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EXECUTIVE SUMMARY 

It has long been recognized that the nutritional and health status of a woman before and/or during early 
pregnancy affects physiologic adjustment to pregnancy and the condition of the periconceptional environment 
for the embryo, and ultimately the fetal environment. Periconceptional problems, such as low prepregnancy 
maternal weight, severe iodine deficiency, and folate deficiency, negatively affect pregnancy outcomes. The 
recognition that early life nutrition affects health in later years, and that in most cases the moment of conception 
cannot be predicted, has led practitioners and researchers to advocate for a life-cycle approach to nutrition 
(Horton and Lo 2013). However, comprehensive research is needed to identify optimal practices for improving the 
nutritional status of adolescent girls and women, before and during pregnancy and during lactation, both for the 
child and for the woman.  

USAID’s Strengthening Partnerships, Results, and Innovations in Nutrition Globally (SPRING) project, along with 
the Pan American Health Organization (PAHO/WHO), have identified a need for a core set of key practices (similar 
to those developed for young children), that characterize the diet and feeding practices associated with good 
nutrition among adolescent girls, women, and pregnant and breastfeeding women. This paper is one of two 
papers commissioned to provide the relevant scientific and programmatic background to begin to address this 
goal. This paper summarizes existing information on the current nutritional status of adolescent girls, women of 
reproductive age (WRA), and pregnant and lactating women in low- and middle-income countries (LMIC). This 
represents a fundamental first step toward identifying key principles for improving the nutritional status of 
adolescent girls and women throughout their reproductive years. 

The authors reviewed an extensive body of literature to characterize maternal anthropometric status and 
micronutrient deficiencies, drawing from those cited in the series on nutrition published by The Lancet in 2013 and 
in The Global Burden of Disease, Injuries, and Risk Factor study (2013). Noting the lack of any other compilation of 
studies on the dietary intake, the authors conducted a systematic literature review to identify studies of dietary 
intakes of adolescent girls, WRA, and pregnant and lactating women. 

The findings revealed many changes in the nutritional status of adolescent girls and WRA in LMIC. The prevalence 
of underweight among women has been reduced and is less than 10 percent globally—except in South Asia. The 
prevalence of overweight and obesity has risen and approaches 50 percent in many regions. Concomitantly, the 
prevalence of risk factors for chronic disease has risen, indicating that greater percentages of women will enter 
pregnancy with underlying chronic diseases and are therefore at high risk. Within this environment of change, 
however, deficiencies of vitamin A, iron, and iodine persist. 

Although there are different levels of evidence for specific age groups and for specific regions, the results pointed 
to a common set of inadequacies in dietary intake (iron, zinc, vitamin A, vitamin C, calcium) regardless of age and 
reproductive stage. Given the diminished problem of underweight and increasing problem of overweight, efforts 
are need to identify effective means of facilitating weight loss. Attention must be given throughout the continuum 
of care—for adolescent girls and WRA—on achieving and maintaining a healthy diet and eating practices.  
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INTRODUCTION 

There is growing international consensus on the need to improve maternal nutrition and health, focusing on the 
first 1,000 days in the life of a child, setting a course for optimal growth, development, and short-term and long-
term survival. It has long been recognized that the nutritional and health status of a woman before and/or during 
early pregnancy affects physiologic adjustment to pregnancy and the condition of the periconceptional 
environment for the embryo, and ultimately the fetal environment. Periconceptional problems, such as low 
maternal prepregnancy weight, severe iodine deficiency, and folate deficiency, negatively affect pregnancy 
outcomes, and comprehensive research is still needed to evaluate other aspects of periconceptional nutritional 
status. This research must then be applied to identify effective programs models for improving maternal nutrition 
during the periconceptional, gestational, and postpartum periods.  

Ultimately, the recognition that early life nutrition affects health in later years, and that the moment of conception 
cannot be predicted in most cases, a life-cycle approach is needed. The significance of looking at nutrition over 
the life course is highlighted in the most recent series on maternal and child nutrition published in The Lancet 
(Horton & Lo 2013). New findings from this series specifically identify adolescent girls as a group especially 
vulnerable to the effects of undernutrition. As adolescence is a period of rapid growth, some argue that the 
potential exists for height catch-up during this time for children stunted in early childhood. However, this catch-up 
could be achieved only through marked improvements in nutritional and health status as well as by delayed 
pregnancy. Ninety percent of adolescents in the world live in low- and middle-income countries (LMIC), where 
adolescent pregnancy is three times higher than in high-income countries (Black et al. 2013a). Adolescent 
pregnancy has been shown to carry a greater risk for complications and stunting of a girl’s growth while leading 
to higher risk of poor perinatal outcomes. Thus, a key component of an effective life-cycle approach is to explicitly 
incorporate the improvement of adolescent girls’ nutrition before the first pregnancy. 

The 2013 Lancet series touched on successful delivery strategies and the need for multisectoral platforms for 
nutritional interventions while outlining case studies where countries have improved nutritional status by 
“adopting an approach targeting the whole of society” (Black et al. 2013b). It also identified adolescent girls as a 
key priority group for the first time, highlighting the life-cycle approach with women of reproductive age (WRA) 
and mothers needing to be at the center of nutritional interventions. However, it also called for more evidence 
from programs with good designs, strong implementation, and rigorous evaluations (Black et al. 2013b).  

USAID’s Strengthening Partnerships, Results, and Innovations in Nutrition Globally (SPRING) project, along with 
the PAHO, have identified a need for a core set of key practices (similar to those developed for young children) 
that characterize the diet and feeding practices associated with good nutrition among adolescent girls, women, 
and pregnant and breastfeeding women. For these specific target groups, there is a need to probe deeper into the 
evidence and experience in order to recommend key issues and practices, identify key indicators for measuring 
improvements and progress, identify gaps in evidence and experience, and suggest future research priorities.  

This paper is one of two papers commissioned to provide the relevant scientific and programmatic background to 
begin to address this goal. This paper focuses on the scientific literature (through literature searches or key 
summary documents) to report current understanding of: a) the dietary intake and practices of adolescent girls, 
women and mothers in LMIC; b) nutritional status as characterized by height, body mass index (BMI), and 
classifications of underweight, normal, overweight, and very overweight; c) specific micronutrient deficiencies 
known to adversely affect health in general and during pregnancy); d) the recommended content of 
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preconceptional, antenatal, and/or postpartum nutrition care; and e) the efficacy of approaches to achieve and 
maintain good nutritional status. 
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METHODS 

For each section, a literature search was conducted to identify relevant articles. Given the recent publication of The 
Lancet nutrition series and The Global Burden of Disease, Injuries, and Risk Factor study (2013), relevant 
information was pulled from these sources to characterize maternal anthropometric status and micronutrient 
deficiencies. Because of the lack of compilations of studies of dietary intakes, we conducted a systematic literature 
review to identify studies of dietary intakes of adolescent girls, WRA, and pregnant and lactating women. 
Recognizng that Lee et al. had recently completed a review of literature on diet during pregnancy (2012), we 
chose to focus on more recent studies not included in that review.  
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FINDINGS 

NUTRITIONAL STATUS LANDSCAPE OF ADOLESCENT GIRLS AND 
WRA 
Anthropometric Status  
It has long been recognized that the anthropometric status of a woman at the beginning of her pregnancy 
influences its outcome. The earliest synthesis of these data was by Kramer in 1987, and since then, multiple 
reports have extended the information base. Important characteristics of women assessed using anthropometry 
include height, prepregnancy weight, and BMI (BMI=weight (kg)/height (m)2). Within emergency or extremely low-
resource settings, mid-upper arm circumference (MUAC) has also been recommended during pregnancy as a 
surrogate for prepregnancy BMI. 

Height 

Although the height of a woman is often considered a reflection of her genetic potential, as noted by Kramer 
(1987), height in resource-poor settings is better conceptualized as the outcome of an unquantifiable mixture of 
her own growth experiences during childhood, her own genetic potential, and her mother’s height and nutritional 
status during pregnancy (which affected the child’s prenatal growth). Kramer documented that shorter maternal 
stature was associated (albeit in a non-causal manner) with increased risk of delivery with intrauterine growth 
restriction (IUGR), but did not contribute to gestational duration or preterm delivery (< 37 completed weeks 
gestation). Shorter maternal stature is known to be associated with increased complications during delivery, 
including prolonged labor and cesarean delivery. Here, shorter stature is assumed to be a surrogate for small 
pelvic size and risk of cephalopelvic disproportion. Although the risk relation is known to be a gradient, some 
countries have designated cesarean delivery or referral for institutional delivery as standard of care for women 
shorter than a predefined cut-point. 

Surveys have documented maternal stature in LMIC countries, and the most recent compilation of data has been 
reported by Kozuki et al. (2015) as part of work of the Child Health Epidemiology Reference Group (CHERG), 
funded by the United Nations Children’s Emergency Fund (UNICEF). Shown in Table 1 are the distributions of 
stature among WRA who have given birth (mothers), by World Health Organization (WHO) Millennium 
Development Goals (MDGs) region. Also shown is the distribution of heights of adult women in the United States 
(for which the distribution of adult height is presumed to be largely driven by genetic potential). Data from the 
United States are shown to demonstrate that we expect a small percentage of women to be < 155 cm (< 5’1”) tall 
and an even smaller percentage to be < 145 cm (4’9”) tall. Thus, a reasonable public health goal is to reduce the 
proportion of women with short stature to levels approximated by the United States population as a means of 
preventing pregnancy- or delivery-related complications attributable to short stature. 

As shown, the prevalence of short stature (< 155 cm) reaches 70 percent in South Asia and Southeast Asia, with   
the prevalence of women < 145 cm tall about 10 percent. In other regions, the prevalences are lower but still 
range from 20 percent to 42 percent, compared to 14 percent in the United States. It should be noted that Kozuki 
et al. (2015) also provide data on maternal height by subregions and detail the data on maternal stature available 
by country. 

The focus of the report by Kozuki et al. (2015) is: a) to document the prevalence of short stature among WRA 
globally; b) to document the risk relation between short maternal stature and the delivery of a baby small for 
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gestational age (SGA) at term, preterm but adequate for gestational age (AGA), or preterm-SGA. Risk of these 
outcomes, compared to delivering a baby term-AGA, was highest for those < 145 cm and on the order of 52 to 
200 percent excess risk compared to women at least 155 cm tall. An important caveat to this work is the fact that 
the risk relation is graded, meaning that there are additional reductions in risk as maternal stature increases > 155 
cm.    

Body Mass Index 

Whereas earlier work examined the associations of low absolute weight with poor pregnancy outcomes, including 
preterm delivery and having a baby born of low birth weight (LBW < 2500g), later work utilized BMI to describe 
the relative thinness or corpulence of women entering pregnancy. Black et al. (2013a) reported changes between 
1980 and 2008 in the prevalence of the four BMI categories among women 20 to 49 years of age by region (Figure 
1). Overall, it is clear that changes have occurred in maternal BMI over the three decades. The prevalence of 
maternal underweight has declined in each region and is < 5 percent in all regions except in Asia and Africa, 
where it remains between 10 and 20 percent. Although the prevalence of maternal underweight has declined in all 
regions, about 40 to 60 percent of women in each region remain of normal BMI. The greatest changes have 
occurred in the prevalence of overweight and obesity in each region, with dramatic increases in the prevalence of 
BMI > 25 kg/m2 in Latin America and the Caribbean and Oceania over the time period. As shown, in these regions, 
about 50 percent of women were estimated to be overweight or obese in 2008. Unless there are strong 
differences in fecundity by maternal BMI, the distributions reflect the distributions of maternal prepregnancy BMI, 
which set the framework for many recommendations for dietary intake and weight gain during pregnancy. Table 2 
presents the regional estimates of each of the four BMI categories for women 20+ years in 2013 (for methodology 
and estimates of overweight and obese, Finucane et al., 2011; for estimates of underweight, G. Stevens on behalf 
of WHO, October 2014; and the difference between the two providing estimates of normal BMI). 

Do girls between 15 and 20 years of age have a different distribution of (preconceptional) BMI? Few direct data 
answer this question for LMIC. However, some estimates are available (Table 2) for girls < 20 years as part of the 
Global Burden of Disease (GBD) assessment (Ng et al. 2014; see Finucane et al. 2011 and Stevens et al. 2012 for 
methodology). In general, the estimated prevalence of overweight in girls < 20 years ranges from 3 to 5 percent in 
South and Southeast Asia to a high of 22.8 percent in the Andean countries of South America. Interestingly, the 
majority of the estimated prevalence across LMIC is between 9 and 18 percent, which is consistent with the 
estimates for Europe (12.4 to 15.6 percent) and high-income countries, including the United States (9.9 to 16 
percent). Further, the prevalence of overweight in girls < 20 years is about half that of women 20+ years of age in 
the same region. There is less connection between the prevalence of obesity between the age groups. Despite the 
> 20 percent prevalence of obesity of among adult women in some LMIC regions (i.e., Latin America and the 
Caribbean; North Africa and the Middle East; Oceania; and Southern Africa), the prevalence of obesity among girls 
< 20 years is generally low: 2.6 to 9 percent in Asia; 2.9 to 7.4 percent in Africa; 6.4 percent in Oceania; 4.5 to 8.8 
percent for Latin America and the Caribbean; 10.2 percent for North Africa and the Middle East. Ng and 
colleagues also report that since the 1980s, the prevalence of overweight in girls in LMIC has been increasing 
steadily, while the prevalence of obesity has remained relatively flat/constant (2014). Unfortunately, estimates of 
underweight among girls < 20 years are not available at this time, but it is likely that the estimates are only 
somewhat higher than those of women 20+ years (Table 2). 

The data in Figure 2 also provide evidence of a strong increase in the prevalence of overweight and an increase in 
obesity after age 20, with plateaus for overweight among women in LMIC at about 45 years of age and for obesity 
at age 50 to 55. It is likely that these trends are related to some degree to postpartum weight retention among 
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women, highlighting the need to include the postpartum period in any strategy for healthy weight promotion 
among women.  

In summary, the BMI status of adolescent girls and women in LMIC has changed over time, and average BMI has 
increased between 1980 and 2008. The majority of adolescent girls are of normal weight (BMI < 25 kg/m2), but 
because the prevalence of overweight has been rising, interventions are needed to promote appropriate dietary 
intakes; to reinforce healthy eating habits for weight maintenance; and to develop programs for achieving healthy 
weights. Among women over 20 years of age, depending on the region, the average woman is either normal 
weight, or overweight or obese, and the data suggest that focusing on women between the ages of 20 and 50 is 
important to prevent the rise in overweight and obesity that is currently observed. Although it may be true that 
the average woman entering pregnancy is underweight in some regions within some countries (e.g., in South Asia 
and Eastern Africa), current data suggest that across LMIC, the majority of adolescent girls and women entering 
pregnancy will be of normal or overweight BMI status. It is important that programs with nutritional counseling of 
women during pregnancy provide recommendations appropriate for the majority of women as well as specialized 
instruction for those who are underweight or obese.   

Micronutrient Deficiencies  
As part of the work of researchers involved in the GBD study and the CHERG, a synthesis of the problems of 
anemia, severe anemia, vitamin A deficiency, iodine deficiency, and zinc deficiency in LMIC has been reported for 
WRA (Black et al. 2013a; Andersson et al. 2009; Stevens et al. 2014; Wessells and Brown 2014). These are 
summarized by region in Tables 3 and 4. As shown, micronutrient deficiencies remain of concern among WRA in 
LMIC and highlight the continued need for interventions. 

Folic acid fortification programs have been implemented in many countries to increase folic acid intakes to ensure 
adequate folate status in women during the periconceptional period and likely prevent spina bifida and 
anencephaly. Surveys conducted in LMIC do not usually assess folate status, but investigators have compiled and 
reported data on the effective dose and coverage of folic acid fortification programs to identify countries and 
regions at risk (Youngblood et al. 2012). The effectiveness of folic acid fortification programs is high in the 
Americas, with the exception of Venezuela, Nicaragua, Paraguay, Suriname, Guyana, French Guiana, and 
Dominican Republic (Figure 3). The situation is worse in the rest of the regions of the world, because many areas 
do not have programs, or the effectiveness of their programs is likely modest. It is concerning that of the four 
LMIC with 2.8 million births or more per year (i.e., India, Indonesia, Brazil, and DRC), only one—Brazil—has a 
strong folic acid fortification program. 

Interest in assessing vitamin D status globally has been growing, and research has suggested that ensuring 
adequate vitamin D status of mothers and newborns may be important for pregnancy outcomes and child 
survival. Presented in Figure 4 are the results of a recent compilation of studies on vitamin D status by region. 
Although few studies have been conducted in LMIC, the results suggest that consideration of vitamin D status 
before, during, and after pregnancy (lactation) is warranted. 

Dietary Intake and Practices 
Adequate nutrition during pregnancy is essential for maternal and infant health outcomes, and pregnant women 
are vulnerable to nutrient deficiencies because of the high nutrient demands. Women may not consume diets that 
are sufficient in energy, macro and micronutrients because of socioeconomic constraints and food insecurity, low 
food access, specific dietary patterns, cultural beliefs or practices and/or lack of knowledge regarding eating for 
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health during pregnancy. A review of maternal diet published in 1990 (McGuire and Popkin) identified that 
pregnant women in developing countries had insufficient energy intakes, and as reported by Black et al. (2008; 
2013a) and in the prior sections, maternal micronutrient malnutrition is relatively prevalent. Our analysis of current 
trends in girls’ and women’s underweight, overweight, and obesity in LMIC suggests that both excess energy 
intake and insufficient energy intake are problems for some women in some regions. 

When maternal nutrient intakes are inadequate prior to pregnancy, deficits need to be made up to restore 
nutritional status while meeting the enhanced requirements to maintain the pregnancy and provide for the fetus. 
Some maternal nutritional deficiencies, such as folate deficiency, must be addressed prior to pregnancy because 
inadequate intakes of folic acid heighten the risk of spina bifida and anencephaly. Addressing other deficiencies 
prior to pregnancy, such as iodine and iron deficiencies, may create an optimal environment for appropriate 
physiologic adjustments to pregnancy, and help address requirements later in pregnancy. For these reasons, it is 
important to consider the adequacy of dietary intakes of women prior to pregnancy. It must also be said that 
concerns about diet quality do not disappear after delivery; indeed, the nutritional demands of lactation are 
significant. Therefore, to address concerns regarding diet quality, we conducted reviews to identify studies of 
dietary intake of four beneficiary groups: 1) nonpregnant adolescent girls; 2) WRA; 3) pregnant women (regardless 
of age); 4) lactating women (regardless of age). 

Nonpregnant Adolescent Girls and WRA 

For the review of adolescent girls, we focused on the dietary intake of girls from LMIC in Africa, the Eastern 
Mediterranean, South East Asia, the Western Pacific, and the Americas. This review revealed a lack of widely 
generalizable data on the nutrient intakes and eating patterns of adolescent girls in LMIC. Many studies 
conducted on this population have small sample sizes and focus on specific groups of adolescent girls that are not 
necessarily nationally representative. However, given the limited amount of data available on this population, the 
data synthesized by this review provide important insight into the nutrient intakes and eating patterns of 
adolescent girls in LMIC. 

As can be seen in both Figure 5 and Table 5, the majority of energy intakes are low, with almost all falling below 
9.43 MJ/d, an estimate of adolescent girls’ energy needs, calculated with the mean of the available mean/median 
weights of adolescent girls in the studies reviewed and using standard techniques for estimating energy needs of 
children and adolescent girls (WHO, FAO, and United Nations University 2001). Energy intakes vary both within 
and between regions and are relatively higher in the Eastern Mediterranean, Africa, and the Americas than in the 
Western Pacific and South East Asia. Although such low energy intakes seem at odds with the apparent trend 
toward increased prevalence of overweight and obesity, the consistently low mean/median energy intakes from 
these studies could be explained, at least in part, by the fact that poor and marginalized populations, who are 
more likely to be undernourished, are often the focus of research. 

In terms of macronutrients, both commonalities and differences exist among regions (Figures 6–8 and Table 5). A 
common trend across regions is that fat and carbohydrate intake, as a percentage of energy, are inversely related. 
In general, this means that as fat intake rises above the range recommended by the Food and Agriculture 
Organization (FAO) and WHO—15 to 30 percent of energy—carbohydrate intake falls below the range of 55 to 75 
percent of energy (FAO and WHO 2003). This is seen in the Americas, in the Eastern Mediterranean, and in the 
Western Pacific regions, where fat intakes are above recommended levels in many studies. In Southeast Asia, the 
range of intakes is greater, with fat intake varying from 3 to 39 percent of energy and carbohydrate intake varying 
from 30 to 75 percent of energy. In Africa, the percentage of energy from fats and carbohydrates tends to remain 
within the ranges recommended by the FAO/WHO. As for protein intakes as a percentage of energy, they 
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generally fall within the 10 to 15 percent range recommended by the FAO/WHO (FAO and WHO 2003). However, 
as was the case with fat and carbohydrate intake, greater variation is seen with respect to percentages of energy 
intake from protein in Southeast Asia, where it ranges from 8 to 18 percent. Although the studies included in this 
review provide critical data on the nutrient intake of girls in LMIC, more studies are needed to understand the 
topic comprehensively. This is particularly true for evaluating the intake of micronutrients, as some regions are 
completely lacking in studies that assess adolescent girls’ intakes of certain micronutrients (Figures 9–20 and 
Tables 6 and 7). When the data currently available are used to compare micronutrient intakes to the estimated 
average requirements (EAR) of the FAO/WHO (WHO and FAO 2004), it is clear that inadequate intakes of 
numerous micronutrients are common among adolescent girls in LMIC. Prevalence of inadequacy of iron, calcium, 
zinc, folate, and vitamin D is above 50 percent in most studies (Figures 9–13). Prevalence of inadequacy of 
thiamine and riboflavin intakes (Figures 14–15) is also generally above 50 percent. Despite variability in the 
prevalence of inadequacy across micronutrients examined, in one or ore studies the intakes of all micronutrients 
included in this review are below the EAR (AI for vitamin D and RNI for iron) 

Cereal-based diets, with low consumption of nutrient-dense foods, characterize adolescent girls’ intakes across 
regions (Dapi et al. 2011; Ponka and Fokou 2011; Veiga et al. 2013; Dahifar et al. 2006; Ahmed et al. 1998; 
Chiplonkar and Kawade 2012; Liu et al. 2013). However, at the same time, the consumption of energy-dense and 
sugary foods in urban areas is increasing among adolescent girls in LMIC (Bourne et al. 1993; Kruger, Kruger, and 
Macintyre 2006; Colucci et al. 2012; Rodriguez-Ramirez et al. 2009; Aounallah-Skhiri et al. 2011; Kelishadi et al. 
2004; Lopez et al. 2012; Gupta et al. 1998; Shin et al. 2013), reflecting the nutrition transition among adolescents 
as well as adults in LMIC. 

As discussed, we also conducted a literature review to describe the energy and nutrient intakes of WRA (Figures 
21–36, Tables 8–10). Energy intakes are still low in many studies (Figure 21, Table 8), although they are slightly 
higher among WRA than among adolescent girls. The trend in intakes is the same among adolescents from all 
regions, with the energy intakes of WRA in the Americas, Eastern Mediterranean, and Africa being relatively higher 
than those in Southeast Asia and the Western Pacific. With respect to macronutrient intakes (Figures 22–24 and 
Table 8), the inverse relationship between energy intakes from fat and carbohydrate and the high proportion of 
energy from fat are the same as seen with adolescent girls, although the percentages of energy from 
macronutrients for WRA appear to vary to a greater degree. Similarities between the micronutrient intakes of WRA 
and adolescent girls in LMIC also exist (Figures 25–36, Tables 9–10). The micronutrients of greatest concern are 
slightly different for WRA, but the dietary intakes of iron, calcium, zinc, folate, vitamin D, thiamin, and riboflavin 
are all low (Figures 25–31). Thus, nonpregnant adolescent girls face the same essential issues as WRA: an 
imbalanced macronutrient intake, with relatively high fat intakes, inadequate micronutrient intakes, and 
consumption of nutrient-poor foods.  

Overall, nonpregnant adolescent girls and WRA do not appear to have dietary intake concerns distinct from one 
another, and it is likely that a common set of dietary indicators can be developed or utilized to monitor programs 
promoting healthy eating. 

Pregnant Women 

Lee and colleagues published a review of dietary intakes of pregnant women in LMIC in 2012; therefore, we 
conducted a review limited to studies that were published subsequent to that review or not included in it. We also 
reorganized the information according to the five WHO regions (i.e., Africa, the Eastern Mediterranean, the 
Western Pacific, South East Asia, and the Americas), with the results presented in Figures 37–52 and Tables 11–13. 
The additional studies did not alter the conclusions of the 2012 review. 



10 

Trends in nutrient intakes and dietary habits of nonpregnant adolescent girls and WRA are also evident among 
pregnant women. Energy intakes are relatively higher in the Americas and the Eastern Mediterranean than in 
Southeast Asia, the Western Pacific, and Africa. Percentages of energy from carbohydrates and fat are inversely 
related across all regions (Figures 39 and 40, respectively), and protein intakes remain generally stable and within 
the 10 to 15 percent range recommended by FAO/WHO, although varying somewhat across regions and relatively 
high in the Western Pacific (Figure 38). Intakes of iron and folate (Figures 41 and 44), followed by intakes of 
calcium and zinc (Figures 42–43), are most frequently below the EAR. As discussed previously for nonpregnant 
adolescent girls and WRA, the diets of pregnant women in LMIC are cereal based. 

A separate yet important component of dietary intake is the consumption of alcohol, which puts the baby at risk 
of fetal alcohol syndrome (FAS), involving both structural and neurodevelopmental sequelae (Youngblood et al. 
2012). Globally, it is estimated that 5 to 10 percent of all pregnancies are at risk for alcohol-related birth defects. 
FAS prevalence varies worldwide, with the number of cases ranging from a low of 2 to 7 per 1,000 live births in the 
United States to a high of 90 per 1,000 live births in South Africa’s Western Cape. 

Lactating Mothers 

To better understand the nutritional landscape for lactating women in LMIC, we conducted a literature review of 
their dietary intakes. Although the number of studies on this population’s energy and nutrient intakes is limited, 
the data available are shown in Figures 53–68 and Tables 14–16. Given the increased energy demands of lactation, 
energy intakes among lactating women in LMIC are relatively low, especially in Southeast Asia. In terms of 
macronutrient intakes, percentages of energy from protein tend to fall within the recommended 10 to 15 percent 
range, although they do vary somewhat among regions. As was seen with adolescent girls, WRA, and pregnant 
women, percentages of energy from fat and carbohydrates among lactating women appear inversely related, with 
both being variable within and among regions. Lactating women do not appear to obtain as high a proportion of 
their energy from fats, however, with as many studies reporting percentages of energy from fat below the 
recommended 15 to 30 percent range. Consequently, ensuring an appropriate balance of macronutrient intakes in 
this population is important.    

Both Figures 57–68 and Tables 15–16 demonstrate that low intakes of micronutrients are a matter of concern for 
lactating women in LMIC across regions. The results of the majority of studies indicate prevalence of inadequacy 
of above 50 percent of numerous micronutrients, including calcium (Figure 58), zinc (Figure 59), folate (Figure 60), 
thiamine (Figure 62), niacin (Figure 64), and vitamin B6 (Figure 67).  Intakes below the respective EARs were seen 
for all micronutrients reviewed. In the case of iron, it is also important to note that although many studies have 
shown intakes above the EAR during lactation, women are not necessarily meeting their iron requirements. Due to 
inadequate iron intakes prior to and during pregnancy, noted previously, women need to build up their iron stores 
during the postpartum period. It is crucial that postpartum care focus on ensuring that both macronutrient and 
micronutrient requirements are met for lactating women in LMIC. 

In summary, a rich body of literature exists on aspects of dietary intake for adolescents, WRA, and women during 
pregnancy, but there is a relative lack of literature on the dietary intakes of women during lactation and on 
adolescents’ micronutrient intakes. Overall, the studies indicate similarities in the dietary profiles across target 
groups—an important consideration for intervention design and messaging. 

Physical Activity 
Physical activity, a major driver of energy expenditure, explains a significant portion of differences in energy intake 
across individuals. Maintaining an active lifestyle at any age has health benefits (cardiovascular, metabolic, and 
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mental), regardless of weight. Recommended levels of physical activity are 60 min/day for adolescents and 30 
min/day for adults. A systematic review of the literature on adolescents by Ferreira de Moraes et al. (2013) 
indicated that prevalence of inadequate physical activity (< 60 min/day) ranged from 19 to 91 percent across 
countries (median 80 percent), with higher rates of inactivity among girls. In a more comprehensive review 
reporting the prevalence of inactivity by age globally, Hallal et al. (2011) indicated that 32 percent of adults age 15 
and up and 80 percent of adolescents age 13 to 15 are considered inactive. Women are generally less active than 
men. Among women age 15 and up, prevalence of inactivity varied widely across countries within regions: from 6 
to 41 percent in Southeast Asia; from 10 to 65 percent in the Western Pacific; from 11 to 72 percent in sub-
Saharan Africa; from 15 to 73 percent in Europe; from 40 to 76 percent in the Middle East; and from 17 to 70 
percent in the Americas. Although prevalence of inactivity increases with age, it appears relatively stable from age 
15 to 30 years and again from age 30 to 45 years; this is true for both walking (5 min for 5 d/wk) and for 
moderate/intense levels of activity (3+d/wk). Thus, an important component of intervention strategies to improve 
the health and wellbeing of girls and WRA is the promotion of both healthy eating and an active lifestyle. 

EVIDENCE FOR PRECONCEPTIONAL, ANTENATAL, AND 
POSTPARTUM NUTRITION ACTIONS 
In the prior section, we outlined the status of adolescent girls and WRA to set the context for guidelines for 
improving nutritional status prior to, during, and after pregnancy. The life-cycle approach argues for development 
and implementation of a continuum of care, and researchers have recently begun to delineate components or 
frameworks for building that care, both in developed countries (Zive and Rhee 2014) and in LMIC (Ramakrishnan 
et al. 2012). To further develop this structure, we first discuss the goal of improving maternal stature over the life 
cycle, then present goals for each of the three points in the care continuum, and, finally, evaluate the nature of the 
scientific evidence for improving the nutritional status of adolescent girls and WRA.  

Improving Maternal Height over the Life Cycle 
Because final adult height is influenced by environmental factors affecting growth over the growth period 
(prenatal through about 18 years of age), it is modifiable as a risk factor for poor pregnancy outcomes, albeit over 
the long term. Secular increases in adult height have been documented, and it is accepted that changes in diet 
and disease have brought about these increases over time. It has been argued that centuries ago, the 
development of agricultural practices emphasizing cereal grain consumption as well as infections due to crowding 
led to reductions in adult stature (Larsen 2003). Data from studies during the last century have demonstrated 
increases in adult stature in many countries progressing from middle to upper income status (e.g., Martorell and 
Zongrone 2012; Stein et al. 2009). Analyses of the growth of descendants of a supplementation trial in Guatemala 
by the Instituto de Nutrición de Centroamérica y Panamá (INCAP) have documented that nutritional intervention 
during pregnancy and early childhood can increase adult stature of women, but that the ultimate gain is offset 
somewhat by an earlier age of menarche and perhaps a shortened time to bone closure (Martorell 2010; 
Ramakrishan et al. 1999). Addo et al. (2015), analyzing data from five prospective cohorts, compared the 
contribution of pre- and postnatal growth among girls and boys to their offspring size and found that early 
nutritional improvements in both parents will likely improve offspring size, with the matrilineal relationship 
figuring most strongly. Using data from the INCAP longitudinal study, Graff et al. (2010) showed that 
improvements in girls’ early nutrition led to increased years of schooling and to delays in age at first pregnancy; 
intergenerational improvements in outcomes may proceed through social as well as biologic pathways. 
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It has been suggested that delaying the age at first pregnancy will facilitate maximal attainment of height, 
allowing for linear growth instead of fetal (Rah et al. 2008). Studies in the United States suggest that specialized 
nutritional management can facilitate adolescents’ linear growth during pregnancy, but this topic has not been 
researched thoroughly in low-resource settings. Whether broad-based nutritional interventions implemented 
beyond early childhood can positively affect final adult stature (and/or reduce short stature) is a question for 
research. 

Preconceptional Care 
The goal of preconceptional care is to improve the health and wellbeing of adolescent girls and women for their 
own sake (with respect to their health over both the short and the long term) and in case they become pregnant. 
Because only a fraction of women and girls can become pregnant at any time and because pregnancies are largely 
unplanned, broad-based programs are needed to obtain coverage during the preconceptional period. However, in 
some settings, it is reasonable to target newly married women and women who have recently given birth as those 
most likely to conceive within, for example, the next year. There are three approaches to programs in this area: 
first, generalized wellbeing or lifestyle interventions to promote healthy eating and an active lifestyle, largely to 
reduce and prevent obesity and chronic disease risk; second, as a component of pregnancy preparation for those 
planning pregnancy; and finally, postpartum care to either improve the health of the newly delivered woman 
and/or prepare her for the next pregnancy (so-called interpregnancy care). 

Nutrition goals for the preconception period include: 1) achieve normal weight; 2) maintain or improve diet quality 
as a lifestyle goal (e.g., adequate intakes of calcium, iron, vitamin C, vitamin A, folic acid, whole grains, and 
vegetables and fruits); 3) maintain or improve physical activity levels; 4) prevent or treat anemia and achieve 
adequate iron stores; 5) maintain sufficient iodine intake to avoid thyroid disorders; 6) maintain sufficient vitamin 
A intake to maintain retinol concentrations; 7) ensure folic acid intake of 400 ug per day; 8) reduce alcohol intake. 
Each of these components is discussed below. 

Weight Maintenance, Weight Gain, and Weight Loss 

Over the past decades, women’s average BMI increased, while the proportions of girls and women who are of 
normal weight, overweight, or obese has increased and the proportion of those who are underweight has 
declined. Interventions are needed to reduce both the prevalence of underweight and the prevalence of 
overweight and obesity.   

Underweight: The cut-off of 18.5 kg/m2 to identify underweight originates from the literature on adult chronic 
energy insufficiency (Ferro-Luzzi et al. 1992). Unlike young children, adolescents and adults have an ability to 
adapt their lifestyle (i.e., their physical activity) to maintain a BMI under conditions of food insecurity, in terms of 
energy insufficiency. Some individuals with BMI < 18.5 kg/m2 (in particular, adolescents) are healthy, being 
physically active and consuming diets consistent with sufficiency. However, the probability that a person has 
insufficient energy intake (with malnutrition causing the low BMI) increases as BMI decreases; among females, the 
likelihood of amenorrhea increases dramatically when BMI is less than 16 kg/m2—a clear signal of an adverse 
nutritional state. The discussion is focused on energy insufficiency, but attention needs to be placed on the entire 
nutritional picture—the whole diet—with the twin goals of increasing food security and improving energy and 
nutrient intakes.   

It is logical to conclude that increased energy intake (via consumption of nutrient-dense foods) ceteris paribus 
would lead to weight gain and eventually to the achievement of a normal BMI. Therefore, the question is how to 
obtain increased energy intakes, through education and behavior change or through direct provision of foods. To 
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our knowledge, no randomized controlled trials have directly tested either strategy to help underweight girls or 
women develop a normal BMI over time. There are a few examples of nutrition education interventions directed at 
adolescent girls and/or their caregivers in LMIC or at WRA in general, but most are focused solely on reducing 
micronutrient deficiencies. Nutrition education and counseling directed to mothers and caregivers have 
demonstrated efficacy for increasing energy and nutrient intakes and reducing growth faltering of young children 
from birth through 5 years, but it remains to be explored whether healthier eating habits and body weight are 
more likely over the long term given this early intervention. Interventions to improve preconceptional BMI have 
focused exclusively on reducing BMI among overweight and obese women. Thus, overall this remains an 
important area for research. 

Overweight and Obesity: As shown, the prevalence of overweight among girls and WRA in LMIC is an emerging 
problem. The risk of overweight and obesity is associated with risk for chronic disease, including diabetes, 
dyslipidemia, and high blood pressure. Results from the GBD report have shown increases in LMIC in age-adjusted 
mean fasting plasma glucose and the prevalence of non-insulin-dependent diabetes mellitus (NIDDM), in age-
adjusted mean blood pressure, and in age-adjusted mean total cholesterol (Danaei et al. 2011a; Danaei et al. 
2011b; Farzadfar et al. 2013). What this means for pregnancy and antenatal care is that a greater percentage of 
women will have underlying health issues that may lead to pregnancy complications and that require appropriate 
management. Although the extent to which weight normalization will reduce these accompanying health risks is 
not quantified, it is likely to be a marginal benefit of achieving a normal weight in general and in the event of 
pregnancy. 

Few studies have evaluated the efficacy of different intervention strategies to reduce overweight and obesity 
before pregnancy per se. However, a vast literature explores strategies for losing weight. An examination of that 
literature is beyond the scope of this review; however, the key components of weight loss and maintenance are 
caloric restriction, increased physical activity, self-monitoring, and behavior therapy (Table 17, adapted from 
Phelan et al. 2011). Importantly, Phelan et al. (2011) report that focusing on key behaviors such as TV watching or 
reducing soft drinks are only moderately effective and should be combined with the key components of weight-
loss programs listed in Table 17 and that approaches involving education alone are known to be non-effective 
(and, in fact, constitute the control group when evaluating other intervention strategies).   

Improve Diet Quality as a Lifestyle Goal 

As noted above, specific recommendations regarding energy intake could be made as part of preconceptional 
care to either increase body weight or reduce body weight to normalize BMI. Regardless of BMI status, there is a 
need to improve diet quality, which in this context is defined as a diet providing recommended macronutrient 
distributions and adequate amounts of micronutrients. Specifically, and as noted in the the section on Dietary 
Intake and Dietary Practices (see page 7), the intakes of several key nutrients are known to be deficient in the diets 
of adolescents and women in LMIC: calcium, iron, iodine, folic acid, vitamin A and C.   

In many countries, guidelines for healthy eating seek to improve the quality of individuals’ dietary intakes, mostly 
for the purpose of improving long-term health and wellbeing and preventing chronic disease (USDA 2005; WHO 
1998; WHO 2004). Thus, although dietary intake analyses indicate specific nutrient intake insufficiencies, 
recommendations do not reflect specific food items within the local diet but rather components of a dietary 
pattern that should lead individuals to meet the recommended nutrient levels. Common principles include: 1) 
consume a variety of fruits and vegetables; 2) choose whole grains over refined grains; 3) choose low-fat foods 
and those with unsaturated fats; 4) consume low-fat meats, and choose plant sources of protein; 5) limit salt 
intake; 6) consume alcohol in moderation.  
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Four points should be noted. First, although consumption of dairy products, particularly those that are low in fat 
or fat-free, is recommended in the United States, this recommendation is absent from the 2004 WHO guidelines. 
Second, there is no recommendation with respect to folic acid intakes (e.g., choosing dietary sources and fortified 
food products). Third, the recommendation to limit salt intake is concerning, given that iodized salt is the principal 
means of ensuring sufficient iodine intake, as described by Campbell et al. (2012). Coordinated action is needed to 
reduce salt intake and reformulate iodation levels to maintain iodine intakes given lower salt intakes. Fourth, iron 
deficiency and anemia remain public health concerns among women, and the recommendations do not address 
dietary approaches to improve iron intakes, leaving anemia control among girls and women to other nondietary 
measures (e.g., supplements) or to diet-related measures (e.g., auto-fortification and fortification).  

It has been mentioned that educational efforts to improve diet quality do not affect weight loss and the 
achievement of a healthy weight, but if these recommendations are followed, will they result in greater dietary 
quality? Systematic reviews of interventions in this area, whether they involve home- or school-based 
interventions directed at families of young children or youth, remark on some changes in knowledge and intake 
(increased fruit intake being the most often cited) but find that the degree of change is not high and the 
methodological quality of many of the studies is relatively low (Showell et al. 2013; Langford et al. 2014; Cutler et 
al. 2010; Auld et al. 2014; Moore et al. 2009). Many of the studies focused on obesity prevention or weight loss, 
whereas another recent literature review (Rees et al. 2014) suggested that advice given to adult men and women 
to increase fruit, vegetable, and fiber intake within the context of preventing cardiovascular disease (CVD) can 
elicit greater changes and that these changes can have clinical significance. Some, but not all, of the studies 
reviewed were conducted among adults with CVD, suggesting that the greater effectiveness may not be wholly 
explained by the salience of the participants’ risk for CVD and desire for preventive measures. These studies were 
also considered to be of higher overall scientific quality, and given the heterogeneity of the results overall, it is not 
known the extent to which better study design or better content and delivery of advice led to the greater 
observed dietary changes, which ultimately increased diet quality.  

Lead an Active Lifestyle 

As noted, maintaining an active lifestyle has benefits mental, cardiovascular, and metabolic health, regardless of 
weight, and promoting physical activity before pregnancy is important—first because recommendations are to 
continue physical activity during pregnancy but not to start a new regimen at that time; and, second, because 
women typically decrease their activity level during pregnancy. Heath et al. (2012), as part of a series in The Lancet 
on physical activity promotion, concluded that there are multiple effective approaches to improving physical 
activity levels in adolescents and adults. Behavioral and social support approaches can be effective in the 
community, at work sites, and in school settings. A Cochrane review found that school-based interventions to 
improve physical activity have shown some degree of success in changing behaviors (Dobbins et al. 2013). 
Environmental and policy approaches have been recommended to create and improve access to places for 
physical activity (Heath et al. 2012). 

Antenatal Care 
In the previous section, we focused on documenting the scientific literature regarding interventions to optimize 
the nutritional status of girls and women for themselves and for the early conceptus, in the event of pregnancy. 
Here we follow with the provision of nutritional care for women during pregnancy. Because a significant body of 
research has focused on the provision of supplements (e.g., for iron/folic acid and multiple micronutrients), we 
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choose to focus here on three other key areas: promoting appropriate gestational weight gain;  healthy eating; 
and staying physically active. 

Gestational Weight Gain 

Appropriate weight gain during pregnancy is key to a healthy pregnancy outcome for both the mother and the 
baby. Inadequate weight gain may not support the growth of the fetus, leading to IUGR—that is, birth weight that 
is small for gestational age (< 10th percentile of birth weight for gestation reference). Excess weight gain may lead 
to problems associated with gestational diabetes, macrosomia (birth weight > 4000 g) and related complications, 
some delivery complications, and difficulties during lactation. In 1990, the Institute of Medicine (IOM 1990) 
published recommended guidelines for weight gain during pregnancy based on a mother’ prepregnancy BMI, 
explicitly recognizing that women with lower BMI would achieve a healthier pregnancy outcome with higher 
gestational weight gains than those of women with normal BMI and that women entering pregnancy overweight 
or obese achieved healthier outcomes with lower weight gains that women of normal weight. In 2009, the IOM 
(2009) released an updated report in which they changed the BMI categories and further specified the range of 
recommended pregnancy weight gains for obese women. In the earlier report, the panel had advised that 
pregnant adolescents gain in the upper end of the recommended ranges, but this advice is not part of the revised 
guidelines. The 2009 recommendations are: 12.7–18.2 kg (BMI < 18.5 kg/m2); 11.4–15.9 kg (BMI 18.5–24.9 kg/m2); 
6.8–11.4 kg (BMI 25.0–29.9 kg/m2); 5.0–9.1 kg (BMI ≥ 30 kg/m2). Because gestational weight gain generally follows 
a steady increase after the first trimester (during which 0.5–2 kg are gained), recommended rates of weight gain 
for the second and third trimesters are 0.45 kg/wk (0.45–0.6) among those with a prepregnancy BMI of <18.5; 0.45 
kg/wk (0.36–0.45) among those with a prepregnancy BMI of 18.5–24.9; 0.27 kg/wk (0.23–0.32) among those with a 
prepregnancy BMI of 25.0–29.9; and 0.23 kg/wk (0.18–0.27) 25.0–29.9 among those with a prepregnancy BMI of ≥ 
30..   

These recommendations, although for the U.S. population, were meant to have global reach. A survey undertaken 
by Scott et al. (2014), with responses from 66 of the 195 countries reviewed, found that 59 countries had a formal 
or informal policy guiding weight gain during pregnancy. Most countries surveyed had recommendations specific 
to maternal BMI, and most followed the IOM guidelines (Table 18). Many countries in the LAC region follow a 
weight gain guideline developed in the region. It should also be noted that the recommended range of weight 
gain in India (10 to 12 kg) is relatively narrow and does not take into account prepregnancy maternal BMI. 

Multiple studies of gestational weight gain, mostly conducted in developing countries, have identified that only 30 
to 50 percent of women gain within the recommended ranges for their BMI. Although women with low BMI may 
gain less than recommended, what is most commonly observed is that normal, overweight, or obese women who 
enter pregnancy tend to gain more than the upper limit of the recommendations. Although there are limited 
studies of gestational weight gain in developing country settings, the rise in BMI among women in their 20s and 
30s (described above and in Stevens et al. 2014) suggests that it is likely that women are gaining more than the 
recommended amounts during pregnancy and then retaining that weight postpartum.  

Weight gain during pregnancy is not the same as weight gain outside of pregnancy.  Pregnancy weight gain 
comprises the products of conception and maternal tissue accretion and results from multiple factors. But because 
only some of these fall under direct maternal control, it is relevant to question how women achieve a target 
amount of total gestational weight gain over a roughly 6- to 7-month period, and what inputs during the 
antenatal period enhance the likelihood of gaining within the recommended total weight gain range. 
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In developing this report, we found no studies conducted among underweight women identifying strategies to 
help them gain the recommended 12.7 to 18.2 kg, suggesting a need for further research, particularly within 
resource-limited settings, where the proportion of women with prepregnancy BMI may be greater than 3 to 5 
percent (e.g., in South Asia and eastern sub-Saharan Africa).  

In contrast, multiple studies have been conducted to identify strategies to limit weight gain to within the 
recommended ranges among normal, overweight, and obese women, and several systematic reviews have 
consolidated the evidence on their effectiveness over the past few years (Campbell et al. 2011; Gardner et al. 2011; 
Tanentsapf et al. 2011; Oteng-Ntim et al. 2012; Thangaratinam et al. 2012; Brown et al. 2012; Hill et al. 2013; Agha 
et al. 2014). Most of these studies were small (< 100 women per group) and of low to moderate quality (but 
improving); the overall impact on limiting or reducing gestational weight gain was shown to be detectable but 
limited. Importantly, the review by Tanentsapf et al. (2011) argues that reductions can be achieved with dietary 
interventions alone (i.e., with no physical activity component), and the review by Brown et al. (2012) highlighted 
that goal setting may be beneficial but that interventions with stronger theoretical designs are needed. Hill et al. 
(2013) suggest that theory-based approaches do not appear to be more successful than those that have no 
theoretical basis, but that evidence supports approaches involving education, motivational interviewing, self-
monitoring, and providing rewards for targets met.   

An interesting review by Phelan et al. (2011) consolidated the lessons learned about weight control outside of 
pregnancy (Table 17) and used that as a lens for evaluating the success of interventions to limit gestational weight 
gain during pregnancy. More successful strategies to limit gestational weight gain during pregnancy were shown 
to incorporate components known to be effective outside pregnancy: caloric restriction and structured meal plans; 
behavior therapy; body-weight monitoring; diet monitoring; and continued patient–provider contact. 

It is important that most interventions promoting optimal pregnancy weight gain were evaluated by comparing 
average weight gains of women in the intervention versus women in the control group and not by evaluating 
whether the interventions resulted in greater proportions of women gaining within the recommended ranges for 
their BMI. Thus, it is critical to design studies to test whether strategies are efficacious in helping women achieve 
the recommended total weight gain during pregnancy. Finally, it should be noted that whereas earlier systematic 
reviews found no evidence of improvements in outcomes associated with interventions to reduce weight gain, 
later reviews (with additional studies) are beginning to detect positive effects on health outcomes for both mother 
and baby.  

Healthy Eating During Pregnancy 

Women’s energy and nutrient requirements do not rise during early pregnancy, but do increase during the second 
and third trimesters (i.e., 14 weeks onward). For the average woman, with normal BMI, an extra 340 to 450 
kcal/day are needed to meet estimated energy requirements over this time period, over and above the energy 
requirements determined by the woman’s age, weight, height, and physical activity level (IOM 2009; see also 
Widen and Siega-Riz 2010). Among interventions to restrict energy intake to limit gestational weight gain, 
researchers have calculated energy intakes in terms of recommended kilocalories per kilogram of early-pregnancy 
or prepregnancy weight, adjusting the recommended number of kilocalories according to BMI: 36 kcal/kg for 
normal-weight women, 18 to 25 kcal/kg for overweight and obese women, and 15 kcal/kg for morbidly obese 
women (Phelan et al. 2011).   

It is likely that an extra 340 to 450 kcal/d for pregnancy is less than the amount perceived necessary by many 
women and health care practitioners. The extra micronutrients also needed to support a healthy pregnancy may 
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not be met unless shifts in eating patterns are made, or specific nutrient-rich food choices are added to the diet. 
These would include foods rich in iron, calcium, and folic acid, in addition to other vitamins and minerals known to 
be deficient in the population. Guidelines for healthy eating do not differ for nonpregnant and pregnant women 
(Table 19).  Across guidelines for healthy eating during pregnancy, a micronutrient supplement is recommended 
to provide additional iron and other nutrients. 

Gestational diabetes mellitus (GDM) represents a significant morbidity during pregnancy that poses risks for both 
mother and fetus. Multiple studies have been conducted to address whether specific dietary patterns will prevent 
GDM, reduce excess weight gain in women with GDM, or prevent complications from GDM; as summarized by 
Han et al. (2013), a wide variety of dietary modifications have been investigated as management strategies for 
GDM, but these studies have generally been small and thus lacking potential for demonstrated effectiveness.  
Studies of dietary advice to prevent GDM using low glycemic load diets have also been summarized (Tieu et al. 
2008) and show no effect on GDM incidence but some evidence for lower mean birth weight and ponderal index 
in the newborns. Exercise is also known to positively impact insulin resistance, but as detailed in Han et al. (2012), 
interventions involving exercise alone do not appear to affect the incidence of GDM. 

Staying Physically Active During Pregnancy 

Although staying physically active is recommended during pregnancy, research in developed countries generally 
suggests that women become more sedentary during pregnancy. Researchers have studied various approaches to 
keeping women active during pregnancy, utilizing behavior change techniques (including goal setting, monitoring, 
and feedback), structured exercise plans, and the like. A systematic review by Currie et al. (2013) summarized the 
findings, showing the quality of the studies to  be low and the techniques used to promote exercise and physical 
activity varying greatly across studies; most of those with adequately reported results found increased physical 
activity in the intervention groups. 

Postpartum Care 
The multiple components to effective postpartum care can be grouped into four categories or goals: maintenance 
of good nutrition; postpartum weight loss; supporting physical activity; sustaining healthy changes for the long 
term. 

Maintenance of Good Nutrition  

The first goal is to support the maintenance of good nutrition, to ensure that mothers consume a healthy diet not 
only for themselves but also to ensure that they meet the increased nutritional demands of lactation. It is broadly 
understood that breastmilk volumes are not compromised by maternal undernutrition. Maternal diet and/or 
status is known to affect breastmilk concentrations for some macro and micronutrients but not for others. 
Randomized controlled trials have demonstrated that provision of a nutrient to a deficient mother will increase the 
concentration of that nutrient in her breastmilk (e.g., vitamin A) if the concentration is affected by maternal 
diet/status; these studies are not enumerated here. We identified no studies on the promotion of healthy eating 
during the postpartum period among women in LMIC to enhance wellbeing or improve breastmilk nutrition 
composition. Studies have included dietary components as part of interventions to reduce postpartum weight 
retention (see below). Promotion of healthy eating during this time period is also important for three reasons. 
First, it is increasingly recognized that in some settings, the maternal plate is the infant’s “first plate.” Second, it is 
an avenue to promote healthy eating for the next pregnancy, which may occur within the year. Third, over the 
long term, it may influence family eating patterns.  
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Getting Back to a Healthy Weight 

The second goal for postpartum care relates to the weight gained during pregnancy. Although the literature 
reviews of the dietary intakes of adolescent, girls, WRA, and pregnant and lactating women suggest that for many 
women in LMIC, energy intakes are not in excess, it is also clear that the prevalence of overweight and obesity has 
been increasing among these populations in LMIC and that excessive gestational weight gain is also becoming 
more common. Despite the energy costs of lactation increasing total energy expenditure among breastfeeding 
women postpartum, in the face of high BMIs and excess gestational weight gain, it is likely that many women in 
LMIC need support to lose the weight that they gained during pregnancy and to attain a healthy weight.  

Amorim, Adegboye, and Linne (2013) conducted a systematic review of diet and exercise as weight reduction 
strategies for women following childbirth. They concluded that interventions involving diet alone or diet plus 
exercise facilitated weight loss among women postpartum, but that interventions involving exercise alone were 
not effective. Importantly, no adverse effect on breastfeeding performance was detected. Berger, Peragallo-
Urrutia, and Nicholson (2014) conducted a systematic review of randomized control trials in which they looked at 
nutrition and exercise interventions on weight loss postpartum. They were unable to determine the effectiveness 
of nutrition-only trials due to insufficient evidence, and they found the evidence for exercise-only interventions 
inconclusive. However, they did conclude that interventions that combine nutrition and exercise seem to be 
effective at causing weight loss. Thus, to help women lose weight postpartum, it appears that a combination of 
diet and physical exercise support should be provided. In their review of weight policies for women across 
countries, Phelan et al. (2011) noted that few countries had stated policies for postpartum care and weight 
management, a fact also reported by Scott et al. (2014). Thus, an important area for policy work is the inclusion of 
policies and practices for weight management as part of postpartum care. 

Promoting Physical Activity 

Regardless of the role that physical activity has on postpartum weight loss, it is an important component of 
postpartum care. In their systematic review discussed above, Amorim, Adegboye, and Linne (2013) stated that 
although the evidence they analyzed did not indicate that physical exercise was important to weight loss, the 
inclusion of exercise as an intervention component of postpartum weight reduction strategies may be advisable 
for other health reasons, such as improved cardiovascular fitness. Physical activity has a number of important 
health benefits. In a review of the international guidelines for physical activity following pregnancy by Evenson et 
al. (2014), improved mood, maintenance of cardiorespiratory fitness, and reduced depression were listed as some 
of the potential benefits of postpartum physical activity. Consequently, physical activity should be supported 
postpartum independent of weight-loss strategies. However, Evenson et al. (2014) found that only five countries, 
all high-income, had guidelines on postpartum physical activity. Thus, policies are needed to address the need for 
physical activity as a component of postpartum care. 

Supporting Existing Healthy Behaviors  

Although it is imperative that postpartum care focus on good nutrition, appropriate weight loss strategies, and 
physical activity, it is also important that healthy behaviors that were initiated before or during pregnancy be 
supported after pregnancy in order to maintain these positive lifestyle changes. Comprehensive approaches are 
needed to ensure the effectiveness of the care continuum. 
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SUMMARY 

The purpose of this review was to set the stage for delineating the steps for the development of a continuum of 
nutrition care for girls and women in LMIC over the preconception, pregnancy, and lactation periods. We provided 
an overview of the status of girls and women in LMIC and an assessment of the scientific literature informing the 
development of specific care components, regardless of whether the studies informing the literature were 
conducted among women in LMIC.   

The data suggest that the nutritional status of women has shifted over time. Prevalence of underweight among 
women has declined and among those over age 20 is 3 to 5 percent throughout most of the world, with the 
exception of South and Southeast Asia and Central and eastern sub-Saharan Africa, where prevalence is 15 to 25 
percent. This is not to say that prevalence is not much higher in some regions within countries, but it is 
noteworthy that for programs attempting to help women achieve a normal BMI for their own health and for a 
pregnancy that may occur, the focus will be on weight loss rather than on weight gain. This is a shift in world view 
for nutrition programs.  

Our review of the dietary intakes of girls and women during all three periods revealed that the concerns regarding 
the adequacy of dietary intakes did not vary by age or whether the girls or women were in the preconception, 
pregnancy or postpartum period. There are gaps in our information regarding some nutrient intakes in some 
regions; it is particularly important to note the relatively low number of studies of lactating mothers. Because of 
the salience of nutritional problems across the time periods, there is likely a common set of principles for healthy 
eating among women over the reproductive age range. Examples of these have been provided in the text and 
tables.   

Micronutrient deficiencies remain a concern among girls and women during pregnancy, and although data 
outside of pregnancy are limited, it is likely that such problems exist then as well. Efforts to reduce weight among 
girls and women to achieve a normal BMI need to promote nutrient-dense foods (i.e., good food sources of 
problem nutrients) so that efforts to lose weight do not exacerbate nutrient deficiencies. 

The literature of studies testing strategies for health promotion as part of the three phases of care is growing. As 
shown, much of the focus of this work has been on achieving healthy weight (i.e., on weight loss outside of 
pregnancy), reducing gestational weight gain (to prevent excess gain), and reducing postpartum weight retention. 
Key components involve behavioral changes in diet and physical activity. Although demonstrated efficacy of the 
approaches is elusive, specific components have been identified as key: 1) education; 2) motivational interviewing; 
3) self-monitoring; 4) rewards for progress. With respect to education, the provision of structured meal plans (to 
limit energy and maintain or increase diet quality) and/or structured exercise plans have been identified as 
important. It was also noted that few efficacy studies in this area have been conducted among women in LMIC. 
Thus, further research is needed to understand how best to promote healthy eating and weight among girls and 
women in LMIC. Given that the key components identified above are drivers of programs to improve infant and 
young child feeding, it can be argued that the principles are transferable and that research to identify key 
messages and styles of counseling, monitoring, and evaluation could lead to the development of effective 
program strategies. 

It is worth noting that in addition to specific work on identifying the content of nutrition and physical activity 
education, policy work is needed in two areas. Given the nature of the health promotion agenda proposed here 
outside of pregnancy and the implicit focus on chronic disease prevention, linkages among agencies or sectors 



20 

focused on reproductive health and those focused on chronic disease prevention should be forged. Second, given 
the relative lack of policies in LMIC on nutrition as a component of reproductive care, and the loosely identifiable 
continuum of care models found in LMIC, policy work needs to be strengthened. The results of research to identify 
the nutrition components of care need to be placed within a care system operating through a continuum of care 
model. Although one might argue that programs involving preconceptional girls and women are best placed 
outside of this model, several results of this review identify the lack of focus on care for postpartum women and 
argue for policy work to strengthen antenatal and postpartum care for women.   



21 

REFERENCES 
Abdel-Megeid FY. Effects of bad nutritional habits on health of pregnant women. World J Med Sci 2010;5:22-29. 

Abdollahi Z, Elmadfa I, Djazayeri A, Sadeghian S, Freisling H, Mazandarani FS, Mohamed K. Folate, vitamin B12 and 
homocysteine status in women of childbearing age: baseline data of folic acid wheat flour fortification in Iran. Ann Nutr 
Metab 2008;53:143-50. 

Abebe Y, Bogale A, Hambidge KM, Stoecker BJ, Arbide I, Teshome A, Krebs NF, Westcott JE, Bailey KB, Gibson RS. Inadequate 
intakes of dietary zinc among pregnant women from subsistence households in Sidama, Southern Ethiopia. Public Health 
Nutr 2008;11:379-86. 

Adams-Campbell LL, Agurs TD, Ukoli FA. Dietary assessment in Nigerian women: a pilot study. Ethn Dis 1993;3 Suppl:S62-6. 

Addo AA, Marquis GS, Lartey AA, Perez-Escamilla R, Mazur RE, Harding KB. Food insecurity and perceived stress but not HIV 
infection are independently associated with lower energy intakes among lactating Ghanaian women. Matern Child Nutr 
2011;7:80-91. 

Addo OY, Stein AD, Fall CH, Gigante DP, Guntupalli AM, Horta BL, Kuzawa CW, Lee N, Norris SA, Osmond C, Prabhakaran P, 
Richter LM, Sachdev HP, Martorell R; Cohorts Group. Parental childhood growth and offspring birthweight: pooled 
analyses from four birth cohorts in low and middle income countries. Am J Hum Biol 2015 Jan;27(1):99-105. 

Adelekan DA, Adeodu OO. Anaemia in Nigerian mothers and their children: relative importance of infections and iron 
deficiency. Afr J Med Med Sci 1998;27:185-7. 

Adelekan DA, Adeodu OO. Interrelationship in nutrient intake of Nigerian mothers and their children: nutritional and health 
implications. Afr J Med Med Sci 1997;26:63-5. 

Agarwal S, Agarwal A, Bansal AK, Agarwal DK, Agarwal KN. Birth weight patterns in rural undernourished pregnant women. 
Indian Pediatr 2002;39:244-53. 

Agha M, Agha RA, Sandell J. Interventions to reduce and prevent obesity in pre-conceptual and pregnant women: a systematic 
review and meta-analysis. PLoS ONE 2014;9(5):e95132. 

Agrahar-Murugkar D, Pal PP. Intake of nutrients and food sources of nutrients among the Khasi tribal women of India. Nutrition 
2004;20:268-73. 

Agudelo GM, Cardona OL, Posada M, Montoya MN, Ocampo NE, Marin CM, Correa MC, Lopez C. Prevalence of iron-deficiency 
anemia in schoolchildren and adolescents, Medellin, Colombia 1999. Rev Panam Salud Publica 2003;13:376-86. 

Ahmed F, Azim A, Akhtaruzzaman M. Vitamin A deficiency in poor, urban, lactating women in Bangladesh: factors influencing 
vitamin A status. Public Health Nutr 2003;6:447-52. 

Ahmed F, Zareen M, Khan MR, Banu CP, Haq MN, Jackson AA. Dietary pattern, nutrient intake and growth of adolescent school 
girls in urban Bangladesh. Public Health Nutr 1998;1:83-92. 

Al Khatib L, Obeid O, Sibai AM, Batal M, Adra N, Hwalla N. Folate deficiency is associated with nutritional anaemia in Lebanese 
women of childbearing age. Public Health Nutr 2006;9:921-7. 

Alam DS, Van Raaij JM, Hautvast JG, Yunus M, Fuchs GJ. Energy stress during pregnancy and lactation: consequences for 
maternal nutrition in rural Bangladesh. Eur J Clin Nutr 2003;57:151-6. 

Alam DS, van Raaij JM, Hautvast JG, Yunus M, Wahed MA, Fuchs GJ. Effect of dietary fat supplementation during late 
pregnancy and first six months of lactation on maternal and infant vitamin A status in rural Bangladesh. J Health Popul 
Nutr 2010;28:333-42. 

http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Fall%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=25186666
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Gigante%20DP%5BAuthor%5D&cauthor=true&cauthor_uid=25186666
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Guntupalli%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=25186666
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Horta%20BL%5BAuthor%5D&cauthor=true&cauthor_uid=25186666
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Kuzawa%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=25186666
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Lee%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25186666
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Norris%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=25186666
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Osmond%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25186666
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Prabhakaran%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25186666
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Richter%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=25186666
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Sachdev%20HP%5BAuthor%5D&cauthor=true&cauthor_uid=25186666
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Martorell%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25186666
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Cohorts%20Group%5BCorporate%20Author%5D


22 

Alaofe H, Zee J, Turgeon O'Brien H. Dietary iron and iron deficiency anemia among adolescent girls from Benin. Rev Epidemiol 
Sante Publique 2007;55:187-96. 

Alemayehu AA, Abebe Y, Gibson RS. A 24-h recall does not provide a valid estimate of absolute nutrient intakes for rural 
women in southern Ethiopia. Nutrition 2011;27:919-24. 

Al-Hourani HM, Atoum MF. Body composition, nutrient intake and physical activity patterns in young women during Ramadan. 
Singapore Med J 2007;48:906-10. 

Allen, LH. Multiple micronutrients in pregnancy and lactation: an overview. Am J Clin Nutr 2005 May; 81(5):1206S-1212S. 

Almeida Dantas J, de Arruda Ada S. Folate food intake and red blood cell folate concentrations in women from Recife, 
northeast of Brazil. Arch Latinoam Nutr 2010;60:227-34. 

Amorim Adegboye AR, Linne YM. Diet or exercise, or both, for weight reduction in women after childbirth. Cochrane Database 
Syst Rev 2013;7:CD005627. 

Amr N, Hamid A, Sheta M, Elsedfy H. Vitamin D status in healthy Egyptian adolescent girls. Georgian Med News 2012 
Sep;(210):65-71. 

Andersen LT, Thilsted SH, Nielsen BB, Rangasamy S. Food and nutrient intakes among pregnant women in rural Tamil Nadu, 
South India. Public Health Nutr 2003;6:131-7. 

Andersson M, Karumbunathan V, Zimmermann MB. Global iodine status in 2011 and trends over the past decade. J Nutr 2012 
Apr;142(4):744-50. Erratum in: J Nutr 2012 Jun;142(6):1128.  

Andrade RG, Pereira RA, Sichieri R. Food intake in overweight and normal-weight adolescents in the city of Rio de Janeiro. Cad 
Saude Publica 2003;19:1485-95. 

Angeles-Agdeppa I, Lana RD, Barba CV. A case study on dual forms of malnutrition among selected households in District 1, 
Tondo, Manila. Asia Pac J Clin Nutr 2003;12:438-46. 

Anselmo MA, Burini RC, Angeleli AY, Mota NG, Campana AO. Evaluation of nutritional status of adult middle class healthy 
subjects. Energy and protein intake, anthropometry, blood biochemical tests, and immunocompetence tests. Rev Saude 
Publica 1992;26:46-53. 

Aounallah-Skhiri H, Traissac P, El Ati J, Eymard-Duvernay S, Landais E, Achour N, Delpeuch F, Ben Romdhane H, Maire B. 
Nutrition transition among adolescents of a south-Mediterranean country: dietary patterns, association with socio-
economic factors, overweight and blood pressure. A cross-sectional study in Tunisia. Nutr J 2011;10:38. 

Arya S, Isharwal S, Misra A, Pandey RM, Rastogi K, Vikram NK, Dhingra V, Chatterjee A, Sharma R, Luthra K. C-reactive protein 
and dietary nutrients in urban Asian Indian adolescents and young adults. Nutrition 2006;22:865-71. 

Auld G, Baker S, Conway L, Dollahite J, Lambea MC, McGirr K.“Outcome Effectiveness of the Widely Adopted EFNEP Curriculum 
Eating Smart ∙ Being Active.” Journal of Nutrition Education and Behavior 2015 Jan-Feb;47 (1): 19–27.  

Avendano-Badillo D, Hernandez-Avila M, Hernandez-Cadena L, Rueda-Hernandez G, Solano-Gonzalez M, Ibarra LG, Hu H, 
Tellez-Rojo MM. High dietary calcium intake decreases bone mobilization during pregnancy in humans. Salud Publica Mex 
2009;51 Suppl 1:S100-7. 

Ayatollahi SM. Nutritional assessment of lactating women in Shiraz in relation to recommended dietary allowances. East 
Mediterr Health J 2004;10:822-7. 

Azadbakht L, Haghighatdoost F, Feizi A, Esmaillzadeh A. Breakfast eating pattern and its association with dietary quality indices 
and anthropometric measurements in young women in Isfahan. Nutrition 2013;29:420-5. 

Azeredo VB, Bezerra FF, Figueiredo R, Donangelo CM, Trugo NM. Micronutrient status of Brazilian lactating adolescents. Adv 
Exp Med Biol 2004;554:333-6. 

http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/22378324


23 

Azevedo L, Martino HS, Carvalho FG, Rezende ML. Estimate of iron and vitamin C intake in adolescents during the menstrual 
cycle phases. Cien Saude Colet 2010;15 Suppl 1:1359-67. 

Aziz SA, Hussein L. Evaluation of vitamin B12 status in Egypt IV: food consumption patterns among lactating mothers and their 
impact on the intake of the vitamin. Int J Food Sci Nutr 2005;56:455-62. 

Azizi F, Allahverdian S, Mirmiran P, Rahmani M, Mohammadi F. Dietary factors and body mass index in a group of Iranian 
adolescents: Tehran lipid and glucose study-2. Int J Vitam Nutr Res 2001;71:123-7. 

Azizi F, Esmaillzadeh A, Mirmiran P. Correlates of under- and over-reporting of energy intake in Tehranians: body mass index 
and lifestyle-related factors. Asia Pac J Clin Nutr 2005;14:54-9. 

Bakhtiyari M, Ehrampoush E, Enayati N, Joodi G, Sadr S, Delpisheh A, Alihaydari J, Homayounfar R. Anxiety as a consequence of 
modern dietary pattern in adults in Tehran--Iran. Eat Behav 2013 Apr;14(2):107-12. 

Banerjee S, Dias A, Shinkre R, Patel V. Under-nutrition among adolescents: a survey in five secondary schools in rural Goa. Natl 
Med J India 2011;24:8-11. 

Barbieri P, Nishimura RY, Crivellenti LC, Sartorelli DS. Relative validation of a quantitative FFQ for use in Brazilian pregnant 
women. Public Health Nutr 2013;16:1419-26. 

Barennes H, Simmala C, Odermatt P, Thaybouavone T, Vallee J, Martinez-Aussel B, Newton PN, Strobel M. Postpartum 
traditions and nutrition practices among urban Lao women and their infants in Vientiane, Lao PDR. Eur J Clin Nutr 
2009;63:323-31. 

Bawadi HA, Al-Kuran O, Al-Bastoni LA, Tayyem RF, Jaradat A, Tuuri G, Al-Beitawi SN, Al-Mehaisen LM. Gestational nutrition 
improves outcomes of vaginal deliveries in Jordan: an epidemiologic screening. Nutr Res 2010;30:110-7. 

Behboudi-Gandevani S, Safary K, Moghaddam-Banaem L, Lamyian M, Goshtasebi A, Alian-Moghaddam N. The relationship 
between maternal serum iron and zinc levels and their nutritional intakes in early pregnancy with gestational diabetes. Biol 
Trace Elem Res 2013;154:7-13. 

Belgnaoui S, Belahsen R. Nutrient intake and food consumption among pregnant women from an agricultural region of 
Morocco. Int J Food Sci Nutr 2006;57:19-27. 

Bendik I, Friedel A, Roos FF, Weber P, Eggersdorfer M. Vitamin D: a critical and essential micronutrient for human health. Front 
Physiol 2014 Jul 11;5:248. 

Benefice E, Garnier D, Ndiaye G. High levels of habitual physical activity in west African adolescent girls and relationship to 
maturation, growth, and nutritional status: results from a 3-year prospective study. Am J Hum Biol 2001;13:808-20. 

Berger AA, Peragallo-Urrutia R, Nicholson WK. Systematic review of the effect of individual and combined nutrition and 
exercise interventions on weight, adiposity and metabolic outcomes after delivery: evidence for developing behavioral 
guidelines for post-partum weight control. BMC Pregnancy Childbirth 2014 Sep 10;14:319. 

Bezerra FF, Laboissiere FP, King JC, Donangelo CM. Pregnancy and lactation affect markers of calcium and bone metabolism 
differently in adolescent and adult women with low calcium intakes. J Nutr 2002;132:2183-7. 

Bhutta ZA, Das JK, Rizvi A, Gaffey MF, Walker N, Horton S, Webb P, Lartey A, Black RE. Evidence-based interventions for 
improvement of maternal and child nutrition: what can be done and at what cost? Lancet 2013;372(9890):452-77. 

Bhutta, ZA, Ahmed T, Black RE, Cousens S, Dewey K, Giugliani E, Haider BA, et al. What works? Interventions for maternal and 
child undernutrition and survival. Lancet 2008;371(9610): 417–40. 

Bigio RS, Verly Junior E, Castro MA, Cesar CL, Fisberg RM, Marchioni DM. Determinants of fruit and vegetable intake in 
adolescents using quantile regression. Rev Saude Publica 2011;45:448-56. 

Bion FM, Chagas MH, Muniz Gde S, de Sousa LG. Nutritional status, anthropometrical measurements, socio-economic status, 
and physical activity in Brazilian university students. Nutr Hosp 2008;23:234-41. 



24 

Black AK, Allen LH, Pelto GH, de Mata MP, Chavez A. Iron, vitamin B-12 and folate status in Mexico: associated factors in men 
and women and during pregnancy and lactation. J Nutr 1994;124:1179-88. 

Black RE, Allen LH, Bhutta ZA, Caulfield LE, de Onis M, Ezzati M, Mathers C, Rivera J. Maternal and child undernutrition: global 
and regional exposures and health consequences. Lancet 2008;371(9608):243–60. 

Black RE, Victora CG, Walker SP, Bhutta ZA, Christian P, de Onis M, Ezzati M, Grantham-McGregor S, Katz J, Martorell R, Uauy R; 
Maternal and Child Nutrition Study Group. Maternal and child undernutrition and overweight in low-income and middle-
income countries. Lancet 2013 Aug 3;382(9890):427-51.  

Black, Robert E, Harold Alderman, Zulfiqar A Bhutta, Stuart Gillespie, Lawrence Haddad, Susan Horton, Anna Lartey, et al. 2013. 
“Maternal and Child Nutrition: Building Momentum for Impact.” Lancet 382 (9890): 372–75.  

Black, Robert E., Cesar G. Victora, Susan P. Walker, Zulfiqar A. Bhutta, Parul Christian, Mercedes de Onis, Majid Ezzati, et al. 
2013. “Maternal and Child Undernutrition and Overweight in Low-Income and Middle-Income Countries.” Lancet 382 
(9890): 427–51. 

Bloem MW, Huq N, Gorstein J, Burger S, Kahn T, Islam N, Baker S, Davidson F. Production of fruits and vegetables at the 
homestead is an important source of vitamin A among women in rural Bangladesh. Eur J Clin Nutr 1996;50 Suppl 3:S62-7. 

Bonham MP, Duffy EM, Robson PJ, Wallace JM, Myers GJ, Davidson PW, Clarkson TW, Shamlaye CF, Strain JJ, Livingstone MB. 
Contribution of fish to intakes of micronutrients important for fetal development: a dietary survey of pregnant women in 
the Republic of Seychelles. Public Health Nutr 2009;12:1312-20. 

Bonomo E, Caiaffa WT, Cesar CC, Lopes AC, Lima-Costa MF. Food intake according to socioeconomic and demographic profile: 
the Bambui Project. Cad Saude Publica 2003;19:1461-71. 

Borazjani F, Angali KA, Kulkarni SS. Milk and protein intake by pregnant women affects growth of foetus. J Health Popul Nutr 
2013;31:435-45. 

Bourne LT, Langenhoven ML, Steyn K, Jooste PL, Laubscher JA, Van der Vyver E. Nutrient intake in the urban African population 
of the Cape Peninsula, South Africa. The Brisk study. Cent Afr J Med 1993;39:238-47. 

Brown MJ, Sinclair M, Liddle D, Hill AJ, Madden E, Stockdale J. A Systematic review investigating healthy lifestyle interventions 
incorporating goal setting strategies for preventing excess gestational weight gain. PLoS ONE 2012;7(7):e39503. 

Buss C, Nunes MA, Camey S, Manzolli P, Soares RM, Drehmer M, Giacomello A, Duncan BB, Schmidt MI. Dietary fibre intake of 
pregnant women attending general practices in southern Brazil--the ECCAGE Study. Public Health Nutr 2009;12:1392-8. 

Cai MQ, Yan WY. Study on iron nutritional status in adolescence. Biomed Environ Sci 1990;3:113-9. 

Caire-Juvera G, Ortega MI, Casanueva E, Bolanos AV, de la Barca AM. Food components and dietary patterns of two different 
groups of Mexican lactating women. J Am Coll Nutr 2007;26:156-62. 

Campbell F, Johnson M, Messina J, Guillaume L, Goyder E. Behavioural interventions for weight management in pregnancy: a 
systematic review of quantitative and qualitative data. BMC Public Health 2011;11:491. 

Campbell N, Dary O, Cappuccio FP, Neufeld LM, Harding KB, Zimmermann MB. Collaboration to optimize dietary intakes of salt 
and iodine: a critical but overlooked public health issue. Bull World Health Org 2012;90:73. 

Casterline JE, Allen LH, Ruel MT. Vitamin B-12 deficiency is very prevalent in lactating Guatemalan women and their infants at 
three months postpartum. J Nutr 1997;127:1966-72. 

Castro Burbano J, Fornasini M, Acosta M. Prevalence of and risk factors for overweight among school girls 12 to 19 years old in 
a semi-urban region of Ecuador. Rev Panam Salud Publica 2003;13:277-84. 

Castro MA, Barros RR, Bueno MB, Cesar CL, Fisberg RM. Trans fatty acid intake among the population of the city of Sao Paulo, 
Brazil. Rev Saude Publica 2009;43:991-7. 



25 

Castro MB, Kac G, Sichieri R. Dietary patterns among postpartum women treated at a municipal health center in Rio de Janeiro, 
Brazil. Cad Saude Publica 2006;22:1159-70. 

Cepeda-Lopez AC, Osendarp SJ, Melse-Boonstra A, Aeberli I, Gonzalez-Salazar F, Feskens E, Villalpando S, Zimmermann MB. 
Sharply higher rates of iron deficiency in obese Mexican women and children are predicted by obesity-related 
inflammation rather than by differences in dietary iron intake. Am J Clin Nutr 2011;93:975-83. 

Chandyo RK, Strand TA, Mathisen M, Ulak M, Adhikari RK, Bolann BJ, Sommerfelt H. Zinc deficiency is common among healthy 
women of reproductive age in Bhaktapur, Nepal. J Nutr 2009;139:594-7. 

Chandyo RK, Strand TA, Ulvik RJ, Adhikari RK, Ulak M, Dixit H, Sommerfelt H. Prevalence of iron deficiency and anemia among 
healthy women of reproductive age in Bhaktapur, Nepal. Eur J Clin Nutr 2007;61:262-9. 

Changamire FT, Mwiru RS, Msamanga GI, Spiegelman D, Urassa W, Hertzmark E, Fawzi WW, Peterson KE. Macronutrient and 
sociodemographic determinants of gestational weight gain among HIV-negative women in Tanzania. Food Nutr Bull 
2014;35:43-50. 

Chaturvedi S, Kapil U, Bhanthi T, Gnanasekaran N, Pandey RM. Nutritional status of married adolescent girls in rural Rajasthan. 
Indian J Pediatr 1994;61:695-701. 

Chaturvedi S, Kapil U, Gnanasekaran N, Sachdev HP, Pandey RM, Bhanti T. Nutrient intake amongst adolescent girls belonging 
to poor socioeconomic group of rural area of Rajasthan. Indian Pediatr 1996;33:197-201. 

Chen H, Wang P, Han Y, Ma J, Troy FA,2nd, Wang B. Evaluation of dietary intake of lactating women in China and its potential 
impact on the health of mothers and infants. BMC Womens Health 2012;12:18. 

Chen J, Zhao X, Zhang X, Yin S, Piao J, Huo J, Yu B, Qu N, Lu Q, Wang S, et al. Studies on the effectiveness of NaFeEDTA-
fortified soy sauce in controlling iron deficiency: a population-based intervention trial. Food Nutr Bull 2005;26:177,86; 
discussion 187-9. 

Cheng Y, Dibley MJ, Zhang X, Zeng L, Yan H. Assessment of dietary intake among pregnant women in a rural area of western 
China. BMC Public Health 2009;9:222. 

Cheong RL, Kuizon MD, Tajaon RT. Menstrual blood loss and iron nutrition in Filipino women. Southeast Asian J Trop Med 
Public Health 1991;22:595-604. 

Chiplonkar SA, Kawade R. Effect of zinc- and micronutrient-rich food supplements on zinc and vitamin A status of adolescent 
girls. Nutrition 2012;28:551-8. 

Cho GJ, Park HT, Shin JH, Hur JY, Kim YT, Kim SH, Lee KW, Kim T. Age at menarche in a Korean population: secular trends and 
influencing factors. Eur J Pediatr 2010;169:89-94. 

Choudhary S, Mishra CP, Shukla KP. Energy balance of adolescent girls in rural area of Varanasi. Indian J Public Health 
2003;47:21-8. 

Chugh R, Puri S. Affluent adolescent girls of Delhi: eating and weight concerns. Br J Nutr 2001;86:535-42. 

Colucci AC, Cesar CL, Marchioni DM, Fisberg RM. Factors associated with added sugars intake among adolescents living in São 
Paulo, Brazil. J Am Coll Nutr 2012;31:259-67. 

Currie S, Sinclair M, Murphy MH, Madden E, Dunwoody L, et al. Reducing the decline in physical activity during pregnancy: a 
systematic review of behaviour change interventions. PLoS ONE 2013; 8(6):e66385.  

Cutler L, King B, McCarthy N, Hamilton G, Cook L. Appetite for life: an evaluation of a primary care lifestyle programme. J Prim 
Health Care 2010 Dec 1;2(4):281-7. 

Cynthia J, Zalilah MS, Lim MY. Relationship between family meals away from home and nutritional status of adolescents. 
Malays J Nutr 2013;19:25-35. 



26 

da Cunha J, Macedo da Costa TH, Ito MK. Influences of maternal dietary intake and suckling on breast milk lipid and fatty acid 
composition in low-income women from Brasilia, Brazil. Early Hum Dev 2005;81:303-11. 

da Silva Ribeiro KD, de Araujo KF, de Souza HH, Soares FB, da Costa Pereira M, Dimenstein R. Nutritional vitamin A status in 
northeast Brazilian lactating mothers. J Hum Nutr Diet 2010;23:154-61. 

Dahifar H, Faraji A, Ghorbani A, Yassobi S. Impact of dietary and lifestyle on vitamin D in healthy student girls aged 11-15 years. 
J Med Invest 2006;53:204-8. 

Dahiya S. Nutritional status assessment of pregnant women from Hisar city of Haryana. Nutr Health 2002;16:239-47. 

Danaei G, Finucane MM, Lin JK, et al, on behalf of the Global Burden of Metabolic Risk Factors of Chronic Diseases 
Collaborating Group (Blood Pressure). National, regional, and global trends in systolic blood pressure since 1980: 
systematic analysis of health examination surveys and epidemiological studies with 786 country-years and 5.4 million 
participants. Lancet 2011 Feb 12;377(9765):568-77. . 

Dapi LN, Hornell A, Janlert U, Stenlund H, Larsson C. Energy and nutrient intakes in relation to sex and socio-economic status 
among school adolescents in urban Cameroon, Africa. Public Health Nutr 2011;14:904-13. 

Darwish AM, Mohamad SN, Gamal Al-Din HR, Elsayed YA, Ahmad SI. Prevalence and predictors of deficient dietary calcium 
intake during the third trimester of pregnancy: the experience of a developing country. J Obstet Gynaecol Res 2009;35:106-
12. 

de Pee S, Bloem MW, Gorstein J, Sari M, Satoto, Yip R, Shrimpton R, Muhilal. Reappraisal of the role of vegetables in the 
vitamin A status of mothers in Central Java, Indonesia. Am J Clin Nutr 1998;68:1068-74. 

Denguezli W, Faleh R, Fessi A, Yassine A, Hajjaji A, Laajili H, Sakouhi M. Risk factors of fetal macrosomia: role of maternal 
nutrition. Tunis Med 2009;87:564-8. 

Dholpuria R, Raja S, Gupta BK, Chahar CK, Panwar RB, Gupta R, Purohit VP. Atherosclerotic risk factors in adolescents. Indian J 
Pediatr 2007;74:823-6. 

Dib L, Arabi A, Maalouf J, Nabulsi M, El-Hajj Fuleihan G. Impact of anthropometric, lifestyle, and body composition variables on 
ultrasound measurements in school children. Bone 2005;36:736-42. 

Ding M, Li W, Zhang Y, Wang X, Zhao A, Zhao X, Wang P, Sheng QH. Amino acid composition of lactating mothers' milk and 
confinement diet in rural North China. Asia Pac J Clin Nutr 2010;19:344-9. 

Dobbins M, Husson H, DeCorby K, LaRocca RL. School-based physical activity programs for promoting physical activity and 
fitness in children and adolescents aged 6 to 18. Cochrane Database Syst Rev 2013 Feb 28;2:CD007651.  

Dominguez-Salas P, Moore SE, Cole D, da Costa KA, Cox SE, Dyer RA, Fulford AJ, Innis SM, Waterland RA, Zeisel SH, et al. DNA 
methylation potential: dietary intake and blood concentrations of one-carbon metabolites and cofactors in rural African 
women. Am J Clin Nutr 2013;97:1217-27. 

Du X, Greenfield H, Fraser DR, Ge K, Trube A, Wang Y. Vitamin D deficiency and associated factors in adolescent girls in Beijing. 
Am J Clin Nutr 2001;74:494-500. 

Dufour DL, Reina JC, Spurr GB. Energy intake and expenditure of free-living, lactating Colombian women in an urban setting. 
Eur J Clin Nutr 2002;56:205-13. 

Dufour DL, Reina JC, Spurr GB. Food and macronutrient intake of economically disadvantaged pregnant women in Colombia. 
Am J Hum Biol 1999;11:753-62. 

Dunker KL, Philippi ST. Differences in diet composition of Brazilian adolescent girls with positive or negative score in the Eating 
Attitudes Test. Eat Weight Disord 2005;10:e70-5. 

Dwarkanath P, Muthayya S, Thomas T, Vaz M, Parikh P, Mehra R, Kurpad AV. Polyunsaturated fatty acid consumption and 
concentration among South Indian women during pregnancy. Asia Pac J Clin Nutr 2009;18:389-94. 



27 

Ebrahimi F, Shariff ZM, Rezaeian M, Tabatabaei SZ, Mun CY, Tajik E. Socioeconomic status and intake of energy and sodium are 
associated with calcium intake among pregnant women in Rafsanjan city, Iran. J Obstet Gynaecol Res 2013;39:146-53. 

El Hage R, Jacob C, Moussa E, Jaffre C, Benhamou CL. Daily calcium intake and body mass index in a group of Lebanese 
adolescents. J Med Liban 2009;57:253-7. 

Ene-Obong HN, Enugu GI, Uwaegbute AC. Determinants of health and nutritional status of rural Nigerian women. J Health 
Popul Nutr 2001;19:320-30. 

Engle-Stone R, Haskell MJ, Nankap M, Ndjebayi AO, Brown KH. Breast milk retinol and plasma retinol-binding protein 
concentrations provide similar estimates of vitamin A deficiency prevalence and identify similar risk groups among women 
in Cameroon but breast milk retinol underestimates the prevalence of deficiency among young children. J Nutr 
2014;144:209-17. 

Esmaillzadeh A, Samareh S, Azadbakht L. Dietary patterns among pregnant women in the west-north of Iran. Pak J Biol Sci 
2008;11:793-6. 

Evenson KR, Mottola MF, Owe KM, Rousham EK, Brown WJ. Summary of international guidelines for physical activity after 
pregnancy. Obstet Gynecol Surv 2014;69:407-14. 

Fard NM, Mehrabian F, Sarraf-Zadegan N, Sajadi F. Fat-modified diets during pregnancy and lactation and serum lipids after 
birth. Indian J Pediatr 2004;71:683-7. 

Farzadfar F, Finucane MM, Danaei G, Pelizari PM, Cowan MJ, Pciorek CJ, Singh GM, et al. National, regional, and global trends 
in serum total cholesterol since 1980: systematic analysis of health examination surveys and epidemiological studies with 
321 country-years and 3·0 million participants. Lancet 2011;377(9765): 578–86. 

Ferguson EL, Gadowsky SL, Huddle JM, Cullinan TR, Lehrfeld J, Gibson RS. An interactive 24-h recall technique for assessing the 
adequacy of trace mineral intakes of rural Malawian women; its advantages and limitations. Eur J Clin Nutr 1995;49:565-78. 

Fernandez-Ortega M. Food calcium intake in teenager women in Panama. Arch Latinoam Nutr 2008;58:286-91. 

Ferreira AF, Giugliani R. Consumption of folic acid-fortified flour and folate-rich foods among women at reproductive age in 
South Brazil. Community Genet 2008;11:179-84. 

Ferriera de Moraes AC, Guerra PH, Rossi Meneze P. The worldwide prevalence of insufficient physical activity in adolescents: a 
systematic review. Nutr Hosp 2013;28(3):575-84. 

Ferro-Luzzi A, Scaccini C, Taffese S, Aberra B, Demeke T. Seasonal energy deficiency in Ethiopian rural women. Eur J Clin Nutr 
1990;44 Suppl 1:7-18. 

Ferro-Luzzi A, Sette S, Franklin M, James WP. A simplified approach of assessing adult chronic energy deficiency. Eur J Clin Nutr 
1992 Mar;46(3):173-86. 

Finucane MM, Stevens GA, Cowan MJ, Danaei G, Lin JK, Paciorek CJ, Singh GM, Gutierrez HR, Lu Y, Bahalim AN, Farzadfar F, 
Riley LM, Ezzati M, on behalf of the Global Burden of Metabolic Risk Factors of Chronic Diseases Collaborating Group 
(Body Mass Index). National, regional, and global trends in body-mass index since 1980: systematic analysis of health 
examination surveys and epidemiological studies with 960 country-years and 9.1 million participants. Lancet 2011 Feb 
12;377(9765):557-67. 

Fitzgerald SL, Gibson RS, Quan de Serrano J, Portocarrero L, Vasquez A, de Zepeda E, Lopez-Palacios CY, Thompson LU, 
Stephen AM, Solomons NW. Trace element intakes and dietary phytate/Zn and Ca x phytate/Zn millimolar ratios of 
periurban Guatemalan women during the third trimester of pregnancy. Am J Clin Nutr 1993;57:195-201. 

Flores M, Melgar H, Cortes C, Rivera M, Rivera J, Sepulveda J. Energy and nutrient consumption in Mexican women in 
reproductive age. Salud Publica Mex 1998;40:161-71. 

Fonseca Vde M, Sichieri R, da Veiga GV. Factors associated with obesity among adolescents. Rev Saude Publica 1998;32:541-9. 

http://www.ncbi.nlm.nih.gov/pubmed/1559522


28 

Foo LH, Khor GL, Tee ES, Prabakaran D. Iron status and dietary iron intake of adolescents from a rural community in Sabah, 
Malaysia. Asia Pac J Clin Nutr 2004;13:48-55. 

Gan WY, Mohd NM, Zalilah MS, Hazizi AS. Differences in eating behaviours, dietary intake and body weight status between 
male and female Malaysian University students. Malays J Nutr 2011;17:213-28. 

Gao H, Stiller CK, Scherbaum V, Biesalski HK, Wang Q, Hormann E, Bellows AC. Dietary intake and food habits of pregnant 
women residing in urban and rural areas of Deyang City, Sichuan Province, China. Nutrients 2013;5:2933-54. 

Gardner B, Wardle J, Poston L, Croker H. Changing diet and physical activity to reduce gestational weight gain: a meta-analysis. 
Obesity Reviews 2011;12:e602-e620. 

Garg A, Kashyap S. Effect of counseling on nutritional status during pregnancy. Indian J Pediatr 2006;73:687-92. 

Garza C, Borghi E, Onyango AW, de Onis M; WHO Multicentre Growth Reference Study Group. Parental height and child 
growth from birth to 2 years in the WHO Multicentre Growth Reference Study. Matern Child Nutr 2013 Sep;9 Suppl 2:58-
68. 

Gautam VP, Taneja DK, Sharma N, Gupta VK, Ingle GK. Dietary aspects of pregnant women in rural areas of Northern India. 
Matern Child Nutr 2008;4:86-94. 

Gewa CA, Murphy SP, Neumann CG. A comparison of weighed and recalled intakes for schoolchildren and mothers in rural 
Kenya. Public Health Nutr 2009;12:1197-1204. 

Ghosh R, Bharati P. Haemoglobin status of adult women of two ethnic groups living in a peri-urban area of Kolkata city, India: a 
micro-level study. Asia Pac J Clin Nutr 2003;12:451-9. 

Ghosh-Jerath S, Singh A, Bhattacharya A, Ray S, Yunus S, Zodpey SP. Dimensions of nutritional vulnerability: assessment of 
women and children in Sahariya tribal community of Madhya Pradesh in India. Indian J Public Health 2013;57:260-7. 

Gibson RS, Bailey KB, Romano AB, Thomson CD. Plasma selenium concentrations in pregnant women in two countries with 
contrasting soil selenium levels. J Trace Elem Med Biol 2011;25:230-5. 

Gibson RS, Huddle JM. Suboptimal zinc status in pregnant Malawian women: its association with low intakes of poorly available 
zinc, frequent reproductive cycling, and malaria. Am J Clin Nutr 1998;67:702-9. 

Goldberg TB, da Silva CC, Peres LN, Berbel MN, Heigasi MB, Ribeiro JM, Suzuki K, Josue LM, Dalmas JC. Calcium intake and its 
relationship with risk of overweight and obesity in adolescents. Arch Latinoam Nutr 2009;59:14-21. 

Gopaldas T. Iron-deficiency anemia in young working women can be reduced by increasing the consumption of cereal-based 
fermented foods or gooseberry juice at the workplace. Food Nutr Bull 2002;23:94-105. 

Goswami R, Gupta N, Goswami D, Marwaha RK, Tandon N, Kochupillai N. Prevalence and significance of low 25-hydroxyvitamin 
D concentrations in healthy subjects in Delhi. Am J Clin Nutr 2000;72:472-5. 

Graff M, Yount KM, Ramakrishnan U, Martorell R, Stein AD. Childhood nutrition and later fertility: pathways through education 
and pre-pregnant nutritional status. Demography 2010 Feb;47(1):125-44. 

Green TJ, Skeaff CM, Rockell JE, Venn BJ, Lambert A, Todd J, Khor GL, Loh SP, Muslimatun S, Agustina R, et al. Vitamin D status 
and its association with parathyroid hormone concentrations in women of child-bearing age living in Jakarta and Kuala 
Lumpur. Eur J Clin Nutr 2008;62:373-8. 

Guillermo-Tuazon MA, Barba CV, van Raaij JM, Hautvast JG. Energy intake, energy expenditure, and body composition of poor 
rural Philippine women throughout the first 6 mo of lactation. Am J Clin Nutr 1992;56:874-80. 

Gupta N, Shah P, Goel K, Misra A, Rastogi K, Vikram NK, Kumari V, Pandey RM, Kondal D, Wasir JS, et al. Imbalanced dietary 
profile, anthropometry, and lipids in urban Asian Indian adolescents and young adults. J Am Coll Nutr 2010;29:81-91. 

http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Borghi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24074318
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Onyango%20AW%5BAuthor%5D&cauthor=true&cauthor_uid=24074318
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Yount%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=20355687


29 

Gupta R, Goyle A, Kashyap S, Agarwal M, Consul R, Jain BK. Prevalence of atherosclerosis risk factors in adolescent school 
children. Indian Heart J 1998;50:511-5. 

Haghighatdoost F, Karimi G, Esmaillzadeh A, Azadbakht L. Sleep deprivation is associated with lower diet quality indices and 
higher rate of general and central obesity among young female students in Iran. Nutrition 2012;28:1146-50. 

Haileslassie K, Mulugeta A, Girma M. Feeding practices, nutritional status and associated factors of lactating women in Samre 
Woreda, South Eastern Zone of Tigray, Ethiopia. Nutr J 2013;12:28. 

Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U; Lancet Physical Activity Series Working Group. Global physical 
activity levels: surveillance progress, pitfalls, and prospects. Lancet. 2012 Jul 21;380(9838):247-57. 

Hallund J, Hatloy A, Benesi I, Thilsted SH. Snacks are important for fat and vitamin intakes among rural African women: a cross-
sectional study from Malawi. Eur J Clin Nutr 2008;62:866-71. 

Han S, Crowther CA, Middleton P, Heatley E. Different types of dietary advice for women with gestational diabetes mellitus. 
Cochrane Database Syst Rev 2013;3:CD009275. 

Han S, Middleton P, Crowther CA. Exercise for pregnant women for preventing gestational diabetes mellitus (Review). Cochrane 
Database Sys Rev 2012;7:CD009021. 

Harinarayan CV, Ramalakshmi T, Prasad UV, Sudhakar D. Vitamin D status in Andhra Pradesh: a population based study. Indian 
J Med Res 2008;127:211-8. 

Hartini TN, Winkvist A, Lindholm L, Stenlund H, Persson V, Nurdiati DS, Surjono A. Nutrient intake and iron status of urban poor 
and rural poor without access to rice fields are affected by the emerging economic crisis: the case of pregnant Indonesian 
women. Eur J Clin Nutr 2003;57:654-66. 

Hashim Z, Noor MI. Energy intake and activity pattern during pregnancy in relation to infant birth weight. Asia Pac J Public 
Health 1994;7:34-8. 

Hassan TJ, Ibrahim K, Haque M, Jafarey SN, Alam SE. Maternal factors affecting birthweight of uncomplicated pregnancy. J Pak 
Med Assoc 1991;41:164-7. 

Heath GW, Parra DC, Sarmiento OL, Andersen LB, Owen N, Goenka S, Montes F, Brownson RC, for the Lancet Physical Activity 
Series Working Group. Evidence-based intervention in physical activity: lessons from around the world. Lancet 2012 Jul 
21;380(9838): 272–81 

Hels O, Kidmose U, Larsen T, Hassan N, Tetens I, Thilsted SH. Estimated nutrient intakes and adequacies in Bangladesh change 
when newer values for vitamin A, iron and calcium in commonly consumed foods are applied. Int J Food Sci Nutr 
2003;54:457-65. 

Herrera-Suarez CC, Vasquez-Garibay EM, Romero-Velarde E, Romo-Huerta HP, Garcia De Alba Garcia JE, Troyo-Sanroman R. 
Food habits and culture factors in pregnant adolescents. Arch Latinoam Nutr 2008;58:19-26. 

Hettiarachchi M, Liyanage C, Wickremasinghe R, Hilmers D, Abrams S. Nutrient intake and growth of adolescents in southern 
Sri Lanka. Ceylon Med J 2006;51:89-92. 

Hilger J, Friedel A, Herr R, Rausch T, Roos F, Wahl DA, Pierroz DD, Weber P, Hoffmann K.  A systematic review of vitamin D 
status in populations worldwide. Br J Nutr 2014 Jan 14;111(1):23-45. doi: 10.1017/S0007114513001840. Epub 2013 Aug 9. 

Hill B, Skouteris H, Fuller-Tyszkiewicz M.  Interventions designed to limit gestational weight gain: a systematic review of theory 
and meta-analysis of intervention components.  Obesity Rev 2013;14:435-50. 

Hoffmann JF, Camey S, Olinto MT, Schmidt MI, Ozcariz SG, Melere C, Buss C, Drhemer M, Manzolli P, Soares RM, et al. Dietary 
patterns during pregnancy and the association with sociodemographic characteristics among women attending general 
practices in southern Brazil: the ECCAGe Study. Cad Saude Publica 2013;29:970-80. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Andersen%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=22818937
http://www.ncbi.nlm.nih.gov/pubmed?term=Guthold%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22818937
http://www.ncbi.nlm.nih.gov/pubmed?term=Ekelund%20U%5BAuthor%5D&cauthor=true&cauthor_uid=22818937
http://www.ncbi.nlm.nih.gov/pubmed/22818937
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed?term=Hilger%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23930771
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed?term=Friedel%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23930771
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed?term=Herr%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23930771
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed?term=Rausch%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23930771
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed?term=Roos%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23930771
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed?term=Wahl%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=23930771
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed?term=Pierroz%20DD%5BAuthor%5D&cauthor=true&cauthor_uid=23930771
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed?term=Weber%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23930771
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed?term=Hoffmann%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23930771


30 

Holden KR, Collins JS, Greene JF, Hinkle S, Nave AF, Portillo JM, Page GP, Stevenson RE, Honduran Neural Tube Defect Project 
Team. Dietary intake and blood folate levels in Honduran women of childbearing age. J Child Neurol 2002;17:341-6. 

Horton R, Lo, S. Nutrition: a quintessential sustainable development goal. Lancet 2013 Jun 6;382(9890):371-2.   

Hossein-nezhad A, Mirzaei K, Maghbooli Z, Najmafshar A, Larijani B. The influence of folic acid supplementation on maternal 
and fetal bone turnover. J Bone Miner Metab 2011;29:186-92. 

Huddle JM, Gibson RS, Cullinan TR. Is zinc a limiting nutrient in the diets of rural pregnant Malawian women? Br J Nutr 
1998;79:257-65. 

Hussein L, Abdel Aziz S, Tapouzada S, Boehles H. Serum vitamin B(12) concentrations among mothers and newborns and 
follow-up study to assess implication on the growth velocity and the urinary methylmalonic acid excretion. Int J Vitam Nutr 
Res 2009;79:297-307. 

Hutter I. Reduction of food intake during pregnancy in rural south India. Trop Med Int Health 1996;1:399-405. 

Huybregts LF, Roberfroid DA, Kolsteren PW, Van Camp JH. Dietary behaviour, food and nutrient intake of pregnant women in a 
rural community in Burkina Faso. Matern Child Nutr 2009;5:211-22. 

Institute of Medicine and National Research Council. Weight Gain During Pregnancy: Reexamining the Guidelines.  Washington, 
DC: National Academies Press; 2009. 

Institute of Medicine and National Research Council:  Nutrition During Pregnancy: Part 1: Weight Gain; Part 2: Nutrient 
Supplements. Washington, DC: National Academies Press; 1990. 

Irwig MS, El-Sohemy A, Baylin A, Rifai N, Campos H. Frequent intake of tropical fruits that are rich in beta-cryptoxanthin is 
associated with higher plasma beta-cryptoxanthin concentrations in Costa Rican adolescents. J Nutr 2002;132:3161-7. 

Islam MZ, Lamberg-Allardt C, Bhuyan MA, Salamatullah Q. Iron status of premenopausal women in two regions of Bangladesh: 
prevalence of deficiency in high and low socio-economic groups. Eur J Clin Nutr 2001;55:598-604. 

Islam MZ, Lamberg-Allardt C, Karkkainen M, Ali SM. Dietary calcium intake in premenopausal Bangladeshi women: do socio-
economic or physiological factors play a role? Eur J Clin Nutr 2003;57:674-80. 

Ismail NH, Manaf ZA, Azizan NZ. High glycemic load diet, milk and ice cream consumption are related to acne vulgaris in 
Malaysian young adults: a case control study. BMC Dermatol 2012;12:13. 

Janjua NZ, Delzell E, Larson RR, Meleth S, Kristensen S, Kabagambe E, Sathiakumar N. Determinants of low birth weight in 
urban Pakistan. Public Health Nutr 2009;12:789-98. 

Jariseta ZR, Dary O, Fiedler JL, Franklin N. Comparison of estimates of the nutrient density of the diet of women and children in 
Uganda by Household Consumption and Expenditures Surveys (HCES) and 24-hour recall. Food Nutr Bull 2012;33:S199-
S207. 

Jaruratanasirikul S, Sangsupawanich P, Koranantakul O, Chanvitan P, Sriplung H, Patanasin T. Influence of maternal nutrient 
intake and weight gain on neonatal birth weight: a prospective cohort study in southern Thailand. J Matern Fetal Neonatal 
Med 2009;22:1045-50. 

Jing X, Qiao R, Li M, Liu X, Kang D, Huang C. Gestational diabetes mellitus and the lifestyle and dietary structure of pregnant 
women: a case-control study. Wei Sheng Yan Jiu 2010;39:209-11 227. 

Joffe YT, van der Merwe L, Evans J, Collins M, Lambert EV, September A, Goedecke JH. The tumor necrosis factor-alpha gene -
238G>A polymorphism, dietary fat intake, obesity risk and serum lipid concentrations in black and white South African 
women. Eur J Clin Nutr 2012;66:1295-1302. 

Jood S, Bishnoi S, Khetarpaul N. Nutritional status of rural pregnant women of Haryana State, Northern India. Nutr Health 
2002;16:121-31. 



31 

Kabeerdoss J, Devi RS, Mary RR, Ramakrishna BS. Faecal microbiota composition in vegetarians: comparison with omnivores in 
a cohort of young women in southern India. Br J Nutr 2012;108:953-7. 

Kabir Y, Shahjalal HM, Saleh F, Obaid W. Dietary pattern, nutritional status, anaemia and anaemia-related knowledge in urban 
adolescent college girls of Bangladesh. J Pak Med Assoc 2010;60:633-8. 

Kadam NS, Chiplonkar SA, Khadilkar AV, Fischer PR, Hanumante NM, Khadilkar VV. Modifiable factors associated with low bone 
mineral content in underprivileged premenarchal Indian girls. J Pediatr Endocrinol Metab 2011;24:975-81. 

Kamau-Mbuthia E, Elmadfa I. Diet quality of pregnant women attending an antenatal clinic in Nakuru, Kenya. Ann Nutr Metab 
2007;51:324-30. 

Kapil U, Manocha S, Bhasin S. Dietary intake amongst 'well to do' adolescent boys and girls in Delhi. Indian Pediatr 
1993;30:1017-9. 

Kapil U, Pathak P, Singh P, Singh C. Zinc and magnesium nutriture amongst pregnant mothers of urban slum communities in 
Delhi: a pilot study. Indian Pediatr 2002;39:365-8. 

Kapil U, Pathak P, Tandon M, Singh C, Pradhan R, Dwivedi SN. Micronutrient deficiency disorders amongst pregnant women in 
three urban slum communities of Delhi. Indian Pediatr 1999;36:983-9. 

Karandish M. Inadequate intake of calcium and dairy products among pregnant women in Ahwaz City, Iran. Mal J Nutr 
2005;11:111-20. 

Kaseb F, Kimiagar M, Ghafarpoor M, Valaii N. Effect of traditional food supplementation during pregnancy on maternal weight 
gain and birthweight. Int J Vitam Nutr Res 2002;72:389-93. 

Kawade R. Zinc status and its association with the health of adolescents: a review of studies in India. Glob Health Action 
2012;5:7353. 

Kazemian E, Dorosty-Motlagh AR, Sotoudeh G, Eshraghian MR, Ansary S, Omidian M. Nutritional status of women with 
gestational hypertension compared with normal pregnant women. Hypertens Pregnancy 2013;32:146-56. 

Kelishadi R, Pour MH, Zadegan NS, Kahbazi M, Sadry G, Amani A, Ansari R, Alikhassy H, Bashardoust N. Dietary fat intake and 
lipid profiles of Iranian adolescents: Isfahan Healthy Heart Program—Heart Health Promotion from Childhood. Prev Med 
2004;39:760-6. 

Kennedy G, Fanou-Fogny N, Seghieri C, Arimond M, Koreissi Y, Dossa R, Kok FJ, Brouwer ID. Food groups associated with a 
composite measure of probability of adequate intake of 11 micronutrients in the diets of women in urban Mali. J Nutr 
2010;140:2070S-8S. 

Kesa H, Oldewage-Theron W. Anthropometric indications and nutritional intake of women in the Vaal Triangle, South Africa. 
Public Health 2005;119:294-300. 

Khadilkar A, Das G, Sayyad M, Sanwalka N, Bhandari D, Khadilkar V, Mughal MZ. Low calcium intake and hypovitaminosis D in 
adolescent girls. Arch Dis Child 2007;92:1045. 

Khan MR, Ahmed F. Physical status, nutrient intake and dietary pattern of adolescent female factory workers in urban 
Bangladesh. Asia Pac J Clin Nutr 2005;14:19-26. 

Khor GL, Duraisamy G, Loh SP, Green T. Dietary and blood folate status of Malaysian women of childbearing age. Asia Pac J 
Clin Nutr 2006;15:341-9. 

Khoushabi F, Saraswathi G. Association between maternal nutrition status and birth weight of neonates in selected hospitals in 
Mysore city, India. Pak J Nutr 2010;9:1124-1130. 

Khoushabi F, Saraswathi G. Impact of nutritional status on birth weight of neonates in Zahedan City, Iran. Nutr Res Pract 
2010;4:339-44. 



32 

Kigutha HN, van Staveren WA, Wijnhoven TM, Hautvast JG. Maternal nutritional status may be stressed by seasonal 
fluctuations in food availability: evidence from rural women in Kenya. Int J Food Sci Nutr 1995;46:247-55. 

Kim H, Hwang JY, Ha EH, Park H, Ha M, Lee SH, Hong YC, Chang N. Fruit and vegetable intake influences the association 
between exposure to polycyclic aromatic hydrocarbons and a marker of oxidative stress in pregnant women. Eur J Clin 
Nutr 2011;65:1118-25. 

Kirksey A, Wachs TD, Yunis F, Srinath U, Rahmanifar A, McCabe GP, Galal OM, Harrison GG, Jerome NW. Relation of maternal 
zinc nutriture to pregnancy outcome and infant development in an Egyptian village. Am J Clin Nutr 1994;60:782-92. 

Kozuki, N., J. Katz, A. C. Lee, J. P. Vogel, M. F. Silveira, A. Sania, G. A. Stevens, et al. 2015. “Short Maternal Stature Increases Risk 
of Small-for-Gestational-Age and Preterm Births in Low- and Middle-Income Countries: Individual Participant Data Meta-
Analysis and Population Attributable Fraction.” Journal of Nutrition 145 (11): 2542–50. 

 Kramer MS.  Determinants of low birth weight. Bull WHO 1987;65(5):663-737. 

Kruger R, Kruger HS, Macintyre UE. The determinants of overweight and obesity among 10- to 15-year-old schoolchildren in 
the North West Province, South Africa—the THUSA BANA (Transition and Health during Urbanisation of South Africans; 
BANA, children) study. Public Health Nutr 2006;9:351-8. 

Kumar A, Meena M, Gyaneshwori Devi S, Gupta RK, Batra S. Calcium in midpregnancy. Arch Gynecol Obstet 2009;279:315-9. 

Kuzawa CW, Adair LS. Lipid profiles in adolescent Filipinos: relation to birth weight and maternal energy status during 
pregnancy. Am J Clin Nutr 2003;77:960-6. 

Kwanbunjan K, Thepouyporn A, Songmuaeng K, Nakosiri W, Cheeramakara C, Chusongsang Y, Laisupasin P, Tunsakul S, 
Chantaranipapong Y, Pooudong S, et al. Food behavior and folate status of hill-tribe schoolchildren and women of 
childbearing age on the northern border of Thailand. Southeast Asian J Trop Med Public Health 2008;39:353-61. 

Lacerda EM, Kac G, Braga da Cunha C, Leal Mdo C. Food intake during pregnancy and postpartum according to skin color in 
Rio de Janeiro, Brazil. Rev Saude Publica 2007;41:985-94. 

Lagiou P, Samoli E, Lipworth L, Lagiou A, Fang F, Rossi M, Xu B, Yu GP, Adami HO, Hsieh CC, et al. Energy intake during 
pregnancy in relation to offspring gender by maternal height. Eur J Epidemiol 2011;26:39-44. 

Laillou A, Wieringa F, Tran TN, Van PT, Le BM, Fortin S, Le TH, Pfanner RM, Berger J. Hypovitaminosis D and mild hypocalcaemia 
are highly prevalent among young Vietnamese children and women and related to low dietary intake. PLoS One 
2013;8:e63979. 

Langford R, Bonell CP, Jones HE, Pouliou T, Murphy SM, Waters E, Komro KA, Gibbs LF, Magnus D, Campbell R. The WHO 
Health Promoting School framework for improving the health and well-being of students and their academic achievement 
(Review).  Cochrane Database Syst Rev 2014 Apr 16;4;CD008958. 

Larsen CS. Animal source foods and human health during evolution. J Nutr 2003;133 Suppl:3893S–7S. 

Launer LJ, Kardjati S, Kusin JA, Reed GF. Patterns of variability in the nutrient intake of nutritionally vulnerable pregnant women. 
Eur J Clin Nutr 1991;45:131-8. 

Lee S, Talegawkar S, Merialdi M, Caulfield LE.  Dietary intakes of women during pregnancy in low- and middle-income 
countries. Public Health Nutr 2013 Aug;16(8):1340-53. 

Lee V, Ahmed F, Wada S, Ahmed T, Ahmed AS, Parvin Banu C, Akhter N. Extent of vitamin A deficiency among rural pregnant 
women in Bangladesh. Public Health Nutr 2008;11:1326-31. 

Lee YA, Hwang JY, Kim H, Ha EH, Park H, Ha M, Kim Y, Hong YC, Chang N. Relationships of maternal zinc intake from animal 
foods with fetal growth. Br J Nutr 2011;106:237-42. 

Lee YA, Hwang JY, Kim H, Kim KN, Ha EH, Park H, Ha M, Kim Y, Hong YC, Chang N. Relationship between maternal sodium 
intake and blood lead concentration during pregnancy. Br J Nutr 2013;109:853-8. 



33 

Li JJ, Huang ZW, Wang RQ, Ma XM, Zhang ZQ, Liu Z, Chen YM, Su YX. Fruit and vegetable intake and bone mass in Chinese 
adolescents, young and postmenopausal women. Public Health Nutr 2013;16:78-86. 

Lin X, Liu X, Long Z, Shen X. Study of vitamin A nutritional status and the correlation of vitamin A and iron in school-age 
children. Wei Sheng Yan Jiu 2003;32:13-5. 

Liu R, Dang S, Yan H, Li Q, Zhao Y, Liu X. Dietary patterns and nutrients intakes in rural residents in Hanzhong of Shaanxi 
Province. Wei Sheng Yan Jiu 2012;41:997-1003. 

Liu R, Dang S, Yan H, Wang D, Zhao Y, Li Q, Liu X. Association between dietary protein intake and the risk of hypertension: a 
cross-sectional study from rural western China. Hypertens Res 2013;36:972-9. 

Liu Z, Qiu L, Chen YM, Su YX. Effect of milk and calcium supplementation on bone density and bone turnover in pregnant 
Chinese women: a randomized controlled trail. Arch Gynecol Obstet 2011;283:205-11. 

Lividini K, Fiedler JL, Bermudez OI. Policy implications of using a household consumption and expenditures survey versus an 
observed-weighed food record survey to design a food fortification program. Food Nutr Bull 2013;34:520-32. 

Lohia N, Udipi S, Ghugre P, Deshpande K. Serum retinol, alpha-tocopherol, and lipid peroxide concentrations in low-income 
indian pregnant mothers. Int J Vitam Nutr Res 2009;79:142-51. 

Lopes TS, Sichieri R, Salles-Costa R, Veiga GV, Pereira RA. Family food insecurity and nutritional risk in adolescents from a low-
income area of Rio de Janeiro, Brazil. J Biosoc Sci 2013;45:661-74. 

Lopez PM, Anzid K, Cherkaoui M, Baali A, Lopez SR. Nutritional status of adolescents in the context of the Moroccan nutritional 
transition: the role of parental education. J Biosoc Sci 2012;44:481-94. 

Loy SL, Marhazlina M, Azwany YN, Hamid Jan JM. Higher intake of fruits and vegetables in pregnancy is associated with birth 
size. Southeast Asian J Trop Med Public Health 2011;42:1214-23. 

Ma A, Chen X, Zheng M, Wang Y, Xu R, Li J. Iron status and dietary intake of Chinese pregnant women with anaemia in the 
third trimester. Asia Pac J Clin Nutr 2002;11:171-5. 

Ma G, Li Y, Jin Y, Du S, Kok FJ, Yang X. Assessment of intake inadequacy and food sources of zinc of people in China. Public 
Health Nutr 2007;10:848-54. 

Magbuhat RM, Borazon EQ, Villarino BJ. Food preferences and dietary intakes of Filipino adolescents in metro Manila, the 
Philippines. Malays J Nutr 2011;17:31-41. 

Mahdavi R, Nikniaz L, Gayemmagami SJ. Association between zinc, copper, and iron concentrations in breast milk and growth 
of healthy infants in Tabriz, Iran. Biol Trace Elem Res 2010;135:174-81. 

Mahmoodi MR, Kimiagar SM. Prevalence of zinc deficiency in junior high school students of Tehran City. Biol Trace Elem Res 
2001;81:93-103. 

Makhoul Z, Taren D, Duncan B, Pandey P, Thomson C, Winzerling J, Muramoto M, Shrestha R. Risk factors associated with 
anemia, iron deficiency and iron deficiency anemia in rural Nepali pregnant women. Southeast Asian J Trop Med Public 
Health 2012;43:735-46. 

Malpeli A, Ferrari MG, Varea A, Falivene M, Etchegoyen G, Vojkovic M, Carmuega E, Disalvo L, Apezteguia M, Pereyras S, et al. 
Short-term evaluation of the impact of a fortified food aid program on the micronutrient nutritional status of Argentinian 
pregnant women. Biol Trace Elem Res 2013;155:176-83. 

Marin GH, Fazio P, Rubbo S, Baistrocchi A, Sager G, Gelemur A. Prevalence of anaemia in pregnancy and analysis of the 
underlying factors. Aten Primaria 2002;29:158-63. 

Martin de Portela ML, Langini SH, Fleischman S, Lopez LB, Garcia M, Ortega Soler CR. Biochemical status and iron intake in a 
population of pregnant women of Buenos Aires, Argentina. Medicina (B Aires) 1998;58:194-6. 



34 

Martinez MF, Philippi ST, Estima C, Leal G. Validity and reproducibility of a food frequency questionnaire to assess food group 
intake in adolescents. Cad Saude Publica 2013;29:1795-804. 

Martini LA, Verly E,Jr, Marchioni DM, Fisberg RM. Prevalence and correlates of calcium and vitamin D status adequacy in 
adolescents, adults, and elderly from the Health Survey-Sao Paulo. Nutrition 2013;29:845-50. 

Martins AP, Benicio MH. Influence of dietary intake during gestation on postpartum weight retention. Rev Saude Publica 
2011;45:870-7. 

Martorell R and Zangone A.  Intergenerational influences on child growth and undernutrition. Pediatr Perinat Epidemiol 2012; 
26 Suppl 1:302-14. 

Martorell R. Physical growth and development of the malnourished child: contributions from 50 years of research at INCAP. 
Food Nutr Bull 2010 Mar;31(1):68-82. 

Mason JB, Shrimpton R, Saldanha LS, Ramakrishnan U, Victora CG, Girard AW, McFarland DA, Martorell R.  The first 500 days of 
life: policies to support maternal nutrition. Glob Health Action 2014 Jun 6;7:23623http://dx.doi.org/10.3402/gha.v7.23623. 

Maternal and Child Nutrition Group. Maternal and child nutrition: building momentum for impact. Lancet 2013 Aug 
3;382(9890):372-5. doi: 10.1016/S0140-6736(13)60988-5.  

McGuire JS, Popkin BM. Helping Women Improve Nutrition in the Developing World: Beating the Zero Sum Game. World Bank 
Technical Paper no. 114. Washington, DC: World Bank; 1990. 

Mejia-Rodriguez F, Orjuela MA, Garcia-Guerra A, Quezada-Sanchez AD, Neufeld LM. Validation of a novel method for 
retrospectively estimating nutrient intake during pregnancy using a semi-quantitative food frequency questionnaire. 
Matern Child Health J 2012;16:1468-83. 

Mejia-Rodriguez F, Sotres-Alvarez D, Neufeld LM, Garcia-Guerra A, Hotz C. Use of nutritional supplements among Mexican 
women and the estimated impact on dietary intakes below the EAR and above the UL. J Am Coll Nutr 2007;26:16-23. 

Mirhosseini NZ, Yusoff NA, Shahar S, Parizadeh SM, Mobarhen MG, Shakery MT. Prevalence of the metabolic syndrome and its 
influencing factors among adolescent girls in Mashhad, Iran. Asia Pac J Clin Nutr 2009;18:131-6. 

Mittal PC, Srivastava S. Diet, nutritional status and food related traditions of Oraon tribes of New Mal (West Bengal), India. 
Rural Remote Health 2006;6:385. 

Mohamadpour M, Sharif ZM, Keysami MA. Food insecurity, health and nutritional status among sample of palm-plantation 
households in Malaysia. J Health Popul Nutr 2012;30:291-302. 

Monge-Rojas R, Campos H, Fernandez Rojas X. Saturated and cis- and trans-unsaturated fatty acids intake in rural and urban 
Costa Rican adolescents. J Am Coll Nutr 2005;24:286-93. 

Monge-Rojas R. Marginal vitamin and mineral intake of Costa Rican adolescents. Arch Med Res 2001;32:70-8. 

Moore JB, Pawloski L, Rodriguez C, Lumbi L, Ailinge R.  The effect of a nutrition education program on the nutritional 
knowledge, hemoglobin levels, and nutritional status of Nicaraguan adolescent girls. Public Health Nurs 2009;26(2):144-52.  

Mostert D, Steyn NP, Temple NJ, Olwagen R. Dietary intake of pregnant women and their infants in a poor black South African 
community. Curationis 2005;28:12-9. 

Murty KV, Reddy KJ. Dietary patterns and selected anthropometric indices in reproductive age women of a slum in urban: 
Kurnool. Indian J Public Health 1994;38:99-102. 

Nagi M, Chawla S, Sharma S. A study on the nutritional status of adolescent girls. Plant Foods Hum Nutr 1995;47:201-9. 

Nakamori M, Ninh NX, Isomura H, Yoshiike N, Hien VT, Nhug BT, Nhien NV, Nakano T, Khan NC, Yamamoto S. Nutritional 
status of lactating mothers and their breast milk concentration of iron, zinc and copper in rural Vietnam. J Nutr Sci 
Vitaminol (Tokyo) 2009;55:338-45. 

http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Martorell%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20461905
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/20461905


35 

Nayar D, Kapil U, Saxena N. Nutrient intake and consumption of supplementary nutrition by pregnant mothers in ICDS and 
non-ICDS areas—a pilot study. Indian Pediatr 1998;35:287-9. 

Neumann CG, Oace SM, Chaparro MP, Herman D, Drorbaugh N, Bwibo NO. Low vitamin B12 intake during pregnancy and 
lactation and low breastmilk vitamin 12 content in rural Kenyan women consuming predominantly maize diets. Food Nutr 
Bull 2013;34:151-9. 

Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margonon C, Mullany EC, et al.  Global, regional, and national prevalence 
of overweight and obesity in children and adults during 1980-2013: a systematic analysis for the Global Burden of Disease 
Study 2013. Lancet 2014 Aug 30;384(9945):766-81.   

Nguyen PH, Strizich G, Lowe A, Nguyen H, Pham H, Truong TV, Nguyen S, Martorell R, Ramakrishnan U. Food consumption 
patterns and associated factors among Vietnamese women of reproductive age. Nutr J 2013;12:126. 

Nikniaz L, Mahdavi R, Ostadrahimi A, Hejazi MA, Vatankhah AM. Effects of synbiotic supplementation on total antioxidant 
capacity of human breastmilk. Breastfeed Med 2013;8:217-22. 

Nti CA, Larweh PM, Gyemfua-Yeboah Y. Food consumption patterns, dietary quality and health status of expectant mothers: 
case studies in suburban and rural communities in Ghana. Int J Consum Stud 2002;26:7-14. 

Nti CA. Household dietary practices and family nutritional status in rural Ghana. Nutr Res Pract 2008;2:35-40. 

Nurul-Fadhilah A, Teo PS, Huybrechts I, Foo LH. Infrequent breakfast consumption is associated with higher body adiposity and 
abdominal obesity in Malaysian school-aged adolescents. PLoS One 2013;8:e59297. 

Nyambose J, Koski KG, Tucker KL. High intra/interindividual variance ratios for energy and nutrient intakes of pregnant women 
in rural Malawi show that many days are required to estimate usual intake. J Nutr 2002;132:1313-8. 

Nyuar KB, Min Y, Ghebremeskel K, Khalil AK, Elbashir MI, Cawford MA. Milk of northern Sudanese mothers whose traditional 
diet is high in carbohydrate contains low docosahexaenoic acid. Acta Paediatr 2010;99:1824-7. 

Oguntona CR, Akinyele IO. Food and nutrient intakes by pregnant Nigerian adolescents during the third trimester. Nutrition 
2002;18:673-9. 

Oguntona CR, Razaq MA, Akintola TT. Pattern of dietary intake and consumption of street foods among Nigerian students. 
Nutr Health 1998;12:247-56. 

Ohno Y, Hirai K, Sowa S, Oka S, Murai Y. Food and nutrient intakes among nomads living in three different areas of Inner 
Mongolia, China. Asia Pac J Clin Nutr 2005;14:7-18. 

Omori K, Greksa LP. Seasonal variation in the dietary adequacy of highland Pwo and Sgaw Karen (Thailand). Am J Hum Biol 
2002;14:519-31. 

Oteng-Ntim E, Varma R, Croke H, Poston L, Doyle P. Lifestyle interventions for overweight and obese pregnant women to 
improve pregnancy outcome: systematic review and meta-analysis.  BMC Medicine 2012;10:47. 

Palacios C, Benedetti P, Fonseca S. Impact of calcium intake on body mass index in Venezuelan adolescents. P R Health Sci J 
2007;26:199-204. 

Panwar B, Punia D. Nutrient intake of rural pregnant women of Haryana state, northern India: relationship between income and 
education. Int J Food Sci Nutr 1998;49:391-5. 

Papathakis PC, Pearson KE. Food fortification improves the intake of all fortified nutrients, but fails to meet the estimated 
dietary requirements for vitamins A and B6, riboflavin and zinc, in lactating South African women. Public Health Nutr 
2012;15:1810-7. 

Park SY, Paik HY, Skinner JD, Spindler AA, Park HR. Nutrient intake of Korean-American, Korean, and American adolescents. J 
Am Diet Assoc 2004;104:242-5. 



36 

Parra MS, Schnaas L, Meydani M, Perroni E, Martinez S, Romieu I. Erythrocyte cell membrane phospholipid levels compared 
against reported dietary intakes of polyunsaturated fatty acids in pregnant Mexican women. Public Health Nutr 
2002;5:931-7. 

Parra-Cabrera S, Stein AD, Wang M, Martorell R, Rivera J, Ramakrishnan U. Dietary intakes of polyunsaturated fatty acids 
among pregnant Mexican women. Matern Child Nutr 2011;7:140-7. 

Pathak P, Kapil U, Kapoor SK, Dwivedi SN, Singh R. Magnitude of zinc deficiency among nulliparous nonpregnant women in a 
rural community of Haryana State, India. Food Nutr Bull 2003;24:368-71. 

Pathak P, Kapil U, Kapoor SK, Saxena R, Kumar A, Gupta N, Dwivedi SN, Singh R, Singh P. Prevalence of multiple micronutrient 
deficiencies amongst pregnant women in a rural area of Haryana. Indian J Pediatr 2004;71:1007-14. 

Pathak P, Saxena R, Kapoor SK, Dwivedi SN, Singh R, Kapil U. Status of serum ferritin and folate levels amongst young women 
in a rural community of Haryana, India. Nepal Med Coll J 2004;6:13-6. 

Pathak P, Singh P, Kapil U, Raghuvanshi RS. Prevalence of iron, vitamin A, and iodine deficiencies amongst adolescent pregnant 
mothers. Indian J Pediatr 2003;70:299-301. 

Pena E, Sanchez A, Portillo Z, Solano L. Dietary evaluation of pregnant adolescents during first, second and third trimester. Arch 
Latinoam Nutr 2003;53:133-40. 

Peng Y, Zhou T, Wang Q, Liu P, Zhang T, Zetterstrom R, Strandvik B. Fatty acid composition of diet, cord blood and breast milk 
in Chinese mothers with different dietary habits. Prostaglandins Leukot Essent Fatty Acids 2009;81:325-30. 

Pereira RA, Araujo MC, Lopes Tde S, Yokoo EM. How many 24-hour recalls or food records are required to estimate usual 
energy and nutrient intake? Cad Saude Publica 2010;26:2101-11. 

Persson V, Winkvist A, Ninuk T, Hartini S, Greiner T, Hakimi M, Stenlund H. Variability in nutrient intakes among pregnant 
women in Indonesia: implications for the design of epidemiological studies using the 24-h recall method. J Nutr 
2001;131:325-30. 

Peters BS, dos Santos LC, Fisberg M, Wood RJ, Martini LA. Prevalence of vitamin D insufficiency in Brazilian adolescents. Ann 
Nutr Metab 2009;54:15-21. 

Petraro P, Duggan C, Urassa W, Msamanga G, Makubi A, Spiegelman D, Fawzi WW. Determinants of anemia in postpartum 
HIV-negative women in Dar es Salaam, Tanzania. Eur J Clin Nutr 2013;67:708-17. 

Phelan S, Jankovitz K, Hagobian T, Abrams B.  Reducing excessive gestational weight gain: lessons from the weight control 
literature and avenues for future research.  Womens Health (Lond Engl) 2011 Nov;7(6):641-61. 

Piammongkol S, Marks GC, Williams G, Chongsuvivatwong V. Food and nutrient consumption patterns in third trimester Thai-
Muslim pregnant women in rural southern Thailand. Asia Pac J Clin Nutr 2004;13:236-41. 

Piperata BA, Dufour DL. Diet, energy expenditure, and body composition of lactating Ribeirinha women in the Brazilian 
Amazon. Am J Hum Biol 2007;19:722-34. 

Pobocik RS, Heathcote GM, Spiers JB, Otto CT. Nutritional and anthropometric assessment of a sample of pregnant women 
and young children in Palau. Asia Pac J Clin Nutr 2000;9:102-14. 

Ponka R, Fokou E. Dietary intake, zincemia and cupremia of Cameroonian schoolchildren of Ngali II. Int J Food Sci Nutr 
2011;62:377-84. 

Prentice A, Laskey MA, Shaw J, Hudson GJ, Day KC, Jarjou LM, Dibba B, Paul AA. The calcium and phosphorus intakes of rural 
Gambian women during pregnancy and lactation. Br J Nutr 1993;69:885-96. 

Proctor SB, Campbell CG.  Position of the Academy of Nutrition and Dietetics: nutrition and lifestyle for a healthy pregnancy 
outcome.  J Acad Nutr Diet 2014 Jul;114(7):1099-1103. 



37 

Qian J, Chen T, Lu W, Wu S, Zhu J. Breast milk macro- and micronutrient composition in lactating mothers from suburban and 
urban Shanghai. J Paediatr Child Health 2010;46:115-20. 

Qin Y, Melse-Boonstra A, Shi Z, Pan X, Yuan B, Dai Y, Zhao J, Zimmermann MB, Kok FJ, Zhou M. Dietary intake of zinc in the 
population of Jiangsu Province, China. Asia Pac J Clin Nutr 2009;18:193-9. 

Quinn EA, Kuzawa CW. A dose-response relationship between fish consumption and human milk DHA content among Filipino 
women in Cebu City, Philippines. Acta Paediatr 2012;101:e439-45. 

Rah JH, Christian P, Shamim AA, Arju UT, Labrique AB, Rashid M. Pregnancy and lactation hinder growth and nutritional status 
of adolescent girls in rural Bangladesh. J Nutr 2008;138:1505–11. 

Rahmanifar A, Kirksey A, Wachs TD, McCabe GP, Bishry Z, Galal OM, Harrison GG, Jerome NW. Diet during lactation associated 
with infant behavior and caregiver-infant interaction in a semirural Egyptian village. J Nutr 1993;123:164-75. 

Ramakrishnan U, Grant F, Goldenberg T, Zongrone A, Martorell R.  Effect of women's nutrition before and during early 
pregnancy on maternal and infant outcomes: a systematic review. Paediatr Perinat Epidemiol 2012 Jul;26 Suppl 1:285-301.  

Ramakrishnan U, Grant FK, Goldenberg T, Bui V, Imdad A, Bhutta ZA.  Effect of multiple micronutrient supplementation on 
pregnancy and infant outcomes: a systematic review. Paediatr Perinat Epidemiol 2012 Jul;26 Suppl 1:153-67.  

Ramakrishnan U, Martorell R, Schroeder DG, Flores R.  Role of intergenerational effects on linear growth. J Nutr 1999;129:544S–
549S. 

Ramos Hernandez RI, Romero Quechol G, Reyes Morales H, Perez Cuevas R. Dietary intake and nutritional status of pregnant 
women enrolled in the Mexican Institute of Social Security, living in a peri-urban area of Mexico City. Ginecol Obstet Mex 
2005;73:3-10. 

Rankin D, Ellis SM, Macintyre UE, Hanekom SM, Wright HH. Dietary intakes assessed by 24-h recalls in peri-urban African 
adolescents: validity of energy intake compared with estimated energy expenditure. Eur J Clin Nutr 2011;65:910-9. 

Rao S, Yajnik CS, Kanade A, Fall CH, Margetts BM, Jackson AA, Shier R, Joshi S, Rege S, Lubree H, et al. Intake of micronutrient-
rich foods in rural Indian mothers is associated with the size of their babies at birth: Pune Maternal Nutrition Study. J Nutr 
2001;131:1217-24. 

Rees K, Dyakova M, Wilson N, Ward K, Thorogood M, Brunner E. Dietary advice for reducing cardiovascular risk. Cochrane 
Database Syst Rev 2013 Dec 6;12:CD002128.  

Reyes L, Garcia R, Ruiz S, Dehghan M, Lopez-Jaramillo P. Nutritional status among women with pre-eclampsia and healthy 
pregnant and non-pregnant women in a Latin American country. J Obstet Gynaecol Res 2012;38:498-504. 

Rguibi M, Belahsen R. Prevalence and associated risk factors of undiagnosed diabetes among adult Moroccan Sahraoui 
women. Public Health Nutr 2006;9:722-7. 

Rocha VS, Lavanda I, Nakano EY, Ruano R, Zugaib M, Colli C. Calcium and magnesium status is not impaired in pregnant 
women. Nutr Res 2012;32:542-6. 

Rodrigues PL, Lacerda EM, Schlussel MM, Spyrides MH, Kac G. Determinants of weight gain in pregnant women attending a 
public prenatal care facility in Rio de Janeiro, Brazil: a prospective study 2005-2007. Cad Saude Publica 2008;24 Suppl 
2:S272-84. 

Rodriguez-Ramirez S, Mundo-Rosas V, Shamah-Levy T, Ponce-Martinez X, Jimenez-Aguilar A, Gonzalez-de Cossio T. Energy 
and nutrient intake in Mexican adolescents: analysis of the Mexican National Health and Nutrition Survey 2006. Salud 
Publica Mex 2009;51 Suppl 4:S551-61. 

Romieu I, Hernandez-Avila M, Rivera JA, Ruel MT, Parra S. Dietary studies in countries experiencing a health transition: Mexico 
and Central America. Am J Clin Nutr 1997;65:1159S-65S. 

http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed?term=Dyakova%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24318424
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed?term=Thorogood%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24318424


38 

Ruan C, Liu X, Man H, Ma X, Lu G, Duan G, DeFrancesco CA, Connor WE. Milk composition in women from five different regions 
of China: the great diversity of milk fatty acids. J Nutr 1995;125:2993-8. 

Rush E, Hedges R, Alsbersberg B, Qionibaravi D, Laulu M. Staple food intake in a rural village in Verata, Fiji. Pac Health Dialog 
2001;8:44-6. 

Sabour H, Hossein-Nezhad A, Maghbooli Z, Madani F, Mir E, Larijani B. Relationship between pregnancy outcomes and 
maternal vitamin D and calcium intake: A cross-sectional study. Gynecol Endocrinol 2006;22:585-9. 

Sacco LM, Caulfield LE, Zavaleta N, Retamozo L. Dietary pattern and usual nutrient intakes of Peruvian women during 
pregnancy. Eur J Clin Nutr 2003;57:1492-7. 

Sachan A, Gupta R, Das V, Agarwal A, Awasthi PK, Bhatia V. High prevalence of vitamin D deficiency among pregnant women 
and their newborns in northern India. Am J Clin Nutr 2005;81:1060-4. 

Sachdeva R, Mann SK. Impact of nutrition counselling and supplements on the mineral nutriture of rural pregnant women and 
their neonates. Indian Pediatr 1994;31:643-9. 

Sahu M, Bhatia V, Aggarwal A, Rawat V, Saxena P, Pandey A, Das V. Vitamin D deficiency in rural girls and pregnant women 
despite abundant sunshine in northern India. Clin Endocrinol (Oxf) 2009;70:680-4. 

Salamoun MM, Kizirian AS, Tannous RI, Nabulsi MM, Choucair MK, Deeb ME, El-Hajj Fuleihan GA. Low calcium and vitamin D 
intake in healthy children and adolescents and their correlates. Eur J Clin Nutr 2005;59:177-84. 

Salehpour A, Shidfar F, Hosseinpanah F, Vafa M, Razaghi M, Hoshiarrad A, Gohari M. Vitamin D3 and the risk of CVD in 
overweight and obese women: a randomised controlled trial. Br J Nutr 2012;108:1866-73. 

Samano R, Rodriguez Ventura AL, Godinez Martinez EY, Rivera B, Medina Flores M, Sanchez B, Martinez Rojano H, Ramirez C. 
Association of consumption of carbonated beverages and decalcification in woman on reproductive and non-reproductive 
age of Mexico City. Nutr Hosp 2013;28:1750-6. 

Sanwalka NJ, Khadilkar AV, Mughal MZ, Sayyad MG, Khadilkar VV, Shirole SC, Divate UP, Bhandari DR. A study of calcium intake 
and sources of calcium in adolescent boys and girls from two socioeconomic strata, in Pune, India. Asia Pac J Clin Nutr 
2010;19:324-9. 

Sato AP, Fujimori E, Szarfarc SC, Borges AL, Tsunechiro MA. Food consumption and iron intake of pregnant and reproductive 
aged women. Rev Lat Am Enfermagem 2010;18:247-54. 

Sawo Y, Jarjou LM, Goldberg GR, Laskey MA, Prentice A. Bone mineral changes after lactation in Gambian women accustomed 
to a low calcium intake. Eur J Clin Nutr 2013;67:1142-6. 

Schmid MA, Egeland GM, Salomeyesudas B, Satheesh PV, Kuhnlein HV. Traditional food consumption and nutritional status of 
Dalit mothers in rural Andhra Pradesh, South India. Eur J Clin Nutr 2006;60:1277-83. 

Schutte AE, van Rooyen JM, Huisman HW, Kruger HS, Malan NT, De Ridder JH, Transition and Health During Urbanisation in 
South Africa in Children, Bana: Children. Dietary risk markers that contribute to the aetiology of hypertension in black 
South African children: the THUSA BANA study. J Hum Hypertens 2003;17:29-35. 

Scott C, et al, No global consensus: a cross-sectional survey of maternal weight policies.  BMC Pregnancy Childbirth 2014 May 
15;14:167. 

Shack KW, Grivetti LE, Dewey KG. Cash cropping, subsistence agriculture, and nutritional status among mothers and children in 
lowland Papua New Guinea. Soc Sci Med 1990;31:61-8. 

Shaneshin M, Rashidkhani B, Rabiei S. Accuracy of energy intake reporting: comparison of energy intake and resting metabolic 
rate and their relation to anthropometric and sociodemographic factors among Iranian women. Arch Iran Med 
2012;15:681-7. 



39 

Shariff ZM, Khor GL. Obesity and household food insecurity: evidence from a sample of rural households in Malaysia. Eur J Clin 
Nutr 2005;59:1049-58. 

Shimbo S, Moon CS, Zhang ZW, Watanabe T, Ismail NH, Ali RM, Noor I, Nakatsuka H, Ikeda M. Nutritional evaluation of 
working Malay women in Kuala Lumpur as studied by total food duplicate method. Tohoku J Exp Med 1996;180:99-114. 

Shin S, Hong K, Kang SW, Joung H. A milk and cereal dietary pattern is associated with a reduced likelihood of having a low 
bone mineral density of the lumbar spine in Korean adolescents. Nutr Res 2013;33:59-66. 

Showell NN, Fawole O, Segal J, Wilson RF, Cheskin L, Bleich SN, Wu Y, Lau B, Wang Y. A systematic review of home-based 
childhood obesity prevention studies.  Pediatrics 2013;132(1);e193-200. 

Singh MB, Fotedar R, Lakshminarayana J. Micronutrient deficiency status among women of desert areas of western Rajasthan, 
India. Public Health Nutr 2009;12:624-9. 

Sirikulchayanonta C, Madjupa K, Chongsuwat R, Pandii W. Do Thai women of child bearing age need pre-conceptional 
supplementation of dietary folate? Asia Pac J Clin Nutr 2004;13:69-73. 

Skerrett P, Willett WC. Essentials of healthy eating: a guide.  J Midwifery Womens Health 2010 Nov-Dec;55(6):492-501. 

Slater B, Philippi ST, Fisberg RM, Latorre MR. Validation of a semi-quantitative adolescent food frequency questionnaire 
applied at a public school in Sao Paulo, Brazil. Eur J Clin Nutr 2003;57:629-35. 

Stein AD, Wang M, Digirolamo A, Hoddinott J, Martorell R, Ramirez-Zea M, Yount K. Height for age increased while body mass 
index for age remained stable between 1968 and 2007 among Guatemalan children.  J Nutr 2009 Feb;139(2):365-9. 

Steluti J, Martini LA, Peters BS, Marchioni DM. Folate, vitamin B6 and vitamin B12 in adolescence: serum concentrations, 
prevalence of inadequate intakes and sources in food. J Pediatr (Rio J) 2011;87:43-9. 

Stevens GA, Finucane MM, De-Regil LM, Paciorek CJ, Flaxman SR, Branca F, Peña-Rosas JP, Bhutta ZA, Ezzati M; Nutrition 
Impact Model Study Group (Anaemia). Global, regional, and national trends in haemoglobin concentration and prevalence 
of total and severe anaemia in children and pregnant and non-pregnant women for 1995-2011: a systematic analysis of 
population-representative data. Lancet Glob Health 2013 Jul;1(1):e16-25. 

Stevens GA, Singh GM, Lu Y, Danaei G, Lin JK, Finucane MM, Bahalim AN, and the Global Burden of Metabolic Risk Factors of 
Chronic Diseases Collaborating Group (Body Mass Index). National, regional, and global trends in adult overweight and 
obesity prevalences. Popul Health Metr 2012;10:22.. 

Sukchan P, Liabsuetrakul T, Chongsuvivatwong V, Songwathana P, Sornsrivichai V, Kuning M. Inadequacy of nutrients intake 
among pregnant women in the deep south of Thailand. BMC Public Health 2010;10:572,2458-10-572. 

Sun JD, Shao YF, Zhang PL, Li DZ, Gu LY, Guo QN. Evaluation of prenatal nutrition counseling: maternal nutrition status and 
infant birthweight. Biomed Environ Sci 1990;3:458-65. 

Tanentsapf I, Berit L Heitmann BL, Adegboye ARA. Systematic review of clinical trials on dietary interventions to prevent 
excessive weight gain during pregnancy among normal weight, overweight and obese women.  BMC Public Health 2011; 
11:81. 

Tawfeek HI, Muhyaddin OM, al-Sanwi HI, al-Baety N. Effect of maternal dietary vitamin C intake on the level of vitamin C in 
breastmilk among nursing mothers in Baghdad, Iraq. Food Nutr Bull 2002;23:244-7. 

Tetens I, Hels O, Khan NI, Thilsted SH, Hassan N. Rice-based diets in rural Bangladesh: how do different age and sex groups 
adapt to seasonal changes in energy intake? Am J Clin Nutr 2003;78:406-13. 

Thangaratinam S, Rogozińska E, Jolly K, Glinkowski S, Duda W, Borowiack E, Roseboom T, Tomlinson J, Walczak J, Kunz R, Mol 
BW, Coomarasamy A, Khan KS. Interventions to reduce or prevent obesity in pregnant women: a systematic review. Health 
Tech Assess 2012;16(31):iii-iv. 

http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Digirolamo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19091797
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Hoddinott%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19091797
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Martorell%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19091797
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Ramirez-Zea%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19091797
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/?term=Yount%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19091797


40 

Thankachan P, Muthayya S, Walczyk T, Kurpad AV, Hurrell RF. An analysis of the etiology of anemia and iron deficiency in 
young women of low socioeconomic status in Bangalore, India. Food Nutr Bull 2007;28:328-36. 

Tieu J, Crowther CA, Middleton P. Dietary advice in pregnancy for preventing gestational diabetes mellitus. Cochrane Database 
Syst Rev 2008;2:CD006674. 

Torres-Sanchez L, Chen J, Diaz-Sanchez Y, Palomeque C, Bottiglieri T, Lopez-Cervantes M, Lopez-Carrillo L. Dietary and genetic 
determinants of homocysteine levels among Mexican women of reproductive age. Eur J Clin Nutr 2006;60:691-7. 

Tovar AR, Torres N, Halhali A, Bourges H. Riboflavin and pyridoxine status in a group of pregnant Mexican women. Arch Med 
Res 1996;27:195-200. 

Tupe R, Chiplonkar SA, Kapadia-Kundu N. Influence of dietary and socio-demographic factors on the iron status of married 
adolescent girls from Indian urban slums. Int J Food Sci Nutr 2009;60:51-9. 

US Department of Health and Human Services and US Department of Agriculture. Dietary Guidelines for Americans January 
2005. Washington, DC: US Government Printing Office; January 2005.  

Valdez Lopez RM, Fausto Guerra J, Valadez FI, Ramos Ramos A, Loreto Garibay O, Villasenor Farias M. Nutritional state and 
shortcoming of micronutrients on schooled youth's diet on the metropolitan zone of Guadalajara Jalisco. Arch Latinoam 
Nutr 2012;62:161-6. 

van't Riet H, den Hartog AP, van Staveren WA. Non-home prepared foods: contribution to energy and nutrient intake of 
consumers living in two low-income areas in Nairobi. Public Health Nutr 2002;5:515-22. 

Veiga GV, Costa RS, Araujo MC, Souza Ade M, Bezerra IN, Barbosa Fdos S, Sichieri R, Pereira RA. Inadequate nutrient intake in 
Brazilian adolescents. Rev Saude Publica 2013;47 Suppl 1:212S-21S. 

Venkaiah K, Damayanti K, Nayak MU, Vijayaraghavan K. Diet and nutritional status of rural adolescents in India. Eur J Clin Nutr 
2002;56:1119-25. 

Verly Junior E, Fisberg RM, Cesar CL, Marchioni DM. Sources of variation of energy and nutrient intake among adolescents in 
São Paulo, Brazil. Cad Saude Publica 2010;26:2129-37. 

Villar BS, Roncada MJ. Determination vitamin A source foods by pregnant women, using a simplified dietary assessment (SDA). 
Arch Latinoam Nutr 2002;52:48-54. 

Vitolo MR, Campagnolo PD, Gama CM. Factors associated with risk of low dietary fiber intake in adolescents. J Pediatr (Rio J) 
2007;83:47-52. 

Wan ZX, Wang XL, Xu L, Geng Q, Zhang Y. Lipid content and fatty acids composition of mature human milk in rural North 
China. Br J Nutr 2010;103:913-6. 

Wang J, Yang F, Mao M, Liu DH, Yang HM, Yang SF. High prevalence of vitamin D and calcium deficiency among pregnant 
women and their newborns in Chengdu, China. World J Pediatr 2010;6:265-7. 

Wang Y, Storlien LH, Jenkins AB, Tapsell LC, Jin Y, Pan JF, Shao YF, Calvert GD, Moses RG, Shi HL, et al. Dietary variables and 
glucose tolerance in pregnancy. Diabetes Care 2000;23:460-4. 

Weigel MM, Narvaez WM, Lopez A, Felix C, Lopez P. Prenatal diet, nutrient intake and pregnancy outcome in urban Ecuadorian 
primiparas. Arch Latinoam Nutr 1991;41:21-37. 

Wessells KR, Brown KH. Estimating the global prevalence of zinc deficiency: results based on zinc availability in national food 
supplies and the prevalence of stunting. PLoS One 2012;7(11):e50568. 

Wessells KR, Singh GM, Brown KH. Estimating the global prevalence of inadequate zinc intake from national food balance 
sheets: effects of methodological assumptions. PLoS One 2012;7(11):e50565.  

http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/23209782
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/23209782
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/23209781
http://www-ncbi-nlm-nih-gov.ezproxy.welch.jhmi.edu/pubmed/23209781


41 

Widen E, Siega-Riz AM.  Prenatal nutrition: a practical guide for assessment and counseling. J Midwifery Womens Health 
2010;55:540-9. 

Wijaya-Erhardt M, Muslimatun S, Erhardt JG. Fermented soyabean and vitamin C-rich fruit: a possibility to circumvent the 
further decrease of iron status among iron-deficient pregnant women in Indonesia. Public Health Nutr 2011;14:2185-96. 

Wolmarans P, Seedat YK, Mayet FG, Joubert G, Wentzel E. Dietary intake of Indians living in the metropolitan area of Durban. 
Public Health Nutr 1999;2:55-60. 

Woo J, Lam CW, Leung J, Lau WY, Lau E, Ling X, Xing X, Zhao XH, Skeaff CM, Bacon CJ, et al. Very high rates of vitamin D 
insufficiency in women of child-bearing age living in Beijing and Hong Kong. Br J Nutr 2008;99:1330-4. 

World Health Organization, Food and Agriculture Organization of the United Nations. Diet, Nutrition and the Prevention of 
Chronic Diseases. Report of a Joint WHO/FAO Expert Consultation, Geneva 28 January–1 February 2002. Geneva: WHO; 
2003. 

World Health Organization, Food and Agriculture Organization of the United Nations. Vitamin and Mineral Requirements In 
Human Nutrition. Joint FAO/WHO Expert Consultation on Human Vitamin and Mineral Requirements, Bangkok, Thailand 
21–30 September 1998. 2nd ed. Geneva, WHO; 2004. 

World Health Organization, Food and Agriculture Organization of the United Nations, United Nations University. Nutrition: 
Human Energy Requirements. Report of a Joint FAO/WHO/UNU Expert Consultation, Rome, Italy, 17-24 October 2001.  
Rome: FAO; 2004. 

World Health Organization.  Global Prevalence of Vitamin A Deficiency in Populations at Risk 1995–2005: WHO Global Database 
on Vitamin A Deficiency. Geneva: WHO; 2009. 

World Health Organization.  Global Strategy on Diet, Physical Activity and Health. Geneva: WHO; 2004. 

World Health Organization.  Preparation and Use of Food-based Dietary Guidelines. Geneva: WHO; 1998. 

Xia W, Sun C, Zhang L, Zhang X, Wang J, Wang H, Wu L. Reproducibility and relative validity of a food frequency questionnaire 
developed for female adolescents in Suihua, North China. PLoS One 2011;6:e19656. 

Xiang M, Harbige LS, Zetterstrom R. Long-chain polyunsaturated fatty acids in Chinese and Swedish mothers: diet, breast milk 
and infant growth. Acta Paediatr 2005;94:1543-9. 

Yakes EA, Arsenault JE, Munirul Islam M, Hossain MB, Ahmed T, Bruce German J, Gillies LA, Shafiqur Rahman A, Drake C, Jamil 
KM, et al. Intakes and breast-milk concentrations of essential fatty acids are low among Bangladeshi women with 24-48-
month-old children. Br J Nutr 2011;105:1660-70. 

Yang F, Ma AG, Zhang XZ, Jiang DC. Status of vitamin A, vitamin B2, iron and an-oxidantive activity in anemic pregnant women 
in China. Wei Sheng Yan Jiu 2006;35:320-2. 

Yang YX, Chen XC, Liu JY, Pan LM, Yan HC, Xu QM. Effect of zinc intake on fetal and infant growth among Chinese pregnant 
and lactating women. Biomed Environ Sci 2000;13:280-6. 

Yoon YS, Oh SW. Sodium density and obesity; the Korea National Health and Nutrition Examination Survey 2007-2010. Eur J 
Clin Nutr 2013;67:141-6. 

Youngblood ME, Williamson R, Bell KN, Johnson Q, Kancherla V, Oakley G.  2012 update on folic acid-preventable spina bifida 
and anencephaly. Birth Defects Res A Clin Mol Teratol 2013;97:658-63. 

Zalilah MS, Khor GL, Mirnalini K, Norimah AK, Ang M. Dietary intake, physical activity and energy expenditure of Malaysian 
adolescents. Singapore Med J 2006;47:491-8. 

Zargar AH, Ahmad S, Masoodi SR, Wani AI, Bashir MI, Laway BA, Shah ZA. Vitamin D status in apparently healthy adults in 
Kashmir Valley of Indian subcontinent. Postgrad Med J 2007;83:713-6. 



42 

Zeitlin MF, Megawangi R, Kramer EM, Armstrong HC. Mothers' and children's intakes of vitamin A in rural Bangladesh. Am J 
Clin Nutr 1992;56:136-47. 

Zeni SN, Ortela Soler CR, Lazzari A, Lopez L, Suarez M, Di Gregorio S, Somoza JI, de Portela ML. Interrelationship between bone 
turnover markers and dietary calcium intake in pregnant women: a longitudinal study. Bone 2003;33:606-13. 

Zentner LE, Rondo PH, Duran MC, Oliveira JM. Relationships of blood lead to calcium, iron, and vitamin C intakes in Brazilian 
pregnant women. Clin Nutr 2008;27:100-4. 

Zhang BY, Zhang T, Lin LM, Wang F, Xin RL, Gu X, He YN, Yu DM, Li PZ, Zhang QS, et al. Correlation between birth defects and 
dietary nutrition status in a high incidence area of China. Biomed Environ Sci 2008;21:37-44. 

Zhang CX, Chen YM, Chen WQ, Su YX, Wang CL, Wu JN. Food group intake among adolescents in Guangzhou city compared 
with the Chinese dietary guidelines. Asia Pac J Clin Nutr 2012;21:450-6. 

Zhang J, Wang C, Gao Y, Li L, Man Q, Song P, Meng L, Du ZY, Miles EA, Lie O, et al. Different intakes of n-3 fatty acids among 
pregnant women in 3 regions of China with contrasting dietary patterns are reflected in maternal but not in umbilical 
erythrocyte phosphatidylcholine fatty acid composition. Nutr Res 2013;33:613-21. 

Zhang Y, Li Y, Cao C, Cao J, Chen W, Zhang Y, Wang C, Wang J, Zhang X, Zhao X. Dietary flavonol and flavone intakes and their 
major food sources in Chinese adults. Nutr Cancer 2010;62:1120-7. 

Zhao Y, Hao L, Zhang L, Tian Y, Cao Y, Xia H, Deng Y, Wang T, Yu M, Li Z. Plasma folate status and dietary folate intake among 
Chinese women of childbearing age. Matern Child Nutr 2009;5:104-16. 

Zhou H, He Y, Ohtsuka R. Sex differences in the malnourished status of Chinese children due to schistosomiasis infections and 
inadequate dietary intake. Environ Sci 2005;12:145-53. 

Zingoni C, Norris SA, Griffiths PL, Cameron N. Studying a population undergoing nutrition transition: a practical case study of 
dietary assessment in urban South African adolescents. Ecol Food Nutr 2009;48:178-98. 

Zive MM, Rhee KE. Call to action: continuum of care for females of reproductive age to prevent obesity and ensure better 
health outcomes of offspring through nutrition. Clin Obstet Gynecol 2014;57(3):446-55. 

Zobairi SE, Freitas ML, Wasti SA. Diet and nutrition: a knowledge, attitude and practice study of pregnant women in Karachi. 
Aust N Z J Obstet Gynaecol 1998;38:188-93. 

 



43 

TABLES AND FIGURES 
Table 1. Prevalence of Short Maternal Stature by UN MDG Region and Among Adult Women in the United States 
(Counterfactual). Source: Kozuki et al. (2015) 

UN MDG region < 145 cm 145 < 150 cm 150 < 155 cm >  155 cm 

Oceania 2.3 8.5 16.8 72.4 

Eastern Asia 2.0 7.8 22.6 67.7 

Western Asia 1.3 7.2 22.3 69.1 

SE Asia 8.9 23.6 35.8 31.6 

South Asia 10.7 24.6 33.2 31.5 

Caucasus & Central Asia 0.7 3.7 15.3 80.2 

Northern Africa 1.5 5.4 17.7 75.5 

Sub-Saharan Africa 2.6 7.0 18.8 71.6 

Latin America & Caribbean 4.8 13.0 24.1 58.1 

US (NHANES) 0.6 3.0 9.7 86.7 
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Table 2: Distribution of BMI Status of Girls and Women in 2013, by MDG Region (Ng et al. 2014) 

Region 
Girls 5 to 20 y Women 20+ years 

BMI < 25 
kg/m2 

BMI 25-30 
kg/m2 

BMI 30+ 
kg/m2 

BMI < 18.5 
kg/m2 

BMI < 25 
kg/m2 

BMI 25-30 
kg/m2 

BMI 30+ 
kg/m2 

Asia 
    Central  
    East  
    South 
    Southeast 

79.4 
84.3 
93.8 
86.3 

14.7 
10.9 
3.6 
4.7 

5.9 
2.8 
2.6 
9.0 

5.1 
12.7 
23.7 
14.4 

39.7 
60.2 
53.8 
57.3 

33.2 
22.2 
17.3 
20.7 

22.0 
4.9 
5.2 
7.6 

SS Africa 
    Central 
    Eastern 
    Southern 
    Western 

85.4 
88.0 
76.9 
87.7 

9.9 
9.1 

15.7 
9.1 

4.7 
2.9 
7.4 
3.2 

18.1 
17.7 
2.4 
10.3 

56.2 
55.2 
33.9 
55.2 

17.2 
18.3 
26.7 
22.6 

8.5 
8.8 

37.0 
11.9 

LA & Carib. 
     Andean 
     Tropical 
     Southern            
     Central  
    Caribbean    

72.8 
75.7 
73.6 
74.5 
80.1 

22.8 
16.8 
17.6 
18.0 
13.3 

4.4 
7.5 
8.8 
7.5 
6.6 

3.3 
3.9 
2.6 
2.4 
5.1 

30.0 
37.3 
44.4 
44.4 
44.5 

43.3 
37.9 
29.4 
31.2 
25.9 

23.4 
20.9 
23.6 
22.0 
24.5 

N Africa & 
ME 

72.1 17.7 10.2 3.3 31.2 31.6 33.9 

Oceania 77.1 16.5 6.4 3.9 44.6 31.5 20.0 
High Y 
    Asia Pacific 
    N America 
    Austral-Asia 

87.4 
70.9 
76.0 

9.9 
16.1 
16.4 

2.7 
13.0 
7.6 

12.0 
1.2 
1.8 

67.0 
38.3 
41.5 

16.4 
28.0 
26.9 

4.2 
32.5 
29.8 

Europe 
    Western 
    Eastern 
   Central 

78.0 
81.2 
79.7 

15.6 
12.4 
14.0 

6.4 
6.4 
6.3 

3.5 
3.6 
5.9 

48.9 
38.6 
43.7 

26.6 
30.8 
29.7 

21.0 
27.0 
20.7 

See Finucane et al. 2011 and Stevens et al. 2012 for methodology; country level estimates of overweight and obesity and time trends from 
1980 to 2008 are reported in Stevens et al. 2012. Estimates for underweight were provided by WHO (G.Stevens 2014), and estimates for normal 
are calculated by difference. 
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Table 3: Prevalence of Micronutrient Deficiencies among Adult Women and During Pregnancy 

Region 

Vitamin A deficiency among pregnant 
women1 

Insufficient iodine intake in 
general population22 

Inadequate zinc intake in 
general population33 

Night blindness 
(%) 

Serum retinol < 
0.70 umol/L (%) 

Urinary iodine concentration < 
100 ug/L (%) 

Zinc available < EAR (%) 

Globe 7.8 15.3 28.5 17.3 
Africa 9.4 14.3 40.0 17.1-25.6 
Americas & 
Caribbean 

4.4 2.0 13.7 6.4-17.0 

Asia 7.8 18.4 31.6 7.8-29.6 
Europe 2.9 2.2 44.2 9.6 

 

Table 4. Prevalence of Anemia in Women of Reproductive Age and During Pregnancy, by Region (Source: Stevens 
et al. 2013) 

Region 
Nonpregnant women 15-49 y Pregnant women 15-49 y 

Anemia (%) Severe Anemia (%) Anemia (%) Severe Anemia (%) 
High-income countries 16 0.5 22 0.2 
Central/Eastern Europe 22 0.5 24 0.3 
North Africa/Middle East 33 1.0 31 0.4 
Africa 
  Central/East 
   Southern 
   Eastern 

 
48 
28 
28 

 
2.2 
1.2 
1.4 

 
56 
31 
36 

 
1.8 
0.4 
1.2 

Asia 
    Southeast 
    South 

 
21 
47 

 
0.5 
2.4 

 
25 
52 

 
0.4 
1.3 

LA & Caribbean 
    Southern/Tropical 
    Andean/CA/Caribbean 

 
18 
19 

 
0.7 
0.7 

 
31 
27 

 
0.5 
0.3 

Globe 29.0 1.1 38 0.9 
  

                                                      
1 Reported in WHO (2009) and in Black et al. (2013). 
2 Reported in Andersson et al. (2012) and in Black et al. (2013). 
3 Reported in Wessells and Brown (2012);  see also Wessells et al. (2012). 
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Table 5. Mean/Median Intakes of Energy and Macronutrients, and Percentage of Daily Energy Intake from 
Macronutrients in Nonpregnant Adolescents, by Region 

Regio
n 

Country Author, Year 
Sample 

Size 
Energy 
(MJ) 

Daily Intake in Grams (g) % Daily Energy Intake 

PRO FAT CHO PRO FAT CHO 

A
fr

ic
a 

Cameroon Dapi 2011 119 9.62*1 57±191 76±241 
317± 
1041 

10±21 31±81 59±81 

Cameroon 
A 

Ponka 2011 98 4.63*1 27.801   10.06*1   

Senegal 
Benefice 

2001 
40 11.22*1 85±211 61±241 

448± 
1561 

131 201 671 

South 
Africa 

Bourne 1993 61 6.38*1 49±361 51±391 219±911 
13.1± 
5.01 

28.3± 
10.01 

63.7± 
12.31 

South 
Africa 

Kruger 2006 642 7.40*1  
52.7± 
31.71 

  27.11  

South 
Africa 

Rankin 2011 55 9.22*1       

South 
Africa 

Zingoni 2009 42 11.21*1       

A
m

er
ic

as
 

Brazil A 
Andrade 

2003 
173 12.18* 6  88.7 6   27.44*6  

Brazil Castro 2009 386 8.52*4  
79.7± 
2.74 

  
34.4± 
0.54 

 

Brazil Colucci 2012 383 9.18*6       

Brazil A Dunker 2005 279 7.18*1 66.48*1 70.22*1 203.99*1 15.51*1 36.87*1 47.61*1 

Brazil Fonseca 1998 208 10.23*1  961 3011  35.37*1 49.28*1 

Brazil Lopes 2013 259 12.38*6 
99 (93, 
106) 6 

128 
(123, 
133) 6 

373 
(361, 
384) 6 

13.39*6 38.95*6 50.44*6 

Brazil 
Martinez 

2013 
49 9.21*1       

Brazil Pereira 2010 100 8.29*1 74±231 64±281 278±981 14.95*1 29.09*1 56.16*1 

Brazil Peters 2009 71 8.84*4 
76.8±2.8

4 
  14.54*4   

Brazil Slater 2003 40 7.25*1 
66.12± 
28.101 

67.87± 
30.601 

210.89± 
78.221 

15.27*1 35.27*1 48.71*1 

Brazil A Veiga 2013 3377 7.92*6 726 596 2686 15.22*6 28.07*6 56.66*6 

Brazil 
Verly Junior 

2010 
133 7.93*1 

67.4± 
38.41 

69.8± 
37.01 

245.7± 
119.21 

14.24*1 33.19*1 51.92*1 

Costa Rica Irwig 2002 78 
11.4± 
3.21 

83.7*1 94.7*1 383.9*1 
12.3± 
1.91 

31.3± 
5.61 

56.4± 
6.21 

Costa Rica 
A 

Monge-Rojas 
2005 

131 8.12*1 57.2*1 70.0*1 308.2*1 11.80*1 32.49*1 63.58*1 

Ecuador A 
Castro 

Burbano 
2003 

302 7.27*1 66.9*1 51.4*1 251.4*1 15.41*1 26.6*1 57.89*1 

Mexico B 
Rodriquez-

Ramirez 2009 
4312 6.58*2 

45.6 

(28.9) 2 
48.3 

(35.7) 2 
239.0 

(139.0) 2 
11.61*2 27.67*2 60.85*2 
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Regio
n 

Country Author, Year 
Sample 

Size 
Energy 
(MJ) 

Daily Intake in Grams (g) % Daily Energy Intake 

PRO FAT CHO PRO FAT CHO 

Ea
st

er
n 

M
ed

it
er

ra
ne

an
 

IranA Azizi 2001 244 9.04*1 641 771 3131 11.86*1 32.10*1 57.99*1 

IranA 
Kelishadi 

2004 
1000 7.33*1 56.7*1 41.1*1 288.4*1 12.96*1 21.14*1 65.92*1 

Iran 
Mahmoodi 

2001 
410 7.57*1 

53.2± 
23.0 

  11.76*   

IranA 
Mirhosseini 

2009 
301 7.93*1 701 681 2541 14.78*1 32.31*1 53.64*1 

Morocco Lopez 2012 192 8.03*1 56±141 65±221 261±661 
11.6± 
1.21 

30.0± 
5.91 

58.4± 
5.71 

Tunisia 
Aounallah-
Skhiri 2011 

587 13.56*4 101.38**4 131.50**4 423.34**4 12.52*4 36.54*4 52.28*4 

So
ut

h 
Ea

st
 A

si
a 

Bangladesh Ahmed 1998 384 6.13*1 48±181 39±171 231±751 13±2.81 24±7.31 63±8.71 

Bangladesh Kabir 2010 65 6.26*1 
68.0± 
26.01 

25.0± 
7.01 

250.0± 
65.01 

18.19*1 15.05*1 66.89*1 

Bangladesh Khan 2005 509 
5.48± 
1.461 

31.7± 
10.61 

23.2± 
5.61 

244± 
77.41 

9.69*1 15.95*1 74.56*1 

BangladeshA Tetens 2003 100 7.44       

IndiaA 
Banerjee 

2011 
33 5.336       

IndiaA 
Chaturvedi 

1996 
941 5.56*1 42.61   12.83*1   

India 
Choudhary 

2003 
270 6.74*1       

IndiaA 
Chiplonkar 

2012 
172 5.65*4 29.24 43.94  8.66*4 29.29*4  

IndiaA,C Chugh 2001 130 5.36*1 41.31 41.31 178.51 12.90*1 29.02*1 55.74*1 

IndiaA 
Dholpuria 

2007 
55 5.68*1 39.71 58.51 102.51 11.70*1 38.80*1 30.21*1 

India Gupta 1998 148 5.75*1 40.8*1 59.6*1 159.6*1 11.9±21 39.1±71 
46.5± 
131 

India Gupta 2010 453 7.78*1 51.01 73.01 243.01 11.01 35.31 52.51 

India Kadam 2011 80 5.88*1 27.7±8.31 
43.2± 
12.11 

 7.89*1 27.67*1  

India A,C Kapil 1993 66 6.25*1 481 611 1881 12.87*1 36.80*1 50.40*1 

India Kawade 2012 630 5.75*1 30.4±9.61   8.86*1   

India Nagi 1995 120 5.30*4 
39.7± 
0.904 

  12.54*4   

India A 
Sanwalka 

2010 
200 5.53*2 44.02   13.32*2   

India Tupe 2009 173 6.79*1 
36.4± 
11.81 

46.1± 
15.51 

 8.98*1 25.60*1  

India 
Venkaiah 

2002 
1290 7.76 1 47.611 24.771  10.28*1 12.03*1  

Nepal Chandyo 86 7.09*6 46 (42, 49)6 13 (12, 15)6  10.86*6 6.91*6  
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Regio
n 

Country Author, Year 
Sample 

Size 
Energy 
(MJ) 

Daily Intake in Grams (g) % Daily Energy Intake 

PRO FAT CHO PRO FAT CHO 
2007 

Sri Lanka A 
Hettiarachchi 

2006 
497 4.931 29.01 4.41  9.45*1 3.36*1  

Thailand D 
Kwanbunjan 

2008 
57 7.13*1 46.8*1 30.1*1 310.7*1 

11.0± 
1.41 

15.9± 
6.01 

73.0± 
6.51 

W
es

te
rn

 P
ac

if
ic

 

China Cai 1990 271 8.57*1 60.5±41 73±61 282±121 11.97*1 32.49*1 55.79*1 

China Du 2001 1248  501      

China Li 2013 112 8.27*1       

ChinaA Lin 2003 289 7.271 60.141   13.86*1   

ChinaA,E Ma 2007 4692 7.86*1       

China Xia 2011 168 7.99*1 
71.54± 
25.211 

45.91± 
23.111 

302.34± 
110.231 

14.99*1 21.65*1 63.36*1 

China Zhang 2012 1186 7.42*1       

China Zhou 2005 186 7.34***1 49.9*1 20.4*1  
11.4± 
2.31 

10.5± 
3.61 

 

KoreaA Cho 2010 620 8.14*1 69.951 52.961  14.39*1 24.51*1  

Korea Park 2004 245 8.37*1 
75.6± 
49.51 

57.8± 
29.71 

297± 
1031 

14.8± 
5.61 

25.2± 
7.11 

60.1± 
8.21 

Malaysia Cynthia 2013 219 6.97*1 
69.62± 
30.611 

58.37±2
9.581 

214.24± 
83.231 

16.80± 
4.351 

30.88± 
8.031 

52.16± 
9.441 

Malaysia Foo 2004 91 6.17*1 
53.9± 
11.31 

34.1± 
8.71 

259.1± 
17.21 

14.7± 
1.81 

20.6± 
3.51 

64.8± 
4.31 

Malaysia 
Nurul-

Fadhilah 
2013 

132 9.01*1       

MalaysiaA Zalilah 2006 317 8.36*4 744 744 2594 14.83*4 33.37*4 51.90*4 

Philippines Cheong 1991 20 7.15*1 
61.0± 
11.91 

  14.29*1   

Philippines Kuzawa 2003 307 5.62*4  
37.6± 
2.04 

  
22.5± 
0.04 

 

Philippines 
Magbuhat 

2011 
60 7.05*1 

57.2± 
31.71 

55.5± 
30.31 

265.4± 
102.91 

13.59*1 29.66*1 63.04*1 

1 Mean±SD, 2 Median (IQR), 3 Mean (Range), 4 Mean±SE, 5 Median (P5, P95), 6 Mean (95%CI),  7 Median (Range), 8 Mean (P5, P95), 9 Mean (P10, 
P90), 10 Geometric Mean (95%CI), 11 Range, * Unit conversions or % energy calculations were made. ** Nutrient values given were adjusted for 
energy intake, so calculations were made to give absolute values for nutrients. *** Energy intake was given adjusted by body weight, so 
calculations were made to obtain absolute energy intake using mean weight, given in the paper.  A Weighted means were taken. B Of the 4312 
girls in this study, 1.4% are pregnant and 0.2% are pregnant and breastfeeding. C Data is of affluent girls. D Data is for girls 9–16 years of age. E 

Data is of girls 9–18 years of age. 
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Table 6. Mean/Median Intakes of Vitamins in Nonpregnant Adolescents, by Region 

Regio
n 

Country Author, Year 
Sample 

Size 
Vitamin A 
(ug RAE) 

Folate 
(ug DFE) 

Vitamin D 
(ug) 

Thiamin 
(mg) 

Vitamin 
B12 (ug) 

A
fr

ic
a 

Cameroon Dapi 2011 119 956±5541 117±921  0.6±0.21 1.3±1.11 

Cameroon A Ponka 2011 98 348.091     

South Africa Bourne 1993 61 452±9481 150±1061,B  
0.83±0.53

1 
3.2±9.51 

South Africa A Schutte 2003 373 404.261 155.961,B    

A
m

er
ic

as
 

Brazil 
Almeida 

Dantas 2010 
25  

692.1 (575.3, 
832.6) 10 

   

Brazil A Andrade 2003 173 3406*6     

Brazil Bigio 2013 90  
403.5 (374.7, 

432.3) 6 
   

Brazil Lopes 2013 259 
691 (642, 

741) 6 
    

Brazil Martini 2013 265   2.81±1.271   

Brazil Pereira 2010 100 604±5771     

Brazil Peters 2009 71   3.0 (2.6, 3.3) 6   

Brazil Slater 2003 40 
608.28± 
830.231 

    

Brazil Steluti 2011 58  
415 (394, 

437)10 
  

4.31 (4.10, 
4.53) 10 

Brazil A Veiga 2013 3377 3322    3.82 

Brazil 
Verly Junior 

2010 
133 500±19741 450±2271 3.7±9.31 1.3±0.71 4.7±15.21 

Brazil Vitolo 2007 429  133±100 1,B    

Costa Rica 
Monge-Rojas 

2001 
156 544 (626) 2 237 (150) 2 7 (8) 2 1.4 (0.7) 2 2.1 (1.7) 2 

Mexico C 
Rodriquez-

Ramirez 2009 
4312 

410.3 (429) 

2 
190.6 

(127.5) 2 
   

Mexico 
Valdez Lopez 

2012 
130 

934±14221

1 
246±34811,B   4.33±4.921 

Ea
st

er
n 

M
ed

it
er

ra
ne

an
 

Egypt Amr 2012 75   12.5±5.41   

Iran Dahifar 2006 414   2.98*1   

Iran 
Mahmoodi 

2001 
410  146.7± 94.11    

Lebanon A 
Salamoun 

2005 
207   3.13*1   

Tunisia 
Aounallah-
Skhiri 2011 

587  579.78** 4   7.77** 4 
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Regio
n 

Country Author, Year 
Sample 

Size 
Vitamin A 
(ug RAE) 

Folate 
(ug DFE) 

Vitamin D 
(ug) 

Thiamin 
(mg) 

Vitamin 
B12 (ug) 

So
ut

h 
Ea

st
 A

si
a 

Bangladesh Ahmed 1998 384 960±14921   0.8±0.31  

Bangladesh Kabir 2010 65 
1530.0± 
420.01 

    

Bangladesh Khan 2005 509 
308.9±432.

91 
  0.8±0.21  

India A 
Chaturvedi 

1994 
93 509.811     

India A 
Chiplonkar 

2012 
172 ------ D 56.54,B  0.394  

India A,E Chugh 2001 130 424.61   0.961  

India 
Khadilkar 

2007 
50   0.1 (0.1, 0.8) 7   

India Nagi 1995 120 
369.1±11.5

1 4 
    

India Tupe 2009 173 ------ D 79±30 1,B  0.571*1  

India Venkaiah 2002 1290 255.621   1.071  

Thailand F 
Kwanbunjan 

2008 
57  75.5±27.01    

W
es

te
rn

 P
ac

if
ic

 

China Cai 1990 271 469±5.81   1.1±0.021  

China Du 2001 1248   1.051   

China A Lin 2003 289 407.61     

China Xia 2011 168 ----- G   
0.86±0.30

1 
 

China Zhang 2012 1186 685±5341     

Korea A Cho 2010 620 647.121   1.271  

Korea Park 2004 245 615±4411 203±1031    

Malaysia Cynthia 2013 219 
516.59± 
334.511 

    

Malaysia Foo 2004 91 
519.9±176.

91 
  0.6±0.21  

Philippines 
Magbuhat 

2011 
60 393±4871   

1.93±6.60
1 

 

1 Mean±SD, 2 Median (IQR), 3 Mean (Range), 4 Mean±SE, 5 Median (P5, P95), 6 Mean (95%CI),  7 Median (Range), 8 Mean (P5, P95), 9 Mean (P10, 
P90), 10 Geometric Mean (95%CI), 11 Range, * Unit conversions or % energy calculations were made. ** Nutrient values given were adjusted for 
energy intake, so calculations were made to give absolute values for nutrients. *** Energy intake was given adjusted by body weight, so 
calculations were made to obtain absolute energy intake using mean weight, given in the paper.  A Weighted means were taken. B Of the 4312 
girls in this study, 1.4% are pregnant and 0.2% are pregnant and breastfeeding. C Data is of affluent girls. D Data is for girls 9-16 years of age. E 

Data is of girls 9-18 years of age. 
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Table 6, continued 

Regio
n 

Country 
Author, 

Year 
Sample 

Size 
Vitamin 
B6 (mg) 

Riboflavin 
(mg) 

Niacin 
(mg NE) 

Vitamin 
B5 (ug) 

Vitamin 
B7 (ug) 

Vitamin 
C (mg) 

A
fr

ic
a 

Benin 
Alaofe 
2007 

50      
56.0±54.1

1 

Cameroon Dapi 2011 119 0.5±0.61 0.5±0.31 8.7±4.61   70±821 

South Africa 
Bourne 
1993 

61 
0.92± 
0.701 

0.86±0.681 9.4±5.61   53±1061 

South Africa 

A 
Schutte 

2003 
373    3.431 16.611  

A
m

er
ic

as
 

Brazil A 
Andrade 

2003 
173      418.76 

Brazil 
Azevedo 

2010 
30      77.62 

Brazil Slater 2003 40      
64.28± 
81.431 

Brazil 
Steluti 
2011 

58 
1.43 
(1.37, 

1.50) 10 
     

Brazil A Veiga 2013 3377      72.82 

Brazil 
Verly 
Junior 
2010 

133 1.3±0.81 1.5±1.11 
30.7± 
17.31 

3.5±2.61  120±5431 

Costa Rica 
Monge-

Rojas 2001 
156 

1.2 (0.7) 
2 

1.3 (0.9) 2 
14.9 (8.3) 

2 
  83 (75) 2 

Mexico C 
Rodriquez-

Ramirez 
2009 

4312      
68.7 

(86.1) 2 

Mexico 
Valdez 

Lopez 2012 
130 

2.44±8.3
21 

2.15±1.531    
65.5±82.0

1 

Ea
st

er
n 

M
ed

it
er

ra
ne

an
 

Tunisia 
Aounallah-
Skhiri 2011 

587      157.09** 4 

So
ut

h 
Ea

st
 A

si
a Bangladesh 

Ahmed 
1998 

384  0.5±0.31 14±5.31   43±551 

Bangladesh Kabir 2010 65      
75.6±32.7

1 

Bangladesh Khan 2005 509  0.4±0.31 
12.7±4.1

1 
  

32.9±46.9
1 
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Regio
n 

Country 
Author, 

Year 
Sample 

Size 
Vitamin 
B6 (mg) 

Riboflavin 
(mg) 

Niacin 
(mg NE) 

Vitamin 
B5 (ug) 

Vitamin 
B7 (ug) 

Vitamin 
C (mg) 

India A 
Chiplonkar 

2012 
172  0.214 8.64   27.14 

India A,E 
Chugh 
2001 

130  1.291 8.161   59.21 

India 
Kawade 

2012 
630      

25.6±14.5
1 

India Nagi 1995 120      
31.8±1.40

4 

India Tupe 2009 173  0.275*1    25±141 

India 
Venkaiah 

2002 
1290  0.8181 11.461   37.581 

Nepal 
Chandyo 

2007 
86      

42 (42, 
56) 6 

W
es

te
rn

 P
ac

if
ic

 

China Cai 1990 271  0.83±0.071    65.5±71 

China Xia 2011 168  0.83±0.211 
14.12± 
6.181 

  
73.21± 
36.331 

China 
Zhang 
2012 

1186      104±63.61 

Korea A Cho 2010 620  1.161 14.701   87.471 

Korea Park 2004 245 
2.00± 
0.921 

    
77.6± 
70.11 

Malaysia 
Cynthia 

2013 
219      

74.97± 
70.591 

Malaysia Foo 2004 91  1.0±0.31 
17.4±3.8

1 
  

71.8± 
30.81 

Philippines 
Cheong 

1991 
20      29.6±151 

Philippines 
Magbuhat 

2011 
60  2.43±4.021 

15.3±8.2
1 

  49±871 

1 Mean±SD, 2 Median (IQR), 3 Mean (Range), 4 Mean±SE, 5 Median (P5, P95), 6 Mean (95%CI), 7 Median (Range), 8 Mean (P5, P95),  
9 Mean (P10, P90), 10 Geometric Mean (95%CI), 11 Range, * Unit conversions were made. ** Nutrient values given were adjusted for energy 
intake, so calculations were made to give absolute values for nutrients. A Weighted means were taken. B Folate was given as folic acid, but was 
obtained from dietary data. C Of the 4312 girls in this study, 1.4% are pregnant and 0.2% are pregnant and breastfeeding. D Data is available for 
B-carotene. E Data is of affluent girls. F Data is for girls 9-16 years of age. G Data is available for retinol. 
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Table 7. Mean/Median Intakes of Minerals in Nonpregnant Adolescent Girls, by Region 

Region Country Author, Year Sample Size Iron (mg) Zinc (mg) Calcium (mg) 
A

fr
ic

a 

Benin Alaofe 2007 50 16.4±7.41   

Cameroon Dapi 2011 119 16±91 4.9±2.21 463±3531 

Cameroon A Ponka 2011 98 12.101 7.531  

Senegal Benefice 2001 40 36±141  54±371 

South Africa Bourne 1993 61 7±41 6.8±5.11 335±2231 

South Africa A Schutte 2003 373 8.061 7.551  

A
m

er
ic

as
 

Brazil A Andrade 2003 173 19.376  11676 

Brazil Azevedo 2010 30 10.62   

Brazil A Dunker 2005 279 9.21  573.41 

Brazil A Goldberg 2009 69   480.22 

Brazil Lopes 2013 259 10.7 (10.2, 11.2) 6  531 (503, 559) 6 

Brazil Martini 2013 265   596.7±242.11 

Brazil Pereira 2010 100 10±41  567±3251 

Brazil Peters 2009 71   659.0 (596.0, 721.9) 6 

Brazil Slater 2003 40 9.09±4.181  481.30±301.131 

Brazil A Veiga 2013 3377 10.42 9.62 4682 

Brazil Verly Junior 2010 133 12.0±6.71 10.0±5.91 548±4561 

Colombia Agudelo 2003 236 5.4±2.21   

Costa Rica Monge-Rojas 2001 156 9.8 (5.6) 2 7.0 (3.9) 2 472 (328) 2 

Mexico B Rodriquez-Ramirez 2009 4312 9.9 (6.6) 2 6.4 (3.9) 2 739.6 (556) 2 

Mexico Valdez Lopez 2012 130 17.3±10.51 6.3±4.91 910±5091 

Panama Fernandez-Ortega 2008 180   314±2251 

Venezuela Palacios 2007 50   1110.5±567.31 

Ea
st

er
n 

M
ed

it
er

ra
ne

an
 

Egypt Amr 2012 75   647.9±167.71 

Iran Dahifar 2006 414   360±3501 

Iran Mahmoodi 2001 410 17.6±8.61 6.5±2.71 570.1±331.41 

Lebanon Dib 2005 124   516±2291 

Lebanon El Hage 2009 200   839.3±303.41 

Lebanon A Salamoun 2005 207   7431 

Tunisia Aounallah-Skhiri 2011 587 21.7** 4 9.7** 4 843.8** 4 

h E a
  

Bangladesh Ahmed 1998 384 10±7.01  399±2941 
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Region Country Author, Year Sample Size Iron (mg) Zinc (mg) Calcium (mg) 

Bangladesh Kabir 2010 65 28.8±12.21   

Bangladesh Khan 2005 509 7.9±7.11  212.0±205.61 

India A Chaturvedi 1994 93 13.291   

India A Chiplonkar 2012 172 7.24 3.64 2384 

India A,C Chugh 2001 130 10.061  595.11 

India Gupta 2010 453 13.51 6.41 859.01 

India A Harinarayan 2008 79   2964 

India Kadam 2011 80 5.6±2.61 2.8±1.31 200±661 

India Kawade 2012 630 6.9±2.31 3.6±1.21 289±1461 

India Khadilkar 2007 50   449 (356, 538) 7 

India Nagi 1995 120 12.6±0.334  557.0±19.084 

India Sahu 2009 121   211±1581 

India A Sanwalka 2010 200   6352 

India Tupe 2009 173 9.1±3.31 4.8±1.81 283 (165) 2 

India Venkaiah 2002 1290 22.131  455.261 

Nepal Chandyo 2007 86 7.6 (6.9, 8.3) 6   

Sri Lanka A Hettiarachchi 2006 497 11.51 0.511  

W
es

te
rn

 P
ac

if
ic

 

China Cai 1990 271 22.2±1.21  584±631 

China Du 2001 1248   3601 

China Li 2013 112   701±2341 

China A Lin 2003 289 14.91   

China A,D Ma 2007 4692  8.6 2  

China Qin 2009 191 20.6±7.41   

China Xia 2011 168 24.88±4.901 11.22±4.971 483.64±231.451 

China Zhang 2012 1186 19.1±7.11 13.2±5.41 781±3031 

Korea A Cho 2010 620 11.401  506.641 

Korea Park 2004 245 10.2±4.61 8.32±4.321 555±2751 

Korea Shin 2013 101   355.3 1 

Malaysia Cynthia 2013 219 18.03±11.341  429.88±205.021 

Malaysia Foo 2004 91 10.0±2.91  320.0±124.61 

Philippines Cheong 1991 20 11.6±2.41   

Philippines Magbuhat 2011 60 14.0±10.81  473±3091 
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1 Mean±SD, 2 Median (IQR), 3 Mean (Range), 4 Mean±SE, 5 Median (P5, P95), 6 Mean (95%CI), 7 Median (Range), 8 Mean (P5, P95), 9 Mean (P10, 
P90),  
10 Geometric Mean (95%CI), 11 Range, * Unit conversions were made. ** Nutrient values given were adjusted for energy intake, so calculations 
were made to give absolute values for nutrients. A Weighted means were taken. B Of the 4312 girls in this study, 1.4% are pregnant and 0.2% 
are pregnant and breastfeeding. C Data is of affluent girls. D Data is of girls 9-18 years of age. 

Table 8. Mean/Median Intakes of Energy, and Macronutrients and Percentage of Daily Energy Intake from 
Macronutrients in Nonpregnant Women of Reproductive Age, by Region 

Region Country Author, Year 
Sample 

Size 
Energy 
(MJ) 

Daily Intake in Grams (g) % Daily Energy Intake 

PRO FAT CHO PRO FAT CHO 

A
fr

ic
a 

Burkina Faso 
Huybregts 

2009 
176 8.35*2 58.9 (33.5) 2 30.3 (25.7) 2  11.7 (3.2)2 12.7 (8.8)2  

Ethiopia 
Alemayehu 

2011 
58 3.88*2 19.9 (7.9) 2 9.4 (5.3) 2 

211.9 
(60.8)2 

8.60*2 9.12*2 91.53*2 

Ethiopia 
Ferro-Luzzi 

1990 
22 8.47*1       

Gambia 
Dominguez-
Salas 2013 

30 7.66*10 53.5*10 41.5*10 310.6*10 11.710 20.410 67.910 

Ghana Nti 2008 400 8.23*1 43.9±17.31   8.9*1   

Kenya Gewa 2009 42 4.61*1 31±181 17±121 217± 1101 11.26*1 13.90*1 78.84*1 

Kenya 
Neumann 

2013 
225 7.38*1       

Kenya A 
van’t Riet 

2002 
254 5.861 34.2*1 33.0*1  9.77*1 21.21*1  

Malawi Hallund 2008 24 7.5 (5.4) 2 35 (24) 2 17 (23) 2  7.82*2 11 (7) 2  

Mali Kennedy 2010 102 8.60*1 58±261 73±351 310± 1121 11.29*1 31.97*1 60.34*1 

Nigeria 
Adams-

Campbell 
1993 

77 10.63*1 75.6*1 104.4*1 323.9*1 121 371 511 

Nigeria 
Adelekan 

1997 
108 7.16*1 42.26± 9.481 43.04± 12.051  9.9*1 22.64*1  

Nigeria A 
Ene-Obong 

2001 
30 5.71 45.81   13.46*1   

Nigeria 
Oguntona 

1998 
35 7.551 56.251 85.901 290.751 12.48*1 42.88*1 64.50*1 

South Africa Bourne 1993 364 6.42*1 56±331 49±331 214± 951 
14.5± 
4.81 

27.0± 
11.21 

62.0± 
15.31 

South Africa A Joffe 2012 263 10.74*2 85.9*2 93.1*2 336.0*2 13.39*2 32.65*2 52.38*2 

South Africa A 
Wolmarans 

1999 
251 5.682 45.8*2 54.2*2 165.9*2 13.50*2 34.75*2 48.90*2 

Uganda A Jariseta 2012 957 8.52*1 51.92**2 34.23**2  10.21*2 15.14*2  

m
er

ic
as

 Brazil A Anselmo 1992 56 7.79*1 75*1   16.13*1   

Brazil Bion 2008 68 7.98*1 77.5±20.41 63.3±19.21 
258.5± 
74.21 

16.31 30.11 54.31 

Brazil A Bonomo 2003 161 12.51*1 110.0*1 93.6*1 433.1*1 14.73*1 28.19*1 57.98*1 
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Region Country Author, Year 
Sample 

Size 
Energy 
(MJ) 

Daily Intake in Grams (g) % Daily Energy Intake 

PRO FAT CHO PRO FAT CHO 

Colombia Dufour 2002 48 
8.85± 
2.81 

61.0± 21.21 46.7± 22.91 
374.5± 
114.51 

11.6± 
1.81 

19.2± 
4.81 

71.5± 5.31 

Colombia Reyes 2012 201 9.26*1 
84.48± 
34.261 

64.15± 29.451 
339.91± 
123.941 

15.27*1 26.09*1 61.44*1 

Honduras Holden 2002 231 5.91*1 59.2± 22.31 48.4± 22.81 
176.3± 
66.31 

16.78*1 30.87*1 49.98*1 

Mexico Black 1994 71 
9.94± 
2.321 

69±161   11.63*1   

Mexico A 
Cepeda-Lopez 

2011 
621 6.26*1       

Mexico Flores 1998 ~7809 7.14*1 63.1±34.11 45.6±25.41 252±1361 15.21 25.71 59.31 

Mexico Romieu 1997 159 7.80*1 64±161 61±181 268± 651 13.74*1 29.47*1 57.54*1 

Mexico Samano 2013 126 9.32*1 71±251 91±361 292±1181 12.76*1 36.82*1 52.49*1 

Ea
st

er
n 

M
ed

it
er

ra
ne

an
 

Iran A 
Azadbakht 

2013 
411 9.63*1 921 741 3121 16.01*1 28.97*1 54.28*1 

Iran A Azizi 2005 340 8.66*1       

Iran A 
Bakhtiyari 

2013 
966 9.35*1 94.911 77.261  17.00*1 31.14*1  

Iran A 
Haghighatdoo

st 2012 
410 9.57* 1 91.3*1 74.1*1 317.0*1 15.98*1 29.17*1 55.47*1 

Iran A Mirmiran 2006 381  591 731 3051    

Iran A 
Salehpour 

2012 
85 8.22*1 701 521 3051 14.26*1 23.83*1 62.12*1 

Iran A 
Shaneshin 

2012 
187 9.55*1       

Jordan 
Al-Hourani 

2007 
57 5.24*1 39.3±40.81 45.7±13.91 

174.2± 
40.81 

12.2±2.21 32.8±6.71 55.8±6.41 

Lebanon Al Khatib 2006 470 7.23*1       

Morocco Rguibi 2006 249 7.61*1   
267.1± 
72.01 

  58.8± 7.71 

So
ut

h 
Ea

st
 A

si
a 

Bangladesh Hels 2003 182 9.5±0.24       

Bangladesh A Islam 2003 66 6.62*1       

Bangladesh A Lividini 2013 478 7.86*1       

Bangladesh A Tetens 2003 74 8.04       

Bangladesh Yakes 2011 196 7.78*8 47.4*8 16.9*8 379.2*8 
10.2 (9.3, 

11.1) 8 
8.2 (4.9, 
12.8) 8 

81.6 (76.7, 
86.3) 8 

Bangladesh Zeitlin 1992 322 5.43*1 32.41   10.00*1   

India A Agrahar- 362 8.75*4 56.824 14.124  10.87*4 6.08*4  
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Region Country Author, Year 
Sample 

Size 
Energy 
(MJ) 

Daily Intake in Grams (g) % Daily Energy Intake 

PRO FAT CHO PRO FAT CHO 
Murugkar 

2004 

India Arya 2006 47 7.05*1 48.2± 12.31 54.2± 25.31 
244.6± 
72.91 

11.7± 
1.81 

28.2± 
9.81 

58.7± 9.51 

India A Ghosh 2003 255 9.79*1 58.841   10.06*1   

India 
Ghosh-Jerath 

2013 
209 6.19*1 51.71 12.91  13.99*1 7.86*1  

India A 
Gopaldas 

2002 
180 10.76* 1 69.251   10.78*1   

India Gupta 2010 176 7.25*1 45.01 71.11 225.01 10.3*1 36.9*1 52.0*1 

India A 
Kabeerdoss20

12 
56 5.64*2 312 21.12  9.21*2 14.10*2  

India Mittal 2006 150 4.41*1       

India Murty 1994 200 6.41*1 431   11.23*1   

India Pathak 2003 288 6.55*1 48.6±27.51   12.42*1   

India Schmid 2006 220 11.16*1 66.6*1 29.6*1 526.3*1 10± 0.011 10± 0.031 79± 0.031 

India Singh 2009 409 6.86*1 54.91 31.81  13.41*1 17.47*1  

India 
Thankachan 

2007 
100 5.83*1 40.661 30.441 238.681 11.68*1 19.67*1 68.54*1 

Nepal Chandyo 2007 293 8.31*6 54 (52, 56) 6 17 (15, 19) 6  10.89*6 7.71*6  

Thailand A 
Kwanbunjan 

2008 
126 7.86*1 50.0*1 25.2*1 362.6*1 10.65*1 12.08*1 77.26*1 

Thailand A Omori 2002 89 9.701 42.71   7.37*1   

W
es

te
rn

 P
ac

if
ic

 

China Chen 2012 58 5.99*4 80.1±3.54 64.3± 2.54 
136.8± 

6.84 
22.39*4 40.44*4 38.24*4 

China Li 2013 371 9.27*1       

China Liu 2012 928 7.23*2 42.22 822 1942 9.78*2 42.77*2 44.97*2 

China Liu 2013 1267  41.041      

China Qin 2009 1033 8.79*1       

China Yang 2000 318 7.98*1 52.5±1.81   11.02*1   

China Zhang 2008 186 7.71*1 54.31 33.41 331.41 11.79*1 16.31*1 71.94*1 

China A Zhang 2010 1888 7.86*1       

Fiji Rush 2001 20 8.71*1 67.6*1 48.6*1 343.4*1 131 211 661 

Korea Yoon 2013 12341 6.83*4       

Malaysia Gan 2011 343 6.80*1 60.7± 23.41 59.2± 21.21 
214.0± 
72.71 

14.9± 
3.31 

32.8± 
5.71 

52.8± 6.61 
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Region Country Author, Year 
Sample 

Size 
Energy 
(MJ) 

Daily Intake in Grams (g) % Daily Energy Intake 

PRO FAT CHO PRO FAT CHO 

Malaysia A Ismail 2012 58 7.12*1 63.6*1 61.7*1 230.3*1 14.96*1 32.65*1 54.16*1 

Malaysia Khor 2006 383 5.87*1 54.8± 24.51 45.0± 28.01  15.63*1 28.89*1  

Malaysia 
Mohamad-
pour 2012 

169 4.99*1       

Malaysia A Shariff 2005 200 6.23*1 47.81 44.81 221.01 12.84*1 27.08*1 59.37*1 

Malaysia Shimbo 1996 49 8.03*1 62.2± 26.91 59.2± 18.51 
284.0± 
76.51 

12.98*1 27.79*1 59.25*1 

Mongolia A Ohno 2005 106 7.71*1 56.21 49.61 286.71 12.20*1 24.23*1 62.26*1 

Papua New 
Guinea A 

Shack 1990 56 10.65*1 591   9.28*1   

Philippines A 
Angeles-
Agdeppa 

2003 
61 7.43*1 61.71 361 2951 13.90*1 18.25*1 66.48*1 

Philippines A Cheong 1991 60 6.77*1 66.41   16.44*1   

Vietnam Nguyen 2013 4983 9.19*1 82.0± 29.01 48.7± 22.91 
356.1± 
98.31 

14.94*1 19.96*1 64.86*1 

1 Mean±SD, 2 Median (IQR), 3 Mean (Range), 4 Mean±SE, 5 Median (P5, P95), 6 Mean (95%CI), 7 Median (Range), 8 Mean (P5, P95), 9 Mean (P10, 
P90),  
10 Geometric Mean (95%CI), 11 Range, * Unit conversions or % energy calculations were made. ** Nutrient values given were adjusted for energy 
intake, so calculations were made to give absolute values for nutrients. A Weighted means were taken.  

 

Table 9. Mean/Median Intakes of Vitamins in Nonpregnant Women of Reproductive Age, by Region 

Region Country Author, Year 
Sample 

Size 
Vitamin A 
(ug RAE) 

Folate 
(ug DFE) 

Vitamin 
D (ug) 

Thiamin 
(mg) 

Vitamin 
B12 (ug) 

A
fr

ic
a 

Burkina Faso Huybregts 2009 176 
123.0 (160.5) 

2 
215.4 (206.4) 

2 
 0.75 (0.65) 2  

Gambia 
Dominguez-
Salas 2013 

30  
131.7 (69.2 
251.5) 10 

  
2.7 (0.4 
21.0) 10 

Ghana Nti 2008 400 
1608 (100, 

4017) 3 
  0.8±0.31  

Kenya Gewa 2009 42 307±3411     

Malawi Hallund 2008 24 749 (749) 2     

Mali Kennedy 2010 102 358±2951 131±82.51  1.0±0.51 1.5±1.01 

Nigeria 
Adams-

Campbell 1993 
77 3004 1  1.134 1   

Nigeria A 
Ene-Obong 

2001 
30 ----- B   0.781  

Nigeria Oguntona 1998 35 1256.01   1.011  

South Africa Bourne 1993 364 558±11411 155±131 1,E  0.85±0.531 3.6±8.71 

Uganda A Jariseta 2012 957 417.49**2 426.93**2  1.24**2 0.32**2 

m e ri c  Brazil Almeida Dantas 335  622.5 (595.3,    
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Region Country Author, Year 
Sample 

Size 
Vitamin A 
(ug RAE) 

Folate 
(ug DFE) 

Vitamin 
D (ug) 

Thiamin 
(mg) 

Vitamin 
B12 (ug) 

2010 650.9) 10 

Brazil Ferreira 2008 400  220.11    

Brazil Sato 2010 31  1541    

Colombia Reyes 2012 201 ----- C 
472.67± 
199.191 

 1.68±0.651  

Honduras Holden 2002 231 775.26*1 
292.1± 
152.01 

 1.0±0.41 1.4±1.81 

Mexico A 
Mejia-Rodriguez 

2007 
2257 355.82 218.92   1.62 

Mexico Romieu 1997 159 760±4521 202±1061  1.2±0.31 7±4.51 

Mexico Samano 2013 126   4.9*1   

Mexico 
Torres-Sanchez 

2006 
130  404.0 2   3.72 

Ea
st

er
n 

M
ed

it
er

ra
ne

an
 Iran Abdollahi 2008 557  

198.3 (185.4 
211.3) 6 

  
2.6 (1.9, 

3.2) 6 

Iran A Azadbakht 2013 411 9631 1461  1.521 4.41 

Iran A Bakhtiyari 2013 966 622.871 262.011 3.891 0.711 2.011 

Iran A 
Haghighatdoost 

2012 
410 9471  2.01  4.91 

Iran A Salehpour 2012 85   0.461   

Lebanon Al Khatib 2006 470  
275.8± 
216.21 

  3.2±6.11 

So
ut

h 
Ea

st
 A

si
a 

Bangladesh Bloem 1996 7318 511±5751     

Bangladesh Hels 2003 182 347±524     

Bangladesh Zeitlin 1992 370 798±70 4     

India A Ghosh 2003 255  100.761,E    

India 
Ghosh-Jerath 

2013 
209 45 (4, 1503) 3 55.21 1,E  1.99 1  

India A Gopaldas 2002 180 2671     

India Pathak 2004 225  49.2±20.11,E    

India Schmid 2006 220 233±3311     

India Singh 2009 409 649 1 178 1,E    

India 
Thankachan 

2007 
100 259.08 1 164.84 1  0.82 1 1.10 1 

Indonesia de Pee 1998 600 
335 (63, 750) 

9 
    

Thailand A 
Kwanbunjan 

2008 
126  77.01    

Thailand A Omori 2002 89 569.01   0.751  

Thailand 
Sirikulchayanont

a 2004 
165  172±581    
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Region Country Author, Year 
Sample 

Size 
Vitamin A 
(ug RAE) 

Folate 
(ug DFE) 

Vitamin 
D (ug) 

Thiamin 
(mg) 

Vitamin 
B12 (ug) 
W

es
te

rn
 P

ac
if

ic
 

China Chen 2012 58 255±854 286.8± 15.84  1.2±0.07 4  

China Liu 2012 928 341.22   0.32  

China Woo 2008 220   
0.9 (0.9, 

1.0) 6 
  

China Zhang 2008 186 136.11 176.71,E  1.31  

China A Zhao 2009 1003  197.96    

Malaysia Gan 2011 343 803.2± 751.5   0.74±0.44  

Malaysia A Ismail 2012 58 1456.51     

Malaysia Khor 2006 383 838±9701 
227.2± 
142.61 

 0.7±0.51 10.2±64.21 

Malaysia A 
Mohamadpour 

2012 
169 395.811     

Malaysia A Shariff 2005 200 651.41     

Malaysia Shimbo 1996 49 
626.5± 
397.31 

  0.83±0.3911  

Mongolia A Ohno 2005 106 6711   0.851  

Philippines A 
Angeles-

Agdeppa 2003 
61 8301     

Vietnam Laillou 2013 579   0.15 1   

 

Table 9, continued 

Region Country Author, Year 
Sample 

Size 
Vitamin 
B6 (mg) 

Riboflavi
n (mg) 

Niacin 
(mg NE) 

Vitami
n B5 

Vitam
in B7 

Vitamin C 
(mg) 

A
fr

ic
a 

Burkina Faso 
Huybregts 

2009 
176 

0.87 
(0.57) 2 

0.24 
(0.25) 2 

7.7 (5.8) 2   9.7 (14.4) 2 

Gambia 
Dominguez-
Salas 2013 

30 
0.92 (0.49, 

1.75) 10 
0.30 (0.08, 

1.18) 10 
    

Ghana Nti 2008 400  0.6±0.31 10.8±2.51    

Ethiopia 
Alemayehu 

2011 
58      

2.92 (2.19) 

2 

Kenya Gewa 2009 42  
0.73±0.40

1 
   67±621 

Malawi Hallund 2008 24      
228 (157) 

2 

Mali Kennedy 2010 102 1.2±0.51
 0.8±0.41 10.6±6.51   

62.6±34.5
1 

Nigeria 
Adams-

Campbell 1993 
77      297 1 

Nigeria A 
Ene-Obong 

2001 
30  0.421 7.41   37.71 

Nigeria Oguntona 1998 35      31.81 

South Africa Bourne 1993 364 
0.92± 
0.621

 

0.84±0.57
1 

12.2±8.01   42±841 
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Region Country Author, Year 
Sample 

Size 
Vitamin 
B6 (mg) 

Riboflavi
n (mg) 

Niacin 
(mg NE) 

Vitami
n B5 

Vitam
in B7 

Vitamin C 
(mg) 

Uganda A Jariseta 2012 957 2.34**2
 0.98**2 13.46**2   117.71**2 

A
m

er
ic

as
 

Brazil Sato 2010 31      911 

Colombia Reyes 2012 201 
2.59± 
0.981 

2.49±0.99
1 

22.90± 
8.641 

  
281.28± 
144.871 

Honduras Holden 2002 231 1.0±0.41 1.2±0.71 15.0±8.11   
29.6±34.1

1 

Mexico Black 1994 71      49±321 

Mexico A 
Mejia-

Rodriguez 
2007 

2257 1.12     36.82 

Mexico Romieu 1997 159  1.1±0.31 11±31   78±481 

Mexico Samano 2013 126      156±931 

Mexico 
Torres-Sanchez 

2006 
130 2.0 2 1.94 2     

Ea
st

er
n 

M
ed

it
er

ra
ne

an
 

Iran A 
Azadbakht 

2013 
411      1411 

Iran A Bakhtiyari 2013 966 1.081 0.761 10.811   62.571 

Iran A 
Haghighatdoos

t 2012 
410 1.61 2.21 25.11   1711 

So
ut

h 
Ea

st
 A

si
a 

Bangladesh Hels 2003 182      96±5.64 

India A 
Agrahar-
Murugkar 

362      68.494 

India 
Ghosh-Jerath 

2013 
209  0.72 1 17.29 1   6 (0, 72) 3 

India A Gopaldas 2002 180      291 

India 
Thankachan 

2007 
100 1.19 1 0.80 1 9.71 1   70.411 

India Schmid 2006 220      
24.7±32.3

1 

Nepal Chandyo 2007 293      
48 (45, 
52) 6 

Thailand A Omori 2002 89  0.331 17.321   
31.7 1 

 

 

W
es

te
rn

 P
ac

if
ic

 China Chen 2012 58  1.3±0.10 4 
21.4± 
0.854 

  
68.3±3.98

4 

China Liu 2012 928  0.72    1012 

China Zhang 2008 186  0.6 1 10.71   65.8 1 

Malaysia Gan 2011 343  
0.97±0.69

1 
8.5±6.91   

46.5±45.4
1 
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Region Country Author, Year 
Sample 

Size 
Vitamin 
B6 (mg) 

Riboflavi
n (mg) 

Niacin 
(mg NE) 

Vitami
n B5 

Vitam
in B7 

Vitamin C 
(mg) 

Malaysia Khor 2006 383 1.2±0.71 1.1±0.81 9.0±5.31   
56.4±65.4

1 

Malaysia A Shariff 2005 200      24.71 

Malaysia Shimbo 1996 49  
1.18±0.50

1 
7.84± 
4.291 

  
72.5±74.9

1 

Mongolia A Ohno 2005 106  1.351 11.11   741 

Philippines A 
Angeles-

Agdeppa 2003 
61      35 1 

Philippines A Cheong 1991 60      47.11 

1 Mean±SD, 2 Median (IQR), 3 Mean (Range), 4 Mean±SE, 5 Median (P5, P95), 6 Mean (95%CI), 7 Median (Range), 8 Mean (P5, P95), 9 Mean (P10, 
P90) 
10 Geometric Mean (95%CI), 11 Range, * Unit conversions were made. ** Nutrient values given were adjusted for energy intake, so calculations 
were made to give absolute values for nutrients. A Weighted means were calculated. B Data on retinol intake is available. C  Data on retinol and 
B-carotene is available. E Folate was given as folic acid, but was obtained from dietary data. 

 

Table 10. Mean/Median Intakes of Minerals in nonpregnant Women of Reproductive Age, by Region 

Region Country Author, Year Sample Size Iron (mg) Zinc (mg) Calcium (mg) 

A
fr

ic
a 

Burkina Faso Huybregts 2009 176 38.0 (25.7) 2 12.6 (7.5) 2 458.6 (620.7) 2 

Gambia Sawo 2013 28   350±164 1 

Ghana Nti 2008 400 26.3±7.81  595.3±477.01 

Ethiopia Alemayehu 2011 58 25.94 (7.73) 2 5.26 (2.33) 2 322 (152) 2 

Kenya Gewa 2009 42 12.2±8.21 5.3±3.01 275±2481 

Malawi Hallund 2008 24 22 (18) 2  620 (562) 2 

Mali Kennedy 2010 102 16.1±8.81 10.2±5.81 444±3181 

Nigeria Adelekan 1997 108 25.21±10.841   

Nigeria Adelekan 1998 61 17.20±12.811   

Nigeria 
Adams-Campbell 

1993 
77 15.64 1  5451 

Nigeria A Ene-Obong 2001 30 18.91  528.71 

Nigeria Oguntona 1998 35 10.221  579.31 

South Africa Bourne 1993 364 7±41 7.7±6.21 337±2211 

Uganda A Jariseta 2012 957 13.66**2 7.31**2 352.80**2 
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Region Country Author, Year Sample Size Iron (mg) Zinc (mg) Calcium (mg) 
A

m
er

ic
as

 

Brazil A Bezerra 2002 37   479 1 

Brazil Sato 2010 31 12.41  4751 

Colombia Reyes 2012 201 14.58±5.751  383.06±325.531 

Honduras Holden 2002 231 11.6±4.41 7.1±3.01  

Mexico Black 1994 71 27±71   

Mexico A 
Cepeda-Lopez 

2011 
621   6621 

Mexico A 
Mejia-Rodriguez 

2007 
2257 8.12 5.92  

Mexico Romieu 1997 159 15.5±41 5.0±2.31 893±2481 

Mexico Samano 2013 126 11±41 14±61 761±2901 

Ea
st

er
n 

M
ed

it
er

ra
ne

an
 Iran A Azadbakht 2013 411 131 9.21  

Iran A Bakhtiyari 2013 966 15.351  822.861 

Iran A 
Haghighatdoost 

2012 
410 14.91 9.11 11451 

Iran A Salehpour 2012 85   7741 

Lebanon Al Khatib 2006 470 13.2±9.41   

So
ut

h 
Ea

st
 A

si
a 

Bangladesh Hels 2003 182 15±0.84  435±204 

Bangladesh A Islam 2001 66   31.41 

India A 
Agrahar-

Murugkar 2004 
362 27.264  360.294 

India A Ghosh 2003 255 14.261   

India 
Ghosh-Jerath 

2013 
209 20.51  2541 

India A Gopaldas 2002 180 
19.51 

 
 534.81 

India Gupta 2010 176 12.31 5.91 649.01 

India A Kabeerdoss 2012 56   2192 

India Murty 1994 200 15.41   

India Pathak 2003 288  6.0±2.31  
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Region Country Author, Year Sample Size Iron (mg) Zinc (mg) Calcium (mg) 

India Pathak 2004 225 14.8±7.71   

India Schmid 2006 220 17.3±7.151   

India Singh 2009 409 25.31   

India Thankachan 2007 100 9.451  590.561 

India Zargar 2007 28   284.4*1 

Indonesia Green 2008 126   270 (239, 302) 6 

India A Harinarayan 2008 572   2994 

Nepal Chandyo 2007 293 8.6 (8.2, 9.0) 6   

Nepal Chandyo 2009 379  8.6±3.31  

Thailand A Omori 2002 89 7.21  188.01 

W
es

te
rn

 P
ac

if
ic

 

China A Chen 2005 168 23.51   

China Chen 2012 58 21.6±0.9 4 14.49±0.68 4 404±19 4 

China Li 2013 371   845±344 

China Liu 2012 928 17.82 82  

China Qin 2009 1033 23.9±9.51 11.2±3.21  

China Woo 2008 220   506 (481, 532) 6 

China Yang 2000 318 25±191 6.9±1.91 425±2071 

China Zhang 2008 186 21.51 8.81 282.01 

Malaysia Gan 2011 343 17.2±10.4  471.7±313.1 

Malaysia Green 2008 378   386 (353, 420) 6 

Malaysia A Ismail 2012 58  4.81  

Malaysia Khor 2006 383 14.4±10.61  386±3221 

Malaysia A Shariff 2005 200 12.41  293.71 

Malaysia Shimbo 1996 49 12.5±5.11  347.8±172.91 
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Region Country Author, Year Sample Size Iron (mg) Zinc (mg) Calcium (mg) 

Mongolia A Ohno 2005 106 6.31  5451 

Philippines A 
Angeles-Agdeppa 

2003 
61 12.71  450*1 

Philippines A Cheong 1991 60 11.91   

Vietnam Laillou 2013 579   428.631 

1 Mean±SD, 2 Median (IQR), 3 Mean (Range), 4 Mean±SE, 5 Median (P5, P95), 6 Mean (95%CI), 7 Median (Range), 8 Mean (P5, P95), 9 Mean (P10, 
P90) 
10 Geometric Mean (95%CI), 11 Range, * Unit conversions were made. ** Nutrient values given were adjusted for energy intake, so calculations 
were made to give absolute values for nutrients. A Weighted means were calculated. 

 

Table 11. Mean/Median Intakes of Energy, and Macronutrients, and Percentage of Daily Energy Intake from 
Macronutrients in Pregnant Women, by Region 

Region Country 
Author, 

Year 
Sample 

Size 
Energy 
(MJ) 

Daily Intake in Grams (g) % Daily Energy Intake 

PRO FAT CHO PRO FAT CHO 

A
fr

ic
a 

Burkina Faso 
Huybregts 

2009 
218 8.82 60.32 27.92 401.0*2 11.02 12.72 76.32 

Ethiopia Abebe 2008 99 3.982 15.52 7.72 231.22 6.52*2 7.28*2 97.19*2 

Ghana Nti 2002 30 11.841 50.61   7.16*1   

Kenya 
Kamau-
Mbuthia 

2007 
716 8.61 59.31 511 3501 11.51 22.01 68.51 

Kenya 
Neumann 

2013 
152 6.04*1       

Malawi 
Ferguson 

1995 
60 6.59*2 50.6 2 13.9 2  12.86*2 7.95*2  

Malawi Gibson 1998 152 6.12 46.92 15.22 2872 12.72 9.32 782 

Malawi Gibson 2011 141 6.10*1 47.71 15.31 2921 13.10*1 9.46*1 80.22*1 

Malawi 
Nyambose 

2002 
184 7.11 55.11 17.91 345.31 12.51 9.11 78.41 

Nigeria A 
Oguntona 

2002 
30 5.72*1 39.41 20.81 237.11 11.53*1 13.69*1 69.38*1 

Seychelles 
Bonham 

2009 
273 8.91 81.21 85.91 2741 15.41 36.31 48.21 

South Africa Kesa 2005 315 8.431 73.21 62.31 292.51 14.51 27.71 57.81 

South Africa 
Mostert 

2005 
46 7.761 66.81 55.51 306.21 13.41 25.11 61.51 

Tanzania 
Changamire 

2014 
6889 8.83*1 531 591 3441 101 241 671 
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Region Country 
Author, 

Year 
Sample 

Size 
Energy 
(MJ) 

Daily Intake in Grams (g) % Daily Energy Intake 

PRO FAT CHO PRO FAT CHO 
A

m
er

ic
as

 

Argentina Malpeil 2013 164 6.27*1 551   14.69*1   

Argentina Marin 2002 1218 9.12*1 80.6*1 79.7*1 290.9*1 14.81 32.91 53.41 

Brazil Barbieri 2013 72 8.54*2 832 622 2702 16.27*2 27.35*2 52.94*2 

Brazil Buss 2009 578 11.621       

Brazil Castro 2006 276 12.10*1 87.61 75.01 4471 12.13*1 23.36*1 66.04*1 

Brazil 
Hoffmann 

2013 
712 14.052       

Brazil Lacerda 2007 408 12.67*1 1001 711 4961 13.21*1 21.11*1 65.54*1 

Brazil Martins 2011 82 8.05*6       

Brazil 
Rodrigues 

2008 
222 14.26*6 141.71 92.41 497.31 16.64*1 24.42*1 58.40*1 

Colombia Dufour 1999 20 9.91 63.461 48.31 437.81 10.41 17.81 71.81 

Colombia Reyes 2012 201 9.89*1 90.161 67.881 365.521 15.26*1 25.86*1 61.88*1 

Ecuador Weigel 1991 74 11.151 96.731 84.981 386.51 14.31 28.41 57.31 

Guatemala 
Fitzgerald 

1993 
52 8.691 631   12.14*1   

Mexico 
Avendano-
Badillo 2009 

160 9.771       

Mexico Flores 1998 519 7.40*1 65.01 45.71 2601 14.71 24.81 60.51 

Mexico A 
Herrera-

Suarez 2008 
54 9.87*1  671   25.58*1  
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Region Country 
Author, 

Year 
Sample 

Size 
Energy 
(MJ) 

Daily Intake in Grams (g) % Daily Energy Intake 

PRO FAT CHO PRO FAT CHO 

Mexico 
Mejia-

Rodriguez 
2012 

873 7.03*2       

Mexico Parra 2002 146 12.521 92.721 103.431 414.711 12.51 31.41 561 

Mexico 
Parra-

Cabrera 
2010 

1364 14.381  99.11   25.97*1  

Mexico 
Ramos 

Hernandez 
2005 

112 9.072 702 722 3102 12.92 29.92 57.22 

Mexico Tovar 1996 24 10.42*1 89.01 78.01 380.01 14.30*1 28.20*1 61.07*1 

Peru Sacco 2003 288 9.182 622 422 375.52 11.72 17.82 70.62 

Venezuela A Pena 2003 75 7.84*1 64.51 54.91 292.51 13.78*1 26.49*1 62.5*1 

Ea
st

er
n 

M
ed

it
er

ra
ne

an
 

Egypt 
Abdel-

Megeid 2010 
640 13.041 63.021   8.09*1   

Egypt Kirksey 1994 50 8.481 641 541  12.64*1 24.00*1  

Iran 
Ebrahimi 

2013 
308 9.51*1 78.21   13.77*1   

Iran 
Esmaillzadeh 

2008 
284 10.971 70.31 58.2*1 445.2*1 121 201 681 

Iran A Fard 2004 180 10.89*1 111*1 78*1 363*1 17.08*1 27.08*1 55.85*1 

Iran A 
Hossein-

Nezhad 2011 
113 10.71*1       

Iran Kaseb 2002 22 10.831 771   11.911   

Iran 
Kazemian 

2013 
150 10.18*1 71.01 93.91 183.71 11.68*1 34.77*1 30.23*1 

Iran 
Khoushabi 

2010 
500 7.51 70.71   15.79*1   

Iran Sabour 2006 449 13.71*1 94.251   11.51*1   

Jordan Bawadi 2010 700 10.91 90.51 104.841 320.841 13.91 36.241 49.231 

Morocco 
Belgnaoui 

2006 
155 12.341 104.11   14.131   

Pakistan Hassan 1991 200 8.01*1 59.41 74.51 263.01 12.42*1 35.05*1 54.99*1 

Pakistan Zobairi 1998 150 6.271       
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Region Country 
Author, 

Year 
Sample 

Size 
Energy 
(MJ) 

Daily Intake in Grams (g) % Daily Energy Intake 

PRO FAT CHO PRO FAT CHO 

Tunisia A 
Denguezli 

2009 
350 11.31*1 90.831 75.951 413.611 13.45*1 25.31*1 61.25*1 

So
ut

h 
Ea

st
 A

si
a 

Bangladesh Alam 2003 252 6.131       

Bangladesh 
A 

Alam 2010 499  45.51 11.01 3191 12.53*1 6.8*1 87.8*1 

Bangladesh 
A 

Islam 2001 60 7.471       

India A 
Agarwal 

2002 
3700 7.00*1 55.01   13.16*1   

India 
Agrahar-
Murugkar 

2004 
78 10.241 61.71 13.41  10.09*1 4.93*1  

India 
Andersen 

2003 
30 8.61 501 411 3691 9.81 181 72.21 

India 
Borazjani 

2013 
156 8.73*1 63.331 57.911 328.951 12.741 25.021 62.681 

India Dahiya 2002 120 9.10*1 651   11.97*1   

India 
Dwarkanath 

2009 
510 8.172 622 56.72 3422 11.72 242 64.32 

India A Garg 2006 100 3.641 26.551   12.07*1   

India 
Gautam 

2008 
114 6.51 47.11   12.14*1   

India Hutter 1996 186 71 46.51   10.94*1   

India A Jood 2002 90 9.57*1 361 291  6.30*1 11.42*1  

India Kapil 2002 120 9.11 651   11.97*1   

India 
Khoushabi 

2010 
500 7.471 56.21   12.60*1   



69 

Region Country 
Author, 

Year 
Sample 

Size 
Energy 
(MJ) 

Daily Intake in Grams (g) % Daily Energy Intake 

PRO FAT CHO PRO FAT CHO 

India Lohia 2009 122 4.27*1 22.31 31.61 1531 8.75*1 27.88*1 60.00*1 

India Murty 1994 100 6.69*1 451   11.27*1   

India A Nayar 1998 51 4.79*1 37.61   13.14*1   

India Panwar 1998 90 7.991 59.61 59.11  12.49*1 27.88*1  

India Pathak 2003 151 6.23*1 39.81   10.70*1   

India Pathak 2004 283 6.391       

India Rao 2001 609 71 43.51 32.41 302.2*1 10.41 17.21 72.31 

India 
Sachdeva 

1994 
33 7.17*1 48.41   11.30*1   

India Singh 2009 384 6.41 52.31 28.51  13.68*1 16.78*1  

Indonesia Hartini 2003 235 7.9*1 461 441 3271 9.71 211 69.31 

Indonesia Launer 1991 743 6.70*1 42.61 17.41  10.65*1 9.79*1  

Indonesia Persson 2001 406 8.07*1 47.91 43.11 3401 9.95*1 20.13*1 70.58*1 

Indonesia A 
Wijaya-

Erhardt 2011 
222 5.05*1 34.961 31.141 186.731 11.60*1 23.24*1 61.93*1 

Thailand 
Jaruratanasiri

kul 2009 
236 7.81 721 621 2251 16.51 321 51.51 

Thailand 
Piammongko

l 2004 
166 5.41 48.911 20.191 227.11 15.21 14.11 70.71 

Thailand 
Sukchan 

2010 
400 51 37.11 38.91 177.61 12.31 291 58.81 

e r n P  China Cheng 2009 1420 9.81 63.41 571 391.21 10.91 221 67.11 
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Region Country 
Author, 

Year 
Sample 

Size 
Energy 
(MJ) 

Daily Intake in Grams (g) % Daily Energy Intake 

PRO FAT CHO PRO FAT CHO 

China Gao 2013 192 9.79*1 69.41 105.71 281.51 11.87*1 40.69*1 48.16*1 

China Jing 2010 300 9.15*1 78.041 49.241 360.861 14.28*1 20.27*1 66.03*1 

China Lagiou 2011 243 13.90*1       

China A Liu 2011 36 8.181 63.31   12.96*1   

China Ma 2002 163 9.31 97.41 45.871 347.61 17.81 18.81 63.41 

China A Ma 2007 310 9.642       

China Peng 2009 102 7.861       

China Sun 1990 63 10.13*1 79.31 73.31 3601 13.11*1 27.27*1 59.53*1 

China Wang 2000 77 8.93*1 86.9*1 76.8*1 275.7*1 16.31 32.41 51.71 

China Yang 2000 1397 8.351 56.21 66.5*1 289.1*1 121 301 581 

China Yang 2006 36  78.41      

China Zhang 2010 265 8.981 78.11 63.041 314.31 14.61 26.61 58.81 

China A Zhang 2013 123 11.61 112.91 110.41 334.71 16.30*1 35.86*1 48.31*1 

Korea Lee 2013 1090 7.66*1 70.88*1 48.58*1 
280.78*

1 
15.51 23.91 61.41 

Malaysia A Hashim 1994 161 7.00*1       

Malaysia Loy 2011 121 8.55*2 83.92 54.62 306.42 16.43*2 24.06*2 60.02*2 

Palau 
Pobocik 

2000 
25 8.62 104.42 65.72 267.12 19.52 27.12 53.32 

1 Mean, 2 Median, A Weighted means were taken. * Unit conversions or % energy calculations were made. 

 

Table 12. Mean/Median Intakes of Vitamins in Pregnant Women, by Region 

Region Country Author, Year Sample Size 
Vitamin A 
(ug RAE) 

Folate 
(ug DFE) 

Vitamin 
D (ug) 

Thiamin 
(mg) (B1) 

Vitamin 
B12 (ug) 

A
fr

ic
a 

Burkina 
Faso 

Huybregts 2009 218 117.62 217.52  0.82  

Ghana Nti 2002 30    1.91  

Kenya 
Kamau-Mbuthia 

2007 
716 11871 3171    

Malawi A Huddle 1998 71 25262     

Malawi Nyambose 2002 184 442.51 201.31    

Nigeria A Oguntona 2002 30 2360 1 1831    

Seychelles Bonham 2008 273 5061 2241  1.21 5.21 
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Region Country Author, Year Sample Size 
Vitamin A 
(ug RAE) 

Folate 
(ug DFE) 

Vitamin 
D (ug) 

Thiamin 
(mg) (B1) 

Vitamin 
B12 (ug) 

South Africa Mostert 2005 46 574.21 194.51    

Tanzania A Petraro 2013 7248  186.51   3.71 

A
m

er
ic

as
 

Argentina Malpeli 2013 164 4071 78.71    

Brazil Barbieri 2013 72 7042   1.32  

Brazil Castro 2006 276 918*1     

Brazil Sato 2010 30  2291    

Brazil Villar 2002 91 11342     

Colombia Reyes 2012 201  508.871  1.781  

Ecuador Weigel 1991 74 1043.451   1.961  

Mexico 
Mejia-Rodriguez 

2012 
873 665.12 277.62   0.82 

Mexico 
Ramos Hernandez 

2005 
112 11872 1382  1.32  

Mexico Tovar 1996 24 1311.01   2.11  

Peru Sacco 2003 288 605.52 234.52  0.92  

Venezuela A Pena 2003 75 14461 84.71  1.11 
3.41 

 

 

Ea
st

er
n 

M
ed

it
er

ra
ne

an
 

Egypt 
Abdel-Megeid 

2010 
640  447.11    

Egypt Hussein 2009 84     2.71 

Egypt Kirksey 1994 50 5311 3501  1.11 21 

Iran Ebrahimi 2013 308 1072.481 217.571 1.11   

Iran Esmaillzadeh 2008 284 511.21 160.71  2.051 1.821 

Iran A 
Hossein-Nezhad 

2011 
113   2.291   

Iran Kazemian 2013 150 790.41  5.01   

Iran Sabour 2006 449   2.261   

Jordan Bawadi 2010 700 551.21 365.91    
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Region Country Author, Year Sample Size 
Vitamin A 
(ug RAE) 

Folate 
(ug DFE) 

Vitamin 
D (ug) 

Thiamin 
(mg) (B1) 

Vitamin 
B12 (ug) 

Morocco Belgnaoui 2006 155  423.81  1.61  

Pakistan Hassan 1991 200 467.41   1.271  

So
ut

h 
Ea

st
 A

si
a 

Bangladesh Lee 2008 200 732.52     

India Andersen 2003 30 1561     

India Dahiya 2002 120  2031  1.771  

India A Garg 2006 100 260.51     

India Gautam 2008 114  152.21    

India A Jood 2002 90    0.861  

India Kapil 2002 120 1881 2031  1.81  

India Panwar 1998 90  199.31  1.31  

India Pathak 2004 283  51.41    

India A Sachan 2005 207   0.411   

India Singh 2009 384 8431 1721    

Indonesia Hartini 2003 235 4621     

Indonesia Persson 2001 406    0.791  

Thailand 
Jaruratanasirikul 

2009 
236 7181   0.51  

Thailand 
Piammongkol 

2004 
166 26281   0.451  

Thailand Sukchan 2010 400 2366.51   0.71  

W
es

te
rn

 P
ac

if
ic

 

China Cheng 2009 1420 5721 265.91  1.41  

China Gao 2013 192 757.51   0.811  

China Ma 2002 163 598.71   1.781  

China Peng 2009 102 1030.081   0.851  

China Sun 1990 63 8261   1.511  

China A Wang 2010 77   4.051   
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Region Country Author, Year Sample Size 
Vitamin A 
(ug RAE) 

Folate 
(ug DFE) 

Vitamin 
D (ug) 

Thiamin 
(mg) (B1) 

Vitamin 
B12 (ug) 

China Yang 2006 36 7561     

China Zhang 2010 265 797.11 324.91  0.891  

Malaysia Loy 2011 121 959.02   1.62  

Palau Pobocik 2000 25 591.62 175.22  1.92 2.82 

 

Table 12, continued 

Region Country Author, Year 
Sample 

Size 

Vitami
n B6 
(mg) 

Riboflavi
n (mg) 

Niacin 
(mg 
NE) 

Vitamin 
B5 

Vitamin 
B7 

Vitamin 
C (mg) 

A
fr

ic
a 

Burkina Faso Huybregts 2009 218 0.82 0.22 7.31   10.72 

Ethiopia Abebe 2008 99      2.22 

Ghana Nti 2002 30  1.451 18.41   391 

Kenya 
Kamau-Mbuthia 

2007 
716      1101 

Malawi Gibson 1998 152      942 

Malawi Nyambose 2002 184      137.41 

Seychelles Bonham 2009 273 1.81 1.61    1381 

South Africa Mostert 2005 46 0.871  10.941   34.71 

Tanzania Petraro 2013 7248 0.931     69.071 

A
m

er
ic

as
 

Brazil Barbieri 2013 72 1.02 1.72 172   652 

Brazil Castro 2006 276      4011 

Brazil Sato 2010 30      1891 

Brazil Zentner 2008 55      106.31 

Colombia Reyes 2012 201 2.721 2.721 23.341   300.961 

Ecuador Weigel 1991 74  1.911 22.761   217.631 

Mexico 
Mejia-Rodriguez 

2012 
873 1.22      

Mexico Parra 2002 146      330.221 
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Region Country Author, Year 
Sample 

Size 

Vitami
n B6 
(mg) 

Riboflavi
n (mg) 

Niacin 
(mg 
NE) 

Vitamin 
B5 

Vitamin 
B7 

Vitamin 
C (mg) 

Mexico 
Ramos 

Hernandez 2005 
112  1.62    1372 

Mexico Tovar 1996 24 2.21 2.31 31.51   280.41 

Peru Sacco 2003 288  1.852 212   150.52 

Venezuela A Pena 2003 75  1.451 17.651   104.251 

Ea
st

er
n 

M
ed

it
er

ra
ne

an
 

Egypt 
Abdel-Megeid 

2010 
640  1.701     

Egypt Kirksey 1994 50 1.31 1.11 271   611 

Iran Ebrahimi 2013 308      120.221 

Iran 
Esmaillzadeh 

2008 
284 1.291 1.161 23.861   51.71 

Iran Kazemian 2013 150      90.11 

Jordan Bawadi 2010 700 1.31     197.21 

Morocco Belgnaoui 2006 155      127.61 

Pakistan Hassan 1991 200  0.881 12.041   47.01 

Pakistan Janjua 2008 540      286.51 

So
ut

h 
Ea

st
 A

si
a 

Bangladesh A Islam 2001 60      45.151 

India 
Agrahar-

Murugkar 2004 
78      70.51 

India Andersen 2003 30  0.61    301 

India Dahiya 2002 120  1.281 12.71   1011 

India A Garg 2006 100      23.671 

India Gautam 2008 114      40.61 

India A Jood 2002 90  1.031 12.61   2.91 

India Kapil 2002 120  1.31    1011 

India Panwar 1998 90  1.41 15.41   17.21 

Indonesia A 
Wijaya-Erhardt 

2011 
222      48.961 
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Region Country Author, Year 
Sample 

Size 

Vitami
n B6 
(mg) 

Riboflavi
n (mg) 

Niacin 
(mg 
NE) 

Vitamin 
B5 

Vitamin 
B7 

Vitamin 
C (mg) 

Thailand 
Jaruratanasirikul 

2009 
236  1.31 171   711 

Thailand 
Piammongkol 

2004 
166  0.941 16.231   119.911 

Thailand Sukchan 2010 400  1.31 9.81   251.71 

W
es

te
rn

 P
ac

if
ic

 

China Cheng 2009 1420  0.91 12.21   106.31 

China Gao 2013 192  1.191    104.31 

China Ma 2002 163  0.95 15.941   46.11 

China Peng 2009 102  1.51 17.91   102.51 

China Sun 1990 63  1.031 18.31   951 

China Yang 2006 36  1.221    1051 

China Zhang 2010 265  1.061 31.491   109.581 

Korea Kim 2011 715      136.61 

Malaysia Loy 2011 121  2.02 15.92   121.22 

Palau Pobocik 2000 25 2.142 1.22 24.22   114.82 

1 Mean, 2 Median, A Weighted means were taken. * Unit conversions were made. 

 

Table 13. Mean/Median Intakes of Minerals in Pregnant Women, by Region 

Region Country Author, Year Sample Size Iron (mg) Zinc (mg) Calcium (mg) 

A
fr

ic
a 

Burkina Faso Huybregts 2009 218 39.92 132 493.92 

Ethiopia Abebe 2008 99 27.12 52 4792 

Gambia Prentice 1993 75   4041 

Ghana Nti 2002 30 8.951  917.21 

Kenya 
Kamau-Mbuthia 

2007 
716 16.11 9.41 4411 

Malawi Ferguson 1995 60 14.82 6.22 2962 

Malawi Gibson 1998 152 14.82 92 4152 

Malawi Gibson 2011 141 15.01 9.01 5341 

Malawi Nyambose 2002 184 12.81 6.61 699.11 

Nigeria A Oguntona 2002 30 11.11 12.11 690.71 
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Region Country Author, Year Sample Size Iron (mg) Zinc (mg) Calcium (mg) 

Seychelles Bonham 2009 273 9.41 8.51 9311 

South Africa Kesa 2005 315 9.71   

South Africa Mostert 2005 46 9.61 8.11 354.81 

Tanzania Petraro 2013 7248 8.01   

A
m

er
ic

as
 

Argentina Malpeli 2013 164 7.51 6.21 3541 

Argentina Marin 2002 1218 15.01   

Argentina 
Martin de Portela 

1998 
113 10.81   

Argentina Zeni 2003 39   5242 

Brazil Barbieri 2013 72 81 101 6071 

Brazil Bezerra 2002 36   3961 

Brazil Castro 2006 276 16.51  7741 

Brazil Lacerda 2007 408 15.51  8191 

Brazil Rocha 2012 50   613.801 

Brazil Sato 2010 30 13.61  6331 

Brazil Zentner 2008 55 16.91  4201 

Colombia Reyes 2012 201 15.471  461.951 

Ecuador Weigel 1991 74 18.491  928.51 

Guatemala Fitzgerald 1993 52  11.31 7271 

Mexico 
Avendano-Badillo 

2009 
160   1037.131 

Mexico 
Ramos Hernandez 

2005 
112 15.72 5.32 10472 

Mexico Tovar 1996 24 30.01  1327.01 

Peru Sacco 2003 288 12.452 11.72 464.52 

Venezuela A Pena 2003 75 18.151 10.751 615.51 

 
M

e
di

t
er

r  

Egypt 
Abdel-Megeid 

2010 
640 14.51 9.41  
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Region Country Author, Year Sample Size Iron (mg) Zinc (mg) Calcium (mg) 

Egypt Darwish 2009 503   879.11 

Egypt Kirksey 1994 50 12.61 9.41 3561 

Iran 
Behboudi-

Gandevani 2013 
1033 16.91  8.91 

Iran Ebrahimi 2013 308 17.61 9.621 968.51 

Iran 
Esmaillzadeh 

2008 
284 13.51 101 644.81 

Iran A 
Hossein-Nezhad 

2011 
113   869.31 

Iran Karandish 2005 339   6441 

Iran Kazemian 2013 150 33.81 11.21 1022.71 

Iran Khoushabi 2010 500 16.11 10.61 5441 

Iran Sabour 2006 449   816.281 

Jordan Bawadi 2010 700 13.51 8.91 1017.71 

Morocco Belgnaoui 2006 155 17.21 10.41 832.31 

Pakistan Hassan 1991 200 13.51  471.41 

Pakistan Janjua 2009 540 23.11  747.11 

So
ut

h 
Ea

st
 A

si
a 

India 
Agrahar-

Murugkar 2004 
78 181  442.71 

India Andersen 2003 30 101  5231 

India Dahiya 2002 120 201  14411 

India A Garg 2006 100 8.291  434.41 

India Gautam 2008 114 151   

India Goswami 2000 29   3451 

India Hutter 1996 186 23.81  294.31 

India A Jood 2002 90 10.21  7041 

India Kapil 1999 109 14.61   

India Kapil 2002 120 201  14411 
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Region Country Author, Year Sample Size Iron (mg) Zinc (mg) Calcium (mg) 

India Khoushabi 2010 500 17.91 8.51 775.61 

India Kumar 2009 543   324.41 

India Lohia 2009 122 8.91   

India Murty 1994 100 17.11   

India Panwar 1998 90 19.61  803.11 

India Pathak 2003 151 10.71   

India Pathak 2004 283 151 5.41  

India A Sachan 2005 207   7471 

India Sahu 2009 139   2141 

India Singh 2009 384 24.21   

Indonesia Hartini 2003 235 141  3601 

Indonesia Persson 2001 406   3691 

Indonesia A 
Wijaya-Erhardt 

2011 
222 7.251   

Nepal Makhoul 2012 3509 13.21   

Thailand 
Jaruratanasirikul 

2009 
236 161 3.51 6901 

Thailand 
Piammongkol 

2004 
166 22.061  281.741 

Thailand Sukchan 2010 400 17.61  493.21 

W
es

te
rn

 P
ac

if
ic

 

China Cheng 2009 1420 23.21 8.91 453.71 

China Gao 2013 192 18.71 11.21 602.11 

China A Liu 2011 36   4821 

China Ma 2002 163 24.361 18.991 620.761 

China A Ma 2007 310  10.872  

China Peng 2009 102 22.11 13.51 842.61 

China Sun 1990 63 32.01  6741 

China A Wang 2010 77   7141 

China Yang 2000 1397 28.81 7.41 450.51 

China Yang 2006 36 26.61   
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Region Country Author, Year Sample Size Iron (mg) Zinc (mg) Calcium (mg) 

China Zhang 2010 265 81 15.71 600.41 

Korea Lee 2011 918  9.91  

Korea Lee 2013 1090   593.01 

Malaysia Loy 2011 121 20.12  820.52 

Palau Pobocik 2000 25 13.52 72 469.52 

1 Mean, 2 Median, A Weighted means were taken. * Unit conversions were made. 

 

Table 14. Mean/Median Intakes of Energy, Macronutrients and Percentage of Daily Energy Intake from 
Macronutrients in Lactating Women, by Region 

Region Country 
Author, 

Year 
Sample 

Size 
Energ
y (MJ) 

Daily Intake in Grams (g) % Daily Energy Intake 

PRO FAT CHO PRO FAT CHO 

A
fr

ic
a 

Cameroon 
Engle-

Stone 2014 
246   66 (68) 2     

Ethiopia 
Haileslassie 

2013 
60 8.50*2 61 (22) 2   12.01*2   

Ghana Addo 2011 70 
12.31*

1 
126±751 87±431  17.14*1 26.63*1  

Kenya A 
Kigutha 

1995 
24 9.56*1 651 48.51  11.38*1 19.11*1  

Kenya 
Neumann 

2013 
138 7.32*1       

Malawi 
Hallund 

2008 
20 

8.2 
(2.4) 2 

46 (23) 2 30 (28) 2  9.39*2 13 (12) 2  

South Africa Kesa 2005 315 8.51*1 
76.24± 

251 
61.95± 
22.31 

294.37± 
64.21 

14.99*1 27.41*1 57.89*1 

South Africa 
Mostert 

2005 
46 8.41*1 

73.9± 
43.01 

48.4± 
24.81 

384.4± 
113.01 

14.71*1 21.67*1 76.50*1 

South Africa 
Papathakis 

2012 
142 8.16*1 

44.5± 
15.01 

56.8± 
19.71 

292± 
84.81 

9.3±1.81 
25.7± 
6.01 

65.0± 
6.11 

A
m

er
ic

as
 

Brazil 
Castro 
2006 

276 8.71*1 
64.5±21.

41 
55.2± 
24.01 

336±113
1 

12.40*1 23.87*1 64.58*1 

Brazil 
da Cunha 

2005 
77 7.60*1 70±321 69±311 218±891 

16.3± 
5.81 

34.1± 
9.01 

49.5± 
10.11 

Brazil 
Lacerda 

2007 
308 9.12*6 

76 (73, 
79)6 

52 (50, 
55) 6 

350 
(334, 
336) 6 

13.98*6 21.52*6 64.37*6 

Brazil 
Piperata 

2007 
23 7.37*1 47±131 29±161 

330± 
1141 

10.68*1 14.83*1 75.00*1 

Guatemala 
Casterline 

1997 
113  

72.7 
(23.5-
196.3)3 
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Region Country 
Author, 

Year 
Sample 

Size 
Energ
y (MJ) 

Daily Intake in Grams (g) % Daily Energy Intake 

PRO FAT CHO PRO FAT CHO 

Mexico 
Caire-
Juvera 
2007 

60 9.73*1 89±601  
291± 
1261 

15.31*1  50.06*1 

Mexico 
Flores 
1998 

~783 7.73*1 
62.4±32.

01 
39.8± 
24.01 

301±163
1 

13.91 20.81 65.31 

Ea
st

er
n 

M
ed

it
er

ra
ne

an
 

Egypt 
Rahmanifar 

1993 
41 

9.2 
(7.11-
13.39) 

3 

      

Iran 
Ayatollahi 

2004 
266 9.42*3 78±141   13.87*1   

Iran 
Mahdavi 

2010 
182 

10.01*
1 

      

Iran A 
Nikniaz 
2013 

75 9.571 63.51 61.91 363.91 11.11*1 24.37*1 63.65*1 

Sudan 
Nyuar 
2010 

60 8.32*1 
74.7±14.

11 
37.6± 
10.61 

357±561 
15.4± 
1.91 

18.5± 
4.41 

67.2± 
6.11 

So
ut

h 
Ea

st
 A

si
a 

Bangladesh 
A 

Alam 2003 199 7.30*1       

Bangladesh 
A 

Islam 2003 65 7.27*1       

Bangladesh Yakes 2011 259 7.94*5 47.9*5 16.0*5 390.5*5 
10.1 (9.2, 

11.0)5 
7.6 (4.4, 
11.8)5 

82.3 
(77.6, 
87.1)5 

India A 
Agrahar-
Murugkar 

2004 
295 9.684 62.614 12.104  10.83*4 4.71*4  

India 
Murty 
1994 

110 6.93*1 461   11.12*1   

India Singh 2009 400 7.03*1 57.21 33.51  13.62*1 17.95*1  

W
es

te
rn

 P
ac

if
ic

 

China Chen 2012 196 9.55*4 
126.2± 

2.74 
96.8± 
2.34 

234.9± 
5.84 

22.12*4 38.18*4 41.17*4 

China Ding 2010 40 9.50*1 
78.7±39.

71 
87.9± 
35.21 

 13.87*1 34.85*1  

ChinaA Ma 2007 470 9.92*1       

ChinaA Qian 2010 120 8.75*2 116.52 51.82 2902 22.30*2 22.31*2 55.52*2 

ChinaA Ruan 1995 35 10.981 761 931 3701 11.59*1 31.91*1 56.42*1 
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Region Country 
Author, 

Year 
Sample 

Size 
Energ
y (MJ) 

Daily Intake in Grams (g) % Daily Energy Intake 

PRO FAT CHO PRO FAT CHO 

China Wan 2010 52   104.931 369.261  34.561 54.051 

China Xiang 2005 23 8.44*1 
58.6±3.5

1 
47.5± 
5.01 

341.9± 
15.51 

121 211 681 

ChinaA Yang 2000 1043 10.121 69.01   11.41*1   

Lao 
Barennes 

2009 
300 

11.30*
1 

102±391 30±451 575*1 15.11*1 10.00*1 85.19*1 

Philippines 
Guillermo-

Tuazon 
1992 

40 
8.71± 
1.961 

      

Philippines 
Quinn 
2012 

117 5.93*1 67.3*1 29.9*1 
225± 
1021 

19±5.01 19±131 63.51*1 

Vietnam 
Nakamori 

2009 
59 8.45*1 

73.1±19.
11 

  14.49*1   
1 Mean±SD, 2 Median (IQR), 3 Mean (Range), 4 Mean±SE, 5 Mean (P5, P95), 6 Mean (95%CI) , 7 Median (Range), 8 Mean (P5, P95), 9 Mean (P10, P90) 
10 Geometric Mean (95%CI), 11 Range, * Unit conversions or % energy calculations (and vice versa) were made. A Weighted means were taken. 
 

Table 15. Mean/Median Intakes of Vitamins in Lactating Women, by Region 

Region Country 
Author, 

Year 
Sample 

Size 
Vitamin A 
(ug RAE) 

Folate 
(ug DFE) 

Vitamin D 
(ug) 

Thiamin 
(mg) 

Vitamin 
B12 (ug) 

A
fr

ic
a 

Cameroon 
Engle-Stone 

2014 
246 346 (755) 2     

Ethiopia 
Haileslassie 

2013 
60 194 (225) 2   0.8 (0.5) 2  

Ghana Addo 2011 70 2540±13301   1.28±0.761  

Kenya A 
Kigutha 

1995 
24 9341   2.51  

Malawi 
Hallund 

2008 
20 753 (1065) 2     

South Africa 
Papathakis 

2012 
142 247±3181 234±1081 1.5±1.91 0.89±0.31 1.7±3.41 

A
m

er
ic

as
 

Brazil 
Azeredo 

2004 
35 321±1821 308±1621   6.0±14.51 

Brazil Castro 2006 276 630.3*1     

Brazil 
da Silva 

Ribeiro 2010 
86 

1490.6± 
1283.21 

    

Guatemala 
Casterline 

1997 
113  

241.9± 
111.11 

  
3.90± 
12.001 

Mexico 
Caire-Juvera 

2007 
60 2204± 46151 312±3041    

Ea
st

er
n 

M
ed

it
er

r
an

ea
n Egypt Aziz 2005 62     4.17±0.744 

Egypt A 
Rahmanifar 

1993 
41 5781   1.291  
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Region Country 
Author, 

Year 
Sample 

Size 
Vitamin A 
(ug RAE) 

Folate 
(ug DFE) 

Vitamin D 
(ug) 

Thiamin 
(mg) 

Vitamin 
B12 (ug) 

Iran A 
Nikniaz 
2013 

75 509.21     

So
ut

h 
Ea

st
 A

si
a Bangladesh Ahmed 2003 120 443.8±388.81     

India Singh 2009 400 7481 1781,C    

W
es

te
rn

 P
ac

if
ic

 

China Chen 2012 196 1146±129 4 
470.0±18.8 

4 
 1.6±0.05 4  

China Ding 2010 40 667±6901   0.99±0.611  

Lao 
Barennes 

2009 
300 ----- B   0.8±0.51  

1 Mean±SD, 2 Median (IQR), 3 Mean (Range), 4 Mean±SE, 5 Median (P5, P95), 6 Mean (95%CI) , 7 Median (Range), 8 Mean (P5, P95), 9 Mean (P10, 
P90), 10 Geometric Mean (95%CI), 11 Range, * Unit conversions were made. A Weighted means were calculated. B Data is available for retinol. C 

Folate was given as folic acid, but was obtained from dietary data. 

 

Table 16. Mean/Median Intakes of Minterals in Lactating Women, by Region 

Region Country Author, Year Sample Size Iron (mg) Zinc (mg) Calcium (mg) 

A
fr

ic
a 

Ethiopia Haileslassie 2013 60 118 (208) 2 9.2 (3.0) 2 662 (325) 2 

Gambia Prentice 1993 124   387±931 

Gambia Sawo 2013 20   367±1861 

Ghana Addo 2011 70 36.2±16.71 19.0±13.51 1320±10901 

KenyaA Kigutha 1995 24 241  9561 

Malawi Hallund 2008 20 27 (13) 2  622 (562) 2 

South Africa Kesa 2005 315 10.50±4.01   

South Africa Mostert 2005 46 10.0±6.01 9.2±8.31 254.2±163.01 

South Africa Papathakis 2012 142 7.8±2.51 5.9±2.01 263±1391 

A
m

er
ic

as
 

Brazil Azeredo 2004 35 11.2±5.21 10.6±5.01  

Brazil Castro 2006 276 12.6±4.11  527±2351 

Brazil Lacerda 2007 308 11.7 (11.2, 12.2) 6  516 (485, 548) 6 

Mexico Caire-Juvera 2007 60 16.1±13.41 11.6±8.41 1636±19101 

Ea
st

er
n 

M
ed

it
er

ra
ne

an
 

Egypt A Rahmanifar 1993 41 16.81 10.51 4281 

Iran Ayatollahi 2004 266 13±41  1054±2821 

Iran Mahdavi 2010 182 11.8±8.21 5.31±2.31  

Iran A Nikniaz 2013 75  9.01  

So
ut

h 
Ea

st
 

A
si

a 

BangladeshA Islam 2001 65   35.51 

India A Agrahar-Murugkar 2004 295 16.724  323.694 

India Murty 1994 110 16.6 1   
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India Singh 2009 400 28.6 1   
W

es
te

rn
 P

ac
if

ic
 

China Chen 2012 196 34.8±1.0 4 20.4±0.594 595±22 4 

China Ding 2010 40 22.2±9.551 10.9±5.331 493±4051 

China A Ma 2007 470  10.92  

China A Qian 2010 120 302 16.52 8172 

China A Yang 2000 1043 371 8.21 5071 

Lao Barennes 2009 300 14.2±61  436±2571 

Vietnam Nakamori 2009 59 10.2±2.51 10.4±2.21 515.0±188.8 1 
1 Mean±SD, 2 Median (IQR), 3 Mean (Range), 4 Mean±SE, 5 Median (P5, P95), 6 Mean (95%CI) , 7 Median (Range). 8 Mean (P5, P95), 9 Mean (P10, 
P90), 10 Geometric Mean (95%CI), 11 Range, * Unit conversions were made. A Weighted means were taken. 
 

Table 17. Evaluation of Key Components of Weight-Loss Programs in Nonpregnant Women (from Phelan et al. 2011) 

Highly effective  
• Calorie prescription (1200–1500 kcal/d or 1000 kcal/d less than baseline) 
• Meal replacements/structured meal plan  
• High physical activity goals (60–90 min/day)  
• Daily self-weighing of body weight  
• Daily monitoring of food intake  
• Behavior therapy (goal setting, monitoring, feedback, stimulus control, problem-solving) 
• Continued patient–provider contact (≥2/month)  

Moderately effective if used in combination with strategies listed above  
• Macronutrient alteration  
• Eating breakfast  
• Reducing television viewing  
• Moderate physical activity alone (30 min/day, 5 days/week)  
• Social support  
• Cognitive strategies  
• Motivational interviewing  

Not effective  
• Body image, body acceptance 
• Education alone 
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Table 18. Gestational Weight Gain Recommendations in Countries Surveyed (Source: Scott et al. 2014) 
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Table 19. Recommendations for Healthy Eating for Women Inside and Outside of Pregnancy (USDA 2010 and from 
Widen and Siega-Riz 2011) 

Recommendations outside of pregnancy Recommendations during pregnancy 

Food Food 1st trimester 2nd-3rd trimesters 

Fruits 2 cups Eat a variety of  fruits 2 cups 2 cups 

Vegetables 2 ½ cups 
Vary your vegetables, get dark 

green or orange/yellow 
vegetables and beans 

2 ½ cups 3 cups 

Milk, low-fat 3 cups 
Get calcium-rich foods, choose 

low-fat 
3 cups 3 cups 

Whole grains 6 oz Choose whole grains 6 oz 8 oz 

Lean meats, protein sources and legumes 6 oz 
Choose lean protein and 

cooked dry beans 
5 ½ oz 6 oz 

Recommendations also include limited fats and oils and sweets (added sugars) 
 

Figure 1. Change in BMI Status of Women 20-49 Years from 1980 (left) to 2008 (right) by Region (Source: Black et al. 
2013). Shown are the prevalences of underweight (BMI < 18.5 kg/m2); normal (BMI 18.5—24.9 kg/m2); overweight 
(BMI 25.0—29.9 kg/m2); obese (BMI > 30.0 kg/m2). 
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Figure 2. Estimated Prevalences of Overweight and Obesity for Men and Women in Developing and Developed 
Countries by Age (Source: Ng et al. 2014) 
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Figure 3. Status of Global Prevention of Folic-Acid Preventable Birth Defects, 2012 (Source: Youngblood et al. 2013) 
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Figure 4. Studies of 25-Hydroxyvitamin D Mean/Median Values by Countries and Regions. Severe deficiency (red); 
insuffiency (yellow); repletion (green). (Source: Hilger et al. 2014; Bendik et al. 2014) 
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Figure 5. Mean/Median Energy Intakes of Adolescent 
Girls in LMIC, by Region. 

Figure 6. Protein Intakes as a Percentage of Energy of 
Adolescent Girls in LMIC, by Region. 

  

EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
The vertical reference line in Figure 5 represents the estimated mean energy requirement of the adolescent girls in the studies included in the 
review: 9.43MJ/d. The mean energy intake (line not shown) is 7.65MJ/d. The vertical reference lines in Figure 6 represent the FAO/WHO’s 
recommended protein intakes as a percentage of energy: 10-15%. 

 

  



90 

Figure 7. Carbohydrate Intakes as a Percentage of 
Energy of Adolescent Girls in LMIC, by Region. 

Figure 8. Fat intakes as a Percentage of Energy of 
Adolescent Girls in LMIC, by Region. 

  

The vertical reference lines represent the ranges of recommended intakes by the FAO/WHO: 55-75% for carbohydrates and 15-30% for fat. 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
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Figure 9. Mean/Median Intakes of Iron of Adolescent 
Girls in LMIC, by Region. 

Figure 10. Mean/Median Intakes of Calcium of 
Adolescent Girls in LMIC, by region. 

  

The vertical reference lines represent the FAO/WHO Recommended Nutrient Intake for iron (31.0mg/d) and the Estimated Average 
Requirement for calcium (1083mg/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
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Figure 11. Mean/Median Intakes of 
Zinc of Adolescent Girls in LMIC, by 
Region. 

Figure 12. Mean/Median Intakes of 
Folate of Adolescent Girls in LMIC, by 
Region. 

Figure 13. Mean/Median Intakes of 
Vitamin D of Adolescent Girls in 
LMIC, by Region. 

   

The vertical reference lines represent the FAO/WHO Estimated Average Requirements for zinc (12.0mg/d) and folate (320ugDFE/d) and the 
Adequate Intake for vitamin D (5ug/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
 

Figure 14. Mean/Median Intakes of 
Thiamine of Adolescent Girls in 
LMIC, by Region. 

Figure 15. Mean/Median Intakes of 
Riboflavin of Adolescent Girls in LMIC, 
by Region. 

Figure 16. Mean/Median Intakes of 
Niacin of Adolescent Girls in LMIC, 
by Region. 

   

The vertical reference lines represent the FAO/WHO Estimated Average Requirements for thiamine (0.92mg/d), riboflavin (0.91mg/d) and 
niacin (12.3mgNE/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 

  



93 

Figure 17. Mean/Median Intakes of Vitamin A of 
Adolescent Girls in LMIC, by Region. 

Figure 18. Mean/Median Intakes of Vitamin C of 
Adolescent Girls in LMIC, by Region. 

  

The vertical reference lines represent the FAO/WHO Estimated Average Requirements for vitamin A (429ugRE/d) and vitamin C 
(33.3mg/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 

Figure 19. Mean/Median Intakes of Vitamin B6 of 
Adolescent Girls in LMIC, by Region. 

Figure 20. Mean/Median Intakes of Vitamin B12 of 
Adolescent Girls in LMIC, by Region. 

  

The vertical reference lines represent the FAO/WHO Estimated Average Requirements for vitamin B6 (1.0mg/d) and vitamin B12 
(2.0ug/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 

Figure 21. Mean/Median Energy Intakes of Women of Figure 22. Protein Intakes as a Percentage of Energy of 
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Reproductive Age in LMIC, by Region. Women of Reproductive Age in LMIC, by Region. 

  

EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
The dashed vertical reference line represents the mean energy intake across studies (7.77MJ/d). The bold vertical reference lines represent the 
FAO/WHO’s recommended protein intakes as a percentage of energy: 10-15%. 
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Figure 23. Carbohydrate Intakes as a Percentage of 
Energy of Women of Reproductive Age in LMIC, by 
Region. 

Figure 24. Fat Intakes as a Percentage of Energy of 
Women of Reproductive Age in LMIC, by Region. 

  

The vertical reference lines represent the ranges of recommended intakes by the FAO/WHO: 55-75% for carbohydrates and 15-30% for fat. 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
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Figure 25. Mean/Median Intakes of Iron of Women of 
Reproductive Age in LMIC, by Region. 

Figure 26. Mean/Median Intakes of Calcium of Women 
of Reproductive Age in LMIC, by Region. 

  

The vertical reference lines represent the FAO/WHO Recommended Nutrient Intake for iron (29.4mg/d) and the Estimated Average 
Requirement for calcium (833mg/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
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Figure 27. Mean/Median Intakes of 
Zinc of Women of Reproductive Age 
in LMIC, by Region. 

Figure 28. Mean/Median Intakes of 
Folate of Women of Reproductive Age 
in LMIC, by Region. 

Figure 29. Mean/Median Intakes 
of Vitamin D of Women of 
Reproductive Age in LMIC, by 
Region. 

   

The vertical reference lines represent the FAO/WHO Estimated Average Requirements for zinc (8.2mg/d) and folate (320ugDFE/d) and the 
Adequate Intake for vitamin D (5ug/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 

Figure 30. Mean/Median Intakes of 
Thiamine of Women of Reproductive 
Age in LMIC, by Region. 

Figure 31. Mean/Median Intakes of 
Riboflavin of Women of Reproductive 
Age in LMIC, by Region. 

Figure 32. Mean/Median Intakes of 
Niacin of Women of Reproductive 
Age in LMIC, by Region. 

   

The vertical reference lines represent the FAO/WHO Estimated Average Requirements for thiamine (0.92mg/d), riboflavin (0.92mg/d) and 
niacin (10.8mgNE/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 

Figure 33. Mean/Median Intakes of Vitamin A of Women of Figure 34. Mean/Median Intakes of Vitamin C of 
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Reproductive Age in LMIC, by Region. Women of Reproductive Age in LMIC, by Region. 

  
The vertical reference lines represent the FAO/WHO Estimated Average Requirements for vitamin A (357ugRE/d) and vitamin C (34.6mg/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
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Figure 35. Mean/Median Intakes of Vitamin B6 of Women of 
Reproductive Age in LMIC, by Region. 

Figure 36. Mean/Median Intakes of Vitamin B12 of 
Women of Reproductive Age in LMIC, by Region. 

  
The vertical reference lines represent the FAO/WHO Estimated Average Requirements for vitamin B6 (1.08mg/d) and vitamin B12 (2.0ug/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
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Figure 37. Mean/Median Energy Intakes of Pregnant 
Women in LMIC, by Region. 

Figure 38. Protein Intakes as a Percentage of Energy of 
Pregnant Women in LMIC, by Region 

  

EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
The dashed vertical reference line represents the mean energy intake across studies (8.74MJ/d). The bold vertical reference lines represent the 
FAO/WHO’s recommended protein intakes as a percentage of energy: 10-15%. 
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Figure 39. Carbohydrate Intakes as a Percentage of 
Energy of Pregnant Women in LMIC, by Region 

Figure 40. Fat Intakes as a Percentage of Energy of 
Pregnant Women in LMIC, by Region 

  

The vertical reference lines represent the ranges of recommended intakes by the FAO/WHO: 55-75% for carbohydrates and 15-30% 
for fat. 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
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Figure 41. Mean/Median Intakes of Iron of Pregnant 
Women in LMIC, by Region 

Figure 42. Mean/Median Intakes of Calcium of Pregnant 
Women in LMIC, by Region 

  

The vertical reference lines represent the FAO/WHO Estimated Average Requirements for iron (40.0mg/d) and for calcium (833mg/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
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Figure 43. Mean/Median Intakes of 
Zinc of Pregnant Women in LMIC, by 
Region 

Figure 44. Mean/Median Intakes of 
Folate of Pregnant Women in LMIC, by 
Region 

Figure 45. Mean/Median Intakes 
of Vitamin D of Pregnant Women in 
LMIC, by Region 

  
 

The vertical reference lines represent the FAO/WHO Estimated Average Requirements for zinc (11.7mg/d) and folate (480ugDFE/d) and the 
Adequate Intake for vitamin D (5ug/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
 
Figure 46. Mean/Median Intakes of 
Thiamine of Pregnant Women in 
LMIC, by Region 

Figure 47. Mean/Median Intakes of 
Riboflavin of Pregnant Women in 
LMIC, by Region 

Figure 48. Mean/Median Intakes of 
Niacin of Pregnant Women in LMIC, 
by Region 

   

The vertical reference lines represent the FAO/WHO Estimated Average Requirements for thiamine (1.2mg/d), riboflavin (1.2mg/d) and niacin 
(14.0mgNE/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
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Figure 49. Mean/Median Intakes of Vitamin A of 
Pregnant Women in LMIC, by Region 

Figure 50. Mean/Median Intakes of Vitamin C of Pregnant 
Women in LMIC, by Region 

  
The vertical reference lines represent the FAO/WHO Estimated Average Requirements for vitamin A (571ugRE/d) and vitamin C (46.0mg/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
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Figure 51. Mean/Median Intakes of Vitamin B6 of 
Pregnant Women in LMIC, by Region 

Figure 52. Mean/Median Intakes of Vitamin B12 of 
Pregnant Women in LMIC, by Region 

  
The vertical reference lines represent the FAO/WHO Estimated Average Requirements for vitamin B6 (1.58mg/d) and vitamin B12 (2.17ug/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
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Figure 53. Mean/Median Energy Intakes of Lactating 
Women in LMIC, by Region. 

Figure 54. Protein Intakes as a Percentage of Energy of 
Lactating Women in LMIC, by Region. 

  

EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
The dashed vertical reference line represents the mean energy intake across studies (8.66MJ/d). The bold vertical reference lines represent the 
FAO/WHO’s recommended protein intakes as a percentage of energy: 10-15%. 
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Figure 55. Carbohydrate Intakes as a Percentage of 
Energy of Lactating Women in LMIC, by Region. 

Figure 56. Fat Intakes as a Percentage of Energy of 
Lactating Women in LMIC, by Region. 

  

The vertical reference lines represent the ranges of recommended intakes by the FAO/WHO: 55-75% for carbohydrates and 15-30% for fat. 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
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Figure 57. Mean/Median Intakes of Iron of Lactating 
Women in LMIC, by Region. 

Figure 58. Mean/Median Intakes of Calcium of Lactating 
Women in LMIC, by Region. 

  

The vertical reference lines represent the FAO/WHO Estimated Average Requirements for iron (10.7mg/d) and for calcium (833mg/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
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Figure 62. Mean/Median Intakes of 
Thiamine of Lactating Women in 
LMIC, by Region. 

Figure 63. Mean/Median Intakes of 
Riboflavin of Lactating Women in 
LMIC, by Region. 

Figure 64. Mean/Median Intakes of 
Niacin of Lactating Women in LMIC, 
by Region. 

   

The vertical reference lines represent the FAO/WHO Estimated Average Requirements for thiamine (1.25mg/d), riboflavin (1.3mg/d) and niacin 
(13.1mgNE/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 

 

Figure 59. Mean/Median Intakes of 
Zinc of Lactating Women in LMIC, by 
Region. 

Figure 60. Mean/Median Intakes of 
Folate of Lactating Women in LMIC, by 
Region. 

Figure 61. Mean/Median Intakes 
of Vitamin D of Lactating Women 
in LMIC, by Region. 

  

 

 

The vertical reference lines represent the FAO/WHO Estimated Average Requirements for zinc (14.6mg/d) and folate (400ugDFE/d). There is no 
vertical reference line for the Adequate Intake for vitamin D (5ug/d), as it is off of the graph. 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
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Figure 65. Mean/Median Intakes of Vitamin A of 
Lactating Women in LMIC, by Region. 

Figure 66. Mean/Median Intakes of Vitamin C of 
Lactating Women in LMIC, by Region. 

  

The vertical reference lines represent the FAO/WHO Estimated Average Requirements for vitamin A (607ugRE/d) and vitamin C (58.3mg/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 

Figure 67. Mean/Median Intakes of Vitamin B6 of 
Lactating Women in LMIC, by Region. 

Figure 68. Mean/Median Intakes of Vitamin B12 of 
Lactating Women in LMIC, by Region. 

  

The vertical reference lines represent the FAO/WHO Estimated Average Requirements for vitamin B6 (1.7mg/d) and vitamin B12 (2.3ug/d). 
EM = Eastern Mediterranean; SEA = South East Asia; WP = Western Pacific 
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APPENDIX 1 
Search Terms Used for the Systematic Literature Review on the Dietary Intakes of Adolescent Girls, Women of 
Reproductive Age, and Pregnant and Lactating Women in Low- And Middle-Income Countries. 

Population Terms Dietary Terms Geographical Terms 

Adolescent 

Adolescents 

Lactation 

Postpartum 

Preconception 

Pregnant 

Reproductive Age 

Diet 

Dietary Habits 

Dietary Intake 

Dietary Pattern 

Food Intake 

Nutrient Intake 

Africa 

East Africa 

West Africa 

Sub-Saharan Africa 

Southern Africa 

All LMIC in Africa* 

South America 

Central America 

Latin America 

All LMIC in the Americas* 

South East Asia 

South Asia 

All LMIC in South East Asia* 

Western Pacific 

All LMIC in the Western Pacific* 

Eastern Mediterranean  

All LMIC in the Eastern 
Mediterranean* 

* LMIC included in Africa: Algeria, Angola, Benin, Botswana, Burkina Faso, Burundi, Cameroon, Central African Republic, Chad, 
Comoros, Cote d’Ivoire, Democratic Republic of Congo, Eritrea, Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, 
Lesotho, Liberia, Madagascar, Malawi, Mali, Mozambique, Mauritania, Mauritius, Namibia, Niger, Nigeria, Republic of Congo, 
Rwanda, Sao Tome and Principe, Senegal, Seychelles, Sierra Leone, South Africa, South Sudan, Swaziland, Tanzania, Togo, 
Uganda, Zambia and Zimbabwe; in the Americas: Argentina, Belize, Bolivia, Brazil, Colombia, Costa Rica, Cuba, Dominica, 
Dominican Republic, Ecuador, El Salvador, Grenada, Guatemala, Guyana, Haiti, Honduras, Jamaica, Mexico, Nicaragua, Panama, 
Paraguay, Peru, St. Lucia, St. Vincent and the Grenadines, Suriname and Venezuela; in the Eastern Mediterranean: Afghanistan, 
Djibouti, Egypt, Iran, Iraq, Jordan, Lebanon, Libya, Morocco, Pakistan, Somalia, Sudan, Syrian Arab Republic, Tunisia and Yemen; 
in South East Asia: Bangladesh, Bhutan, Democratic Republic of Korea, India, Indonesia, Maldives, Myanmar, Nepal, Sri Lanka, 
Thailand and Timor-Leste; and in the Western Pacific: Cambodia, China, Cook Islands, Fiji, Kiribati, Lao, Malaysia, Marshal 
Islands, Micronesia, Mongolia, Nauru, Niue, Palau, Papua New Guinea, Philippines, Republic of Korea, Samoa, Solomon Islands, 
Tonga, Tuvalu, Vanuatu and Viet Nam. 
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APPENDIX 2 
Flow Chart Depicting the Methodology of the Systematic Literature Review on the Dietary Intakes of Adolescent 
Girls, Women of Reproductive Age, and Pregnant and Lactating Women in Low- and Middle-Income Countries. 

 



 

 

SPRING 
JSI Research & Training Institute, Inc. 
1616 Fort Myer Drive, 16th Floor ○ Arlington, VA 22209 ○ USA 
Phone: 703-528-7474 
Fax: 703-528-7480 
Email: info@spring-nutrition.org 
Internet: www.spring-nutrition.org  

JSI Research and Training Institute, Inc. ○ Helen Keller International ○ 

The International Food Policy Research Institute ○ Save the Children ○ The Manoff Group 


	NUTRITIONAL STATUS LANDSCAPE OF ADOLESCENT GIRLS AND WRA
	Anthropometric Status
	Height
	Body Mass Index

	Micronutrient Deficiencies
	Dietary Intake and Practices
	Nonpregnant Adolescent Girls and WRA
	Pregnant Women
	Lactating Mothers

	Physical Activity

	EVIDENCE FOR PRECONCEPTIONAL, ANTENATAL, AND POSTPARTUM NUTRITION ACTIONS
	Improving Maternal Height over the Life Cycle
	Preconceptional Care
	Weight Maintenance, Weight Gain, and Weight Loss
	Improve Diet Quality as a Lifestyle Goal
	Lead an Active Lifestyle

	Antenatal Care
	Gestational Weight Gain
	Healthy Eating During Pregnancy
	Staying Physically Active During Pregnancy

	Postpartum Care
	Maintenance of Good Nutrition
	Getting Back to a Healthy Weight
	Promoting Physical Activity
	Supporting Existing Healthy Behaviors


	spring_review_programmatic_responses.pdf
	INCLUSION AND EXCLUSION CRITERIA
	DATA ANALYSIS
	LIMITATIONS AND DIFFICULTIES
	PROGRAMS/PROJECTS TARGETING ADOLESCENT GIRLS
	PROGRAMS/PROJECTS TARGETING WOMEN OF REPRODUCTIVE AGE
	EVIDENCE OF EFFICACY AND EFFECTIVENESS
	Progresa (Oportunidades) in Mexico
	Adolescent Girls Anemia Control Program in India
	Nutrition Intervention Program in Nicaragua
	UMANG Program in India
	Bangladesh Micronutrient Powder Program in Bangladesh
	Plan Mas Vida Program in Argentina
	Vietnam Folate Supplementation Pilot
	Chinese National Folate Program
	National Flour Fortification Program in Uzbekistan

	POLICIES AND SYSTEMS
	PROGRAMS
	Nutrition Program Design Assistant: A Tool for Program Planners
	Girls Guides Anemia Prevention Badge Project
	Nutrition Advocacy Training
	Community Worker’s Training Guide and Handbook
	Integrated Anemia Prevention and Control Toolkit
	Maternal Infant and Young Child Nutrition and Family Planning (MIYCN-FP) Integration Toolkit
	Maternal Nutrition Poster
	Toolkit on How to Promote and Protect the Nutrition of Mothers and Children




