reference population (2.3% (World Health Organization, 2006)) at statistical significance levels 
below 0.1%. Average height-for-age and weight-for-age are similarly below zero with significance 
levels below 0.1%. Wasting is not significantly different from 2.3%, but average weight-for-height 
is above zero with significance levels below 0.1%. 
The pattern of nutrition by age shows different outcomes for average nutrition and acute 
malnutrition (Figure 2). At birth and during the first year of life, average height-for-age, weight-
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for-age, and weight-for-height in standard deviations are similar to that for the reference 
population. Stunting, underweight, and wasting are relatively high at birth and decrease over the 
first year of life. With some moderate fluctuations, height and weight measures fall starting at 10 
months, with an especially steep decline through 20 months. Both stunting and being underweight 
increase from 10 months to 20 months of age before leveling off and slowly decreasing over time. 
In developmental terms, this suggests that on average children experience deteriorating nutrition 
throughout the early years, but that acute malnutrition may be offset over time.  

6.2 Health and socio-economic status 
There are large differences in health and nutrition by socioeconomic status in Jordan. Although 
breaking the data down by both child’s age in months and wealth quintile is somewhat noisy, 
Figure 3 shows that overall children from less wealthy households have poorer nutrition outcomes. 
Only children from the richest quintile remain near the healthy reference median for height in 
Jordan. The poorest quintile has particularly low height-for-age and high stunting, with the worst 
period between 30-40 months before some recovery and partial convergence towards the other 
wealth groups. The patterns of growth presented by poorer children in Jordan are similar to those 
seen throughout low and middle income countries (Shrimpton et al., 2001; Victora, de Onis, Hallal, 
Blössner, & Shrimpton, 2010). Although differences in weight-for-age are smaller, there is also a 
clear socioeconomic gradient in weight-for-age and being underweight. Weight-for-height, likely 
to measure transitory nutritional status, does not show such clear patterns.  
Figure 4 examines whether these differences by wealth are significantly different across the age 
distribution, showing the smoothed values of height-for-age, weight-for-age, and weight-for-
height for children from the richest and poorest quintiles. In addition, 95% confidence intervals 
are presented. Over almost all of the age distribution for height-for-age, the mean values for the 
children from the richest and poorest quintiles lie outside of each other’s confidence intervals. For 
weight-for-age the confidence intervals alternately do and do not overlap each other’s mean values, 
particularly depending on which confidence interval one is looking at. Weight-for-height shows 
no clear pattern nor significant differences.  
Focusing on the youngest child under two, the sample for the inequality of opportunity analysis, 
Table 2 shows anthropometric indicators, as well as the distribution of the sample, by socio-
economic status. There is a clear socio-economic gradient by parents’ education, with children of 
secondary educated parents showing a substantial improvement in health over preceding levels of 
education, and children of university educated parents being particularly well-off. It is also only 
among the richest fifth of households that stunting, underweight, and wasting are all below the 
level observed in the healthy reference population, while the poorest quintile is clearly the worst 
off. For instance, 16.7% of children from the poorest quintile are stunted compared to 0.7% of the 
richest children. Employment characteristics, which may be related to income, wealth, and 
education, also show clear socio-economic differences. Children with parents in white-collar 
occupations, such as professionals or managers, have better nutrition outcomes. Overall, there are 
clear disparities in child health by socio-economic status. However, the mediators of these factors 
are not immediately obvious, and are important information for designing interventions to address 
both inequality and lingering malnutrition in Jordan.  

6.3 Inequality of opportunity in child health 
The first set of parametric regressions modeling the determinants of the standardized 
anthropometric measures yields estimated inequality of opportunity for socio-economic 
characteristics (education, wealth and employment) alone. This specification is referred to as 
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“SES.” In order to estimate the role of different factors in mediating socio-economic inequality, 
gender, geographic differences, food/feeding, health knowledge, health conditions, and the health 
environment are then added to the regressions. This specification’s additions are referred to as “+ 
Early Environment.” The final specification adds mother’s demographics and the child’s birth 
weight, which is referred to as “+ Prenatal Environment.” Partitioning the added regressors in this 
fashion allows for the identification of socio-economic economic disparities, mediators after birth, 
and preceding birth, by comparing the various analyses. Table 3 shows, for the analysis sample, 
the summary statistics for the different circumstances and covariates.  
Table 4 (for height-for-age), Table 5 (for weight-for-age), and Table 6 (for weight-for-height) all 
show the underlying regressions for the outcomes transformed into the anthropometrics of a 24-
month-old female, based on z-scores. Regressions are presented both without and with the addition 
of controls for age in months. Estimates of inequality of opportunity are based on the regressions 
where age is included as a control, but does not to contribute to estimated inequality of opportunity. 
Since age can contribute to total inequality but does not contribute to inequality of opportunity, 
inequality of opportunity measured here is likely to underestimate inequality of opportunity in 
children’s long-term outcomes. 
Figure 5 presents inequality of opportunity under different specifications for the three 
anthropometric outcomes. Values underlying the figure, bootstrapped standard errors, and 
statistical significance are presented in Table 7. There is substantial (and, in the cases of height- 
and weight-for-age, statistically significant) socio-economic inequality of opportunity. In terms of 
height-for-age, 6.4% of total inequality is socio-economic inequality of opportunity. 
Approximately 4.3% of inequality in weight-for-age is socio-economic inequality of opportunity 
and 2.1% of weight-for-height.  
Comparing subsequent specifications, it is notable how much additional inequality is explained 
with the added variables, suggesting that while the covariates may mediate socio-economic 
inequalities to some extent, they also have additional contributions to inequality that are unrelated 
to socio-economic status. Substantial measurement error in socio-economic status could also cause 
the addition of other variables to have an apparent direct role in inequality of opportunity when in 
fact the other variables are also mediating differences related to socio-economic status.  Inequality 
of opportunity in height rises from 6.4% to 13.6% with the addition of early environmental factors, 
and further to 25.1% with the addition of the prenatal environment (mother’s demographics and 
birth weight). The increase with the addition of the prenatal environment is particularly notable on 
two grounds; first, it is large, almost doubling inequality of opportunity, suggesting that more than 
half of nutrition inequality is determined prior to birth. Second, the resulting level of inequality of 
opportunity, 25.1%, is very large, particularly given that inequality related to age, which is 
substantial, contributes to total inequality, and that much of natural genetic variation remains 
unaccounted for.  
A similar pattern of increasing inequality of opportunity with the addition of variables across 
specifications is observed for weight-for-age and weight-for-height. Inequality of opportunity in 
weight-for-age rises from 4.3% with socio-economic status only to 12.9% with the addition of the 
early environment, and then 22.8% with the addition of prenatal environment. Again, there is both 
a large increase and a high level of inequality of opportunity after adding the prenatal environment. 
Weight-for-height rises from 2.1% to 7.3% and then 9.9% as the early and prenatal environment 
are added. Notably, the addition of the prenatal environment explains only a little more, which is 
consistent with weight-for-height being driven by short-term fluctuations in nutrition and health. 
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Some of the inequality of opportunity detected here as relating to the prenatal environment may 
be related to genetic variation in anthropometrics and growth. The importance of genetic variation 
in human development generally is vigorously debated in terms of nurture versus nature 
(Goldberger, 1979). There are a wide range of estimates of the proportion of differences due to 
genetic factors (heritability) for height and weight (Baker, Reynolds, & Phelps, 1992; Dubois et 
al., 2012; Livshits, Peter, Vainder, & Hauspie, 2000; Towne, Guo, Roche, & Siervogel, 1993). 
Genetic factors affect not just birth weight or length, but also the parameters of growth patterns 
(growth curves) after birth. A study using data from 23 twin birth-cohorts across four countries 
found that heritability was low at birth (4.8% to 8.7%) but increased with age. Thus, some of the 
estimated inequality of opportunity in terms of the prenatal environment may be related to genetic 
variation. 

6.4 Mediators (partial effects) in inequality of opportunity of child health 
A number of different factors mediate inequality of opportunity in child health. Figure 6 presents 
the partial effects for different categories of variables, in terms of shares of total inequality under 
different specifications for the different anthropometric outcomes. Values underlying the figure 
are in Table 7. Looking at socio-economic status alone, there are effects for both parents’ education 
and wealth and employment, particularly for height- and weight-for-age. Around 4.6% of height-
for-age inequality is due to wealth and employment, and 3.0% due to parents’ education.7 Weight-
for-age likewise shows a larger wealth and employment than education effect, but the opposite is 
true for weight-for-height.  
Adding the child’s early environment reduces the impact of parent’s education, but has little or no 
effect on the wealth/employment effects for weight-for-age or height-for-age (but reduces 
wealth/employment effects more than education effects for weight-for-height). Little of the long-
term patterns of inequality in nutrition by wealth or employment are mediated through the early 
environment; it is not feeding, health knowledge, health conditions, or the health environment that 
contribute to wealth/employment inequality, but these do have some effect on education related 
socio-economic inequalities. That these factors are mediating little wealth/employment effect and 
only a modest education effect is particularly interesting given that, in a number of dimensions of 
these health inputs, there is clear socio-economic inequality. For instance, although there are not 
large socio-economic differences in breast-feeding, there are socio-economic disparities for 
mother’s education and especially wealth in terms of complimentary feeding (Department of 
Statistics (Jordan) & ICF International, 2013). Yet these differences do not seem to be driving the 
socio-economic disparities in child health observed in Jordan.  
However, when adding the prenatal environment, there is a larger drop in wealth/employment 
inequality of opportunity and a small drop in education related inequality (for height- and weight-
for-age). The pattern of prenatal factors mediating wealth and employment differences but not 
education differences was confirmed by adding the prenatal factors alone (excluding the early 
environment) to the SES variables and seeing a large decrement in wealth and employment but not 
in education.  
Thus, wealth and employment disparities are mediated in large part by prenatal development. 
Notably there remain substantial disparities by socio-economic status even after the many 

7 Partial effects do not necessarily add exactly to total inequality of opportunity.  
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variables included have been added.8 Insufficiently precise measurements of other covariates, such 
as health knowledge, may contribute to these lingering effects, but they also suggest that there are 
other socio-economic effects not yet measured or accounted for that may contribute to socio-
economic disparities; issues such as the disease environment (poorer families living in areas with 
higher burdens of parasites, for instance) may drive these remaining effects.  
A number of different individual partial effects mediate socio-economic status or make additional 
substantial contributions to inequality in children’s nutrition. There is essentially no gender 
inequality, and only small and insignificant geographic inequality. Food and feeding practices do 
contribute substantially to inequality, particularly to weight. The smaller contributions to height 
may be because concurrent feeding affects weight, and the full history of feeding affects height, 
so effects on height are underestimated. Around 4% of inequality in weight-for-age is related to 
feeding, and this is statistically significant. Health knowledge has at most a small and never 
statistically significant contribution. Because parents’ health knowledge may manifest itself in 
terms of feeding practices or health conditions, the importance of health knowledge is particularly 
likely to be under-estimated. However, if, for instance, knowledge of ORS played a central role in 
health inequality, that should still be picked up in terms of an impact of health knowledge rather 
than other covariates. Health conditions likewise have small and insignificant effects, although 
health conditions are only measured for the past two weeks and not a full history. 
The early health environment, on both the household and local level, does have a large and 
statistically significant contribution to inequality of opportunity for height-for-age, contributing 
around 5% of total inequality. In the regressions (Table 4), cluster level wealth, sanitation, and 
water all have large effects and appear to matter more than the corresponding household level 
characteristics, suggesting that the health/disease environment contributes to inequality in height 
primarily on a community rather than household level.  
The contributions of maternal demographics (age and height) are large and significant for height-
for-age, where they contribute 6.4% of total inequality. Effects are smaller (2% or 1%) and 
insignificant for the weight measures. The effects of maternal demographics, driven primarily by 
mother’s height (Table 4) are a clear intergenerational transmission of long-term nutritional 
outcomes. Transmission of genetic factors across generations may play an important role in the 
effects of maternal demographics, but given estimates of heritability (Dubois et al., 2012), which 
should also manifest in measures like birth weight, genetic factors can be expected to only be part 
of the relationship across generations. Both “nature” (genetic factors) and “nurture” have been 
identified as key factors in the intergenerational transmission of health, economic, and education 
outcomes (Behrman & Rosenzweig, 2004; Bjorklund, Lindahl, & Plug, 2006). Other mechanisms 
may be occurring. For instance, maternal undernutrition has been linked to low birth weight 
(Victora et al., 2008) and maternal height has been linked to stunting, and underweight in global 
studies (Ozaltin, Hill, & Subramanian, 2010). 
Much of children’s nutrition is also driven by health and nutrition accumulated prior to birth; 
11.3% of inequality in height-for-age and 12.0% of inequality in weight-for-age is determined by 
weight at birth (both are statistically significant). In Jordan, 13.8% of births have low birth weight 
(weigh less than 2.5 kg) (Department of Statistics (Jordan) & ICF International, 2013). Although 
comparability of national statistics may be problematic, this is a relatively high share of low birth 

8 Differences by socio-economic status are unlikely to be driven by particular components of the asset index, such as refrigerators, 
freezers, or dishwashers, which might affect food safety, as there is little variation in household ownership of these three assets. 
Almost all families have refrigerators, less than 10% have freezers, and almost none have dishwashers. 
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weight infants, particularly considering Jordan’s performance on other anthropometric measures. 
The shares for the United States and United Kingdom are 8% and the average for the least 
developed countries is 13% (UNICEF, 2014). Weight-for-height, capturing short-term 
fluctuations, has only a 1.6% contribution from initial status, consistent with prenatal growth 
affecting long-term patterns but not short-term fluctuations. 

6.5 Further explorations of mediators of inequality in child health 
The role of prenatal factors in overall inequality of opportunity in child health and particularly in 
mediating socio-economic opportunity is notable. Figure 7 and Figure 8 further explore the 
relationship of socio-economic status, specifically wealth, with mother’s height and birth weight. 
Looking first at birth weight (Figure 7), there are clear differences in the pattern of birth weights 
by wealth quintile, with children in the poorest quintile in particular having a disproportionate 
share of low birth-weight (below 2.5 kilogram) infants and generally slightly lower birth weights 
overall. There is a clear gradient (not shown) through the richest quintile, with children from the 
richest quintile particularly disproportionately represented among relatively heavier birth weights.  
There is a similar gradient for mother’s height by wealth quintile (Figure 8), with a particularly 
strong gradient in the share of children whose mothers have short stature by wealth. Short stature 
here is defined as a height less than 151.1 centimeters, the 3rd percentile of the CDC reference for 
a healthy 20 year old female (Centers for Disease Control, 2001). The entire distribution for the 
poorest quintile appears shifted to lower heights relative to the other wealth quintiles (only richest 
shown), while mothers from the richest wealth quintile are disproportionately likely to have 
heights near 170 centimeters, in the taller end of the distribution. These prenatal disparities in fetal 
growth and maternal height have clear gradients by wealth, especially at the lower ends of the 
distributions where they are particularly likely to have adverse consequences for children’s growth 
and health. Although genetic factors inherited across generations could contribute to some extent 
to the impact of prenatal factors on inequality of opportunity in child health, prenatal factors are 
also closely linked with socio-economic status. One study of twins actually suggests that the 
impact of birth weight, as a prenatal factor, on adult outcomes would actually be underestimated 
in cross-sectional estimates that do not account for genetic endowments (Behrman & Rosenzweig, 
2004). The disproportionate share of low birth weights and short mothers in the lowest wealth 
quintile in particular suggests important links between socio-economic status, the prenatal 
environment, and child growth, links that will in turn impact adult outcomes. 
While prenatal factors were identified as playing a larger role in child health inequality and socio-
economic disparities, it may be the case that prenatal factors are better measured than early 
environmental factors, and thus measurement quality is driving the results. One factor that has 
been identified as a particularly important mediator of child malnutrition is diarrhea, due to the 
fact that the prevalence of diarrhea tends to rise at the same point in time as the precipitous decline 
in children’s nutrition (Glewwe, Koch, & Nguyen, 2004). Figure 9 explores the relationship 
between diarrhea, its persistence, socio-economic status, and children’s age. The percentages of 
children who had diarrhea within the past two weeks (but do no longer) and children who had 
persistent diarrhea are graphed against children’s age for the children from the poorest and richest 
quintiles. Recall from Figure 2 and Figure 3 that the major decline in child nutrition occurs from 
approximately 10 months to 20 months. As Figure 9 shows, diarrhea is relatively low in the few 
months after birth and then rises, with the peak prevalence occurring in the 10-20 month range. 
The rise in diarrhea coincides with the period when children are increasingly interacting with foods 
and becoming increasingly mobile, exposing them to substantially more germs.  
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However, the comparison of the poorest and richest children’s experience of diarrhea is not 
consistent with the faltering of poor (but not rich) children’s growth being due to diarrhea; very 
similar patterns of diarrhea occur from 0-20 months for the poorest and richest children. While the 
poorest children initially have slightly higher rates of persistent diarrhea, rates converge by the 
time when the poorest children start to falter in their growth. Differences in diarrhea prevalence 
by wealth occur primarily from 20 months onwards, which is when growth faltering stops, mean 
height-for-age stabilizes, and some recovery begins. Additional analysis also demonstrated that 
treatment of diarrhea (oral rehydration salts, antibiotics, etc.) was similar across wealth quintiles. 
Although these analyses are not the same as being able to include the full history of diarrhea and 
other health episodes in the calculations of child health inequality, they do indicate that diarrhea 
is unlikely to be the driving cause of the precipitous decline in child health for poorer children, 
while richer children continue to develop relatively normally. 

6.6 Simulating policy priorities 
The sizeable inequality of opportunity attributable to prenatal factors translates into large 
differences in children’s anthropometric outcomes. As a further demonstration of the relatively 
large role of prenatal factors in child health and child health inequality, Figure 10 shows how 
different circumstances can lead to substantially different child health outcomes for selected 
covariates from the regressions: birth weight, mother’s height, the frequency of daily protein 
feedings, diarrhea and its persistence, and cluster level sewage connections. These are some of the 
circumstances that have the greatest impact in the regressions. The figure demonstrates what would 
happen to average height-for-age z-scores if each circumstance were moved from the 5th to 95th 
percentile of its distribution (with all other circumstances as observed) as a demonstration of the 
importance of these different factors. This shift in birth weights represents a movement from 
average z-scores of -0.88 to 0.28. A shift from the 5th to 95th percentile in mother’s height moves 
z-scores from -0.61 to 0.17. Increasing the frequency of daily protein feedings from the 5th to 95th 
percentile of the distribution raises average z-scores from -0.40 to 0.00. Going from persistent 
diarrhea to none increases z-scores from -0.56 to -0.21. Raising the cluster level sewerage from 
none to universal raises z-scores from -0.48 to 0.02.  
If these different simulations are considered as policy interventions, targeting birth weights is by 
far the highest impact intervention, increasing z-scores 1.17, equivalent to 3.8 centimeters for a 
24-month female. Shifting the distribution of mother’s heights leads to a 0.79 change, equivalent 
to 2.5 centimeters for a 24-month female. Although actually changing mother’s heights is a very 
long-term change, targeting mothers with short stature for nutrition support could have similar 
effects. All the rest of the potential policy levers—increasing the frequency of protein feedings, 
eliminating diarrhea, and moving to universal sewerage—have much smaller policy impacts, less 
than 0.50 differences in z-scores, or between 1.1 and 1.6 centimeters of height. While still valuable, 
the impact of such investments pales in comparison to interventions targeting the prenatal period. 
Although prenatal factors have the greatest impact on child nutrition outcomes, it is not necessarily 
the case that they are the best policy alternative. Determining priority policies for child health and 
nutrition would require an assessment of the relative costs and benefits of different approaches. 
The existing evidence indicates that the benefits of reducing low birth weight are substantial, but 
only some interventions, such as targeting women with poor obstetric histories, have sufficient 
information to assess benefit-cost ratios. A few interventions are clearly promising; for instance, 
providing medicine to women with poor obstetric histories has benefit-cost ratios in the range of 
4-35 (Behrman, Alderman, & Hoddinott, 2004).  
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Additional studies assessing the relative costs and benefits of alternative interventions to reduce 
low birth weight, such as protein/energy supplementation for women, would be extremely 
valuable. Programs to improve birth weight have been identified as an area with limited evidence, 
particularly in comparison to growth promotion and micronutrient programs (Horton, Shekar, 
McDonald, Mahal, & Brooks, 2010; World Bank, 2006). Additional analyses of the predictors of 
birth weight in the Jordanian 2012 DHS suggest that some of the policy levers for child health and 
nutrition may also be effective for fetal and maternal nutrition. For instance, community-level 
sewage access was predictive of birth weight (results not shown), a pattern that may be due to a 
relationship between local sanitation, mother’s health and weight-gain during pregnancy, and fetal 
growth.     

7. Discussion and Conclusions     
  Children’s early development has important implications for their long-term wellbeing. Faltering 
growth during the early years—or indeed, even before birth—leads to worse health, education and 
labor market outcomes by adulthood. Early childhood is also the starting point for inequalities in 
children’s development, determined by circumstances entirely outside of their control. This paper 
demonstrated that there are substantial socio-economic disparities in child health in Jordan, 
particularly in terms of height, which is the best measure of accumulated nutrition (or lack of 
nutrition) and crucially related to a number of different dimensions of human development. 
A large number of different possible determinants for inequality of opportunity in child health 
were examined, which might mediate socio-economic disparities as well as make additional 
contributions to inequality. While food and feeding contributed substantially to inequality in 
weight, they appeared to mediate little of the observed socio-economic disparities. The effects of 
parental education were only slightly reduced, and the effects of wealth and employment relatively 
unchanged with the addition of early environmental measures. Health knowledge, geographic 
differences, and gender had small contributions at most. The health environment, particularly local 
water, sanitation, and wealth did contribute substantially to inequality of opportunity, but did not 
appear to drive socio-economic disparities, instead largely making additional contributions to 
inequality.  
Notably, almost half of the maximum explained inequality in weight-for-age and height-for-age 
was driven by outcomes that were determined prenatally. Birth weight in particular, which is likely 
to be a measure of poor maternal health and nutrition leading to intra-uterine growth restriction, 
played a large role in inequality. Other studies have likewise found that a large share (20%) of 
stunting is attributable to insufficient fetal growth (Christian et al., 2013). In utero rainfall (and 
therefore nutritional) shocks have been shown to have a larger effect on long term growth than 
shocks in the first two years of life (Leight, Glewwe, & Park, 2015). Maternal demographics 
(especially height) also played a large role in unequal height-for-age and represent 
intergenerational transmission of health inequalities.  
Some of the estimated inequality due to prenatal measures may also be related to natural genetic 
variation, but estimates of heritability (Baker, Reynolds, & Phelps, 1992; Dubois et al., 2012; 
Livshits, Peter, Vainder, & Hauspie, 2000; Towne, Guo, Roche, & Siervogel, 1993), which 
measure the share of variation in health outcomes due to genetic factors, indicate that natural 
genetic variation is likely to be only a small part of these prenatal effects. Studies have also directly 
linked prenatal nutrition (birth weight) with adult health outcomes, as well as schooling and labor 
market outcomes, even after controlling for genetic endowments (Behrman & Rosenzweig, 2004). 
The general importance of the prenatal environment to later life outcomes such as education, 
income, and health has also been emphasized in the “fetal origins” literature (Almond & Currie, 
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2011a). Prenatal development tends to be more important than post-natal development for the 
formation of human capital, although both periods make important contributions (Almond & 
Currie, 2011b). 
These findings, particularly the substantial socio-economic disparities and the large disparities that 
are determined prenatally, have important implications for nutrition policy and policies addressing 
health and nutrition inequalities. The large role of prenatal factors suggests an important emphasis 
in health and nutrition interventions is intervening before and during pregnancy (Black et al., 
2013). However, much of the current landscape of research, policy, and interventions places the 
greatest emphasis on the early environment and issues such as breastfeeding, complementary 
feeding, or health knowledge and behaviors (Bhutta et al., 2008; Black et al., 2013; Horton, Shekar, 
McDonald, Mahal, & Brooks, 2010; World Bank, 2006, 2010), issues that, while important, are 
relatively secondary, at least in Jordan. These findings suggest that the emphasis on countering 
malnutrition after children are born may already be too late in Jordan. Although this study looked 
at only one country, research in other contexts suggests that other countries may have similar 
deficits in prenatal growth that drive early malnutrition. For instance, in an indigenous population 
in Guatemala that had an approximately 50% rate of stunting at 0-6 months, the strongest predictor 
of early infant growth failure was impaired fetal growth (Berngard et al., 2013). 
Given the near-universal use of prenatal care and the relatively high frequency of such care in 
Jordan (Department of Statistics (Jordan) & ICF International, 2013), an important entry point for 
potential interventions in Jordan will be addressing maternal nutrition and fetal growth within 
prenatal care. Follow-up care related to birth weight (determined at delivery) could also be crucial 
to redressing disparate health outcomes that are related to poor fetal growth and low birth weight. 
Targeting the health and nutrition of children with poor nutrition status at birth for additional 
support will be an important part of improving nutrition—and reducing socio-economic 
disparities. Globally, public health spending plays a particularly important role in the health of the 
poor (Bidani & Ravallion, 1997), so public health interventions for prenatal nutrition and 
development may be particularly important. 
The findings of this paper indicate a number of important directions for future research. The far 
more detailed specification of inequality of opportunity in this paper as compared to previous work 
(Assaad, Krafft, Hassine, & Salehi-Isfahani, 2012; El-Kogali & Krafft, 2015; Krafft & El-Kogali, 
2014) has led to a far higher estimate of inequality of opportunity in child health than previous 
work had indicated for Jordan or other countries in the region. This paper’s relatively high estimate 
of inequality suggests that there are a large number of important factors omitted (or, more often, 
not available in the data) in assessing child health inequality. The contributions of factors such as 
birth weight and feeding need to be considered in other contexts.  
Although the 2012 DHS for Jordan had relatively rich data, the factors included in this paper were 
measured imperfectly. For instance, data was available about feeding frequency, but this is only a 
rough proxy for caloric or energy intake, so the effects estimated here are likely a lower bound on 
true inequality of opportunity. Measurement problems may also differentially affect the estimated 
partial effects, depending on how well-measured different factors are (see earlier discussion on 
measurement error). In Jordan, as well as in other contexts, there is a clear need for much richer 
data to assess the determinants of children’s health and nutrition and the drivers of inequality in 
these important outcomes. An important contribution of this paper is its discussion of the 
complexities of identifying disparities and their mediators in the context of measurement error, a 
neglected issue in studies of health inequality.  
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Further research is needed in other countries to assess whether the pattern of predominant prenatal 
factors, which has also been found to occur in other contexts (Berngard et al., 2013; Neumann & 
Harrison, 1994), is widespread. There is also little research on the impact of nutrition interventions 
during pregnancy, but existing evidence is potentially promising, especially when mothers have 
poor nutritional status (Merialdi et al., 2003; Rasmussen & Habicht, 2010). Particularly if this 
pattern is common globally, future research needs to investigate interventions targeting not only 
early childhood nutrition after children are born, but also maternal and fetal nutrition and health to 
assess how to best prevent or remediate these key drivers of child malnutrition.  
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Figure 1: Distribution of Anthropometrics 

 
Notes: Kernel densities, using Epanechnikov kernel (bandwidth 0.4). 
Source: Author’s calculations based on Jordan DHS 2012. 
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Figure 2: Anthropometrics by Age in Months 

 
Notes: Lowess smoother (bandwidth 0.4). 
Source: Author’s calculations based on Jordan DHS 2012. 
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Figure 3: Anthropometrics by Age in Months and Wealth Quintile 

 
Notes: Lowess smoother (bandwidth 0.4) 
Source: Author’s calculations based on Jordan DHS 2012 
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Figure 4: Anthropometrics by Age in Months, Richest and Poorest Wealth Quintiles and 
Confidence Intervals 

 
Notes: Lowess smoother (bandwidth 0.4). The 95% confidence intervals are constructed using the standard errors for the means at each month.  
Source: Author’s calculations based on Jordan DHS 2012 
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Figure 5: Inequality of Opportunity in Anthropometrics by Specification, Youngest Child 
under Two (Percentage of Total Inequality) 

 
Source: Author’s calculations based on Jordan DHS 2012. 
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Figure 6: Partial Effects, Inequality of Opportunity in Anthropometrics by Specification, 
Youngest Child under Two (Percentage of Total Inequality) 

 
Source: Author’s calculations based on Jordan DHS 2012. 
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Figure 7: Distribution of Birth weights (in Kilograms), Poorest versus Richest Wealth 
Quintile 

 
Notes: Kernel densities, using Epanechnikov kernel (bandwidth 0.4). Low birth weight defined as less than 2.5 kilograms.  
Source: Author’s calculations based on Jordan DHS 2012. 
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Figure 8: Distribution of Mother’s Height (in Centimeters), Poorest versus Richest Wealth 
Quintile 

 
Notes: Kernel densities, using Epanechnikov kernel (bandwidth 5). Mother’s height below 3rd percentile if less than 151.1112 per CDC growth 
charts for a 20-year-old female (Centers for Disease Control, 2001).  
Source: Author’s calculations based on Jordan DHS 2012. 
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Figure 9: Diarrhea in the Past Two Weeks and Persistence by Age in Months, Richest and 
Poorest Wealth Quintiles  

 
Notes: Lowess smoother (bandwidth 0.6).  
Source: Author’s calculations based on Jordan DHS 2012. 
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Figure 10: Simulations of Height-for-age Z-scores (Shift from 5th to 95th Percentiles for 
Selected Covariates) 

 
Notes: Based on regressions for height-for-age, specification including prenatal environment and age in months (Table 4). All other characteristics 
as observed except the one being simulated. Shifts from 5th to 95th percentiles are: birth weight of 2 kg to 4 kg, mother’s height of 149.4 to 168.2, 
number of proteins from zero to four, diarrhea from persistent to none, cluster sewage connection from none to all.  
Source: Author’s calculations based on Jordan DHS 2012. 
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Table 1: Categories of Variables 
Category Variables 
Parent’s education Mother’s education (6 categories), father’s education (6 categories) 
Wealth and employment Household wealth factor (and square), father’s employment status, mother’s employment status 

(3 categories), father’s employment status (4 categories), father’s occupation (8 categories), 
mother’s occupation (2 categories)  

Gender Female 
Geography Governorate (12 categories), rural, refugee camps, badia (arid areas) 
Food Breastfeeding initiation (8 categories), currently breastfed, exclusively breastfed, fed with a 

bottle, frequency of feeding, number of liquids fed, number of grains fed, number of fruits/leafy 
vegetables fed, number of proteins fed 

Health knowledge Mother knows tuberculosis is curable, mother knows oral rehydration salts (ORS), factor for 
family planning knowledge 

Health conditions Diarrhea and persistence (3 categories), fever/cough and persistence (3 categories) 
Health environment Household level: Drinking water source (4 categories), sewage connection, distance to health 

facilities is a big problem, mother smokes cigarettes, mother smokes nargile (hookah), household 
members smoke, persons per room 
Cluster level: Share drinking water source (4 categories), share sewage connection, wealth of 
other households (and square)  

Mother’s demographics Mother’s age at birth (7 categories), mother’s height (in cm.)  
Birth weight Birth weight (in kg.) and indicator if missing 
Age in months (not a circumstance) Categorically 
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Table 2: Anthropometrics by Socio-Economic Status, Youngest Child under Two 

 
Height-for-

age (z-score) 
Weight-for-
age (z-score) 

Weight-for-
height (z-

score) 
Stunted 

(percent-age) 
Under-weight 
(percent-age) 

Wasted 
(percent-age) Percent-age of Sample 

Father's Education       
No education -0.91 -0.28 0.32 19.6 2.3 0.0 1.0 
Elementary -0.45 -0.13 0.17 12.6 5.5 4.1 8.9 
Preparatory -0.45 -0.13 0.20 16.5 5.4 3.7 17.4 
Secondary -0.23 0.07 0.29 7.8 3.2 2.4 48.7 
Diploma -0.22 0.21 0.49 13.2 3.1 1.1 7.9 
University and above 0.11 0.20 0.27 4.3 1.4 1.4 16.0 

Mother's Education       
No education -0.55 -0.23 0.11 12.9 6.3 1.0 1.4 
Elementary -0.48 0.13 0.58 12.2 1.5 0.9 5.7 
Preparatory -0.61 -0.11 0.30 17.8 3.4 1.8 14.1 
Secondary -0.27 -0.03 0.19 9.8 5.2 3.6 46.2 
Diploma 0.13 0.17 0.18 5.2 2.2 2.4 12.0 
University and above -0.03 0.24 0.43 5.8 0.8 1.1 20.7 

Wealth quintile       
Poorest -0.62 -0.24 0.20 16.7 5.0 4.2 23.6 
Poorer -0.26 0.02 0.24 9.8 3.9 4.7 22.7 
Middle -0.27 0.09 0.32 7.6 2.1 0.4 22.1 
Richer -0.03 0.22 0.34 10.2 5.2 1.6 17.5 
Richest 0.24 0.27 0.28 0.7 0.2 0.3 14.0 

Father's Employment Status      
Not present/not 
working -0.34 0.01 0.30 14.1 1.8 2.7 9.9 
Wage worker -0.25 0.05 0.29 9.3 3.2 1.9 69.4 
Employer -0.07 0.05 0.15 10.7 7.3 4.3 8.8 
Self-employed -0.23 0.07 0.24 7.6 3.6 4.4 11.8 

Mother's Employment Status      
Not working  -0.29 0.01 0.25 10.1 3.9 2.6 86.1 
Wage worker 0.06 0.29 0.41 7.1 1.0 1.8 13.1 
Other work 0.12 0.15 0.11 13.3 0.8 0.0 0.9 

Father's Occupation       
Did not work -0.34 0.01 0.30 14.1 1.8 2.7 9.9 
Professional/technical
/managerial -0.10 0.15 0.35 4.1 1.4 1.1 20.1 
Clerical 0.00 0.13 0.24 9.6 4.5 1.8 7.0 
Sales -0.23 0.12 0.35 11.7 2.7 2.7 11.4 
Agricultural -0.53 -0.27 0.05 5.2 3.0 1.0 1.6 
Household and 
domestic -0.77 -0.35 0.19 20.8 8.3 0.0 1.3 
Services -0.29 -0.01 0.24 10.1 3.5 1.5 15.9 
Skilled manual -0.27 0.01 0.24 10.6 5.5 3.9 29.7 
Unskilled manual -0.36 -0.10 0.11 12.6 1.9 4.8 3.1 

Mother's Occupation       
Not working  -0.29 0.01 0.25 10.1 3.9 2.6 86.1 
Professional/technical
/managerial 0.18 0.31 0.36 4.1 0.9 1.8 11.3 
Other occupations -0.42 0.18 0.52 22.2 1.0 1.1 2.6 

Total -0.24 0.04 0.27 9.7 3.5 2.5 100.0 
N 2,230 2,230 2,230 2,230 2,230 2,230 2,230 

Source: Author’s calculations based on Jordan DHS 2012 
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Table 3: Summary Statistics for Covariates, Analysis Sample 
  Mean Standard deviation 
Wealth   

Wealth Score 58.287 9.886 
Wealth Score Sq./100 34.95 12.404 

Father's education   
No education 0.01 0.099 
Elementary 0.089 0.285 
Preparatory 0.178 0.382 
Secondary 0.483 0.5 
Diploma 0.079 0.269 
University and above 0.161 0.368 

Mother's education   
No education 0.014 0.116 
Elementary 0.058 0.234 
Preparatory 0.137 0.344 
Secondary 0.464 0.499 
Diploma 0.121 0.327 
University and above 0.205 0.404 

Father's emp. status   
Not present/not working 0.103 0.303 
Wage worker 0.691 0.462 
Employer 0.085 0.279 
Self-employed 0.121 0.326 

Mother's employment status   
Not working  0.864 0.342 
Wage worker 0.127 0.333 
Other work 0.009 0.092 

Father's occup.   
Did not work 0.103 0.303 
Professional/technical/managerial 0.204 0.403 
Clerical 0.07 0.256 
Sales 0.109 0.312 
Agricultural 0.016 0.125 
Household and domestic 0.014 0.117 
Services 0.155 0.362 
Skilled manual 0.296 0.457 
Unskilled manual 0.033 0.179 

Mother's occup.   
Not working  0.864 0.342 
Professional/technical/managerial 0.111 0.315 
Other occupations 0.024 0.154 

Rural 0.209 0.407 
Camps 0.043 0.202 
Badia 0.083 0.276 
Gov. of residence   

Amman 0.353 0.478 
Balqa 0.074 0.262 
Zarqa 0.138 0.345 
Madaba 0.029 0.167 
Irbid 0.184 0.388 
Mafraq 0.06 0.238 
Jarash 0.04 0.196 
Ajlun 0.025 0.157 
Karak 0.045 0.208 
Tafiela 0.015 0.123 
Ma'an 0.019 0.136 
Aqaba 0.016 0.127 

Female 0.447 0.497 
Breastfeeding init.   

Not breastfed 0.053 0.224 
Immediately 0.129 0.336 
Within first hour 0.065 0.247 
One hour 0.176 0.381 
2-24 hours 0.339 0.473 
One day 0.121 0.326 
Two days 0.056 0.229 
3 or more days 0.061 0.24 
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  Mean Standard deviation 
Other liquids within 3 days birth 0.666 0.472 
Exclusively breastfed 0.055 0.229 
Currently breastfed 0.525 0.5 
Drank from bottle 0.571 0.495 
Feeding frequency   

None 0.207 0.405 
Once 0.104 0.306 
Twice 0.212 0.409 
Three times 0.316 0.465 
Four + 0.16 0.367 

No. liquids 2.395 1.19 
No. grains 1.278 1.007 
No. protein 1.696 1.483 
No. fruits and vegs. 0.759 0.821 
Diarrhea   

None 0.738 0.44 
Yes but gone 0.194 0.395 
Yes still 0.068 0.251 

Fever/Cough   
None 0.657 0.475 
Yes but gone 0.029 0.166 
Yes still 0.314 0.464 

Persons per room 1.792 0.929 
Average cluster wealth factor 95.14 7.465 
Average cluster wealth factor sq./100 91.073 14.863 
Cluster share of households not flushing to sewer 0.498 0.461 
Cluster water   

Cluster share of households with bottled water 0.406 0.214 
Cluster share of households with water piped in and treated 0.211 0.147 
Cluster share of households with water piped in and not treated 0.299 0.229 
Cluster share of households with other water source 0.085 0.194 

Household Water   
Bottled 0.43 0.495 
Piped to dwelling treated 0.218 0.413 
Piped to dwelling not treated 0.28 0.449 
Other 0.072 0.258 

Flush to latrine/other 0.487 0.5 
Household members smoke 0.639 0.481 
Mother smokes cigarettes 0.066 0.248 
Mother smokes nargile 0.088 0.284 
Distance to health care problematic 0.307 0.462 
Know TB is curable 0.54 0.498 
Know of ORS 0.915 0.28 
Exposure to family planning 0.033 0.793 
Mother's age   

15-19 0.031 0.172 
20-24 0.186 0.389 
25-29 0.291 0.455 
30-34 0.261 0.439 
35-39 0.16 0.367 
40-44 0.068 0.252 
45-49 0.003 0.053 

Mother's height (in cm.) 158.563 5.965 
Birth weight in kg 3.118 0.609 
Birth weight in kg missing 0.008 0.088 
N (Observations) 2,111  

Source: Author’s calculations based on Jordan DHS 2012. 
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Table 4: Regressions for Height-For-Age (in cm. as a 24-month female) 

  SES 

SES and 
age/birth 

month + Early Env. 

+ Early Env. 
and age/birth 

month 
+ Prenatal 

Env. 

+ Prenatal 
Env.  and 
age/birth 

month 
Wealth       

Wealth Score 0.329* 0.270** 0.108 0.082 0.144 0.110 
 (0.132) (0.083) (0.128) (0.132) (0.122) (0.126) 
Wealth Score Sq./100 -0.206* -0.151* -0.021 -0.003 -0.080 -0.055 
 (0.103) (0.066) (0.101) (0.104) (0.095) (0.099) 

Father's education (none omit.)       
Elementary 0.748 0.895 0.576 0.571 0.426 0.652 
 (1.203) (1.004) (1.111) (1.075) (1.101) (1.054) 
Preparatory 0.693 0.805 0.544 0.571 0.183 0.402 
 (1.195) (0.993) (1.132) (1.101) (1.116) (1.081) 
Secondary 0.728 0.911 0.532 0.630 -0.111 0.234 
 (1.210) (0.990) (1.113) (1.081) (1.107) (1.066) 
Diploma 0.906 1.224 0.623 0.789 0.418 0.756 
 (1.598) (1.049) (1.347) (1.255) (1.276) (1.213) 
University and above 1.844 2.076* 1.836 1.860 1.026 1.285 
 (1.335) (1.049) (1.206) (1.159) (1.190) (1.140) 

Mother's education (none omit.)       
Elementary -0.534 -0.417 -1.284 -1.203 -2.206* -2.047* 
 (0.932) (0.892) (1.059) (1.050) (1.022) (1.008) 
Preparatory -1.225 -1.113 -2.147* -2.053 -2.554* -2.353* 
 (0.989) (0.853) (1.089) (1.088) (1.032) (1.026) 
Secondary -0.358 -0.388 -1.572 -1.677 -1.829 -1.864 
 (0.897) (0.839) (1.024) (1.025) (0.978) (0.976) 
Diploma 0.550 0.531 -0.971 -1.079 -1.081 -1.224 
 (0.987) (0.881) (1.101) (1.108) (1.067) (1.066) 
University and above -0.445 -0.666 -1.841 -2.074 -1.899 -2.143* 
 (1.017) (0.883) (1.102) (1.097) (1.050) (1.045) 

Father's emp. status (none/absent omit.)       
Wage worker -1.198 -1.196** -1.272* -1.279* -1.436* -1.406* 
 (0.739) (0.429) (0.631) (0.579) (0.607) (0.561) 
Employer -1.024 -0.935 -1.156 -0.865 -1.462 -1.191 
 (1.065) (0.581) (0.966) (0.903) (0.874) (0.807) 
Self-employed -1.068 -1.025 -1.117 -1.083 -1.517* -1.409* 
 (0.869) (0.526) (0.785) (0.729) (0.752) (0.703) 

Mother's employment status (none/absent 
omit.) 

      

Wage worker 0.298 0.368 0.385 0.413 0.487 0.489 
 (0.564) (0.354) (0.529) (0.501) (0.507) (0.485) 
Other work 1.757 1.911 1.877 2.211 1.524 1.740 
 (2.089) (1.072) (2.023) (1.935) (1.814) (1.727) 

Father's occup. (professional omit.)       
Clerical 1.371 1.176* 1.622* 1.355* 1.358* 1.100 
 (0.854) (0.460) (0.767) (0.604) (0.686) (0.565) 
Sales 0.425 0.294 0.110 -0.032 -0.016 -0.111 
 (0.694) (0.437) (0.646) (0.626) (0.601) (0.589) 
Agricultural 0.672 0.457 0.141 -0.250 0.507 0.155 
 (0.855) (0.820) (0.775) (0.764) (0.744) (0.719) 
Household and domestic -0.230 0.063 -0.281 -0.158 0.220 0.226 
 (1.236) (0.846) (1.172) (1.120) (1.032) (1.003) 
Services 0.599 0.714 0.582 0.482 0.750 0.660 
 (0.689) (0.384) (0.589) (0.536) (0.517) (0.479) 
Skilled manual 0.800 0.771* 0.627 0.497 0.934 0.777 
 (0.624) (0.372) (0.549) (0.503) (0.486) (0.454) 
Unskilled manual 1.191 1.334* 0.699 0.826 0.978 1.112 
 (0.970) (0.616) (0.930) (0.896) (0.814) (0.825) 

Mother's occup. (professional omit.)       
Other occupations -0.611 -0.612 -0.548 -0.762 -0.545 -0.713 
 (0.924) (0.702) (0.908) (0.855) (0.860) (0.801) 

Rural   -0.124 0.004 -0.022 0.046 
   (0.358) (0.339) (0.337) (0.325) 
Area of residence (Amman omit.)       

Balqa   0.358 0.451 0.268 0.300 
   (0.566) (0.530) (0.529) (0.497) 
Zarqa   -0.150 -0.228 -0.413 -0.510 
   (0.585) (0.548) (0.550) (0.520) 
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  SES 

SES and 
age/birth 

month + Early Env. 

+ Early Env. 
and age/birth 

month 
+ Prenatal 

Env. 

+ Prenatal 
Env.  and 
age/birth 

month 
Madaba   0.493 0.657 0.472 0.516 
   (0.556) (0.538) (0.537) (0.519) 
Irbid   0.069 0.077 -0.207 -0.282 
   (0.515) (0.501) (0.497) (0.481) 
Mafraq   -0.986 -0.959 -0.856 -0.860 
   (0.550) (0.548) (0.524) (0.524) 
Jarash   -0.876 -0.796 -0.713 -0.710 
   (0.557) (0.525) (0.517) (0.486) 
Ajlun   -0.498 -0.469 -0.563 -0.581 
   (0.591) (0.579) (0.547) (0.536) 
Karak   0.399 0.463 0.204 0.183 
   (0.625) (0.586) (0.606) (0.569) 
Tafiela   -0.294 -0.192 -0.372 -0.369 
   (0.674) (0.645) (0.654) (0.625) 
Ma'an   -1.242* -1.261* -0.918 -1.011 
   (0.623) (0.596) (0.576) (0.557) 
Aqaba   -0.983 -1.030 -0.997 -1.059 
   (0.725) (0.726) (0.711) (0.711) 

Camps   -0.078 -0.128 -0.255 -0.227 
   (0.487) (0.463) (0.461) (0.438) 

Badia   0.236 0.325 0.465 0.528 
   (0.537) (0.528) (0.513) (0.507) 

Female   0.195 0.146 0.686** 0.640* 
   (0.285) (0.270) (0.261) (0.250) 
Breastfeeding init. (never omit.)       

Immediately   1.322 1.614 0.581 0.856 
   (1.042) (0.995) (0.943) (0.900) 
Within first hour   0.557 0.930 0.029 0.382 
   (1.022) (0.930) (0.924) (0.840) 
One hour   1.295 1.599 0.370 0.691 
   (1.029) (0.948) (0.908) (0.842) 
2-24 hours   1.372 1.620 0.459 0.690 
   (0.954) (0.880) (0.854) (0.787) 
One day   1.313 1.486 0.565 0.704 
   (1.014) (0.938) (0.915) (0.846) 
Two days   1.764 2.322* 1.088 1.553 
   (1.090) (1.005) (0.988) (0.917) 
3 or more days   0.663 0.909 0.314 0.450 
   (1.050) (0.968) (0.948) (0.883) 

Other liquids within 3 days birth   -0.841** -0.778* -0.567 -0.539 
   (0.322) (0.317) (0.295) (0.289) 
Exclusively breastfed   2.013** 2.036** 1.399* 1.468* 
   (0.687) (0.733) (0.594) (0.642) 
Currently breastfed   0.761* -0.172 0.585* -0.282 
   (0.307) (0.335) (0.288) (0.324) 
Drank from bottle   1.190*** 0.795* 0.987** 0.638* 
   (0.353) (0.320) (0.321) (0.292) 
Feeding frequency       

Once   0.797 0.759 0.805 0.708 
   (0.641) (0.678) (0.613) (0.643) 
Twice   1.459* 1.513* 1.535** 1.465* 
   (0.580) (0.657) (0.547) (0.604) 
Three times   1.042 1.244 1.018 1.114 

   (0.566) (0.667) (0.542) (0.622) 
Four +   0.810 0.897 0.967 1.005 

   (0.640) (0.750) (0.598) (0.687) 
No. Foods       

No. liquids   -0.118 -0.052 -0.121 -0.065 
   (0.192) (0.174) (0.176) (0.158) 
No. grains   -0.092 0.024 -0.137 -0.045 
   (0.190) (0.176) (0.178) (0.164) 
No. protein   0.226 0.392* 0.178 0.322* 
   (0.153) (0.155) (0.140) (0.143) 
No. fruits and vegs.   -0.159 0.107 -0.122 0.107 
   (0.244) (0.217) (0.216) (0.198) 

Diarrhea (none omit.)       
Yes but gone   0.117 -0.092 0.253 0.127 
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  SES 

SES and 
age/birth 

month + Early Env. 

+ Early Env. 
and age/birth 

month 
+ Prenatal 

Env. 

+ Prenatal 
Env.  and 
age/birth 

month 
   (0.389) (0.364) (0.356) (0.330) 
Yes still   -0.922 -1.285** -0.824 -1.106* 
   (0.482) (0.493) (0.457) (0.463) 

Fever/Cough (none omit.)       
Yes but gone   -0.388 -0.341 -0.286 -0.200 
   (0.790) (0.699) (0.838) (0.748) 
Yes still   0.287 0.290 0.409 0.395 

   (0.324) (0.302) (0.291) (0.274) 
Persons per room   -0.041 -0.072 -0.031 -0.117 
   (0.182) (0.202) (0.175) (0.186) 
Local Env. (Cluster Chars.)       

Average cluster wealth factor   1.141** 1.015** 1.097*** 0.939** 
   (0.356) (0.343) (0.309) (0.307) 
Average cluster wealth factor sq./100   -0.596*** -0.532** -0.561*** -0.481** 
   (0.180) (0.173) (0.156) (0.155) 
Cluster share of households not flushing to 

sewer 
  -2.520 -2.488* -1.712 -1.601 

   (1.307) (1.192) (1.242) (1.130) 
Cluster share of households with water piped 

in and treated 
  -4.952** -4.493** -3.934** -3.540** 

   (1.516) (1.413) (1.403) (1.330) 
Cluster share of households with water piped 

in and not treated 
  -0.862 -0.908 -0.348 -0.394 

   (1.002) (0.980) (0.975) (0.945) 
Cluster share of households with other water 

source 
  1.382 1.603 1.834 2.048* 

   (0.996) (1.050) (0.965) (0.973) 
Household Water (bottled omit.)       

Piped to dwelling treated   0.225 0.109 0.231 0.122 
   (0.460) (0.412) (0.411) (0.377) 
Piped to dwelling not treated   -0.386 -0.300 -0.484 -0.469 
   (0.365) (0.363) (0.351) (0.346) 
Other   -0.831 -0.942 -1.087* -1.234* 
   (0.594) (0.615) (0.540) (0.545) 

Household Sanitation (Sewer omit.)       
Flush to latrine/other   2.086 1.957 1.464 1.270 

   (1.107) (1.026) (1.048) (0.968) 
Household members smoke   -0.178 -0.209 -0.044 -0.036 
   (0.280) (0.268) (0.258) (0.249) 
Mother smokes cigarettes   -1.188 -0.766 -0.974 -0.640 
   (0.668) (0.620) (0.534) (0.507) 
Mother smokes nargile   0.374 0.312 0.005 -0.068 
   (0.443) (0.453) (0.412) (0.414) 
Know TB is curable   0.212 0.273 0.071 0.140 
   (0.295) (0.274) (0.280) (0.260) 
Know of ORS   -0.077 -0.058 0.044 -0.031 
   (0.503) (0.460) (0.479) (0.433) 
Exposure to family planning   0.262 0.179 0.280 0.197 
   (0.186) (0.172) (0.166) (0.153) 
Distance to health care problematic   -0.049 -0.020 0.027 0.074 
   (0.309) (0.286) (0.290) (0.265) 
Mother's age (15-19 omit.)       

20-24     0.053 0.522 
     (0.604) (0.539) 
25-29     -0.613 0.118 
     (0.580) (0.534) 
30-34     -0.182 0.634 
     (0.600) (0.565) 
35-39     -0.128 0.592 
     (0.620) (0.601) 
40-44     -0.351 0.433 
     (0.678) (0.640) 
45-49     -2.017 -1.304 
     (1.391) (1.398) 

Mother's height (in cm.)     0.152*** 0.135*** 
     (0.024) (0.023) 
Birth weight in kg     1.806*** 1.884*** 
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  SES 

SES and 
age/birth 

month + Early Env. 

+ Early Env. 
and age/birth 

month 
+ Prenatal 

Env. 

+ Prenatal 
Env.  and 
age/birth 

month 
     (0.217) (0.208) 
Birth weight in kg missing     -4.812** -4.502*** 
     (1.638) (1.338) 
Constant 72.982*** 73.074*** 25.740 30.953 -1.803 7.250 
 (3.912) (2.611) (17.263) (16.895) (15.880) (15.701) 
Age (months)  No Yes No Yes No Yes 
P-value (model) 0.000 0.000 0.000 0.000 0.000 0.000 
N(Observations) 2111 2111 2111 2111 2111 2111 
R-squared 0.064 0.127 0.175 0.231 0.282 0.330 
Adj. R-squared 0.053 0.107 0.142 0.192 0.251 0.292 
Source: Author’s calculations based on Jordan DHS 2012 
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Table 5: Regressions for Weight-For-Age (in kg. as a 24-month female) 

  SES 

SES and 
age/birth 

month + Early Env. 

+ Early Env. 
and age/birth 

month 
+ Prenatal 

Env. 

+ Prenatal 
Env.  and 
age/birth 

month 
Wealth       

Wealth Score 0.136** 0.102*** 0.081 0.060 0.088 0.064 
 (0.046) (0.030) (0.049) (0.049) (0.053) (0.051) 
Wealth Score Sq./100 -0.095** -0.065** -0.045 -0.029 -0.059 -0.040 
 (0.036) (0.024) (0.040) (0.040) (0.044) (0.042) 

Father's education (none omit.)       
Elementary 0.037 0.120 -0.150 -0.093 -0.114 0.003 
 (0.370) (0.362) (0.319) (0.304) (0.319) (0.315) 
Preparatory 0.085 0.135 -0.138 -0.089 -0.146 -0.039 
 (0.359) (0.358) (0.307) (0.290) (0.312) (0.307) 
Secondary 0.151 0.233 -0.067 -0.010 -0.165 -0.039 
 (0.359) (0.357) (0.306) (0.291) (0.311) (0.307) 
Diploma 0.383 0.428 0.033 0.072 0.066 0.169 
 (0.476) (0.379) (0.396) (0.366) (0.371) (0.361) 
University and above 0.255 0.300 0.046 0.062 -0.088 -0.001 
 (0.412) (0.379) (0.359) (0.345) (0.351) (0.349) 

Mother's education (none omit.)       
Elementary 0.213 0.216 -0.022 -0.007 -0.248 -0.233 
 (0.307) (0.322) (0.299) (0.303) (0.295) (0.293) 
Preparatory -0.329 -0.321 -0.500 -0.501 -0.578* -0.574* 
 (0.289) (0.308) (0.302) (0.298) (0.293) (0.285) 
Secondary -0.167 -0.166 -0.389 -0.408 -0.474 -0.494 
 (0.272) (0.303) (0.290) (0.286) (0.284) (0.277) 
Diploma 0.080 0.070 -0.225 -0.243 -0.257 -0.287 
 (0.306) (0.318) (0.323) (0.319) (0.315) (0.310) 
University and above 0.096 0.046 -0.193 -0.245 -0.272 -0.348 
 (0.327) (0.319) (0.323) (0.319) (0.315) (0.311) 

Father's emp. status (none/absent omit.)       
Wage worker -0.395 -0.360* -0.308 -0.266 -0.416* -0.369* 
 (0.221) (0.155) (0.205) (0.198) (0.192) (0.186) 
Employer -0.362 -0.355 -0.294 -0.240 -0.460 -0.413 
 (0.364) (0.210) (0.340) (0.310) (0.311) (0.281) 
Self-employed -0.407 -0.369 -0.327 -0.267 -0.512* -0.429 
 (0.294) (0.190) (0.272) (0.260) (0.256) (0.247) 

Mother's employment status (none/absent omit.)       
Wage worker 0.089 0.163 0.153 0.192 0.200 0.244 
 (0.201) (0.128) (0.175) (0.177) (0.176) (0.176) 
Other work 0.080 0.227 0.215 0.372 0.164 0.312 
 (0.451) (0.387) (0.474) (0.512) (0.419) (0.460) 

Father's occup. (professional omit.)       
Clerical 0.280 0.227 0.231 0.178 0.195 0.142 
 (0.248) (0.166) (0.224) (0.213) (0.199) (0.195) 
Sales 0.354 0.249 0.240 0.133 0.272 0.172 
 (0.285) (0.158) (0.260) (0.252) (0.236) (0.232) 
Agricultural 0.048 0.091 -0.225 -0.223 -0.036 -0.019 
 (0.330) (0.296) (0.322) (0.307) (0.313) (0.296) 
Household and domestic -0.088 -0.051 -0.238 -0.225 -0.048 -0.033 
 (0.344) (0.305) (0.350) (0.337) (0.328) (0.324) 
Services 0.196 0.253 0.074 0.100 0.208 0.227 
 (0.286) (0.139) (0.252) (0.235) (0.227) (0.215) 
Skilled manual 0.272 0.256 0.179 0.150 0.295 0.253 
 (0.224) (0.134) (0.200) (0.190) (0.177) (0.171) 
Unskilled manual 0.261 0.291 0.132 0.157 0.258 0.271 
 (0.319) (0.222) (0.289) (0.270) (0.261) (0.254) 

Mother's occup. (professional omit.)       
Other occupations 0.220 0.153 0.180 0.114 0.138 0.090 
 (0.347) (0.253) (0.355) (0.361) (0.338) (0.346) 

Rural   -0.019 -0.005 0.005 0.006 
   (0.122) (0.122) (0.115) (0.116) 
Area of residence (Amman omit.)       

Balqa   0.236 0.237 0.191 0.183 
   (0.205) (0.200) (0.191) (0.187) 
Zarqa   0.076 0.061 -0.022 -0.046 
   (0.201) (0.193) (0.187) (0.181) 
Madaba   0.228 0.240 0.175 0.158 
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  SES 

SES and 
age/birth 

month + Early Env. 

+ Early Env. 
and age/birth 

month 
+ Prenatal 

Env. 

+ Prenatal 
Env.  and 
age/birth 

month 
   (0.204) (0.200) (0.195) (0.190) 
Irbid   0.037 0.031 -0.052 -0.093 
   (0.198) (0.198) (0.191) (0.191) 
Mafraq   0.081 0.087 0.120 0.116 
   (0.171) (0.173) (0.168) (0.168) 
Jarash   0.033 0.038 0.063 0.039 
   (0.207) (0.204) (0.196) (0.194) 
Ajlun   0.302 0.314 0.261 0.262 
   (0.222) (0.218) (0.215) (0.211) 
Karak   0.320 0.349 0.227 0.248 
   (0.222) (0.216) (0.217) (0.213) 
Tafiela   0.246 0.270 0.213 0.220 
   (0.261) (0.255) (0.250) (0.242) 
Ma'an   -0.312 -0.304 -0.259 -0.252 
   (0.203) (0.200) (0.184) (0.183) 
Aqaba   0.285 0.238 0.295 0.230 
   (0.239) (0.235) (0.233) (0.230) 

Camps   0.051 0.011 0.005 -0.017 
   (0.177) (0.175) (0.167) (0.164) 

Badia   -0.070 -0.080 -0.005 -0.023 
   (0.167) (0.169) (0.159) (0.160) 

Female   -0.011 -0.004 0.160 0.168 
   (0.105) (0.099) (0.098) (0.094) 
Breastfeeding init. (never omit.)       

Immediately   -0.211 -0.182 -0.546 -0.525 
   (0.402) (0.389) (0.376) (0.361) 
Within first hour   -0.432 -0.347 -0.630 -0.562 
   (0.407) (0.380) (0.381) (0.356) 
One hour   -0.173 -0.142 -0.521 -0.489 
   (0.404) (0.384) (0.376) (0.356) 
2-24 hours   -0.168 -0.178 -0.526 -0.536 
   (0.383) (0.363) (0.360) (0.341) 
One day   0.027 0.029 -0.335 -0.332 
   (0.402) (0.382) (0.375) (0.358) 
Two days   0.029 0.062 -0.290 -0.284 
   (0.404) (0.386) (0.384) (0.367) 
3 or more days   -0.421 -0.385 -0.571 -0.560 
   (0.395) (0.378) (0.373) (0.357) 

Other liquids within 3 days birth   -0.255* -0.230* -0.132 -0.124 
   (0.114) (0.112) (0.104) (0.103) 
Exclusively breastfed   0.884*** 0.702** 0.724*** 0.569** 
   (0.232) (0.230) (0.204) (0.193) 
Currently breastfed   0.256* 0.116 0.192 0.068 
   (0.112) (0.121) (0.108) (0.117) 
Drank from bottle   0.295* 0.223 0.237* 0.175 
   (0.129) (0.120) (0.120) (0.112) 
Feeding frequency       

Once   -0.057 -0.061 -0.062 -0.061 
   (0.211) (0.224) (0.185) (0.201) 
Twice   0.148 0.062 0.203 0.107 
   (0.215) (0.231) (0.195) (0.214) 
Three times   -0.125 -0.224 -0.149 -0.251 

   (0.226) (0.242) (0.209) (0.226) 
Four +   -0.248 -0.323 -0.168 -0.241 

   (0.246) (0.270) (0.223) (0.249) 
No. Foods       

No. liquids   0.023 0.041 0.020 0.037 
   (0.070) (0.066) (0.066) (0.062) 
No. grains   -0.016 -0.004 -0.036 -0.029 
   (0.061) (0.060) (0.058) (0.057) 
No. protein   0.152* 0.162** 0.127* 0.128* 
   (0.061) (0.061) (0.057) (0.057) 
No. fruits and vegs.   0.032 0.045 0.059 0.066 
   (0.076) (0.077) (0.073) (0.075) 

Diarrhea (none omit.)       
Yes but gone   0.029 -0.051 0.079 0.017 
   (0.155) (0.147) (0.148) (0.139) 
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  SES 

SES and 
age/birth 

month + Early Env. 

+ Early Env. 
and age/birth 

month 
+ Prenatal 

Env. 

+ Prenatal 
Env.  and 
age/birth 

month 
Yes still   -0.371* -0.477** -0.323* -0.419** 
   (0.162) (0.161) (0.161) (0.161) 

Fever/Cough (none omit.)       
Yes but gone   -0.005 -0.036 0.073 0.064 
   (0.324) (0.316) (0.311) (0.309) 
Yes still   0.092 0.120 0.105 0.133 

   (0.123) (0.118) (0.115) (0.111) 
Persons per room   0.037 0.009 0.008 -0.025 
   (0.063) (0.063) (0.058) (0.056) 
Local Env. (Cluster Chars.)       

Average cluster wealth factor   0.385** 0.334** 0.337** 0.277* 
   (0.123) (0.124) (0.126) (0.126) 
Average cluster wealth factor sq./100   -0.199** -0.174** -0.172** -0.142* 
   (0.061) (0.061) (0.063) (0.063) 
Cluster share of households not flushing to sewer   -0.614 -0.532 -0.219 -0.135 
   (0.377) (0.367) (0.346) (0.334) 
Cluster share of households with water piped in 

and treated 
  -0.787 -0.738 -0.446 -0.422 

   (0.571) (0.552) (0.542) (0.527) 
Cluster share of households with water piped in 

and not treated 
  -0.202 -0.161 -0.131 -0.079 

   (0.378) (0.373) (0.353) (0.345) 
Cluster share of households with other water 

source 
  0.376 0.520 0.422 0.585 

   (0.405) (0.397) (0.389) (0.377) 
Household Water (bottled omit.)       

Piped to dwelling treated   0.035 0.070 0.042 0.072 
   (0.155) (0.148) (0.142) (0.138) 
Piped to dwelling not treated   -0.137 -0.112 -0.172 -0.161 
   (0.133) (0.130) (0.122) (0.121) 
Other   -0.232 -0.266 -0.306 -0.356 
   (0.236) (0.226) (0.221) (0.211) 

Household Sanitation (Sewer omit.)       
Flush to latrine/other   0.884** 0.744* 0.536 0.397 

   (0.318) (0.314) (0.293) (0.287) 
Household members smoke   -0.006 -0.026 0.034 0.019 
   (0.099) (0.096) (0.093) (0.090) 
Mother smokes cigarettes   -0.108 -0.038 -0.113 -0.052 
   (0.248) (0.229) (0.217) (0.199) 
Mother smokes nargile   -0.001 -0.003 -0.074 -0.075 
   (0.205) (0.204) (0.198) (0.196) 
Know TB is curable   0.019 0.049 -0.033 0.003 
   (0.106) (0.102) (0.100) (0.096) 
Know of ORS   -0.302 -0.271 -0.309 -0.264 
   (0.171) (0.163) (0.172) (0.161) 
Exposure to family planning   0.082 0.067 0.084 0.065 
   (0.070) (0.069) (0.064) (0.063) 
Distance to health care problematic   -0.043 -0.053 -0.030 -0.040 
   (0.117) (0.113) (0.110) (0.105) 
Mother's age (15-19 omit.)       

20-24     0.084 0.011 
     (0.231) (0.237) 
25-29     0.247 0.230 
     (0.229) (0.236) 
30-34     0.030 0.014 
     (0.240) (0.246) 
35-39     0.248 0.177 
     (0.244) (0.252) 
40-44     0.143 0.048 
     (0.257) (0.270) 
45-49     -0.957 -0.992 
     (0.496) (0.588) 

Mother's height (in cm.)     0.030*** 0.026** 
     (0.009) (0.008) 
Birth weight in kg     0.761*** 0.774*** 
     (0.076) (0.075) 
Birth weight in kg missing     -1.119* -1.143* 
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  SES 

SES and 
age/birth 

month + Early Env. 

+ Early Env. 
and age/birth 

month 
+ Prenatal 

Env. 

+ Prenatal 
Env.  and 
age/birth 

month 
     (0.542) (0.473) 
Constant 7.116*** 7.712*** -9.435 -6.569 -14.146* -10.102 
 (1.335) (0.942) (5.905) (5.958) (5.979) (5.998) 
Age (months)  No Yes No Yes No Yes 
P-value (model) 0.001 0.000 0.000 0.000 0.000 0.000 
N(Observations) 2111 2111 2111 2111 2111 2111 
R-squared 0.046 0.093 0.143 0.176 0.241 0.271 
Adj. R-squared 0.034 0.072 0.109 0.134 0.207 0.230 
Source: Author’s calculations based on Jordan DHS 2012 
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Table 6: Regressions for Weight-For-Height (in kg. as a 24-month female) 

  SES 

SES and 
age/birth 

month + Early Env. 

+ Early Env. 
and age/birth 

month 
+ Prenatal 

Env. 

+ Prenatal 
Env.  and 
age/birth 

month 
Wealth       

Wealth Score 0.040 0.021 0.048 0.031 0.046 0.028 
 (0.046) (0.024) (0.050) (0.049) (0.051) (0.050) 
Wealth Score Sq./100 -0.030 -0.014 -0.032 -0.019 -0.031 -0.017 
 (0.038) (0.019) (0.041) (0.040) (0.042) (0.041) 

Father's education (none omit.)       
Elementary -0.170 -0.131 -0.299 -0.238 -0.227 -0.162 
 (0.253) (0.292) (0.228) (0.226) (0.224) (0.228) 
Preparatory -0.084 -0.089 -0.261 -0.224 -0.183 -0.132 
 (0.246) (0.288) (0.220) (0.217) (0.219) (0.222) 
Secondary -0.020 -0.006 -0.185 -0.159 -0.120 -0.084 
 (0.243) (0.288) (0.210) (0.210) (0.213) (0.218) 
Diploma 0.094 0.060 -0.153 -0.159 -0.067 -0.051 
 (0.302) (0.305) (0.258) (0.254) (0.251) (0.252) 
University and above -0.195 -0.218 -0.396 -0.389 -0.320 -0.299 
 (0.285) (0.305) (0.256) (0.253) (0.249) (0.252) 

Mother's education (none omit.)       
Elementary 0.444 0.429 0.445 0.432 0.444 0.414 
 (0.278) (0.259) (0.255) (0.254) (0.254) (0.253) 
Preparatory -0.012 -0.012 0.077 0.051 0.092 0.046 
 (0.238) (0.248) (0.237) (0.236) (0.238) (0.237) 
Secondary -0.066 -0.074 0.014 0.002 -0.006 -0.034 
 (0.234) (0.244) (0.234) (0.231) (0.234) (0.231) 
Diploma -0.004 -0.007 0.079 0.069 0.068 0.054 
 (0.255) (0.256) (0.263) (0.258) (0.261) (0.256) 
University and above 0.279 0.263 0.322 0.305 0.272 0.234 
 (0.268) (0.257) (0.264) (0.260) (0.263) (0.260) 

Father's emp. status (none/absent omit.)       
Wage worker -0.071 -0.037 0.021 0.068 -0.039 0.005 
 (0.168) (0.125) (0.156) (0.156) (0.150) (0.150) 
Employer -0.119 -0.132 -0.032 -0.030 -0.108 -0.109 
 (0.259) (0.169) (0.250) (0.242) (0.243) (0.237) 
Self-employed -0.158 -0.102 -0.047 0.032 -0.125 -0.039 
 (0.223) (0.153) (0.209) (0.205) (0.200) (0.197) 

Mother's employment status (none/absent omit.)       
Wage worker -0.003 0.045 -0.002 0.031 0.018 0.060 
 (0.197) (0.103) (0.194) (0.184) (0.187) (0.180) 
Other work -0.365 -0.248 -0.250 -0.168 -0.207 -0.109 
 (0.254) (0.312) (0.282) (0.254) (0.271) (0.251) 

Father's occup. (professional omit.)       
Clerical -0.065 -0.071 -0.161 -0.161 -0.137 -0.138 
 (0.245) (0.134) (0.218) (0.190) (0.206) (0.179) 
Sales 0.184 0.097 0.154 0.066 0.208 0.117 
 (0.222) (0.127) (0.218) (0.214) (0.211) (0.208) 
Agricultural -0.197 -0.108 -0.353 -0.267 -0.262 -0.170 
 (0.238) (0.238) (0.239) (0.222) (0.237) (0.222) 
Household and domestic -0.036 -0.088 -0.228 -0.239 -0.169 -0.153 
 (0.317) (0.246) (0.336) (0.333) (0.329) (0.332) 
Services -0.038 -0.004 -0.159 -0.106 -0.078 -0.032 
 (0.168) (0.112) (0.160) (0.156) (0.151) (0.148) 
Skilled manual 0.019 0.006 -0.025 -0.028 0.017 0.008 
 (0.150) (0.108) (0.147) (0.148) (0.140) (0.141) 
Unskilled manual -0.127 -0.112 -0.132 -0.125 -0.088 -0.094 
 (0.238) (0.179) (0.236) (0.264) (0.237) (0.260) 

Mother's occup. (professional omit.)       
Other occupations 0.307 0.248 0.257 0.232 0.221 0.204 
 (0.276) (0.204) (0.271) (0.270) (0.262) (0.262) 

Rural   -0.016 -0.030 -0.014 -0.027 
   (0.106) (0.104) (0.103) (0.102) 
Area of residence (Amman omit.)       

Balqa   0.167 0.153 0.147 0.139 
   (0.162) (0.155) (0.158) (0.152) 
Zarqa   0.111 0.115 0.082 0.084 
   (0.144) (0.140) (0.140) (0.137) 
Madaba   0.080 0.042 0.041 0.003 
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  SES 

SES and 
age/birth 

month + Early Env. 

+ Early Env. 
and age/birth 

month 
+ Prenatal 

Env. 

+ Prenatal 
Env.  and 
age/birth 

month 
   (0.161) (0.159) (0.157) (0.156) 
Irbid   0.057 0.048 0.045 0.024 
   (0.163) (0.158) (0.162) (0.156) 
Mafraq   0.346* 0.344* 0.368** 0.363** 
   (0.136) (0.134) (0.137) (0.134) 
Jarash   0.261 0.250 0.258 0.237 
   (0.166) (0.161) (0.164) (0.160) 
Ajlun   0.468** 0.468** 0.452** 0.454** 
   (0.165) (0.162) (0.163) (0.160) 
Karak   0.272 0.285 0.237 0.261 
   (0.196) (0.187) (0.194) (0.186) 
Tafiela   0.326 0.334 0.322 0.337 
   (0.215) (0.209) (0.212) (0.206) 
Ma'an   0.014 0.028 -0.011 0.019 
   (0.158) (0.155) (0.154) (0.150) 
Aqaba   0.485* 0.456* 0.512* 0.473* 
   (0.211) (0.202) (0.206) (0.197) 

Camps   0.082 0.042 0.080 0.041 
   (0.147) (0.143) (0.143) (0.140) 

Badia   -0.143 -0.171 -0.135 -0.166 
   (0.137) (0.136) (0.134) (0.132) 

Female   -0.029 -0.011 0.018 0.036 
   (0.083) (0.080) (0.082) (0.079) 
Breastfeeding init. (never omit.)       

Immediately   -0.430 -0.472* -0.574* -0.618** 
   (0.230) (0.220) (0.233) (0.224) 
Within first hour   -0.414 -0.414 -0.476 -0.486* 
   (0.252) (0.239) (0.249) (0.240) 
One hour   -0.372 -0.406 -0.485* -0.520* 
   (0.226) (0.218) (0.225) (0.219) 
2-24 hours   -0.369 -0.433* -0.492* -0.550** 
   (0.207) (0.202) (0.210) (0.206) 
One day   -0.119 -0.160 -0.282 -0.312 
   (0.231) (0.219) (0.225) (0.217) 
Two days   -0.250 -0.337 -0.388 -0.478* 
   (0.273) (0.248) (0.259) (0.240) 
3 or more days   -0.502 -0.500* -0.565* -0.559* 
   (0.262) (0.251) (0.261) (0.250) 

Other liquids within 3 days birth   0.015 0.016 0.064 0.057 
   (0.097) (0.094) (0.094) (0.091) 
Exclusively breastfed   0.364 0.148 0.350 0.149 
   (0.263) (0.249) (0.256) (0.243) 
Currently breastfed   0.148 0.185 0.132 0.169 
   (0.094) (0.099) (0.091) (0.097) 
Drank from bottle   0.070 0.078 0.060 0.067 
   (0.095) (0.093) (0.093) (0.092) 
Feeding frequency       

Once   -0.401 -0.351 -0.400* -0.334 
   (0.207) (0.203) (0.203) (0.200) 
Twice   -0.366 -0.415* -0.340 -0.373 
   (0.189) (0.206) (0.186) (0.207) 
Three times   -0.555** -0.645** -0.574** -0.648** 

   (0.197) (0.214) (0.193) (0.212) 
Four +   -0.594** -0.639** -0.563** -0.599** 

   (0.206) (0.226) (0.200) (0.223) 
No. Foods       

No. liquids   0.061 0.064 0.060 0.061 
   (0.049) (0.046) (0.048) (0.045) 
No. grains   -0.003 -0.013 -0.011 -0.020 
   (0.051) (0.048) (0.049) (0.046) 
No. protein   0.093* 0.075* 0.080* 0.059 
   (0.037) (0.035) (0.036) (0.035) 
No. fruits and vegs.   0.038 0.004 0.054 0.021 
   (0.065) (0.062) (0.064) (0.061) 

Diarrhea (none omit.)       
Yes but gone   -0.007 -0.036 0.004 -0.027 
   (0.102) (0.099) (0.101) (0.098) 
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  SES 

SES and 
age/birth 

month + Early Env. 

+ Early Env. 
and age/birth 

month 
+ Prenatal 

Env. 

+ Prenatal 
Env.  and 
age/birth 

month 
Yes still   -0.196 -0.224 -0.175 -0.211 
   (0.134) (0.127) (0.131) (0.124) 

Fever/Cough (none omit.)       
Yes but gone   0.005 -0.048 0.050 0.008 
   (0.259) (0.261) (0.239) (0.244) 
Yes still   0.000 0.024 -0.009 0.017 

   (0.099) (0.094) (0.096) (0.091) 
Persons per room   0.030 0.006 0.002 -0.014 
   (0.048) (0.048) (0.049) (0.050) 
Local Env. (Cluster Chars.)       

Average cluster wealth factor   0.066 0.038 0.030 0.000 
   (0.140) (0.141) (0.139) (0.141) 
Average cluster wealth factor sq./100   -0.034 -0.020 -0.016 -0.001 
   (0.072) (0.073) (0.072) (0.073) 
Cluster share of households not flushing to sewer   0.094 0.166 0.257 0.317 
   (0.217) (0.218) (0.214) (0.216) 
Cluster share of households with water piped in 

and treated 
  0.449 0.402 0.555 0.500 

   (0.414) (0.408) (0.417) (0.410) 
Cluster share of households with water piped in 

and not treated 
  -0.054 -0.023 -0.102 -0.062 

   (0.321) (0.312) (0.309) (0.300) 
Cluster share of households with other water 

source 
  -0.105 0.015 -0.156 -0.021 

   (0.390) (0.382) (0.384) (0.375) 
Household Water (bottled omit.)       

Piped to dwelling treated   -0.078 -0.018 -0.075 -0.020 
   (0.134) (0.130) (0.132) (0.130) 
Piped to dwelling not treated   -0.013 -0.002 -0.027 -0.015 
   (0.125) (0.120) (0.120) (0.115) 
Other   -0.018 -0.036 -0.027 -0.052 
   (0.235) (0.226) (0.235) (0.225) 

Household Sanitation (Sewer omit.)       
Flush to latrine/other   0.344 0.226 0.174 0.070 

   (0.181) (0.182) (0.179) (0.184) 
Household members smoke   0.039 0.023 0.045 0.023 
   (0.088) (0.085) (0.084) (0.082) 
Mother smokes cigarettes   0.182 0.170 0.138 0.137 
   (0.177) (0.169) (0.179) (0.170) 
Mother smokes nargile   -0.084 -0.087 -0.065 -0.063 
   (0.174) (0.162) (0.171) (0.161) 
Know TB is curable   -0.041 -0.025 -0.065 -0.046 
   (0.090) (0.088) (0.088) (0.086) 
Know of ORS   -0.300* -0.260 -0.326* -0.254 
   (0.137) (0.137) (0.142) (0.138) 
Exposure to family planning   0.020 0.023 0.017 0.016 
   (0.060) (0.056) (0.058) (0.054) 
Distance to health care problematic   -0.031 -0.043 -0.034 -0.051 
   (0.090) (0.087) (0.088) (0.084) 
Mother's age (15-19 omit.)       

20-24     0.056 -0.106 
     (0.205) (0.219) 
25-29     0.313 0.143 
     (0.195) (0.212) 
30-34     0.014 -0.174 
     (0.208) (0.225) 
35-39     0.209 -0.013 
     (0.202) (0.220) 
40-44     0.272 0.015 
     (0.234) (0.253) 
45-49     -0.373 -0.589 
     (0.306) (0.374) 

Mother's height (in cm.)     -0.007 -0.008 
     (0.008) (0.007) 
Birth weight in kg     0.285*** 0.282*** 
     (0.071) (0.071) 
Birth weight in kg missing     -0.076 -0.166 
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  SES 

SES and 
age/birth 

month + Early Env. 

+ Early Env. 
and age/birth 

month 
+ Prenatal 

Env. 

+ Prenatal 
Env.  and 
age/birth 

month 
     (0.316) (0.308) 
Constant 10.697*** 11.114*** 7.318 9.252 9.379 11.651 
 (1.298) (0.759) (6.258) (6.380) (6.416) (6.548) 
Age (months)  No Yes No Yes No Yes 
P-value (model) 0.448 0.000 0.000 0.000 0.000 0.000 
N(Observations) 2111 2111 2111 2111 2111 2111 
R-squared 0.023 0.077 0.097 0.138 0.124 0.163 
Adj. R-squared 0.011 0.056 0.061 0.094 0.085 0.116 
Source: Author’s calculations based on Jordan DHS 2012 
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Table 7: Inequality and Inequality of Opportunity in Child Anthropometry, Youngest Child Under Two 

Outcome:  
Height-for-

age 
Weight-for-

age 
Weight-for-

height 
Height-for-

age 
Weight-for-

age 
Weight-for-

height 
Height-for-

age 
Weight-for-

age Weight-for-height 

Specification: SES SES SES + Early Env. + Early Env. + Early Env. 
+ Prenatal 

Env. 
+ Prenatal 

Env. + Prenatal Env. 
Total Inequality 0.00133*** 0.00865*** 0.00541*** 0.00133*** 0.00865*** 0.00541*** 0.00133*** 0.00865*** 0.00541*** 
 (0.0000873) (0.000518) (0.000288) (0.0000837) (0.000521) (0.000271) (0.0000884) (0.000522) (0.000306) 
          
Residual Inequality 0.00124*** 0.00828*** 0.00529*** 0.00115*** 0.00754*** 0.00501*** 0.000996*** 0.00668*** 0.00487*** 
 (0.0000811) (0.000502) (0.000283) (0.0000740) (0.000456) (0.000262) (0.0000612) (0.000434) (0.000266) 
          
Inequality of 
Opportunity (Share 
of Total Inequality) 

0.0641*** 0.0427** 0.0209 0.136*** 0.129*** 0.0733** 0.251*** 0.228*** 0.0992*** 

 (0.0193) (0.0158) (0.0134) (0.0300) (0.0217) (0.0233) (0.0298) (0.0254) (0.0274) 
Inequality of Op. 
Partial Effects 
(Share of Total 
Inequality) 

         

Parent's education 0.0300* 0.0188 0.0151 0.0181 0.0131 0.0139 0.0169 0.00943 0.0135 
 (0.0147) (0.0122) (0.0105) (0.0152) (0.0125) (0.0106) (0.0138) (0.0123) (0.0111) 
          
Wealth and 
Employment  

0.0456* 0.0307* 0.00634 0.0423* 0.0320* 0.00329 0.0246 0.0245 0.00506 

 (0.0199) (0.0149) (0.0107) (0.0199) (0.0143) (0.0130) (0.0229) (0.0156) (0.0128) 
          
Gender    0.000570 -0.0000325 0.0000325 -0.00161 -0.00182 -0.000399 
    (0.00243) (0.00198) (0.00176) (0.00403) (0.00305) (0.00192) 
          
Area of residence   0.00669 0.00596 0.00773 0.000501 0.00368 0.00842 
    (0.00983) (0.00816) (0.00808) (0.0102) (0.00844) (0.00782) 
          
Food    0.0139 0.0413* 0.0189 0.0139 0.0334* 0.0165 
    (0.0224) (0.0165) (0.0212) (0.0208) (0.0160) (0.0212) 
          
Health Knowledge   0.00748 0.00397 0.00365 0.00701 0.00310 0.00340 
    (0.00809) (0.00640) (0.00577) (0.00724) (0.00602) (0.00531) 
          
Health Conditions   0.00328 0.00349 0.00154 0.00480 0.00376 0.00177 
    (0.00608) (0.00588) (0.00457) (0.00633) (0.00584) (0.00512) 
          
Health Environment   0.0511* 0.0237 0.0131 0.0545** 0.0287 0.0131 
    (0.0222) (0.0204) (0.0143) (0.0190) (0.0170) (0.0140) 
          
Mother's Demographics      0.0635*** 0.0192 0.00783 
       (0.0172) (0.0112) (0.00876) 
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Outcome:  
Height-for-

age 
Weight-for-

age 
Weight-for-

height 
Height-for-

age 
Weight-for-

age 
Weight-for-

height 
Height-for-

age 
Weight-for-

age Weight-for-height 

Specification: SES SES SES + Early Env. + Early Env. + Early Env. 
+ Prenatal 

Env. 
+ Prenatal 

Env. + Prenatal Env. 
          
Birth Weight      0.113*** 0.120*** 0.0158 
       (0.0211) (0.0207) (0.00881) 
          
N 2111 2111 2111 2111 2111 2111 2111 2111 2111 

Source: Author’s calculations based on Jordan DHS 2012. 
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