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Micronutrient Fortification: A Pragmatic Solution to Bangladeshi Malnutrition

In the UN’s decade of action on malnutrition, a positive end to the decades-long battle for a healthy world
seems ever more possible. Chosen as one of the World Health Organization’s top five strategies for 
combating malnutrition globally, micronutrient fortification is a proven, effective method way to ensure 
that those who are most at risk can avoid or overcome malnutrition. But while health outcomes improve 
when foods are fortified, implementing a micronutrient fortification program on a large scale comes with 
challenges that often prevent this life-saving measure from reaching vulnerable populations. Nowhere is 
this more evident than in Bangladesh, the world’s eighth most populous nation. 

A country of 166 million people, Bangladesh is considered a developing nation by the World Bank. While
recovering from 20th century regional conflicts, Bangladesh moved into a stratified role as an economy 
dependant on exports to the west. The clothing and textile industries account for approximately 76 percent
of the country’s exports and employ over two million Bangladeshis. Western companies push for cheap 
production, which keeps wages low with the minimum wage equivalent to only $38 US dollars a month. 
For many families this wage is not enough to pay for electricity or telephones and fresh and healthy food.

Agriculture is another of Bangladesh’s main industries, supplying approximately 60 percent of the 
employment in Bangladesh and 30 percent of its total economy. The main crops are cereals such as rice 
and wheat, and jute, which easily flourish in most of the 35,500 square miles of cultivated land in the 
country. The subtropical climate of Bangladesh is good for growing, however monsoons seasons can 
easily flood the low lying plains, the location of some of the farms. Most people in Bangladesh live on 
farms or in rural areas, only 36 percent of the population lives in urban centers. The rural population is 
particularly at risk to health problems such as malnutrition and disease because of limited healthcare 
facilities available.

The UN Food and Agriculture Organization estimates that 9.5 million children in Bangladesh experience 
the harmful effects of malnutrition. In addition, the rates of micronutrient deficiency in Bangladesh are 
among the highest in the world. According to the Orphan Nutrition project, micronutrient deficiency is “a 
lack of essential vitamins and minerals required in small amounts by the body for proper growth and 
development.” Micronutrient malnutrition affects approximately two billion people worldwide, primarily 
women and children. In Bangladesh, studies indicate that one-third of preschool children face anemia due 
to nutrient deficiencies, as do one-quarter of all women. Vitamin D and zinc deficiencies are among the 
most common, with about 40  and 45 percent of preschool-age children affected respectively. Rural 
women are particularly affected and limited in healthcare due to gender discrimination.

In fact, gender inequality and malnutrition are inextricably linked in Bangladesh and in much of the 
developing world. The status of women in a family household can be an indicator of the nutrition of the 
whole family. A 2010 Study by the South Asia Human Development Fund examining the relationship 
between gender and nutrition in Bangladesh found that families headed by women in regions of rural 
Bangladesh are statistically more likely to be food insecure and malnourished than male-headed 
households. The study also examined factors that impact the empowerment of Bangladeshi women, 



including, “decision-making abilities; control of household resources (cash); experience and perception 
on domestic violence; and political participation.” Using these factors they determined that the greater 
empowerment of women in Bangladeshi households has a direct positive association with greater 
nutrition in both the children in the family and the women themselves. Since women and children are the 
most vulnerable to and most affected by micronutrient malnutrition, and the World Bank estimates that 
13% of Bangladeshi households are headed by women, this is an important aspect of the issue to consider 
in micronutrient malnutrition reduction programs.  

Currently, though the country has made significant gains in reducing malnutrition (reducing its overall 
rates of malnutrition by one to two percent per year over the past two decades), micronutrient 
malnutrition has not received the same amount of attention and funding by various government and NGO 
programs as other malnutrition issues, and so remains a top health issue in the Bangladeshi population. 

Micronutrient deficiencies stem from the Bangladeshi diet, which consists mainly of rice. Rice is a high-
calorie food, and therefore provides energy, but lacks many vital nutrients. The USDA Nutrient Database 
shows that 100 grams of cooked rice can provide 123 kcals of energy, but only 0.56 of a milligram of zinc
and 0 micrograms of vitamin B12 and vitamin D. Though these nutrients can be obtained through other 
foods, many Bangladeshi families living on a small monthly wage cannot afford to provide consistently 
healthy meals necessary for childhood development. Because these vitamins are essential to proper 
human growth, children are especially vulnerable to the health risks associated with micronutrient 
deficiencies. For example, zinc is important to the body’s immune system (protecting from viral and 
infectious diseases) and vitamin D is needed for healthy bone growth. 

Micronutrient deficiencies are also the cause of “hidden hunger.” Chronic lack of vitamins and minerals 
leads to deficits in physical and mental development, limiting human potential in both children and adults.
A child who suffers from hidden hunger may lag behind in learning and growth, never be able to catch up.
This has repercussions not only for the individual, but for the society as a whole. 

The obvious solution to micronutrient deficiency caused by a rice-heavy diet is to encourage more diverse
and nutrient-rich eating habits. The government of Bangladesh has released a set of nutritional guidelines 
for healthy and balanced diet in partnership with the FAO that encourages cereals (such as rice) and fruits 
and vegetables to be eaten in generous amounts, and the government considers the implementation of the 
guidelines to be “one of the priority interventions” of food and agriculture policy. However for the 
average family in Bangladesh, eating by these guidelines remains challenging. Because most of 
Bangladeshi agricultural land is devoted the production of cereal crops, and because of the volatile rainy 
seasons, cultivation of fruits and vegetables is limited and it’s difficult to provide enough for the immense
population. This in turn causes local prices for fresh fruits and vegetables to increase. 

Another clear solution would be to directly provide capsulated nutritional supplements. This strategy is 
known to be effective in small scale ventures; the WHO provided nutrient supplements to 4,011 pregnant 
women in Bangladesh and found that the children born to these mothers were healthier than the average. 
However, programs based on oral supplements to reduce micronutrient malnutrition have some 
limitations because they require frequent dosages to be effective, and they could be hard for rural 
Bangladeshis to access consistently. The cost is also an issue. 



Rice provides the the most pragmatic, sustainable, and achievable solution to the micronutrient 
malnutrition problem in Bangladesh. One rice-based malnutrition fighting program called The Golden 
Rice Project has been in development for over 30 years. Golden rice is a biofortified rice crop genetically 
engineered with  high vitamin A content. One typical portion of golden rice can provide 60 percent of a 
child’s daily recommended vitamin intake. Experimental modifications in rice genes have shown 
promising increases in iron and zinc levels as well. There are several problems with biofortified rice 
crops, however. After years of testing, Golden Rice has been ready to be commercially grown since 2013. 
However, there have been controversies about the way the rice was tested and some reports indicate that it
doesn’t deliver on its promise of increasing vitamin A. Because of some strong objections to to 
genetically modified food, governments are wary of approving this type of product.

Other biofortified foods have been useful in reducing malnutrition around the world. The 2016 World 
Food Prize was awarded to a group of scientists who developed a biofortified sweet potato that could be 
grown strongly in Sub-Saharan Africa. There project included education for farmers on the newly 
developed plant, as well as modifications to make the crop high-yield and drought-resistant, and impacted
nearly two million African families across several nations. If a safe biofortified rice crop could be 
introduced into Bangladesh’s highly productive rice agriculture industry, it would likely reduce 
micronutrient deficiencies across the country. 

Another possible solution is rice fortification. Rice can be fortified with many different nutrients by 
several different methods including hot and cold extrusion, coating, and powder enrichment. In 
developing nations, programs have deemed that extrusion methods provide the most nutrients, and well as
being the most efficient processes. The cold extrusion method consists of creating a dough like mixture of
rice flour and vitamins and pressing it into the shape of rice grains. These grains can provide the 
necessary nutrients within the same typical portion size. The UN World Food Programme lead a two-year 
(2012-2014) fortified rice program in an Indian province in which cold extrusion fortified rice was used 
in school provided meals. The program involved the distribution of 1,942 metric tons of fortified rice 
throughout all the schools in the district grades 1 through 8 as well as training for school staff on the 
processes of the program so eventually the WFP can leave program to be managed by the locals. The 
main problem with this program that would limit its effectiveness in Bangladesh is the scope of 
distribution. Though most children go to primary school (98%), five million very poor and rural children 
do not, and they are the ones among the most susceptible to micronutrient malnutrition. Also only 54 
percent of children in Bangladesh attended secondary school, and girls are far less likely to remain than 
boys, so access to school-based programs for those who do not continue would end when they left 
primary school. 

Although these stand-out programs have been creating change through rice, rice fortification has not yet 
been used to its full potential in Bangladesh. The main problem with current programs lies in the scope 
and demographic of the people they benefit. The questions we must ask are: how do we spread solutions 
to the entire affected community, and how can we craft a solution that takes into account the nutrition-
gender link?

The answer is that eradicating micronutrient malnutrition in Bangladesh is not possible through just one 
program. Each single solution has limitations in terms of who it can benefit and how effective it will be, 
so a combination of strategies must be applied to pragmatically and completely solve for this issue. 



The first step lies in Bangladeshi government policy. The government in Bangladesh is very concerned 
about malnutrition and in the past has been eager and successful in creating laws and regulations 
concerning nutrition. One step the government could take would be to have a set of standards for 
processed rice be fortified. Policies like this have been implemented around the world. For example, in 
the United States in the early 40’s, the Food and Nutrition Board supplied a list of nutrients that should be
added to flour and the FDA made a set of standards for enriched flour. The Bangladeshi government could
also approve and help implement the use of biofortified rice crops. Non-governmental organizations such 
as the World Food Program’s distribution of fortified rice through school should also be continued with 
expanded reach, perhaps through the creation of regional nutritional health centers. However, the gender 
issue still remains. With many girls unable to attend school and women unable to leave their village 
without the consent of a male relative, even expansion of programs like the WFP’s could not be totally 
effective. 

NGO programs and government policy have to be designed specifically with gender in mind. The Bill and
Melinda Gates Foundation has established a set of guidelines for “Creating Gender Responsive 
Agricultural Programs” in order to make sure the programs they fund benefit women and communities. 
The guidelines explain that programs aimed at helping a general population are not as effective as “gender
aware” programs because “women can be further marginalized if their concerns and needs are not 
explicitly factored into the program design.” 

A holistically effective nutrition plan for Bangladesh could train women in the farming of a biofortified 
rice crop, and include grants and training for agricultural technology and balanced diets, as well as 
focusing on the empowerment of young girls and mothers. According to the Gender Responsive Programs
guidelines, “When women farmers are meaningfully included in agricultural development opportunities, 
not only do farms become more productive but adoption of new technologies increases and overall family
health improves.” This claim is backed up with research from global agricultural programs. The study 
further states that, “if women farmers across the developing world had the same access as men do to 
resources such as land, improved seed varieties, new technologies, and better farming practices, yields 
could increase by as much as 30 percent per household and countries could see an increase of 2.5 to 4 
percent in agricultural output.” These benefits could positively impact the entire country of Bangladesh, 
as well as individual Bangladeshi families. In addition, “Women have also been shown to be more likely 
than men to reinvest income in the health of children and other family members and in a more varied and 
nutritious family diet.”

With funding from UN programs, NGOs, and bilateral national development funds (Australia in particular
is promising to provide almost $60 million in bilateral aid to Bangladesh in 2017-18 with a specific 
emphasis on ending poverty and its effects,) these several solutions can be implemented.

In conclusion, micronutrient malnutrition in Bangladesh is not a simple fix. A well balanced and varied 
diet is the ideal way to solve for the issue, but because this isn’t possible for most Bangladeshis in the 
greatest need, specifically women and children, micronutrient fortification. Proven to deliver positive 
health outcomes at a lower cost relative to other solutions, micronutrient fortification can make an impact 
in reversing the statistics on malnutrition in Bangladesh. Combined with gender aware agriculture 
programs, and with cooperation among international organizations and the national and local government,
all Bangladeshis can receive the nutrition they need to thrive. 
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