Tackling the double burden of malnutrition: what actions are needed at the individual and family level?
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Introduction
As explained in recent reports (World Bank 2006), the key window of opportunity for tackling both undernutrition and overweight is from pre-pregnancy through the first two years of life.  Prior to pregnancy, it is important that the woman’s stores of several key nutrients, such as iron and vitamin A, be sufficient to allow for adequate maintenance of the mother’s nutritional status while providing optimal nutrient delivery to the fetus beginning from conception.  Adequate folate status at this stage is essential to reduce the risk of neural tube defects during early gestation, before the woman even knows that she is pregnant.  In addition, the woman’s pre-conception body mass index should be within the normal range, i.e., neither too low nor too high, to optimize pregnancy outcome.  It has long been known that, even with adequate weight gain during pregnancy, a woman with a low pre-conception weight has a higher risk of delivering a low birth weight infant (March of Dimes, 2002).  At the other end of the BMI spectrum, recent research has revealed that maternal obesity is a major risk factor for pregnancy complications, including Cesarean section delivery, gestational diabetes, maternal hypertension, birth defects and perinatal mortality (March of Dimes 2002).  Because weight loss is not advised during pregnancy, women need to achieve a normal BMI prior to becoming pregnant if they wish to lower the risk of these adverse outcomes.
During pregnancy and lactation, adequate nutrient intake is essential for fetal growth and production of breast milk that is sufficient in both quantity and quality.  In particular, maternal undernutrition at this stage can lead to intrauterine growth retardation and low concentrations of certain nutrients in breast milk (e.g. vitamin A, riboflavin, vitamin B6, vitamin B12, and iodine).  On the other hand, excess maternal weight gain during pregnancy contributes to the risk of later obesity (Siega-Riz et al. 2004), and being overweight at the end of pregnancy has been linked to difficulties in establishing breastfeeding during the first week or two postpartum (Lovelady 2005).  
During the first two years of life, malnutrition has a profound effect on child growth and development, and evidence is accumulating that the consequences are long-lasting.  Growth faltering is most evident during this time period (Shrimpton 2001), particularly during the first phase of complementary feeding (6 to 12 months) when foods of low nutrient density begin to replace breast milk and rates of diarrheal illness due to food contamination are at their highest.  Micronutrient deficiencies are highly prevalent among infants and young children because of their high nutrient needs relative to energy intake and the effects of frequent infection (including subclinical infection) on appetite, nutrient absorption, and nutrient losses.  Deficiencies of certain nutrients, such as iron, are not limited to disadvantaged populations but are evident across all income groups.  Malnutrition during early life leads to permanent stunting in growth (Martorell 1995), and there may also be irreversible sequelae from micronutrient deficiencies that affect brain development and other functional outcomes.  But while adequate growth is essential during this age interval, there is also increasing evidence that excess weight gain, particularly during early infancy, predisposes to later obesity (Dewey 2003).  Thus the goal is to promote an optimal rate of growth, not to maximize it.

   Although the key interval for effective intervention is from pre-conception through the first two years of life, it is also essential to promote optimal dietary practices and physical activity during the rest of childhood and adolescence.  This is the age when lifelong food habits are established and opportunities to reinforce regular physical activity are greatest.  Furthermore, adequate nutrient intake of girls during adolescence contributes to the likelihood that they will have sufficient nutrient stores when they first become pregnant.
Given these considerations regarding the timing of nutrition interventions, what are some of the key actions that can be taken at the individual and family level?  The following sections will describe four categories of essential actions [Box 1], as well as the barriers that limit the ability of individuals and families to carry them out. 

1. Prioritize food and care for pregnant and lactating women and their infants

The additional food needed during pregnancy and lactation is critical to ensuring adequate nutrition, but patterns of intra-household food distribution in favor of adult males can make it difficult for women in impoverished communities to obtain an adequate quantity and quality of food.  The extra energy needed during pregnancy and lactation is a small percentage of total household energy needs.  For example, for a household with one adult male who requires ~ 2500 kcal/d, an adult female who requires ~2000 kcal/d (when not pregnant or lactating), and one child aged 5-7 years who requires ~1500 kcal/d, total household energy needs are ~6000 kcal/d.  The additional energy required during pregnancy (300 kcal/d) and lactation (500 kcal/d) is only 5% and 8%, respectively, of total household energy needs. Similarly, the extra energy needed from complementary foods for an infant 6-12 months of age (200-300 kcal/d; Dewey and Brown 2003) is only 3-5% of total household energy needs.  Thus, when food availability to the family as a whole is not severely limited, it should be feasible for families to adjust intra-household food availability to ensure that pregnant and lactating women and their infants take priority. However, when household food insecurity is persistent, even these small amounts of extra food may be unavailable.  Other barriers to prioritizing food to these vulnerable individuals include gender bias, the high energy demands of labor-intense activities for certain members of the household, and the practice of “eating down” during pregnancy to avoid complications during delivery associated with an infant who is large in proportion to the mother’s size.  Therefore, to facilitate adequate provisioning of food during pregnancy, lactation and infancy, community-level and national-level action is needed to reduce the limitations imposed by such barriers. 

The quality of food is just as important as the quantity during these vulnerable periods.  Thus, priority should be given to ensuring that pregnant and lactating women and their infants receive a diverse diet that includes the most nutrient-rich foods (such as animal source foods, fruits and vegetables) as well as fortified products as needed (e.g. for infants 6-12 months of age (PAHO/WHO 2003)).  This means that when there is a family “pot” of food, these individuals should receive the choice bits of meat, fish, poultry, or egg, as well as sources of vitamin-A rich and other high-quality foods.   Again, there are significant barriers to implementing this recommendation within households, including lack of availability of affordable nutrient-dense or fortified foods, and cultural beliefs regarding the types of foods that are appropriate during pregnancy, lactation or infancy.  Community-level and national-level programs to increase the availability and utilization of low-cost, nutritionally complete foods and/or fortified products for these target groups are therefore needed.

Also important is the prioritization of care, not just food, to the most vulnerable individuals within the household.  For example, it is the family’s responsibility to ensure that pregnant women go for prenatal care and take iron/folic acid supplements, and to reduce the workload (when necessary) during pregnancy and lactation.  Similarly, adequate care for infants can play a key role in ensuring adequate nutritional status.  Barriers to complying with such guidelines may include lack of affordable prenatal care in the area, the cost of supplements and/or low tolerance to iron/folic acid tablets, and time constraints limiting the quality of care for infants.  Ensuring access to prenatal care (including supplements) and implementing programs such as community child-care facilities are actions that can be taken at the community and national level to facilitate prioritization of care at the household level.
2. Breastfeed exclusively for 6 months and continue breastfeeding for 2 years or more

Breastfeeding is a key action for tackling the double burden of malnutrition.  Among preventive interventions to reduce child mortality, it was ranked first in projected impact (Jones 2003), with the potential to prevent 13% of all child deaths.  The primary goal is to increase the percentage of infants who are breastfed exclusively during the first 6 months.  Recent data from Ghana suggest that 22% of all neonatal deaths could be prevented by ensuring that infants are breastfed within the first hour of birth (Edmond 2006), and the Ghana study and others in developing countries confirm the additional protective effect that exclusive or predominant breastfeeding has over partial breastfeeding (Bahl 2005).  Breastfeeding reduces the risk of both undernutrition and overweight later in childhood.  In disadvantaged populations, exclusive breastfeeding is associated with less growth faltering during early infancy (Villalpando 2000), and continued breastfeeding through the second year of life enhances linear growth (Onyango 1999).  In industrialized countries such as the U.S., rates of both underweight and overweight are greatest in infants never breastfed (Grummer-Strawn 2004).  Several meta-analyses have concluded that breastfeeding is protective against child obesity (Arenz 2004; Owen 2005), particularly when breastfeeding duration is > 6 months (Harder 2005), although the mechanisms underlying this relationship are still unclear (Dewey 2003).  

Breastfeeding can also help to prevent maternal obesity, by promoting weight loss postpartum among women who have gained excess weight during pregnancy.  Evidence for this association comes from both randomized trials and from observational studies in industrialized countries in which maternal weight loss postpartum was measured directly and an adequate definition of breastfeeding was utilized (Dewey 2004).  


Breastfeeding is an action that can be taken at the individual level, as long as there is adequate support and guidance for initiating and maintaining lactation.  Some believe that achieving change in breastfeeding rates is difficult because of entrenched infant feeding behaviors in many populations, but evidence from numerous studies has now shown that substantial increases in the rates of exclusive breastfeeding can occur when appropriate support programs are implemented (Bhandari 2003; Quinn 2005).  Nonetheless, there are significant barriers to reaching breastfeeding goals, and actions are needed not only at the individual level, but at all levels.  Such actions should include creation of health care systems that support exclusive breastfeeding, regulation of the marketing of breast milk substitutes, and support for maternity leave and workplace policies and facilities that allow women employed outside the home to continue breastfeeding.  In addition, the increasing prevalence of maternal obesity worldwide may impact breastfeeding rates, as there is growing evidence that maternal overweight is associated with greater difficulty initiating lactation (Lovelady 2005).  Thus, actions to prevent overweight are of importance for multiple reasons.
3. Follow guidelines for complementary feeding and care practices for infants and young children


Complementary feeding is an action that is largely under the control of the family, although support from health care providers is essential.  In 2003, guiding principles for complementary feeding were published by PAHO/WHO (2003).  These include recommendations regarding age of introduction of complementary foods, responsive feeding practices, safe preparation of complementary foods, quantity and consistency of food, meal frequency, types of foods, use of fortified products, and feeding during and after illness.  Effectiveness of interventions to improve complementary feeding practices has been shown in several studies (Dewey 2002; Bhandari 2004).  Most recently, a randomized educational intervention delivered through the health services system in Trujillo, Peru was designed to emphasize three key messages:  1) give thick purees of complementary foods at each meal, 2) add chicken liver, egg or fish to the infant’s serving, and 3) use responsive feeding practices (Penny 2005).  The rate of stunting in the intervention group was one-third of that in the control group (5% vs. 15%).  This illustrates that when health personnel are adequately trained to promote optimal complementary feeding, the impact on child growth can be substantial.  
Recent work to develop an indicator of the nutritional adequacy of complementary foods has demonstrated that dietary diversity, particularly the inclusion of animal-source foods, is predictive of dietary quality (Dewey 2005).  Thus, families should ensure that infants and young children have access to a variety of nutrient-dense foods.  In most populations, however, local complementary foods will still be limiting in iron and often zinc (WHO 1998).  For this reason, use of fortified complementary foods or home fortification with nutrient supplements is a useful strategy.  Processed fortified complementary foods are an attractive option for populations that can afford them and prefer the convenience of an easily prepared food.  However, cost is a limiting factor in many populations.  Home fortification is a less expensive option that requires little change in dietary practices.  A randomized trial was recently conducted in Ghana (Adu-Afarwuah 2006) to compare three multiple micronutrient products used for home fortification of complementary foods for infants between 6 and 12 months of age:  a powder (e.g. Sprinkles), a crushable tablet (e.g. Foodlet), and a fat-based spread (called Nutributter).  All three products were well accepted and significantly improved iron status, but the only one that improved growth was Nutributter.  Motor development was significantly more advanced in all three supplementation groups:  the percentage of children able to walk independently at 12 months was 49% in the Nutributter group, 39% in the Sprinkles group and 36% in the Foodlet group, compared to 25% in the Non-Intervention group.  These results demonstrate that use of fortified products can benefit child nutrition and development.

Many barriers to optimal complementary feeding and care practices exist.  These include 1) limited availability and prohibitive cost of nutrient-dense foods and/or fortified products, 2) time constraints and use of alternate caregivers for the child (such as older siblings), which may limit the ability to practice responsive feeding practices and safe preparation of foods, 3) lack of safe water and sanitation for ensuring hygienic preparation and storage of complementary foods, 4) beliefs regarding appropriate foods and feeding styles, and preferences for larger (i.e., fatter) infants, which may lead to overfeeding, and 5) maternal mental health problems that can interfere with appropriate feeding and care practices.  With regard to the last issue, there is growing evidence that maternal postpartum depression is common not only in industrialized countries but also in developing countries.  Patel et al. (2004) recently summarized evidence from South Asia showing that the prevalence of postpartum depression was 20-28%, and maternal depression was strongly associated with low weight-for-age in the child (relative risk or odds ratios ranging from 2.3 to 7.4).  Thus, it is not sufficient to simply educate families about optimal complementary feeding and care practices.  Community and national-level action is needed to increase the availability and utilization of low-cost, nutritionally complete complementary foods and/or fortified products, as well as safe water, and to address the limitations imposed by household time constraints and maternal depression.

4. Emphasize food group diversity, responsive feeding/eating, and adequate physical activity throughout the life cycle
After the first two years of life, families can prevent undernutrition and overweight by continuing to emphasize food group diversity (especially fruits, vegetables and animal source foods).  Foods that are high in micronutrients are needed throughout childhood and adolescence, particularly during the rapid growth spurt accompanying puberty.  Consuming fruits and vegetables that are rich in fiber and low in energy density may help to prevent overweight.  Promoting responsive eating practices, for example encouraging the child to eat only when hungry and to stop when satisfied, can create life-long habits that may also prevent excess weight gain. Finally, creating opportunities for children, adolescents and adults to be physically active is essential for optimal weight and health.
Although these types of recommendations have been emphasized in dietary guidelines for many countries for years, there are numerous reasons why individuals and families do not or may not be able to adopt them. In disadvantaged populations in industrialized countries, household food insecurity has been linked to adult overweight (Adams 2003).  There are several hypotheses for this seemingly paradoxical relationship, including economic factors (energy-dense but nutrient-poor foods are least expensive (Drewnowski 2005)), psychological influences (uncertainty about whether food will be available later leads to overeating when it is available), lack of access to fruits and vegetables and opportunities for physical activity in lower-income areas, and lack of education or time to make healthy choices.  In developing countries, household food insecurity and cost constraints are primary factors limiting dietary diversity, and the concept of being careful not to overeat and to avoid excess weight gain run counter to generations of experience with food shortages.  Throughout the world, the marketing of foods with low nutrient density and/or high energy density has a strong influence on dietary practices, and the vast increase in ownership of televisions, vehicles and labor-saving devices contributes to sedentary lifestyles.  Moreover, the trend towards urbanization puts a growing number of people into environments that are not conducive to physical activity.  Those who wish to engage in exercise in such environments may find it unsafe, and girls and women may face cultural barriers regarding exercising in public.  

Overcoming these barriers is no easy task, but for all four categories of essential actions described above, it is essential that policies and programs be put into place at every level to help individuals and families embrace healthy diets and patterns of physical activity, before the consequences of the double burden of undernutrition and overweight become overwhelming.
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Key actions at the individual and family level to reduce the double burden of malnutrition





Prioritize food and care for pregnant and lactating women and their infants


Breastfeed exclusively for 6 months and continue breastfeeding for 2 years or more


Follow guidelines for complementary feeding and care practices for infants and young children


Emphasize food group diversity, responsive feeding/eating, and adequate physical activity throughout the life cycle
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