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Glossary

Anemia 
A condition in which levels of red blood cells in the blood (or he-
moglobin in the red blood cells) are lower than normal, such that 
red blood cells are not able to supply enough oxygen to all the 
tissues in the body. It is most commonly caused by nutritional 
deficiencies (iron, folate, vitamins B12 and A); hemoglobinopa-
thies; and infectious diseases (e.g., malaria, tuberculosis, HIV, 
and parasite infections).1

Antenatal Care 
Antenatal care (ANC) can be defined as the care provided by 
skilled healthcare professionals to pregnant women and adoles-
cent girls to ensure the best health conditions for both mother 
and baby during pregnancy. 

Bioavailability 
The rate and extent to which an active ingredient in a supple-
ment or food is absorbed and becomes available for use at a par-
ticular site. This estimation informs the amount of the ingredient 
that is absorbed and available for utilization or storage.2

Cost per Disability-Adjusted Life Years (DALYs) Averted  
An increasingly popular means of assessing the cost-effective-
ness of strategies to improve population health.

DALY (Disability-Adjusted Life Year) 
One DALY represents the loss of the equivalent of one year of full 
health. DALYs for a disease or health condition are the sum of 
the years of life lost to due to premature mortality (YLLs) and the 
years lived with a disability (YLDs) due to prevalent cases of the 
disease or health condition in a population.3

Dietary Reference Intake (DRI)  
Quantitative values that estimate nutrient intakes that are 
useful for planning and assessing diets for healthy people, 
including: the Estimated Average Requirement, EAR (an intake 
value estimated to meet the nutrient requirements of half of all 
people); Recommended Dietary Allowance, RDA (a dietary intake 
level that is sufficient to meet the nutrient requirements of most 
people); Adequate Intake, AI (a recommended nutrient intake 
that meets or exceeds the amount needed to maintain adequate 
nutrition in most people); and Tolerable Upper Intake Level, UL 
(the largest daily intake of a nutrient that is considered unlikely 
to cause harmful side-effects for most people).4 

Essential Medicines List (EML)  
A list of the minimum medicines needed for a basic healthcare 
system, detailing the most efficacious, safe, and cost-effective 

medicines for priority conditions. MMS was added to the WHO 
EML in 2021. 

Folate 
A water-soluble B vitamin (vitamin B9) that functions in nucleic 
acids (e.g., DNA and RNA) synthesis and amino acid metabolism. 
Folate is naturally present in many foods, including vegetables, 
fruits, nuts, beans, peas, grains, and animal-based foods, espe-
cially liver.5 Folate recommendations are made in dietary folate 
equivalents (DFE). The RDA for pregnant women is 600 µg DFE.

Folic Acid 
The fully oxidized form of folate (vitamin B9) that is synthetic, or 
manufactured, and used in supplements and fortified foods.6  
1 µg of folic acid equals 1.67 µg DFE.

Food/Dietary Supplement 
A product that is intended to be added to the diet, containing one 
or more ingredients (e.g., vitamins, minerals, herbs, botanicals, 
amino acids, or their components) with a product label and in-
tended to be taken by mouth as a pill, capsule, tablet, or liquid.6 

Food Label 
Any tag or other descriptive matter that is marked or attached to 
a food or product.7 It acts as an informational tool which helps 
consumers consider the nutritional content and health benefits 
of packaged foods and products.8 When referring to dietary 
supplements, information includes a descriptive name of the 
product, stating that it is a “supplement” as well as the name 
and place of business of the manufacturer and all ingredients 
contained in the product.

Formative Research 
Evaluation activities that are conducted within a project to assess 
whether the objectives are being met and, if not, to modify the 
direction to ensure that they are met.9 Formative research is a 
process in which researchers, public health practitioners, etc. de-
fine a population of interest, determine how to access them, and 
describe the relevant characteristics of the population in relation 
to a specific public health issue and its solution.10 

Fortification 
Evidence-informed intervention that consists of intentionally 
increasing the content of one or more vitamins and/or minerals 
in a food, beverage or condiment to improve the nutritional 
quality of the food supply and deliver a public health benefit. 
Fortification contributes to the prevention, reduction and control 
of micronutrient deficiencies. For example, salt is fortified with 
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the micronutrient iodine and is said to be “fortified with iodine, 
or iodized”.11 

Hemoglobin 
A protein found in red blood cells that carries oxygen to the tis-
sues in the body. Optimal levels are required for the physiologic 
needs and vary by factors such as age, sex, pregnancy, lifestyle 
and environment. Reduced levels of hemoglobin in red blood 
cells is associated with anemia.1

Implementation Research 
An integrated investigation combining research and practice to 
accelerate the development and delivery of public health solu-
tions and involving the application of knowledge to delivery of 
health policies and programs. Formative research is an important 
component of implementation research. It uses many disciplines 
and methods through partnerships to enhance equity, efficiency, 
scale-up, and sustainability of public health.12

Iron 
A trace element (mineral) that is needed in the body and is an 
essential component of hemoglobin (red blood cell protein that 
transfers oxygen from the lungs to the tissue) which is important 
for physical growth, neurological development, cellular function-
ing, and hormone synthesis. Dietary iron has two main forms: one 
found in animal-based food called heme, and the other found in 
plants and iron-fortified foods, called non-heme or ionic iron.13 

Low Birth Weight 
Weight at birth of less than 2,500 grams.14 Babies with low 
birth weight (LBW) are at risk of sudden infant death syndrome 
(SIDS), infections, delayed development, learning disabilities, 
breathing problems, cerebral palsy, heart disorders, and other 
health conditions, and have a predisposition for noncommunica-
ble diseases in adulthood.8 

Macronutrients 
Nutrients including proteins, carbohydrates and fats that provide 
calories or energy and are required in large amounts to maintain 
body functions. 

Malnutrition 
An excess or deficiency in nutrient intake, imbalance of essen-
tial nutrients, or impaired nutrient utilization.15 Malnutrition 
includes undernutrition (wasting, stunting, underweight, 
micronutrient deficiencies), overweight, and obesity, including 
diet-related noncommunicable diseases (heart disease, stroke, 
diabetes, etc.).16 

Meta-analysis 
A statistical method to combine results of different studies, espe-
cially those with a small sample size or with conflicting results. 
It is often an important component of a systematic review, a 
survey in which the results of the studies included in the review 
are statistically similar and are combined and analyzed as if they 
were one study.17

Micronutrients 
Vitamins and minerals that are essential and needed by the body 
in very small quantities.18 

Micronutrient Deficiency 
Shortage of a vitamin or mineral needed by the body.19 

Mineral 
A nutrient that is needed in small quantities to keep the body 
healthy, including calcium, magnesium, iron and zinc.20 

Multivitamin 
A product that is meant to supplement the diet. Multivitamins 
contain a variety of vitamins (and often minerals). The number 
and amounts of nutrients can vary substantially by product.21 

Perinatal 
A term referring to the time spanning from 22 completed weeks 
of gestation and ending seven completed days after birth.22 

Postnatal 
A term referring to the time beginning immediately after the birth 
and extending up to six weeks (42 days) after birth of the baby.23 

Pre-eclampsia 
An episode of hypertension (high blood pressure) occurring 
during pregnancy that is persistent (diastolic blood pressure 
≥ 90 mm Hg) and associated with substantial proteinuria (high 
protein in urine > 0.3 g/24 hours).24 

Prenatal 
A term referring to the time during pregnancy and before birth. 
Also called antenatal.25 

Recommended Dietary Allowance (RDA)  
Average daily level of intake sufficient for meeting the nutrient 
requirements of 97–98% healthy individuals and a measure typi-
cally used to create nutritionally adequate diets.26 RDAs are devel-
oped by the Food and Nutrition Board at the Institute of Medicine 
of the National Academies and vary by age, gender, pregnancy and 
breastfeeding. For example, the RDA for vitamin C is 80 mg/day 
for a pregnant teenaged woman and 90 mg/day for men.8 
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Systematic Review 
A structured research method that consists of rigorously identify-
ing, selecting and analyzing appropriate data to answer a specific 
question.8 

UNIMMAP  
UNICEF/WHO/United Nations University International Multiple 
Micronutrient Antenatal Preparation.

Vitamin 
A type of nutrient that the body needs in small amounts to 
function and maintain health. Vitamins are micronutrients. 
Examples include vitamins A, C and E.8 

Vitamin A 
A micronutrient and general term for a group of compounds that 
includes provitamin A carotenoids, which are found in plant-
based foods, and retinol, which is preformed vitamin A found 
in animal-based foods. The body can use retinol to make retinal 
and retinoic acid, other forms of vitamin A, which support vision, 
bone growth, reproduction, immunity, cell development and skin 
health, and are found in certain foods (e.g., eggs, liver, fortified 
milk, cheese, leafy green vegetables, broccoli, dark orange fruits 
and vegetables, and red bell pepper).8 

Vitamin B12 
Vitamin forms (vitamers) that contain cobalt and are needed for 
certain chemical reactions in the body. Vitamin B12 helps main-
tain healthy nerve cells and red blood cells, is needed to make 
DNA, and is required for the metabolism of carbohydrates, fats 
and proteins. Also referred to as cobalamin.8
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and too small, helping the next generation to survive and thrive. Yet 
today, only about 5% of women in need of MMS are receiving it.2

The overwhelming evidence of the benefits of MMS has pro-
pelled progress on MMS over the last decade. In just the last three 
years, since the launch of the first Sight and Life Foundation MMS 
Special Report, the World Health Organization (WHO) has up-
dated antenatal care (ANC) guidelines with a conditional recom-
mendation of MMS and has added MMS to the Essential Medicines 
List (EML). Many countries are now implementing or completing 
formative research on MMS, making the case for MMS as the stan-
dard of care for prenatal vitamins. 

The work is far from complete, however. The next decade is a 
new frontier for MMS, and with the right support from countries, 
donors and other stakeholders, MMS will save lives and change 
futures. Ensuring women everywhere have access to the supple-
ments they need during pregnancy will require renewed global 
ambition. Here’s where we should start: 

First, WHO should revisit the evidence on MMS. The 2020 
WHO Antenatal Care Recommendations for a Positive Pregnancy 
Experience only recommends the use of MMS in the context of rig-
orous research. WHOʼs previously raised concerns regarding effec-
tiveness, safety and cost-effectiveness have been addressed by the 
MMS Technical Advisory Group. The responsibility now lies with 
WHO to re-evaluate the evidence. In doing so, we call on WHO to 
be transparent about their concerns and next steps.

Second, supply and demand issues need to be further exam-
ined and addressed. The demand for MMS is growing every day, 
and women’s demand for MMS is expected to double by 2025, but 
there are still very few suppliers that produce the United Nations 
International Multiple Micronutrient Antenatal Preparation (UN-
IMMAP) MMS formulation, considered as the gold standard due to 
its clinical testing. Further, accepted supply standards are lacking, 
and this compromises the ability to ensure full access and equity 
in the delivery of MMS. 

Third, every pregnant woman deserves access to high-quality ANC 
services that include comprehensive prenatal supplements. Globally, 
only two-thirds of pregnant women are accessing at least four ANC 
visits.3 Of the women that are receiving ANC, even fewer are receiving 
the highest quality prenatal vitamins. It’s clear: the world’s women de-
serve a paradigm shift in the delivery of antenatal care. The switch to 
and scale-up of MMS can serve as a catalyst to change the way women 
access and experience health and nutrition services. 

Achieving these objectives will require political leadership. 
The world is currently experiencing multiple, overlapping crises 
that further exacerbate malnutrition, and women in low-and-mid-
dle-income countries are being hit the hardest. Maintaining the 
status quo for prenatal vitamins in the face of great need is an 
affront to women’s rights and an issue of equity. Twenty years of 

Introduction
Malnutrition plagues every country in the world, bearing adverse con-
sequences in the short and long term that hinder communities and 
entire countries from reaching their fullest potential. If properly ad-
dressed, good nutrition has the power to develop healthy, prosperous 
and thriving communities and countries. 

Micronutrient deficiencies are often referred to as ‘hidden 
hunger’ because they develop gradually, and the consequences are 
only seen once irreversible. A recent article in The Lancet Global 
Health estimates that 57% of preschool-age children and 74% of 
non-pregnant women of reproductive age are deficient in one or 
more of the three ‘core’ micronutrients (iron, zinc and vitamin A 
for preschool-age children; iron, zinc and folate for non-pregnant 
women of reproductive age).1 The Lancet also identified women’s 
nutrition as a neglected area.
 

“The next decade is a new 
 frontier for MMS”

High rates of micronutrient deficiency in women combined with 
inaction and neglect have perpetuated the cycle of malnutrition: mal-
nourished women become pregnant and give birth to malnourished 
children. Multiple micronutrient supplements (MMS) containing 15 
essential vitamins and minerals are proven to be safe and effective in 
improving the nutrition of pregnant women and reducing poor birth 
outcomes. There is consensus among the scientific community that 
MMS has a similar impact to iron and folic acid supplements on ane-
mia but performs better in preventing babies from being born too early 

Yashodhara Rana, Danielle Porfido  
Eleanor Crook Foundation, Washington, DC, USA

Editorial 
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evidence has made it clear that MMS delivers superior results to 
IFA. That these inferior supplements are the standard of care in 
low- and middle-income countries remains a double standard. 

“The world’s women deserve a 
paradigm shift in the delivery of 
antenatal care”

This double standard in care should not be allowed to remain, 
and it doesn’t need to. Amid decades of research and evidence, 
it’s time to make sure that MMS is in the hands of every pregnant 
woman that needs it. We stand ready to drive significant, sustain-
able impact that will transform the lives of pregnant women, their 
families and communities.

The Sight and Life Foundation MMS Special Report 2.0 has 
compiled and curated the latest evidence, country experiences 
and implementation tools. It aims to serve as a resource for de-
cision-makers and implementers to drive the scale-up of MMS 
globally. We are deeply grateful to all who have contributed to this 

Correspondence: Dr Klaus Kraemer, President, Sight and Life 
Foundation, PO Box 2116, 4002 Basel, Switzerland  
Email: klaus.kraemer@sightandlife.org 
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Foreword: Accelerating Multiple 
Micronutrient Supplement Supply 
Today to Meet Future Demand 

Spencer Kirk   
Kirk Humanitarian, Salt Lake City, UT, USA

recognized MMS formula known as United Nations International 
Multiple Micronutrient Antenatal Preparation (UNIMMAP). And 
it shares how momentum is continuing to build at the national 
level, with at least 20 low- and middle-income countries (LMIC) 
currently introducing or exploring use of UNIMMAP MMS, with 
many more countries expected to soon follow. 

While this is all progress worth celebrating, there is a great 
deal of work still to be done to reach all pregnant women in need. 
We are in a crucial phase for introduction and scale-up of MMS 
globally, but greater investment and actions are needed, including 
the following: 
• We must urgently support continued investment in 

national introduction of UNIMMAP MMS using an im-
plementation science (IS) approach. Many countries are 
already moving forward and successfully using IS to under-
stand the barriers and enablers of supply, demand and deliv-
ery and to design and test strategies to deliver MMS effectively 
in their national context. This Sight and Life MMS Special Re-
port 2.0 is a critical resource for the community working to 
introduce and scale up MMS in LMIC. Importantly, it provides 
learnings based on individual country experiences that point 
to a way forward to accelerate introduction of UNIMMAP 
MMS. These valuable evidence-based learnings, practical 
tools and resources can be used now by decision-makers ac-
tively exploring or just beginning the introduction of UNIM-
MAP MMS. However, because of the context-specific nature 
of introduction, continued investment in IS is needed to help 
each country identify effective strategies for integrating UN-
IMMAP MMS into their national health services, while con-
tinuing to facilitate cross-country learnings. 

As more countries move to introduce UNIMMAP MMS, de-
mand is expected to rise significantly in the next few years. 
Yet our current global supply and manufacturing capacity 
is not equipped to handle this surge. This report sounds an 
alarm bell on supply issues. By 2030, without action, the pro-
jected supply of UNIMMAP MMS will support just 30 million 
pregnant women each year. This means that at our current pace, 
only 13% of the 228 million women who become pregnant every 
year in LMIC will have access to this essential intervention. We 
must work together to build global and regional manufactur-
ing capacity and coordinated procurement and deployment  
of MMS, as well as to support national production  
where feasible. 

Since the last Sight and Life Foundation Special Report on Multiple 
Micronutrient Supplementation (MMS) in pregnancy was published 
in April 2020, the world has changed in many ways. The COVID-19 
pandemic has claimed millions of lives and exposed long-standing fra-
gilities in our health systems; armed conflicts and climate shocks have 
continued to intensify around the world; and we are now contending 
with an escalating global food and nutrition crisis that threatens the 
health, wellbeing and future of millions. In just a few short years, we 
have seen decades of progress on global health and nutrition threat-
ened with erasure. 

During this same period, consensus has emerged among ma-
ternal health and nutrition experts on the evidence-based inter-
ventions that are proven to fight malnutrition and its harmful 
consequences in a safe, cost-effective and affordable manner. 
MMS is among those proven interventions, and is now recog-
nized as an untapped opportunity to address malnutrition in 
pregnant women. Research and collective advocacy efforts have 
led to a policy framework – culminating in 2021 with inclusion of 
MMS in the World Health Organization’s Model List of Essential 
Medicines – that supports the introduction of MMS into antenatal 
care services as a critical intervention for pregnant women. 

“This Sight and Life MMS Special 
Report 2.0 is a critical resource  
for the community working to  
introduce and scale up MMS in LMIC”

This Sight and Life MMS Special Report 2.0 is further proof of 
the global momentum around MMS, strengthened by increased 
dialogue and partnership among stakeholders. It contains the 
latest evidence showing the unequivocal benefits of the globally 
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dard of care for women globally. Its introduction is supported by 
a policy guidance framework, and a growing number of countries 
are exploring or already transitioning from IFA to MMS. But two 
areas need more attention and resources. First, we need to 
ramp up investments in manufacturing and procurement of 
UNIMMAP MMS to ensure there is something to place into a 
pregnant woman’s hands; and we must expand investments 
in national introduction initiatives using an IS approach to 
ensure UNIMMAP MMS supplies and delivery strategies are 
synchronized. Solving global MMS supply and delivery issues re-
quires governments, UN agencies, private donors, manufacturers 
and NGOs to come to the table and work together. Timing becomes 
even more critical given that it takes 4–5 years for an established 
manufacturer to produce a high-quality MMS product in volume 
and for national governments to build an effective strategy to en-
sure that UNIMMAP MMS is delivered to every pregnant woman 
that needs it.
 
We must act now. 

Spencer Kirk
Managing Director, Kirk Humanitarian

“UNIMMAP MMS is now positioned 
to become the standard of care for 
women globally”

Kirk Humanitarian is a private family foundation dedicated 
to improving global health through a focus on women’s nutrition 
during pregnancy. Since 2002, we have focused our efforts on 
building manufacturing capacity for high-quality, low-cost UNIM-
MAP MMS and supporting evidence-based national introduction 
of UNIMMAP MMS in LMIC by donating MMS supplies at zero cost 
and supporting IS efforts. At the end of 2022, we had reached more 
than 29 million women worldwide with a halal-certified product 
that meets internationally recognized quality standards as certi-
fied by the United States Pharmacopeia (USP). And by the end of 
2023, we expect to have reached an additional 10 million preg-
nant women with our donated UNIMMAP MMS. Simultaneously, 
through our efforts to engage manufacturers and purchase prod-
uct at high volume, we have been able to benchmark UNIMMAP 
MMS at cost parity with iron-folic acid (IFA), the current standard 
of care. Nevertheless, providing enough UNIMMAP MMS product 
to support the pregnancies of 228 million women annually in LMIC 
requires more investment that must be a shared responsibility.

Though we face complex challenges and circumstances, it is 
important to recognize that we – the MMS movement – have mo-
mentum. UNIMMAP MMS is now positioned to become the stan-

Correspondence: Spencer F. Kirk, Managing Director,  
Kirk Humanitarian, 2755 E Cottonwood Pkwy, Salt Lake City,  
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Key messages:

•  Prenatal multiple micronutrient supplements (MMS) pro-
vide a variety of vitamins and minerals to fill the gap be-
tween the typically low micronutrient intakes observed 
in low-resource settings and the higher requirements im-
posed by pregnancy.

•  Various meta-analyses demonstrated that MMS containing 
iron and folic acid resulted in a consistent relative risk re-
duction for several outcomes, including low birthweights, 
small-for-gestational-age births, preterm births and still-
births, over and above the benefits provided by iron and 
folic acid supplements (IFA).

•  The benefits of MMS (when compared to IFA) are even 
greater among anemic and underweight pregnant women, 
those who initiate supplementation earlier, and those with 
higher adherence.

• MMS is a cost-effective intervention that brings additional 
benefits for the health of the mother, from improved micro-
nutrient status to adequate gestational weight gain. 

• MMS is safe, meaning that there is no evidence of harm or 
hypervitaminosis-related adverse effects. 

• The research gaps identified in the 2020 WHO update of 
the MMS recommendation have now been addressed with 
recent meta-analyses and should be considered in future 
convenings of the WHO guideline development group.

Update on the Scientific Evidence 
on the Benefits of Prenatal Multiple 
Micronutrient Supplements 

The Multiple Micronutrient Supplementation in 
Pregnancy Technical Advisory Group (MMS-TAG) 

Introduction
Vitamins and minerals, often referred to as micronutrients, are 
essential nutrients required in small amounts for healthy devel-
opment, disease prevention and wellbeing across all life stages. 
During pregnancy, they have a particularly important role in all 
phases of fetal development, from the implantation and vascu-
larization of the placenta, to the organ and neurological develop-
ment, tissue deposition and body composition of the offspring.1

Recent global estimates indicate that two-thirds of non-preg-
nant women of reproductive age worldwide have micronutrient 
deficiencies.2 In pregnant women of low- and middle-income 

countries (LMICs), the prevalence is likely to be higher, not only 
because nutrient-poor diets are common among women in re-
source-poor settings but also because requirements for several 
vitamins (e.g., B1, B2, B3, B6 and B9) and minerals (e.g., zinc, iodine 
and iron) are increased by up to 50% to accommodate mater-
nal and fetal demands (Table 1).1 The well-documented conse-
quences of micronutrient deficiencies during this critical stage of 
life include impaired fetal growth (low birthweight [LBW], being 
born small for gestational age [SGA]), preterm birth, perinatal 
mortality, maternal and child cognitive impairment, premature 
rupture of membranes, insufficient gestational weight gain, and 
birth defects.1,3

While pregnant women should be supported and encouraged 
to receive adequate nutrition through consumption of a healthy, 
diverse and balanced diet,4,5 this is rarely available or else not 
affordable in resource-poor settings. Thus, prenatal MMS (multi-
ple micronutrient supplements) were designed to fill the micronu-
trient gap between the increased requirements and the typically 
low intake of these essential nutrients observed during pregnancy 
in LMICs. In 1999, the United Nations Children’s Fund (UNICEF), 
along with the World Health Organization (WHO) and the United 
Nations University, created the United Nations International Mul-
tiple Micronutrient Antenatal Preparation (UNIMMAP)6 to provide 
the recommended daily allowance (RDA) of 15 micronutrients. 
Table 1 shows the RDAs for these 15 vitamins and minerals in 
non-pregnant and non-lactating women7 as well as in pregnant 
women,7 the composition of the UNIMMAP MMS formulation,6 
and the composition of the most commonly used formulations of 
iron and folic acid supplements (IFA) in LMICs.

An overview of the effects of MMS vs IFA on birth outcomes
MMS has been recommended by WHO, the World Food Pro-
gramme, and UNICEF since 2007 for pregnant women in emer-
gency settings, even in the presence of fortified rations,8 and by 
WHO since 2013 for pregnant women with active tuberculosis.9

In 2016, WHO launched guidelines on routine antenatal care 
(ANC) for pregnant women and adolescent girls, including 49 rec-
ommendations, of which 14 are related to nutrition.4,5 Daily IFA 
containing 30–60 mg of elemental iron and 400 μg of folic acid 
was widely recommended to prevent maternal anemia.4 In 2020, 
WHO updated the recommendation to include the use of MMS 
in the context of rigorous research.10 This recommendation was 
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Table 1:  Recommended dietary allowances (RDA) for 15 micronutrients in non-pregnant and non-lactating women as well as in 
pregnant women, the composition of the UNIMMAP MMS formulation, and the composition of the most commonly used formulations 
of iron and folic acid supplements

16 of these 19 trials when updating the MMS recommendation in 
2020 (10 trials that used the UNIMMAP MMS formulation and 6 
that used other MMS formulations). In addition, a comprehensive 
individual participant data (IPD) meta-analysis from 17 trials with 
112,953 pregnant women established a better understanding of 
the modifiers of the effect of MMS vs IFA on birth and infant out-
comes, and further underscored its safety.12

Table 2 provides an overview of the overall effects of MMS 
on birth outcomes, in comparison with iron (with or without folic 
acid) in LMICs based on the IPD meta-analysis,12 Cochrane Re-
view11 and WHO analyses10 (analyses including all types of MMS 
providing between 13 to 15 micronutrients, and analyses includ-
ing the UNIMMAP formulation only). 

Overall, these meta-analyses show a consistent relative risk re-
duction for: LBW (varying from 12% in most analyses to 14% in the 

Micronutrient 

 

RDAs for non-pregnant 

and non-lactating 

(NPNL) women7

RDAs for pregnant 

women (% increase 

from NPNL women)7

UNIMMAP MMS 

formulation6 

Iron and folic acid 

supplements (com-

mon formulations)4

Vitamin A 700 μg RAE 770 μg RAE 800 μg -

Vitamin B1 (thiamine) 1.1 mg 1.4 mg (+27%) 1.4 mg -

Vitamin B2 (riboflavin) 1.1 mg 1.4 mg (+27%) 1.4 mg -

Vitamin B3 (niacin) 14 mg  18 mg (+28%) 18 mg -

Vitamin B6 (pyridoxine) 1.3 mg  1.9 mg (+46%) 1.9 mg -

Vitamin B9 (folate) 400 μg DFE 600 μg DFE (+50%) 400 μg 400 μg

Vitamin B12 2.4 μg 2.6 μg (+8%) 2.6 μg -

Vitamin C 75 mg 85 mg (+13%) 70 mg -

Vitamin D 600 IU 600 IU 200 IU -

Vitamin E 15 mg 15 mg 10 mg -

Copper 900 μg 1,000 μg (+11%) 2 mg -

Iodine 150 μg 220 μg (+47%) 150 μg -

Iron 18 mg 27 mg (+50%) 30 mg 30 – 60 mg

Selenium 55 μg 60 μg (+9%) 65 μg -

Zinc 8 mg 11 mg (+38%) 15 g -

RAE: Retinol activity equivalents; DFE: Dietary folate equivalents

“Various meta-analyses 
demonstrated that MMS  
containing iron and folic acid 
resulted in a consistent relative 
risk reduction for several adverse 
birth outcomes”

based on the evidence generated by an updated Cochrane review, 
which evaluated the benefits of providing MMS (UNIMMAP or 
other formulations) vs IFA (or iron alone) in 19 trials with 141,447 
women conducted in LMICs.11 However, WHO only considered 
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random effects model of the IPD meta-analysis), SGA births (vary-
ing from 2% in the WHO analyses for all types of MMS to 9% in the 
same analyses limited to the trials that used the UNIMMAP MMS 
formulation), preterm births (varying from 6% in the WHO anal-
yses to 8% in the fixed effects model of the IPD meta-analysis), 
very preterm births (varying from 13% in the IPD meta-analysis to 
19% in the Cochrane review), and stillbirths (where a significant 
reduction of 8% was observed in the fixed effects model of the 
IPD meta-analysis). Variations in estimates were expected due to 
the differences in the number of trials included in each analysis 
and their methodology, but it is important to note the consistent 
findings demonstrating risk reduction for several birth outcomes. 
Moreover, a 12% risk reduction in LBW observed with MMS has the 
potential to benefit an estimated 2.2 million infants in LMICs an-
nually, given the recent global estimates of 20.5 million live births 
with a birthweight of less than 2,500 g, of which 91% occur in 
LMICs.13 There were no significant differences identified for other 
maternal or infant outcomes assessed, e.g., maternal anemia in 
the third trimester, delivery via a cesarean section, congenital 
abnormalities, neonatal mortality, perinatal mortality, or infant 
mortality. 

In 2021, MMS for pregnant women were added to WHO’s 22nd 
Essential Medicines List, as discussed in more detail in another 
article of this Special Report (p. 47).

Table 2:  Effect of MMS vs IFA on birth outcomes, presented as Risk Ratios (RR) and the 95% confidence interval

Greater benefits of MMS among anemic and underweight 
pregnant women, those who initiate supplementation earlier, 
and those with higher adherence

 

 

2017 IPD meta-analysis (Smith 2017)12 

 

Cochrane review 

(Keats 2019)11 

2020 WHO guide-

lines10 (all MMS 

formulations)

2020 WHO guide-

lines10 (UNIMMAP 

MMS formulation)

fixed effects model random effects model random effects model random effects model random effects model

Low birthweight 

(<2,500g)

17 trials

0.88 (0.85–0.90)

17 trials

0.86 (0.81–0.92)

18 trials

0.88 (0.85–0.91)

16 trials

0.88 (0.86–0.91)

10 trials

0.87 (0.81–0.94)

SGA birth  

(<10th percentile)

17 trials

0.97 (0.96–0.99)

16 trials

0.94 (0.90–0.98)

17 trials

0.92 (0.88–0.97)

15 trials

 0.98 (0.96–1.00)

9 trials

0.91 (0.85–0.98)

Preterm birth  

(<37 weeks)

16 trials

0.92 (0.88–0.95)

16 trials

0.93 (0.87–0.98)

18 trials

RR 0.95 (0.90–1.01)

16 trials

0.94 (0.88–1.00)

10 trials

1.00 (0.96–1.03)

Very preterm birth 

(<34 weeks)

14 trials

0.87 (0.79–0.95)
Not reported

4 trials

0.81 (0.71–0.93)
Not reported Not reported 

Stillbirth
16 trials

0.92 (0.86–0.99)

16 trials

0.97 (0.85–1.11)

17 trials

0.95 (0.86–1.04)

15 trials

 0.98 (0.87–1.10)

10 trials

1.00 (0.86–1.17)

The 2017 IPD meta-analysis12 conducted 26 subgroup analyses 
to identify individual characteristics that may modify the effect 
of MMS on several outcomes as compared with IFA alone. Impor-
tantly, these subgroup analyses based on individual participant 
data are more robust than the simple population means from the 
Cochrane Review,11 and confirmed and expanded crucial findings 
from the trials themselves.14 The subgroup analyses12 showed 
larger benefits of MMS among:

•  anemic women (hemoglobin <110 g/L), compared to non-ane-
mic women:

• reduction of low birthweight by 19% versus 9%, respec-
tively

• reduction of SGA by 8% versus no effect, respectively 
•  reduction of 6-month infant mortality by 29% versus no 

effect, respectively
•  underweight women (BMI <18.5 kg/m2), compared to non-un-

derweight (BMI ≥ 18.5 kg/m2)
•  reduction of preterm birth by 16% versus 6%, respectively

•  women who started supplementation before 20 weeks of ges-
tation, compared to at or after 20 weeks

SGA: Small for gestational age
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•  reduction of preterm birth by 11% versus no effect, respec-
tively

• women who started supplementation at or after 20 weeks of 
gestation, compared to before 20 weeks

•  reduction of SGA by 9% versus no effect, respectively 
• women who had higher supplement adherence (95% or 

higher), compared to lower adherence (<95%)
• reduction of neonatal mortality by 12% versus no effect, 

respectively 
• reduction of infant mortality by 15% versus no effect, re-

spectively 

Benefits of MMS vs IFA on gestational weight gain
An adequate gestational weight gain was not explored in any of 
these three meta-analyses, despite excessive weight gain being 
listed as an outcome of interest in the 2020 WHO guidelines.10 In 
2022, an IPD meta-analysis of 14 studies conducted in LMICs ex-
plored the effect of MMS vs IFA on gestational weight gain.15 Per-
centage adequacy of gestational weight gain and total weight gain 
at delivery were calculated according to the Institute of Medicine 
2009 guideline.16 Results show that, compared to IFA, MMS re-
sulted in a greater percentage adequacy of gestational weight gain 
(weighted mean difference of 0.86%; 95% CI: 0.28% to 1.44%), 
higher gestational weight gain at delivery (weighted mean differ-
ence of 209 g; 95% CI 139 to 280 g) and a 2.9% reduced risk of 
severely inadequate gestational weight gain; importantly, it did 
not increase the risk of excessive gestational weight gain. 

Benefits of MMS vs IFA in adolescent pregnant women
Pregnant adolescents are a particularly nutritionally vulnerable 
group because of the increased nutritional demands imposed 
by the fetus coupled with those required for growth during ad-
olescence, and every year they account for 7.3 million births in 
LMICs.17 A recent IPD meta-analysis of 13 trials with 15,283 adoles-
cents and 44,499 adult women in LMICs showed that adolescents 
who received MMS (vs those who received IFA) had a significantly 
reduced risk of low birthweight by 19%, preterm births by 14%, 
and SGA births by 14%.18 The group of adolescent women (<20 
years old) had greater reduction of SGA births in comparison with 
the group of older women (≥ 20 years old).18 This review confirms 
that MMS also has benefits and does not evidence any harm to ad-
olescent mothers or babies in LMICs. As such, new MMS programs 
should consider this vulnerable population group.

Epidemiology and physiological pathways that underpin the 
benefits and absence of harm 
The physiological pathways that may explain the benefits of MMS 
stem from the complex interplay of multiple micronutrients in 
various stages of fetal development1 which have been identified 
in some studies. For example, research from Priliani et al.19,20 
showed that MMS, in comparison to IFA, stabilized mitochon-

drial DNA copy number, which was associated with improved 
birthweight and indicated more efficient energy metabolism 
and reduced oxidative stress. And a ten-year follow-up showed 
MMS decreased metabolic risk through decreased inflammatory 
biomarker profiles for the mother and child. Christian et al.21 ob-
served that MMS enhanced erythropoiesis (the process by which 
red blood cells are produced) and reduced maternal stress during 
pregnancy, as women receiving MMS had lower levels of cortisol 
(a stress hormone) – two pathways that could influence birth size 
and gestational duration.

All the meta-analyses found no harm associated with the use 
of MMS with respect to mortality outcomes, specifically perinatal, 
neonatal, 6-month, or infant mortality; they rather showed bene-
fits for these outcomes in certain subgroups. In addition, despite 
potential concerns that MMS paired with other micronutrient in-
terventions may lead to hypervitaminoses or micronutrient toxic-
ity,22 this has not been observed, as explained below.

First, in 2019 an analysis examined the risk of exceeding the 
tolerable upper intake level (UL), as set by the National Academy 
of Medicine, of any micronutrient in the UNIMMAP formulation if 
it was consumed with a nutritionally adequate diet (i.e., already 
including the recommended intake of the 15 micronutrients). The 
results revealed that for most micronutrients, this combination 
was substantially below the UL, and for the three micronutrients 
that met or exceeded the UL (folate, iron and niacin),  health risks 
associated with these levels* were unlikely.23 

Second, the existing MMS trials conducted in LMICs showed 
that while MMS compared to IFA improved birth outcomes and 
ameliorated maternal micronutrient deficiencies (of vitamins B2, 
B6, B12, D and folate in Nepal,24 and of vitamins B12, A, D and zinc in 
Bangladesh25 – which was associated with improved micronutri-
ent status of Bangladeshi newborns26), it failed to eliminate them, 
suggesting that preconception MMS or higher micronutrient doses 
may be required in these nutritionally vulnerable populations. 
Even in high-income countries where complete, balanced diets 
are widely available, it has been shown that a significant number 
of pregnant women are not meeting recommendations for several 
micronutrients (vitamins D, C, A, B6, K, and E, folate, choline, iron, 
calcium, potassium, magnesium, and zinc), even with the use of 
prenatal supplements.27

Third, a variety of MMS formulations have been studied in the 
MMS vs IFA trials, and some28-31 included doses of several mi-

*There are no health risks associated with the three micronutrients [folate, iron 
and niacin] meeting or exceeding the UL, because: 1) for niacin, the UL is based on 
the side-effect of flushing and only occurs with the synthetic form nicotinic acid, 
which is not used in dietary supplements, 2) for folic acid, there are no known 
side-effects for reaching the UL [the UL is set based on the risk of masking the 
diagnosis of pernicious anemia, which can happen with vitamin B12 deficiency, 
but MMS contains vitamin B12, which mitigates this risk], and 3) for iron, the UL 
is 45 mg/day based on gastrointestinal side-effects, which are most commonly 
reported when a supplement is consumed on an empty stomach and would be a 
concern for both MMS and IFA [which is recommended to provide 30 to 60 mg 
of iron].
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cronutrients equivalent to multiple levels of RDAs established for 
pregnancy, with no evidence of harm. In fact, there is one trial that 
suggests additional benefits on birthweight with higher levels of 
micronutrients.28 This trial included three arms: MMS providing 1 
RDA of 15 micronutrients (UNIMMAP formulation), MMS provid-
ing 2 RDAs of the same 15 micronutrients (except for iron levels 
that remained at 30 mg per tablet), and IFA (control). The mean 
birthweight of the infants in the group that received 1 RDA of mi-
cronutrients in MMS was 53 g higher than the control group, and 
this value almost doubled (95 g) in the group that received 2 RDAs 
of MMS.28

The optimal dose of micronutrients in MMS deserves further 
research, although this should not prevent countries from transi-
tioning from IFA to MMS and benefitting from this cost-effective 
intervention. There is a planned superiority trial** comparing 
MMS with 30 mg iron, 45 mg iron and 60 mg iron among pregnant 
women in Tanzania looking at maternal anemia as the primary 
outcome. 

Ideal number of tablets of MMS and time of initiation
MMS should be initiated as soon as the pregnancy is identified 
and efforts should be taken to maximize adherence,32 as early ini-
tiation in pregnancy and high adherence to MMS were associated 
with greater benefits.12 It has not yet been determined what is the 
minimum number of MMS tablets pregnant women should take 
to receive full benefits in order to reduce adverse birth outcomes, 
which is a question frequently raised by the global nutrition com-
munity. The contribution of the timing of initiation, adherence 
and total number tablets on the impact of MMS on birth and in-
fant outcomes is being studied by an ongoing IPD meta-analysis.33

As the evidence presented until now focused on the assess-
ment of the effect of MMS vs IFA during pregnancy, and women 
included in those trials initiated supplementation after the first 
trimester, less is known about the potential benefits of starting 
MMS before and just after conception, or continuing during lac-
tation. A recent trial (JiVitA-5)34 assessed the effect of starting 
MMS preconceptionally through the first trimester of pregnant 
Bangladeshi women (covering the periconceptional and embry-
onic period) on birth and pregnancy outcomes, and demonstrated 
a reduction of early pregnancy loss.35

Clinical research priorities identified in the 2020 WHO  
update of the MMS recommendation
In the 2020 WHO update of the MMS recommendation,10 two 
clinical research priorities were identified: (1) more evidence is 
needed on the effects of switching from IFA with 60 mg of iron to 
MMS containing 30 mg of iron, particularly in settings with high 

anemia prevalence, and (2) future trials should assess gestational 
age with ultrasound because of the differences in the effects on 
LBW, preterm birth, and SGA that were perceived as conflicting 
and confusing by the Guideline Development Group. Recent me-
ta-analyses of the MMS Technical Advisory Group addressed both 
research gaps.36,37 

Regarding the first research gap, a comprehensive iron dose 
analysis of all trials that assessed third trimester maternal ane-
mia included in the 2019 Cochrane review showed that, when 
compared to IFA, MMS results in comparable hemoglobin con-
centration and protection against anemia during pregnancy, in-
dependently of iron dose.36 For the main comparison of interest 
(MMS with 30 mg of iron versus IFA with 60 mg), 5 trials with 
4,677 participants with high mean baseline anemia levels (from 
27% to 49%) showed no differences with respect to third trimester 
maternal anemia (RR 0.99; 95% CI: 0.92–1.07).36 These analyses 
are described in detail in another article of this Special Report (p. 
32).

Regarding the second research gap, a comprehensive analysis 
of all the 16 trials that contributed to the estimates of low birth-
weight, preterm and SGA in the 2020 WHO update of the MMS 
recommendation showed that most trials used high-quality meth-
ods for gestational age assessment, and effect estimates on birth 
outcomes were generally consistent across methods. Seven trials 
(44%) assessed gestational age by ultrasound between 9 and 17 
weeks (consistent with the WHO recommendations to perform one 
ultrasound scan before 24 weeks of gestation38), four trials (25%) 
assessed gestational age by prospective collection of last menstrual 
period and pregnancy urine test (a validated method39), and five 
trials assessed gestational age by recall of date of last menstrual 
period. The meta-analysis suggests that the effect of MMS vs IFA on 
birth outcomes does not differ across the three assessment method 
groups, and when limited to the seven trials that used ultrasound, 
the magnitude of the beneficial effect of MMS was higher for all 
birth outcomes including: birthweight (RR 0.87; 95% CI 0.78– 
0.97), preterm birth (RR 0.90; 95% CI 0.79–1.03), and SGA (RR 
0.90; 95% CI 0.83–0.99).37 Based on this new important research, 
the MMS Technical Advisory Group challenges the need for addi-
tional efficacy trials in which early pregnancy ultrasound is used 
to determine effects on preterm births or SGA because this has al-
ready been demonstrated with existing trials. 

MMS as a cost-effective intervention
Several studies have demonstrated the cost-effectiveness of MMS 
compared to IFA: in three South Asian countries (Pakistan, India, 
and Bangladesh),40 in Bangladesh and Burkina Faso41 and then 
in 12 countries.42 The results are consistent across all the modeled 
scenarios, demonstrating that even with a small incremental cost 
for MMS compared with IFA because of the additional micronutri-
ents, it was highly cost-effective, with positive health outcomes for 
both infants and pregnant women.

**This trial is being led by Dr Emily R Smith at The George Washington University, 
in collaboration with partners from Ifakara Health Institute, Muhimbili University 
of Health and Allied Sciences, and the Africa Academy of Public health in Tan-
zania and Harvard University. The trial is expected to be completed in late 2025.
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A more recent analysis in India, Pakistan, Mali and Tanzania 
showed that, while supplying balanced energy protein supple-
mentation (containing MMS) universally to women at ANC has 
the greatest impact on child health outcomes, a targeted approach 
of providing balanced energy protein supplementation for under-
weight women and providing MMS to women with an adequate 
BMI is more cost-effective than supplying MMS alone.43 

Conclusion
The effects of MMS vs IFA during pregnancy have been extensively 
studied in 19 trials with 141,447 women conducted in LMICs over 
more than 20 years,11 showing consistent risk reductions for LBW, 
SGA, and other adverse birth outcomes, with even greater benefits 
in underweight or anemic women. Additional recent research has 
demonstrated impactful benefits on birth outcomes of adolescent 
mothers. Moreover, specific physiological pathways have been 
identified that mediate the MMS effects. Overall, MMS is a safe, 
efficient and cost-effective intervention that brings additional 
benefits for the health of the mother, from improved micronutri-
ent status to an adequate gestational weight gain. Recent analyses 
addressed the clinical research priorities identified in the 2020 
WHO update of the MMS recommendation, demonstrating that a 
transition from IFA with 60 mg of iron to MMS with 30 mg of iron 
would not adversely affect maternal anemia, and no additional 
large clinical trials are needed to assess gestational age with ultra-
sound. All these new analyses generated since 2020 strengthened 
the evidence in favor of MMS and should be considered in future 
convenings of the WHO guideline development group.
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MMS is safe meaning that there is no evidence of harm or hypervitamino-
sis-related adverse e�ects (even when paired with balanced diets, which 
are rarely available or not a�ordable in LMICs.

Prenatal multiple micronutrient supplements (MMS) provide 15 vitamins 
and minerals that are critical for a healthy pregnancy and to �ll the gap 
between the higher nutrient requirements imposed by pregnancy and the 
typical low micronutrient intakes o�en found in LMIC. 
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Birth Outcomes 
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Early start of supplementation and high adherence also produce greater 
bene�ts in terms of preterm births and neonatal and infant mortality

* Variations in estimates were expected due to the di�erences in the number of trials included in each analysis and their methodology, but it is 
important to note the consistent �ndings demonstrating risk reduction for several birth outcomes.

Recommended dietary allowances (RDA) for 15 micronutrients in non-pregnant and non-lactating women as well as in pregnant women 
(showing increases of micronutrient requirements by up to 50%), the composition of the UNIMMAP MMS formulation (designed to meet the 
needs of 15 micronutrients in pregnant women), and the composition of the most used formulations of iron and folic acid supplements (which 
only o�er 2 micronutrients).

Update on MMS Evidence

Recent evidence shows consistent risk reductions for low birth weight 
(LBW), small for gestational age (SGA), and other adverse birth 
outcomes, over and above the bene�ts provided by iron and folic acid 
supplements (IFA) alone.Risk 

reduction

Two-thirds of non-pregnant women of reproductive age worldwide 
have micronutrient de�ciencies, and for pregnant women in low- 
and middle-income countries (LMIC) the prevalence is likely to be 
higher, resulting in adverse pregnancy and birth outcomes.
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Micronutrient 

 

RDAs for non-

pregnant and non-

lactating (NPNL) 

women

RDAs for pregnant 

women (% increase from 

NPNL women)

UNIMMAP MMS 

formulation

Iron and folic 

acid supplements 

(common 

formulations)

Vitamin A 700 μg RAE 770 μg RAE 800 μg -

Vitamin B1 (thiamine) 1.1 mg 1.4 mg (+27%) 1.4 mg -

Vitamin B2 (riboflavin) 1.1 mg 1.4 mg (+27%) 1.4 mg -

Vitamin B3 (niacin) 14 mg  18 mg (+28%) 18 mg -

Vitamin B6 (pyridoxine) 1.3 mg  1.9 mg (+46%) 1.9 mg -

Vitamin B9 (folate) 400 μg DFE 600 μg DFE (+50%) 400 μg 400 μg†

Vitamin B12 2.4 μg 2.6 μg (+8%) 2.6 μg -

Vitamin C 75 mg 85 mg (+13%) 70 mg -

Vitamin D 600 IU 600 IU 200 IU -

Vitamin E 15 mg 15 mg 10 mg -

Copper 900 μg 1,000 μg (+11%) 2 mg -

Iodine 150 μg 220 μg (+47%) 150 μg -

Iron 18 mg 27 mg (+50%) 30 mg 30–60 mg

Selenium 55 μg 60 μg (+9%) 65 μg -

Zinc 8 mg 11 mg (+38%) 15 g -

†MMS contains 400 mcg folic acid. 1.67 mcg DFE is the same as 1 mcg of folic acid
1 mcg DFE = 0.6 mcg folic acid from fortified foods or dietary supplements consumed with foods

RAE: Retinol activity equivalents; DFE: Dietary folate equivalents
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Key messages:

•  Huge gaps exist in the knowledge, research, programmatic 
guidance, and actions to concretely protect women’s and 
girls’ nutrition in humanitarian settings. 

•  International guidelines for women’s and girls’ nutrition in 
humanitarian contexts are not consistently translated into 
relevant national policies, guidance and implementation.

•  Despite international recommendations on the use of the 
United Nations International Multiple Micronutrient Ante-
natal Preparation (UNIMMAP) Multiple Micronutrient Sup-
plements (MMS1) formulation in humanitarian contexts, 
actual distribution remains fragmentary.

•  Nutrition partners and national governments need to pri-
oritize women’s and girls’ nutrition and invest in targeted 
nutrition guidance, implementation, and product supply 
and utilization for protecting their health.

Introduction
Food security and nutrition status of women and girls are dis-
proportionately affected by crises and shocks due to COVID-19, 
climate change, and conflict.2 Women not only have increased nu-
tritional needs compared to other populations but are also more 
vulnerable because of cultural, social and economic inequities. In 
emergencies, they are confronted with disrupted health services 
and reduced access to support systems, especially antenatal, post-
natal and obstetric care, further exacerbated by heightened inse-
curity. Malnutrition among women leads to a tremendous loss of 
human capital as it also impairs the future health and productivity 
of their children and their communities.3

While the information on women’s and girls’ nutritional status 
in humanitarian contexts is limited, recent surveys have shown a 
high prevalence of wasting and anemia in pregnant and lactating 
women and girls and a growing burden of overweight children.4,5 
A recent Lancet Global Health publication6 estimated that micro-
nutrient deficiencies in women are much more frequent than pre-
viously thought. Globally, two out of three non-pregnant women 
aged 15–49 years – that is, 1.2 billion – suffer from at least one 
micronutrient deficiency. 

While WHO, WFP, and UNICEF published guidance on the use 
of multiple micronutrient supplementation (MMS) for pregnant 
and lactating women in emergency settings as early as 2006, it re-
mains challenging for governments to adapt their national proto-
cols and operationalize this guidance in humanitarian contexts.7,8 

The Emergency Nutrition Network (ENN), with support of the 
Healthy Mothers Healthy Babies (HMHB) Consortium, the Govern-
ment of Ireland and UNICEF, recently published a state of play 
on the nutrition of women and adolescent girls in humanitarian 
contexts (Figure 1) and a case study on the use of MMS in human-
itarian contexts in Madagascar (Figure 2), leading to a roundtable 
discussion in late 2022.9,10 See also Box 2.

Figure 1:  Nutrition of women and adolescent girls in  
humanitarian contexts (2022) 

 

This article summarizes the lessons learned, highlights the 
challenges to implementing MMS, and provides recommenda-
tions to safeguard the nutritional status of adolescent girls and 
adult women, notably pregnant and lactating women, in human-
itarian contexts.
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Figure 2:  Madagascar case study (2022) Policies and guidance on women's nutrition in humanitarian 
contexts
Despite the general availability of international guidelines and 
policies for women’s and girls’ nutrition, operationalizing them in 
humanitarian contexts appears to be challenging. Existing guide-
lines are spread out over various documents, not easy to find, and 
not always aligned. Guidelines include recommendations to pro-
vide MMS for pregnant and lactating women, weekly iron and folic 
acid (IFA) supplementation for non-pregnant women and girls in 
contexts of high anemia prevalence and the provision of balanced 
energy protein (BEP) supplementation for pregnant women in un-
dernourished populations.15

Furthermore, the existence of international guidelines (Box 1) 
does not always equate to the adoption of policies, recommenda-
tions, planning and implementation at the national level.9

box 1:  A detailed summary of the below guidelines and more  
is provided in ENNʼs state of play (2022)9

WHO, WFP and UNICEF (2006). Micronutrient deficiencies in 
emergency contexts 5

WHO (2016, updated 2020). Antenatal care guidelines15

WHO (2019). Essential Nutrition Actions 
WHO (2022). Postnatal care guidelines 

MMS in humanitarian contexts: what is happening in  
practice?
Peer-reviewed evidence regarding the delivery and impact of 
women’s nutrition interventions in humanitarian contexts is ex-
tremely limited. Given the methodological and security challenges 
of doing research in a crisis context, most information comes from  
case studies published in grey literature and key-informant inter-
views.

A recent systematic literature review found that most pub-
lished studies about nutrition in conflict settings focused on 
children, whereas only 30% focused on pregnant and lactating 
women.9 General food distribution, micronutrient supplementa-
tion and nutrition education were the three most frequently re-
ported interventions targeting women. 

Huge gaps exist in the knowledge, research, programmatic 
guidance and actions to concretely protect women’s and girls’ nu-
trition in humanitarian settings. 

For example, the use of MMS – a proven, safe, affordable, and 
cost-effective intervention to improve maternal micronutrient 
status and reduce adverse birth outcomes – largely appears to be 
limited to demonstration pilots or situations in which MMS is pro-
vided through private donor support.

The exact number of women reached with MMS in humanitar-
ian contexts is not known. Though the UNIMMAP formulation was 
specifically created in 1999 for use in emergency situations, we 
estimated that in 2022, only 2 organizations provided MMS to at 

“Women not only have increased 
nutritional needs compared to  
other populations but are also  
more vulnerable because of 
cultural, social and economic 
inequities”

The state of women’s nutrition in humanitarian contexts
In 2022, an estimated 326 million people needed humanitarian 
assistance and protection – a significant increase from the esti-
mated 274 million in 2021.11,12 The impacts of the converging 
food, climate and conflict poly-crises are disproportionately felt 
by women and girls, who account for 60% of the chronically 
food-insecure globally.13 The United Nations Population Fund of-
fered services to a total of 30 million women of reproductive age 
in humanitarian emergencies in 2022.14

Yet, the burden of malnutrition in women and girls in human-
itarian settings, especially micronutrient malnutrition, remains 
undefined. Surveys mainly collect data on children under five 
years, sometimes pregnant and lactating women, but rarely on 
non-pregnant women and girls. 

https://www.ennonline.net/humanitariannutritionforwomen_madagascar
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least 3 million pregnant women: Kirk Humanitarian donated 2.9 
million bottles and WFP donated 100,000 bottles.16 MMS avail-
ability and programming remain extremely limited compared to 
the overall need. 

Participants in the previously mentioned roundtable high-
lighted the following challenges related to the delivery and use of 
MMS in humanitarian contexts:

1) Funding challenges
Insufficient funding from donors and governments significantly 
hinders progress in research and programming for women’s and 
girls’ nutrition in humanitarian contexts. While the needs of 
women and adolescent girls are recognized, overall demand for 
funding is so high that children under two years are prioritized, 
followed by pregnant women and adolescent girls. 

2) Challenges with guidelines and protocols
The global guidelines on nutrition interventions for women and 
girls, for instance regarding implementation of MMS in an emer-
gency setting, need more specificity on selection, monitoring and 
follow-up criteria. Moreover, there is an urgent need to translate 
global guidelines more effectively into national guidance. Where 
MMS is not included in the national or federal list of essential 
medicines or national nutrition protocols, it is challenging for na-
tional authorities to decide in favor of MMS distribution, despite 
the joint UN statement8 being in place.

3) Coordination and operationalization
The distribution of MMS, as with any other nutrition intervention, 
is not a stand-alone activity. It requires cross-sectoral collabo-
ration across the health system, specifically with antenatal care 
(ANC) services, to ensure that the capacity and capability to pro-
vide nutrition services to women is available. Greater coordina-
tion is needed between health, nutrition and food system/security 
agencies and sectors on MMS and other interventions. This is par-
ticularly important in humanitarian settings where fragile health 
systems may further deteriorate, and humanitarian clusters take 
on a coordination role. For instance, in some countries, such as 
Yemen, micronutrient supplements for pregnant women are dis-
tributed through sexual and reproductive health teams yet report-
ing maternal nutrition outcomes falls to the nutrition cluster; this 
requires robust coordination.

4) Supply of commodities
Overall, supply chain management in the health system has mul-
tiple weaknesses, resulting in late and incomplete deliveries. 
These issues are exacerbated in emergencies, with the further dis-
rupting of infrastructure, transportation and production systems. 
For instance, in the recent flooding in Pakistan, MMS was only 
available in a few districts thanks to a demonstration pilot project 
which had started before the crisis. A private foundation donated 
additional MMS supplies to cover flood-affected districts during 
the rehabilitation period. 

Women and girls are disproportionally affected in humanitarian crises



 29 Sight and Life Special Report / The Evidence Base

Accelerating the Delivery and Use of MMS in Humanitarian Contexts 

box 2:  Overcoming MMS supply chain issues during  
humanitarian crises: A case study from Madagascar10

Humanitarian responses focus on maintaining or extending 
national health guidelines and services, and few affected 
countries currently distribute MMS during humanitarian 
crises. National micronutrient supplementation guidelines 
mostly recommend iron and folic acid (IFA).  MMS has been 
included alongside IFA supplementation as part of the ANC 
service package in Madagascar’s National Nutrition Action 
Plan (2017–2021), with an aim to transition to MMS within 
routine ANC services at the national level. This would allow 
for the sustained implementation of MMS during the recurring 
humanitarian crises experienced in Madagascar. MMS has 
been piloted in two districts in Madagascar, providing lessons 
to inform scale-up, including in humanitarian contexts. 

Health centers in Madagascar commonly experience diffi-
culties receiving adequate MMS supplies due to inaccessibility 
and remoteness, which are exacerbated in humanitarian 
crises.  Hence, the pilot project has incorporated communi-
ty-based distribution and uptake models and mobile services 
that consider the safety of the health workforce and the women 
and adolescent girls accessing services. Two distribution levels 
are being used: the first runs between national and community 
levels, and the second between national level and health cen-
ters. Within the community-based distribution model, commu-
nity members take turns retrieving supplements from a supply 
point. This aims to overcome issues of inaccessibility and 
remoteness, which prevent women from receiving adequate 
antenatal care, and to ensure the continuity of MMS supply 
chains at the community level. However, retrieval of supplies 
may still be restricted by work demands in the field and by the 
recent passage of cyclones, leading to further breaks in the 
supply chain. 

Overall, the distribution of MMS by community health 
workers has been prioritized in landlocked and remote re-
gions and works well. However, there is a need to strengthen 
the delivery of MMS to women who access supplements from 
community sites near health centers, where very little distri-
bution has been recorded.  

“The momentum around women’s 
and adolescent girls’ nutrition 
should specifically be taken  
forward in humanitarian contexts”

Conclusions and recommendations
To protect women and adolescent girls, particularly in times of 
crises, we recommend the following:

1. More and better-quality data are required to assess wom-
en’s and girls’ nutrition status. Including anthropometric and di-
etary diversity indicators for women and girls in SMART surveys 
should become standard practice.
2. Better documentation and dissemination of actual ex-
periences of MMS supplementation in humanitarian settings is 
needed, as well as the contextualization of global guidance into 
national guidelines, summarizing lessons learnt and challenges, 
and targeted active engagement with national and international 
nutrition actors in humanitarian contexts.
3. More and sustained advocacy is needed to address the im-
portance of good nutrition for women and adolescent girls. Their 
already high nutritional vulnerability is exacerbated in humani-
tarian settings, increasing the numbers of women suffering from 
one or multiple micronutrient deficiencies. Furthermore, specific 
advocacy messages should target building the supply chain ca-
pacity, adapting policy changes and scaling up the distribution of 
MMS to pregnant and lactating women and adolescent girls. 
4. Clearer guidance is required on implementing MMS in hu-
manitarian contexts, notably in settings where MMS is not yet an 
integrated intervention within ANC services through health sys-
tems. This should also include guidance on selection criteria to 
target women who most require MMS and on the better integra-
tion of MMS interventions within health systems. 
5. Better coordination and alignment between the health, 
nutrition and food security clusters active in humanitarian con-
texts is also required, especially where ordering and distributing 
micronutrient supplements are within the mandate of the health 
clusters.
6. Alternative supply and distribution mechanisms must 
be explored to avoid gaps due to broken-down transportation 
systems and health supply chains. Community supply reserves, 

Supply of relatively new products, such as MMS, faces addi-
tional challenges. There has yet to be an established supply chain; 
there is only a handful of mainly global, certified suppliers, and 
products are often not included in the national essential medecins 
list.

“Huge gaps exist in the knowledge, 
research, programmatic guidance 
and actions to concretely protect 
women’s and girls’ nutrition in 
humanitarian settings”
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community-based social support networks, and the distribution 
of larger containers requiring less frequent contact should be con-
sidered.
7. Governments and other nutrition partners are called upon 
to invest in protecting and improving women’s and girls’ nu-
trition by ensuring the wide availability of MMS as an integral 
part of a more robust women’s nutrition intervention package in 
humanitarian settings.

The momentum around women’s and adolescent girls’ nu-
trition should specifically be taken forward in humanitarian 
contexts. International recommendations on evidence-based in-
terventions need to be implemented by national governments and 
international partners. Results are promising, for instance, accep-
tance and compliance with MMS are high in countries that have 
piloted the use of MMS including in areas of high food insecurity. 
However, providing MMS to countries experiencing shocks due 
to conflicts, climate change and the after-effects of the COVID-19 
pandemic cannot fall upon one entity alone. Ninety-six percent 
of MMS supply for global humanitarian relief come from Kirk Hu-
manitarian. There is an urgent need for more partners — including 
foundations, NGOs, and governments agencies — to support preg-
nant women in countries dealing with emergency and humani-
tarian crises.

Women’s nutrition, and specifically distribution of the highly 
cost-effective MMS to pregnant women, should be prioritized in 

this era of poly-crises, as the gap between funding needs and re-
quirements increases with more people needing humanitarian 
assistance.  
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Key messages:

• A comprehensive analysis of the existing evidence was 
conducted to examine the effect of prenatal multiple mi-
cronutrient supplements (MMS) versus iron and folic acid 
(IFA) supplements on third-trimester maternal anemia and 
iron status outcomes, based on the different doses of iron 
provided by each supplement; a similar analysis was also 
conducted for the neonatal mortality outcome. 

• The goal of both studies was to address potential concerns 
that the lower dose of iron in MMS containing 30 mg of 
iron may not be as effective as IFA supplements containing 
higher doses (60 mg) of iron.

• These analyses demonstrated that providing MMS with 30 
mg of iron during pregnancy is comparable to IFA with 60 
mg of iron in terms of preventing maternal anemia and 
deaths during the neonatal period.

• The results provide evidence to decision-makers in low- 
and middle-income countries (LMICs) that they can safely 
proceed with the transition from IFA supplements to MMS 
programs without increasing the iron dose.

women between 19 and 50 years of age is 18 mg of iron/day. 
During pregnancy, this value increases to 27 mg/day6 to accom-
modate the maternal and fetal requirements, and the amount of 
iron provided daily by UNIMMAP MMS (i.e., 30 mg) was designed 
to meet these needs.5

The World Health Organization (WHO) recommends prenatal 
iron and folic acid (IFA) supplements providing 30–60 mg of el-
emental iron to prevent maternal anemia;7 in populations where 
anemia is a severe public health problem (i.e., affecting at least 
40% of pregnant women), WHO states that a daily dose of 60 mg 
of iron is preferred, though it is not fully recommended due to the 
lack of a strong evidence base.7,8

In 2020, WHO updated the recommendation related to the use 
of MMS, where this intervention became “recommended in the 
context of rigorous research.”9 This conditional recommendation 
requested two areas of clinical research. In these additional anal-
yses, we aimed to address one of them, specifically that “…more 
evidence is needed on the effects of switching to a 30 mg dose of iron 
from a higher dose of iron (e.g., 60 mg), particularly in settings where 
higher doses of iron are routinely used due to a high anemia preva-
lence or other reasons.”9 Thus, the MMS in Pregnancy Technical 
Advisory Group (MMS-TAG) determined that additional analyses 
of the large body of evidence comparing the effects of MMS ver-
sus IFA supplements should be conducted to address the possible 
concerns related to the switching of IFA supplements with 60 mg 
of iron to MMS with 30 mg of iron, with regard to maternal anemia 
outcomes in low- and middle-income countries (LMICs).10

“The MMS-TAG determined that 
additional analyses of the large 
body of evidence comparing 
the effects of MMS versus IFA 
supplements should be conducted”

Iron content of prenatal micronutrient supplements
Prenatal multiple micronutrient supplements (MMS) are a cost-ef-
fective intervention to fill the gap between the typical low micro-
nutrient intakes in low-resource settings and higher requirements 
during pregnancy,1 resulting in improved pregnancy and birth 
outcomes.2-4 In most MMS, including the widely used United Na-
tions International Multiple Micronutrient Antenatal Preparation 
(UNIMMAP) comprising 15 vitamins and minerals, the amount 
of elemental iron provided in each tablet is 30 mg.5 The Recom-
mended Dietary Allowance for non-pregnant and non-lactating 
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Addressing a clinical research gap identified in the WHO 
2020 guidelines: maternal anemia
The 2020 WHO guidelines were informed by a Cochrane review 
published in 2019,2 which included 19 studies comparing the 
effect of MMS versus IFA supplements on maternal, fetal and in-
fant health outcomes. The levels of iron provided in the IFA arms 
of these 19 trials varied from 27 mg to 60 mg, and in the MMS 
arms they varied from 20 mg to 60 mg. In the analyses carried 
out by the MMS-TAG, the effect of MMS versus IFA supplements on  
maternal anemia outcomes was stratified by different doses of 
iron in both formulations, and assessed in relation to maternal 
baseline anemia levels (using meta-regressions).10

The 19 trials included in the Cochrane review2 were screened 
to determine if they met the following inclusion criteria for the 
iron dose analyses by the MMS-TAG: 1) trials conducted in LMICs; 
2) with daily supplementation regimens; 3) with MMS arms pro-
viding between 30 and 60 mg of iron (as 20 mg is not relevant to 
the comparison of interest); and 4) assessing outcomes of interest 
during the third trimester of gestation: prevalence of maternal 
anemia, prevalence of iron deficiency anemia, and mean hemo-
globin concentrations.

From the screened trials, 11 were included, and these contrib-
uted to the analyses of the three outcomes of interest. Table 1 shows 

the country where the trial was conducted, iron doses in MMS and 
IFA arms, and the proportion of anemic women at baseline (varying 
between 5% and 46.8%) in the 11 included studies.

Table 1:  Overview of included studies in the iron dose analysis related to maternal anemia outcomes 

Study author, year 

 

Country 

 

Iron dose in MMS arm 

(mg) 

Iron dose in IFA arm 

(mg) 

Mean proportion of 

anemic women at 

baseline (%)

Christian, 200311 Nepal 60 60 33.3

Liu, 201312 China 30 30 5.0

Moore, 200933 The Gambia 60 60 36.4

Osrin, 200514 Nepal 30 60 38.0

Ramakrishnan, 200334 Mexico 60 60 14.2

Roberfroid, 200815 Burkina Faso 30 60 46.5

SUMMIT, 200816 Indonesia 30 30 46.8

Sunawang, 200917 Indonesia 30 60 37.5

Tofail, 200818 Bangladesh 30 30 and 60 (two arms) 28.5

West, 201419 Bangladesh 27* 27* 21.7

Zeng, 200820 China 30 60 Not reported

MMS = multiple micronutrient supplements; IFA = iron and folic acid supplements
*Both arms of the West 2014 trial received a supplement that was intended to contain 27 mg of iron. However, the analysis of chemical composition of MMS and IFA 

tablets showed that the amount of iron in MMS varied from 28.4 mg to 30.2 mg of iron, and between 26.2 mg and 29.8 mg in IFA. Thus, for the purpose of our subgroup 
analyses by iron dose, we considered this study as providing 30 mg of iron in each study arm.

Data from these 11 trials were extracted from existing publica-
tions or obtained directly from the study authors. The 11 trials were 
divided into three subgroups according to daily total supplemental 
iron intake: IFA supplements with 60 mg of iron versus MMS with 
60 mg of iron; IFA supplements with 30 mg of iron versus MMS 
with 30 mg of iron; and IFA supplements with 60 mg of iron versus 
MMS with 30 mg of iron – the main comparison of interest. 

These subgroup analyses showed no differences between 
MMS and IFA supplements in any of the subgroups, for the three 
outcomes (Table 2). In the main comparison of interest, MMS con-
taining 30 mg of iron did not increase the risk of maternal anemia 
or iron deficiency anemia and did not decrease hemoglobin levels. 
Of note, the five trials that showed comparable effects between 
MMS with 30 mg of iron and IFA supplements with 60 mg of iron 
on anemia-related outcomes had high levels of baseline anemia 
(from 29% to 47%), suggesting that even in areas with high prev-
alence of anemia, it is safe to transition to MMS programs with 30 
mg of iron. In addition, meta-regressions showed that the baseline 
anemia prevalence was not associated with the overall effect of 
MMS versus IFA supplements on any of the outcomes.10



 34 Sight and Life Special Report / The Evidence Base  

Prenatal Supplements and Maternal Anemia: Is more iron better?

Outcome: Maternal anemia (third trimester)

Hemoglobin < 110 g/L for most studies

Subgroup analysis by iron dose n comparisons Risk Ratio (95% CI) p value (subgroup differences)

MMS 60 mg iron vs IFA 60 mg iron 3 1.06 (0.82, 1.37)

0.89MMS 30 mg iron vs IFA 30 mg iron 4 0.99 (0.88, 1.12)

MMS 30 mg iron vs IFA 60 mg iron 5 0.99 (0.92, 1.07)

Outcome: Maternal iron deficiency anemia (third trimester) 

Hemoglobin < 110 g/L and serum ferritin < 12 μg/dL for most studies

Subgroup analysis by iron dose n comparisons Risk Ratio (95% CI) p value (subgroup differences)

MMS 60 mg iron vs IFA 60 mg iron 3 1.18 (0.94, 1.48)

0.76MMS 30 mg iron vs IFA 30 mg iron 2 0.91 (0.43, 1.93)

MMS 30 mg iron vs IFA 60 mg iron 2 1.31 (0.66, 2.60)

Outcome: Hemoglobin (third trimester), g/L 

Subgroup analysis by iron dose n comparisons Risk Ratio (95% CI) p value (subgroup differences)

MMS 60 mg iron vs IFA 60 mg iron 3 -0.68 (-3.56, 2.20)

0.78MMS 30 mg iron vs IFA 30 mg iron 4 0.14 (-0.71, 0.99)

MMS 30 mg iron vs IFA 60 mg iron 4 -0.26 (-1.41, 0.89)

*MMS = prenatal multiple micronutrient supplements; IFA = iron and folic acid supplements

Rationale for the comparable effect of 30 mg of iron in  
MMS vs 60 mg of iron in IFA supplements in preventing  
maternal anemia
These findings are consistent with the results of trials designed to 
determine the lowest dose of iron to prevent iron deficiency.21,22 
There are also physiological mechanisms that may explain why 
30 mg of iron involved in a matrix of other micronutrients is 
enough to prevent anemia: 

1. the presence of other micronutrients (especially vitamins A, 
B2 and C) can improve the absorption and/or utilization of 
iron compared with the iron alone; 

2. MMS can help prevent other nutritional causes of anemia 
e.g., anemia caused by deficiency of vitamins A, B9 and 
B12;23,24 and

3. iron doses ≥ 60 mg have been shown to trigger a transient 
increase in circulating hepcidin that can inhibit iron absorp-
tion, a phenomenon not seen with iron doses ≤40 mg.25

Table 2:  Summary of results: effect of MMS versus IFA on maternal anemia, iron deficiency anemia and hemoglobin levels, 
according to supplemental iron dose in each arm 

It is noteworthy that MMS and IFA supplements are designed 
for the prevention of maternal anemia and not for the treatment of 
anemia. If a pregnant woman is diagnosed with anemia, it is im-
portant to conduct additional clinical assessments to determine 
the cause of anemia and establish if there is a need for additional 
iron supplements, which would not justify the discontinuation of 
MMS. It is estimated that approximately half of anemia cases are 
caused by iron deficiency, while the remaining cases have other 
causes that would not benefit from additional iron, such as other 
micronutrient deficiencies, genetic hemoglobin disorders, in-
flammation and infectious diseases (e.g., tuberculosis, HIV, and 
parasitic infections).26,27 In these cases, additional iron has the 
potential to be harmful.28-31

“The transition is encouraged 
because of the well-documented 
benefits of MMS on the reduction  
of poor birth outcomes”
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Addressing another concern identified in the WHO 2020 
guidelines: neonatal mortality 
Although not identified as an area for further research, the 2020 
WHO guidelines noted that “when compared with IFA supple-
ments containing a higher dose of iron (60 mg), MMS may be less 
effective in reducing neonatal mortality”. This statement was not 
based on the overall analyses, rather it was based on a sensitivity 
analysis limited to the trials that provided 400 µg folic acid in the 
IFA group. This resulted in the removal of the Sunawang 200917 
trial in which the control group received 250 µg of folic acid, and 
removal of the largest trial (West 2014 trial19) with 44,567 preg-
nant women in which MMS and control group received 600 µg of 
folic acid.

The MMS-TAG determined that a reanalysis of the neonatal 
deaths data stratified by iron dose in each supplement would be 
useful.32 In this reanalysis, the effect estimates of MMS versus 
IFA supplements on neonatal mortality were calculated in four 
subgroups according to supplemental iron dose, and it included 
studies that had been excluded in the analyses of 2020 WHO 
guidelines. In particular, the MMS-TAG determined that the two 
trials from Sunawang17 and West19 should be included in the 
analyses because the variations in folic acid dose are likely to 
have little clinical significance. Importantly, most of these trials 
initiated supplementation in the second trimester of pregnancy 
– not at the beginning of the pregnancy, when folic acid supple-
mentation is recommended and has a critical role in the neural 
tube development.

The reanalysis showed that neonatal mortality did not differ 
between MMS and IFA supplements, regardless of iron dose in ei-
ther supplement.32 In comparison with IFA supplements contain-
ing 60 mg of iron, MMS with 30 mg of iron was associated with a 
non-significant risk ratio of 1.12 (95%CI 0.83 to 1.50), suggesting 
no difference between both supplements on deaths during the 
neonatal period.32

Iron dose analyses on other outcomes beyond hematological 
outcomes and neonatal mortality
The iron dose analyses performed by the MMS-TAG were focused 
on hematologic outcomes and neonatal mortality. Keats et al. 
performed similar iron dose analyses for other birth outcomes, 
preterm births, small for gestational age and perinatal mortal-
ity (stillbirths and early neonatal deaths).2 The analyses did not 
find significant differences among subgroups of iron dose in MMS 
and IFA. In the analyses from Keats et al. from the 2020 WHO 
guidelines,2,9 UNIMMAP MMS (with 30 mg of iron) significantly 
reduced the risk for small-for-gestational-age infants by 11% (RR 
0.89, 95% CI 0.81 to 0.97) and low birthweight by 16% (RR 0.84, 
95% CI 0.75 to 0.94), in comparison to IFA with 60 mg of iron.

Conclusion
These analyses demonstrate that the transition from programs of 
IFA providing 60 mg of iron to programs providing MMS with 30 
mg of iron would not have a negative impact on anemia or neo-
natal/perinatal mortality. Instead, the transition is encouraged 
because of the well-documented benefits of MMS on the reduction 
of poor birth outcomes, such as low birthweight and small-for-ges-
tational-age births. Moreover, anemic pregnant women have even 
greater benefits of MMS (i.e., greater reductions of low birth-
weight, small-for-gestational-age births and 6-month mortality) 
in comparison with non-anemic pregnant women,3 justifying the 
continued use of MMS in anemic women while the cause of ane-
mia is investigated and the appropriate treatment is administered. 

Correspondence: Dr Filomena Gomes, The Micronutrient 
Forum, Washington, DC, USA  
Email: filomena.gomes@micronutrientforum.org
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Key messages:

•  There is a growing interest in the potential impact of ma-
ternal and child nutrition on human capital across the life 
course. 

• Scaling up maternal multiple micronutrient supplemen-
tation (MMS) to 90% coverage globally may result in sub-
stantial gains in schooling (5.0 million additional school 
years) and lifetime income (US$ 18.1 billion) per 5-year 
birth cohort.

• Decision-makers considering expanding MMS coverage 
should bear these large potential human capital returns in 
mind in addition to direct maternal and child health ben-
efits.

The Potential Impact of Scaling Up 
Prenatal MMS on Human Capital 
Outcomes 

Christopher Sudfeld, Nandita Perumal  
Department of Global Health and Population,  
Harvard T.H. Chan School of Public Health, Boston, MA, USA

Introduction
Globally, there has been remarkable progress in improving child 
survival. The total number of deaths among children under 5 
years of age has declined from 12.6 million in 1990 to 5.0 mil-
lion in 2020, which represents a 60% decline in the mortality 
rate.1  As a result, there has been a shift in commitment, including 
from the global nutrition community, to ensure that all children 
not only survive but that all children also have the opportunity to 
thrive.  Accompanying this wider view, a rapidly growing area of 
contemporary research investigates how nutrition interventions 
may impact children’s development, schooling, adult income, and 
other long-term outcomes across the life course – all of which are 
components of broader “human capital”.2,3 The World Bank de-
fines human capital as “knowledge, skills, and health that people 
accumulate over their lives” and notes that greater human capital 
is associated with higher wage earnings for adults, increased in-
come for countries, and better cohesion within societies.4

To measure global human capital, the World Bank developed 
the Human Capital Index (HCI). The HCI is a country-level metric 
that estimates the human capital that the average child in a coun-
try can expect to attain by 18 years of age, considering the variable 
health, nutrition, and education risks that may exist in each coun-

try.5 The HCI is based on multiple indicators including health/
nutrition (under-5 child mortality and under-5 child stunting, as 
well as adult survival) and the quantity and quality of schooling 
(attainment and international test scores).5 The HCI ranges from 
a score of 0 to 1 and is estimated for a country in a given year.  In 
terms of interpretation, if a country has an HCI of 0.5 in 2020, 
this means that on average a child born in 2020 in the country 
is estimated to be half as productive as compared to if the child 
had the opportunity to be in an environment with optimal health, 
nutrition, and education and to reach their full potential. In 2020, 
the regions with the highest average HCI were North America (HCI 
= 0.75; three-quarters as productive as compared to optimal) and 
Europe and Central Asia (HCI = 0.69), while the lowest average 
HCIs were for South Asia (HCI = 0.48) and sub-Saharan Africa (HCI 
= 0.40) regions.5 As a result, on average, a child in South Asia and 
sub-Saharan Africa born in 2020 may be reaching close to or less 
than half of their human capital potential as compared to if they 
had the opportunity to be in an environment with optimal health, 
nutrition and education. Notably, the average HCI estimates are 
below 1.0 in all world regions, indicating significant opportunities 
to promote equitable change and ensure that all individuals and 
economies can reach their full human capital potential globally.   

“Studies have found that fetal 
undernutrition in utero is 
associated with suboptimal  
neuronal growth and synaptic 
connections in the brain”

The importance of nutrition on human capital outcomes
There is emerging and growing evidence on the relationship be-
tween maternal nutrition and birth outcomes, with a particular 
focus on how these contribute to human capital, including child 
development, schooling and lifetime earnings. The period be-
tween conception and the first two years of life – known as the 
‘first 1,000 days’ – is well recognized as a sensitive period of rapid 
brain development.6 Studies have indicated that nutrients such as 
iodine, zinc, vitamin B6 and docosahexaenoic acid (DHA) during 
pregnancy play an important role in fetal brain development.7  
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Substantial evidence has also shown that preterm birth and low 
birth weight (LBW), which are known to be affected by maternal 
nutrition, are associated with suboptimal child development out-
comes.8,9 

Studies in animals and humans have found that fetal under-
nutrition in utero is associated with suboptimal  neuronal growth 
and synaptic connections in the brain as well as decreased brain 
volume.7 In addition, epidemiologic studies from different con-
texts have consistently found preterm birth and LBW to be associ-
ated with suboptimal developmental outcomes during childhood 
and adolescence.8,9  For example, in a birth cohort study in Tan-
zania, we found that adolescents 11–15 years of age who were 
born with LBW had lower intelligence and executive function test 
scores and greater behavioral problems as compared to their ado-
lescent peers who were not born with LBW.10 Taking it a step fur-
ther to schooling, the COHORTS collaboration, which collectively 
analyzes the long-term outcomes of birth cohorts in Brazil, Gua-
temala, India, South Africa and Brazil, found that each standard 
deviation increase in birth weight was associated with 0.2 years 
more of schooling attainment.11  In a meta-analysis including the 
COHORTS data and additional studies in high-income country set-
tings, LBW infants are estimated to attain 0.29 fewer school years 
(95% CI: −0.48, −0.10 years) as compared to non-LBW infants.12 
Further, in terms of lifetimes earnings, a recent systematic review 
and meta-analysis found that each standard deviation increase in 
birth weight was associated with a 2.8% increase in adult annual 
earnings and that adults born LBW had on average 3.4% lower 
annual earnings as compared to non-LBW individuals after ad-
justing for potential confounding factors.13 While these annual 
percentages may seem small, it is important to note that they are 
compounded over an individual’s total work years, with the po-
tential to lead to substantial cumulative sums. For example, in a 
high-income setting like the United States, one standard deviation 
increase in birth weight would be associated with additional total 
lifetime earnings of US$ ~30,000 over 40 years of work. Overall, 
there is relatively robust evidence to suggest that improvements 
in maternal nutrition and birth outcomes contribute to improve-
ments in development, schooling, and ultimately human capital.

“Decision-makers do not have 
decades to wait for direct evidence 
on human capital outcomes”

The effect of MMS on child development
It is well recognized that multiple micronutrient supplementation 
(MMS) in pregnancy can reduce the risk of adverse birth outcomes 
as compared to iron-folic acid supplementation (IFA) from ran-
domized trials, but there is limited direct evidence from trials on 

the effect of MMS on child development (an intermediary for adult 
human capital outcomes) and no data on the direct effect of MMS 
on schooling attainment and adult income. In the most recent Co-
chrane Review (2019), MMS was found to reduce the risk of LBW 
by 12% (95% CI: 9–15%) and reduce the risk of small-for-gesta-
tional-age births by 8% (95% CI: 3–12%) as compared to IFA.14 A 
few MMS trials have followed up individuals into childhood and 
adolescence and assessed child development outcomes. A large 
follow-up study of the SUMMIT randomized trial in Indonesia 
found that among children 9 to 12 years of age, children who had 
mothers that were randomized to MMS had higher procedural 
memory as compared to children whose mothers received IFA, 
and there was a beneficial effect of MMS on general intelligence 
scores among children whose mothers were anemic.15 A study in 
rural China also found MMS had beneficial effects on intelligence 
quotient (IQ) and verbal comprehension at 14 years of age.16 How-
ever, it is also important to note there are trials such as those con-
ducted in Nepal, Ghana, Malawi, and Tanzania that have found no 
effect of MMS on developmental outcomes among children.17-19  
There is also no data on the direct effect of MMS on adult human 
capital outcomes due in part to the substantial resources and a 
time-frame of decades required to follow up individuals born in 
pregnancy trials. Individuals born in MMS trials conducted in the 
early 2000s are just now approaching or are in their early twen-
ties. Therefore, the strongest evidence we have is for the effect of 
MMS on birth outcomes, which are known to be associated with 
human capital outcomes, namely schooling, but the direct evi-
dence on child development and economic benefits is limited and 
developing. Nevertheless, it is important to continue the ongoing 
policy and programmatic determinations on MMS, and therefore 
decision-makers do not have decades to wait for direct evidence 
on human capital outcomes to accumulate to inform their deci-
sion-making.  

The Thrive Model
To meet the need and to inform the potential of MMS and other 
maternal nutrition interventions on human capital outcomes, we 
developed the ‘Thrive Model’.  The goal of the Thrive Model was 
to estimate the potential human capital gains of scaling up MMS, 
IFA, calcium and other nutritional interventions in 132 low- and 
middle-income countries (LMICs).12 Figure 1 presents a diagram 
of how the Thrive Model works. The model first estimates the im-
pact of scaling up MMS, IFA, and calcium supplementation on the 
prevalence of low birth weight or preterm births in a country. It 
then translates this into years of schooling gained and, ultimately, 
increases in lifetime earnings at the country level. 

 The results of the Thrive Model have recently been published 
in the American Journal of Clinical Nutrition.12 Figure 2 presents a 
country-level example of how the Thrive Models estimates scaling 
up MMS to 90% in Bangladesh, where an estimated 14.7 million 
births occur every 5 years and the prevalence of LBW is 27.8%.  The 
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Figure 1:  Thrive Model pathways to estimate the impact of maternal prenatal nutrition supplements on education attainment  
and lifetime income 

Figure 2:  An example of the Thrive Model pathways to estimate the impact of scaling up MMS to 90% coverage in Bangladesh 
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Thrive Model scales up MMS to 90% coverage and estimates that 
the low birth weight prevalence will decrease by ~5.9% or avert 
~869,000 LBW births in the country.  On average, each averted LBW 
child will attain 0.29 additional years of schooling, which translates 
into a total of 224,930 school years gained at the population level. 
In the context of Bangladesh, each additional year of school is as-
sociated with 7.1% higher returns in annual income and the esti-
mated average annual wage is US$ 668 (2010 constant). Therefore, 
scaling up MMS to 90% for 5 years is estimated to increase lifetime 
earnings by US$ 290.8 million. 

In terms of the global estimates for schooling years gained, 
we estimated that scaling up MMS to 90% coverage for 5 years 
in all 132 countries would lead to 5.0 million additional school 
years (95% uncertainty intervals [UI]: 1.1, 11.0 million), with the 
largest absolute gains in schooling attainment estimated to be for 
countries in South Asia and sub-Saharan Africa, in part due to the 
large population sizes and high burden of LBW in these countries. 
India (1,700,000 school years), Pakistan (420,000 school years) 
and Bangladesh (230,000 school years) were the three countries 
with the largest number of school years gained. In sub-Saharan 
Africa, Nigeria (208,000 school years) and Ethiopia (192,000 
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school years) had the largest estimated number of school years 
gained from scaling up MMS to 90% coverage.  

The Thrive Model then translates the additional years of 
schooling into increases in annual wages. We estimated that scal-
ing up MMS to 90% coverage in all 132 countries would result in 
US$ 18.1 billion in lifetime wages gained every 5 years (95% UI: 
3.9 to US$ 39.1 billion). The three countries with the largest abso-
lute expected economic returns to lifetime income for scaling up 
MMS to 90% were India (US$ 4.3 billion), Brazil (US$ 1.72 billion) 
and Mexico (US$ 1.10 billion). Notably, countries in Latin Amer-
ica rose on the list for gains in lifetime income, since on average 
these countries have higher returns to education for each addi-
tional year of schooling as well as higher average annual income 
as compared to countries in South Asia and sub-Saharan Africa.  
Nonetheless, estimated gains remain large for countries in South 
Asia and sub-Saharan Africa; for example, Pakistan had an es-
timated gain of US$ 694 million, Ethiopia US$ 203 million and 
South Africa US$ 883 million. 

Millions of additional school years and billions of US dollars in 
wage gains are difficult to conceptualize in terms of magnitude. As 
such, we compared the MMS estimates to those for scaling up IFA 
and calcium supplementation to 90% coverage in the same 132 
LMICs (Figure 3).  Compared to scaling up MMS, scaling up IFA to 
90% coverage was estimated to result in roughly half of the esti-
mated school years and lifetime earnings: 2.3 million additional 
school years and US$ 8.3 billion. Scaling up calcium supplemen-
tation in pregnancy to 90% coverage was estimated to result in 
similar gains to MMS at 4.1 million years of schooling and US$ 18.9 
billion. Therefore, scaling up MMS and calcium supplementation 
may produce equally large gains in human capital and the magni-
tude of these gains are estimated to be greater than scaling up IFA.

“MMS is in no way a ‘magic bullet’; 
rather, it should be considered as 
just one important intervention in a 
much larger effort”

The Thrive Model is the first to quantify the potential human 
capital benefits of scaling up MMS, but the model does come with 
important limitations. First, due to the lack of evidence from ran-
domized controlled trial of MMS on schooling and adult earnings 
outcomes directly, the model used LBW as a mediator. The links 
connecting LBW to schooling and adult earnings were therefore all 
based on observational evidence, which is not immune from the 
risk of confounding and selection bias. In the future, as MMS trial 
cohorts age, we may be able to model the direct effect of MMS on 
schooling and adult income. Further, there were large variances 
(95% confidence intervals) in the effect sizes from observational 
data and therefore all our estimates had wide uncertainty inter-
vals. Last, we estimated the potential benefits of MMS on human 
capital by one specific pathway – reductions in adverse birth out-
comes – and gains in educational attainment, and therefore may 
have still underestimated the overall benefits that may occur by 
other pathways.

Conclusions
Overall, the potential human capital gains to scaling up MMS glob-
ally are likely to be substantial.  The Thrive Model estimated that 
US$ 18.1 billion in lifetime income gains equates to a return of US$ 

Figure 3:  Estimated gains in scaling up MMS to 90% coverage as compared to IFA and calcium supplementation to 90% coverage
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~32 for each pregnant person who receives MMS. This is roughly a 
2x return on investment based on an estimated MMS cost of US$ 
16.86 per pregnancy considering the supplement, program and 
patient costs.20 Therefore, greater investment in MMS today is 
likely to result in large returns in the future.  Policy and program 
decision-makers should consider these large potential human cap-
ital returns in addition to the maternal and child health benefits 
when considering the benefits of scaling up MMS. Nevertheless, it 
is important to note that MMS is in no way a ‘magic bullet’; rather, 
it should be considered as just one important intervention in a 
much larger effort across the life course to increase human capital 
globally and support the opportunity for all people to thrive. 

Correspondence: Dr Christopher Sudfeld, Harvard T.H. 
Chan School of Public Health, 665 Huntington Ave, Boston, 
MA 02116, USA  
Email: csudfeld@hsph.harvard.edu
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The interactive world map of MMS activities (the ‘map’), designed 
and maintained by the Healthy Mothers Healthy Babies (HMHB) 
Consortium, is meant to provide a one-stop window depicting 
global MMS activities (see Figure 1). It summarizes the situation 
related to impact studies, implementation research, demonstra-
tion pilots, cost-benefit analyses, and scaling-up activities by vari-
ous partners at the country level. The map is updated on an annual 
basis. According to its current version, an estimated 1,784,524 
women are targeted to receive MMS through the mapped activi-
ties. However, this is an underestimate, as the current data is from 
2021–2022; thus, the map is currently being updated to include 
ongoing activities for 2022–2023.

“The map is meant to provide a 
one-stop window depicting global 
MMS activities”

Partners and implementing agencies that have introduced 
MMS in national delivery platforms have, in general, followed a 
three-phased approach:

1. The Exploration phase aims to prepare an enabling environ-
ment for introducing MMS. This may consist of a landscape 
analysis to understand the specific context and feasibility 
of introducing MMS, advocacy activities leading up to MMS 
policy recommendations, and a consensus on the need for, 
and feasibility of, introducing MMS at a small scale.

2. The Implementation phase entails the actual introduction 
of MMS to demonstrate its feasibility through a pilot in a 
specific context.

3. The Scale-up phase occurs when policymakers decide to 
scale up MMS implementation at the national or subna-
tional level.

 

The map, therefore, classifies countries into four categories: 

i.  Category 1: highlights countries where an MMS impact 
study has taken place but where (exploration of) MMS in-
troduction still needs to happen.

ii.  Category 2: highlights countries taking the first exploratory 
step to build the enabling environment for MMS.

iii.  Category 3: includes countries where initial implementa-
tion has started.

iv.  Category 4: includes countries in the final step to scale up 
the delivery of MMS to pregnant women with poor diets and 
high maternal malnutrition.

“Do you or your organization have 
ongoing MMS work that you would 
like included in the world map of 
MMS activities?”

Updating the MMS world map
The HMHB consortium aims to annually update the map based on 
new information from partners and developments/activities from 
existing partners. The information/data is collected via a survey 
of ongoing activities. When the partner organization sends the re-
quested information to the HMHB secretariat, the data is curated 
and formatted to upload to the online map. 

Do you or your organization have ongoing MMS work that you 
would like included in the world map of MMS activities? Please 
email the HMHB secretariat at HMHB@micronutrientforum.org.

Correspondence: Martin N Mwangi, PhD, Micronutrient 
Forum, 10th Floor, 1201 Eye St, NW, Washington, DC 20005-
3915, USA 
Email: martin.mwangi@micronutrientforum.org
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Figure 1:   World map of MMS activities showing examples of typical country information – South Africa and Madagascar –  
obtained from clicking these countries on the map (Source: www.hmhbconsortium.org/world-map/)
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Key messages:

• Multiple micronutrient supplements (MMS) are now in-
cluded on the World Health Organization’s List of Essential 
Medicines (known as the EML).

•  This is an important step forward in the procurement and 
use of MMS globally and nationally, and several countries are 
now considering adding MMS to their national EML.

The importance of MMS and its inclusion on the WHO EML
In 2021, the United Nations International Multiple Micronutrient 
Antenatal Preparation (UNIMMAP) Multiple Micronutrient Sup-
plements (MMS) formulation for pregnant women was added to 
the World Health Organization’s (WHO) 22nd Essential Medicines 
List (EML). This marked an important milestone for transitioning 
supplementation programs for pregnant women with micronutri-
ent-poor diets from iron and folic acid (IFA) supplements to MMS.1 
The WHO EML is updated every two years and is used by more 
than 130 countries as the basis for their national EMLs or drug for-
mularies and to guide purchasing decisions.2 Currently 479 med-
ications, including MMS, are in the EML, based on efficacy, safety 
and cost-effectiveness data, because they are considered essential 
from a public health perspective. 

It is now well documented that MMS reduces the risk of low 
birthweight (LBW), small for gestational age (SGA), and preterm 
birth when compared with IFA alone. MMS also has an even greater 
impact on anemic and underweight women and female infants for 
several pregnancy outcomes.3,4 Given the high rates of LBW and 
preterm birth in many low- and middle-income countries (LMICs), 
and the increased risk of mortality and morbidity associated with 
these outcomes, MMS has the potential to save and improve lives 
in a highly cost-effective way.5,6

The 2020 World Health Organization (WHO) Antenatal Care 
Recommendations for a Positive Pregnancy Experience7 recom-

mends the use of MMS containing IFA in the context of rigor-
ous research, rather than a full recommendation. Despite other 
guidelines from WHO, UNICEF and WFP recommending MMS, 
this is seen by some national-level stakeholders as a barrier to 
the implementation of MMS programs. The process for adding 
medications to the EML, however, is separate from those of the 
guideline development group, and many stakeholders regard this 
as an important step in advancing MMS as an efficient, safe and 
cost-effective pregnancy intervention. As many countries model 
their own EMLs off the WHO EML, its addition could support the 
procurement and use of MMS in many settings that would benefit 
from the intervention. It is important to note that other nutritional 
supplements, including IFA (for pregnancy), are already on the 
list, and micronutrient powders (MNP) were added in the previous 
revision of the WHO EML. 

At the national level, additional benefits of the inclusion of 
MMS on the EML include:
1. Contributing to the achievement of global and national tar-

gets such as the Sustainable Development Goals (SDGs) 2 
and 3 and the World Health Assembly (WHA) global nutri-
tion targets; 

2. Facilitating the integration of nutrition interventions into 
the health system;

3. Increasing accessibility, lower costs, and reducing restric-
tions on importing and/or local MMS production; 

4. Assisting in changing perceptions around MMS and con-
tributing to raising awareness of prenatal supplementa-
tion; and

5. Supporting the inclusion of a dedicated budget line to en-
sure the availability of MMS.

 

“It is now well documented that 
MMS reduces the risk of low 
birthweight, small for gestational 
age and preterm birth”
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The process to include MMS on the WHO EML 
With the support of many stakeholders, the New York Academy of 
Sciences and the Micronutrient Forum wrote and submitted the 63-
page application for MMS in late 2020 for consideration by the Ex-
pert Committee on Selection and Use of Essential Medicines.8 The 
application included information on the importance of micronutri-
ents during pregnancy and the high rates of deficiency around the 
world. It also pooled the available evidence from the more than 20 
efficacy trials, as well as information on safety and cost-effectiveness. 

Importantly, at the time of the submission, 68 countries al-
ready included some type of MMS (not just for pregnant women, 
and not necessarily the UNIMMAP MMS formulation) on their 
EML. Data from UNICEF’s NutriDash survey also showed that 18 
LMICs had already implemented MMS policies and 38 had pro-
cured MMS for pregnant women. The application suggested the 
UNIMMAP MMS formulation while leaving room for modifications 
in case new evidence becomes available.

Each application for consideration on the EML is published 
online for a public comment period during which anyone can 
submit a response to the application (either in support or in op-
position).9 During the public comment period, WHO submitted a 
letter expressing concern about the inclusion of MMS. However, 
the MMS application also received 20 support letters from individ-
uals, organizations and ministries of health, which demonstrated 
the broad recognition of the benefits of MMS and of its value as a 
key intervention during pregnancy. Many of these support letters 
cited the need for more effective interventions to improve preg-
nancy outcomes, ongoing activities to implement MMS, its role in 
achieving the SDGs, and the detrimental impact of the pandemic 
on nutritious diets. 

Each application is reviewed by one or more experts to eval-
uate the application and the need for its inclusion on the EML. 
The two reviewers for the MMS application both stated that there 
was ample evidence for its inclusion.9 The official report from the 
Expert Committee cited the numerous support letters for MMS, 
the WHO, UNICEF, and WFP guidelines that recommend MMS, the 
large number of trials showing its effectiveness compared with 
IFA alone, and a lack of harm.10 While the antenatal care guide-
lines do not make a full recommendation for MMS due to some 
remaining questions – such as around the impact of switching 
from IFA to MMS – the committee concluded that adding MMS to 
the EML would not preclude answering such research questions. 

“MMS is poised to become the 
standard care for pregnant women”

Conclusions
The accelerated action by number of engaged stakeholders sup-
porting MMS transitions makes it difficult to attribute the direct 

impact of the addition of MMS on the WHO EML, but there is little 
doubt that it was an important step in advocating for the switch 
from IFA to MMS. Since the addition of MMS to the WHO EML, sev-
eral countries are considering adding it to their own national EML, 
and many partners who work at the country level have observed 
an improvement in advocacy discussions and manufacturing in-
terests related to MMS. Now that MMS is on the WHO EML, the 
work is by no means done; but with continued national engage-
ment and support from the global community, MMS is poised to 
become the standard care for pregnant women.
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Key messages:

• Nutrition International, in collaboration with the Govern-
ment of Pakistan, is undertaking implementation research 
to support the introduction of multiple micronutrient sup-
plementation (MMS) in antenatal care (ANC) and identify 
effective program implementation solutions.    

•  The Advancing Maternal Health through MMS Implementa-
tion Research in Pakistan (AMMI) project will not only inform 
the introduction of MMS but also provide useful insights to 
tackle broader questions related to improving adherence to 
maternal supplementation and ultimately advancing mater-
nal and newborn health outcomes.  

•  The AMMI project comprises several steps: (i) establishing 
and working with the Pakistan Technical Working Group, (ii) 
determining the priority research questions using a rigorous 
methodology, (iii) switching over from IFA to MMS in ANC, 
(iv) conducting the implementation research using mixed 
methods, and (v) undertaking knowledge translation to sup-
port real-time decision-making. 

•  Building on the approach in Pakistan, Nutrition International 
is working in partnership with the Government of Nigeria to 
conduct a new MMS implementation research project focus-
ing on optimizing adherence to maternal micronutrient sup-
plementation.  

decision-making when it comes to switching from iron and folic 
acid supplementation (IFAS) to MMS. This tool found that MMS 
is more cost-effective than IFA for pregnant women in Pakistan.2 
Implementation research, as recommended by the World Health 
Organization (WHO),3 is a key step to inform the transition and 
successful scale-up of MMS within the antenatal care (ANC) plat-
form, and to support a positive pregnancy.  

The Government of Pakistanʼs commitment to maternal 
nutrition  
Maternal and newborn health and nutrition needs in Pakistan are 
high. The neonatal mortality rate (estimated at 42 per 1,000 live 
births)4 and the prevalence of low birthweight (23% in 2018) are 
some of the highest in the world. According to the 2018 National Nu-
trition Survey, an estimated 14.4% of women of reproductive age are 
underweight, 41.7% suffer from anemia, 22.4% are affected by vita-
min A deficiency, and 79.7% from vitamin D deficiency.5 An analysis 
of trends across Demographic Health Surveys shows that government 
support to ANC services is increasingly reaching more women and 
there have been some improvements in the uptake and use of these 
services, such as maternal IFA.4 However, there are several bottle-
necks that are preventing the program from achieving its desired 
effectiveness.6 

The GoP’s five-year National Maternal Nutrition Strategy 
(2022–2027) outlines the government’s renewed commitment to 
addressing the dire maternal nutrition situation in the country.7 
This comprehensive strategy includes a recommendation to im-
plement MMS as part of ANC services for pregnant women. Un-
derstanding the risks of scaling up a new intervention too quickly, 
particularly given the challenges of the current platform, the 
Nutrition Wing of the Ministry of National Health Services, Reg-
ulations and Coordination approached Nutrition International to 
undertake implementation research. This research is critical to 
exploring solutions to long-standing implementation issues and 
offers an opportunity to guide decision-making and ultimately a 
path to the scale-up of MMS. This collaboration builds upon Nutri-
tion International’s work with the GoP for more than two decades, 
serving as a technical nutrition ally in the areas of fortification, 
child survival, and maternal and newborn health.

Introduction
Nutrition International, in collaboration with the Government of 
Pakistan (GoP), is undertaking implementation research on pre-
natal multiple micronutrient supplementation (MMS) to advance 
maternal and newborn health and nutrition. This work builds upon 
the findings from the MMS Cost-Benefit Tool1 – an online tool de-
veloped by Nutrition International to assist governments in their 
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“Increasing access to MMS will 
contribute to improving maternal 
nutrition, birth outcomes and reducing 
stunting, which are key objectives of 
Pakistan’s Stunting Reduction Strategy 
and part of the National Nutrition 
Program…This MMS implementation 
research project […] is an important  
step towards potentially providing  
access to MMS to pregnant women  
across Pakistan, and I’m looking  
forward to the outcomes.”
 
Dr Abdul Baseer Khan Achakzai, Director 
General, Ministry of Health, Pakistan

Nutrition International and the Government of Pakistan 
collaborate on rigorous implementation research 
The implementation research comprises several carefully designed 
steps, which are described in detail below.

1. Defining what implementation research means in the 
Pakistan context 

To formally initiate the Advancing Maternal Health through MMS 
Implementation Research in Pakistan (AMMI) project (Figure 1), an 
evidence translation workshop was held with key stakeholders rep-
resenting federal and provincial government and non-government 
organizations. During the workshop, the findings from Pakistan’s 
cost-effectiveness analysis were shared alongside the latest global 
effectiveness evidence and the 2020 WHO update.2 The workshop 
provided a platform to discuss implementation research, explore its 
value for Pakistan, and galvanize commitment for MMS. It ultimately 
resulted in the creation of a Technical Working Group (TWG) to advise 
and oversee the research project. 

Figure 1:  Front cover of the technical brief for the Advanc-
ing Maternal Health through MMS Implementation Research in 
Pakistan (AMMI) project

More information about the AMMI project can be found in this technical brief: 

https://www.nutritionintl.org/learning-resource/technical-brief-mms-imple-

mentation-research-pakistan/

2. Determining the implementation research questions
Recognizing there are many important implementation research 
questions related to the introduction of MMS in Pakistan, the GoP 
and the TWG, with the support of Nutrition International, employed 
the Child Health and Nutrition Research Institute (CHNRI) method 
to identify and prioritize research questions for this study. Working 
from an existing national IFA bottleneck analysis, TWG members 
participated in a workshop to identify MMS program challenges and 
opportunities that informed a consolidated list of 28 implementation 
research questions under seven thematic areas. Through an online 
survey, the broader TWG then scored these questions based on set cri-

teria. Prioritization scores were calculated for each of the implemen-
tation research questions and then used to rank the questions. The 
primary research questions selected for this study focus on identify-
ing approaches to improve the delivery of ANC nutrition services and 
introduce MMS, with a specific focus on nutrition counselling, the en-
gagement of family, and healthcare provider capacity-strengthening 
(see Box 1). The secondary implementation research questions focus 
on the fidelity, acceptability, feasibility and cost-effectiveness of the 
enhanced implementation approaches, quality of care, enablers, and 
barriers to successful implementation. 

box 1:  Questions selected for the study

Primary questions:

1. What implementation approach(es)* could be used to en-
hance the delivery of ANC nutrition services and introduce 
antenatal MMS to replace IFA for pregnant women in Pa-
kistan?

2. Does implementation of the enhanced approaches increase 
pregnant women’s adherence to MMS? If so, how?

 *Focused on:  

• Capacity-building and supportive supervision of healthcare providers, 

with emphasis on MMS and nutrition counselling  

• Improved nutrition content and nutrition counselling tools and tech-

niques integrated into ANC delivery  

•Engagement of pregnant women’s family members in ANC 
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3. Introducing MMS into the antenatal care platform 
To study the selected research questions, MMS had to first be intro-
duced into the ANC platform in place of IFA. Swabi district, located in 
Khyber Pakhtunkhwa province, was selected as the pilot area for the 
project. Beginning in April 2022, with the support of federal, provin-
cial and district health officials and local stakeholders, all newly en-
rolled pregnant women accessing public ANC services in Swabi were 
offered two 100-count bottles of MMS over the course of their visits, 
whether at a government health facility or in the community from a 
Lady Health Worker or Community Midwife. To further support this 
transition from IFA to MMS, a ‘standard’ implementation package 
was developed (Figure 2). This included training for healthcare pro-
viders on MMS and the new standard operating procedures, a behav-
ior change strategy and materials, a bolstered program monitoring 
system, and a strengthened supply chain.

Monitoring data and observations indicated a wide accep-
tance of the new MMS product among healthcare providers, 
pregnant women, and their influencers within the first month 
of the transition. Any programmatic issues that were identified 
during the initial roll-out were documented and corrected to 
improve the program and establish MMS as the new standard of 
care for preventative ANC services. In addition to ongoing course 
correction, a transition costing study is running parallel to this 
pilot project to generate a model for better capturing the true 
costs of moving from IFA to MMS.  

Figure 2:  ‘Standard’ transition package (counselling cards, 
factsheet, poster, standard operating procedures, Frequently 
Asked Questions, and modified monitoring forms)

Implementation 
research

MMS implementation 
begins

PHASE 1 PHASE 2 PHASE 3

MMS implementation 
concludes

• Identi�cation, 
prioritization, selection 
of IR questions

• Situation analysis
• Formative research

Develop, test, 
re�ne enhanced 
approaches

Evaluate enhanced 
approaches

Assess scalability 
& sustainability 

Knowledge sharing 
for informed 
decision-making

MMS implementation 
(i.e., training & supportive supervision of 
healthcare providers, behavior change 
interventions, supplies & supply  chain) 

Monitoring 

Figure 3:  Overview of implementation research process
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4. Conducting the implementation research 
Nutrition International and the GoP are deploying a phased approach 
using mixed methods to explore and answer the research questions 
(Figure 3).

Lady Health Workers participate in a training on how to support the 
delivery of MMS to pregnant women in Swabi District, Khyber  
Pakhtunkhwa

Formal launch of the AMMI project was in Islamabad in June 2022, in the presence of representatives from the TWG

Phase one (completed) included a situational analysis of ex-
isting ANC service delivery programming, platforms, stakeholders, 
and the supply of IFA supplements and MMS in Pakistan. Formative 
research was then conducted to better understand the current per-
spectives, experiences, and practices of key stakeholders, including 
pregnant women, their family members and healthcare providers. 
The insights learned during this phase subsequently informed the 
design of the pilot, the development of the transition package, and 
the other implementation research phases. 

Phase two (completed) focused on the first research question, 
using a human-centered and participatory design methodology to 
develop, test, and adapt implementation research approaches that 
could be used to enhance the introduction of MMS and the delivery of 
ANC nutrition services. A modified Trials of Improved Practices (TIPs) 
was conducted with healthcare providers, pregnant women and their 
key influencers over several months. As a result, ‘enhanced’ imple-
mentation approaches focused on nutrition counselling tools and 
techniques and engagement of family members with a strong gender 
component were generated. 

Phase three (in progress) focuses on evaluating the above 
approaches by not only testing the hypothesis that the enhanced im-
plementation approaches will increase pregnant women’s adherence 
to MMS, but also understanding how these approaches function. Out-
come, process and cost-effectiveness evaluations are underway and 

are designed to answer this question in addition to the secondary im-
plementation research questions. Together with the TWG, the results 
of this evaluation phase will be translated to inform decision-making 
and practices relating to maternal nutrition services and MMS in Pa-
kistan, within Swabi district and beyond. 
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The value of the MMS implementation research 
This rigorous implementation research systematically explores what 
it would take to introduce and scale up MMS in Pakistan in a way that 
considers the realities of the existing ANC platform, the people who 
work within it, the needs of pregnant women and what influences 
their decision-making. 

Lady Health Worker providing MMS alongside antenatal counselling during a home visit in Swabi District, Khyber Pakhtunkhwa 

“Implementation research on MMS is 
shining a much-needed light on maternal 
nutrition. The global community needs 
to ensure that past mistakes are not 
repeated when introducing new nutrition 
products to the health system. When 
carried out effectively, implementation 
research can renew investment, interest 
and commitment to maternal nutrition 
and program effectiveness and provide a 
successful pathway to MMS scale-up.” 
 
Jennifer Busch-Hallen, Practice Area Director 
for Maternal and Newborn Nutrition and 
Health, Nutrition International

Building on its approach in Pakistan, Nutrition International 
is collaborating with the Government of Nigeria to conduct a new 
MMS implementation research project with funding from the 
Bill & Melinda Gates Foundation. Generating context-specific re-
search is critical for country decision-making. Looking across the 
research also provides useful insights to tackle broader questions 
related to improving adherence to maternal supplementation and 
paving the way to better outcomes for women and their families.  

Correspondence: Jennifer Busch-Hallen, Practice Area 
Director for Maternal and Newborn Nutrition and Health, 
Nutrition International, 180 Elgin Street, Suite 1000, Ottawa, 
Ontario K2P 2K3, Canada.  
Email: jbuschhallen@nutritionintl.org 

References 
1 Nutrition International. A  tool to aid decision-making transitioning 

from IFAS to MMS. MMS Cost-Benefit Tool. Internet: https://www.

nutritionintl.org/learning-resources-home/mms-cost-benefit-tool/. 

Updated 2022. Accessed 30 November 2022. 

2 Nutrition International. Cost-Effectiveness of Transitioning from 

Iron and Folic Acid to Multiple Micronutrient Supplementation for 

Pregnancy, Policy Brief: Pakistan. Nutrition International: Ottawa, 

Canada; 2020.    

3  World Health Organization. WHO antenatal care recommendations 

for a positive pregnancy experience Nutritional interventions up-

date: Multiple micronutrient supplements during pregnancy. World 

Health Organization: Geneva, Switzerland; 2020. 

4 National Institute of Population Studies (NIPS) [Pakistan] and ICF. 

Pakistan Demographic and Health Survey 2017-18. NIPS and ICF: 

Islamabad, Pakistan, and Rockville, Maryland, USA; 2019.

5 Ministry of National Health Services, Regulations and Coordina-

tion, United Nations Children’s Fund (UNICEF), and Aga Khan 

University. Pakistan National Nutrition Survey 2018. Government 

of Pakistan: Islamabad, Pakistan; 2018.

6 Ministry of National Health Services, Regulations and Coordina-

tion, United Nations Children’s Fund (UNICEF), and Nutrition 

International. Iron Folic Acid (IFA) Bottleneck Analysis Report 

Pakistan. Government of Pakistan: Islamabad, Pakistan; 2022. 

7 Ministry of National Health Services, Regulations and Coordina-

tion, United Nations Children’s Fund (UNICEF). Pakistan Maternal 

Nutrition Strategy 2022-2027. Government of Pakistan: Islam-

abad, Pakistan; 2022. 



 55 Sight and Life Special Report / Experience from the Field

 Galvanizing Partnerships to Accelerate Multiple Micronutrient Supplement Introduction

Galvanizing Partnerships to 
Accelerate Multiple Micronutrient 
Supplement Introduction 

Marti J van Liere, Martin N Mwangi, Saskia JM Osendarp 
Micronutrient Forum, Washington, DC, USA

Key messages:

• A greater sense of urgency is needed to empower and equip 
governments of low- and middle-income countries with tools 
and expertise to introduce the United Nations International 
Multiple Micronutrient Antenatal Preparation (UNIMMAP) 
Multiple Micronutrient Supplements (MMS1) formulation 
and strengthen other maternal nutrition interventions inte-
grated into antenatal care (ANC) services.

• After 20 years of building the evidence base, new partner-
ships between key actors were instrumental to create mo-
mentum for the implementation of MMS for pregnant women 
and to align on priorities and accelerate collective action.

• Partnerships and collaborations need to be multisectoral to 
effectively tackle the barriers involved in the demand, sup-
ply, and delivery of MMS.

A quarter-century of solid evidence on the benefits of MMS
New and alarming global estimates for micronutrient deficiencies 
reveal the depth and breadth of hidden hunger globally, with two 
out of three women of reproductive age worldwide having at least 
one micronutrient deficiency.2 Poor nutrition of women not only 
affects their health and wellbeing but also impairs future human 
capital. 

In 1998 (25 years ago), experts in a workshop on ‘Micronu-
trients and Safe Motherhood’ discussed how micronutrient-poor 
diets of women in developing countries endanger the pregnancy 
process and outcomes. They urgently recommended improving 
nutrient intake through multiple micronutrient supplements 
(MMS). In 1999, the composition of a supplement for pregnant 
women was defined for use in effectiveness trials, and the United 
Nations International Multiple Micronutrient Antenatal Prepara-
tion (UNIMMAP MMS) was born.1,3

Since then, a solid evidence base has been built, culminating 
in the publication of several meta-analyses confirming that MMS 
safely enhances maternal nutrition status and, in comparison 
with iron and folic acid (IFA), further reduces the risk of adverse 
birth outcomes such as preterm birth, stillbirth, low birth weight, 

and small for gestational-age.4,5 Though MMS is not the only nu-
trition intervention for pregnant women, it is a proven, safe, af-
fordable and cost-effective intervention for women who typically 
do not have access to a healthy diet. However, coordinated actions 
to expand the use of MMS have been lacking.

Micronutrient-poor diets endanger the pregnancy process and outcomes 

Partnerships accelerate action
Twenty-five years and approximately 5.7 billion pregnancies in 
low- and middle-income countries6 later, the nutrition sector is 
finally witnessing momentum and action around MMS for preg-
nant women. Academic experts, implementing agencies and foun-
dations are coalescing around one common agenda and voice on 
MMS.

The power of partnerships and collective action has been in-
creasingly recognized in the international development and pub-
lic health sectors, inspired by the African proverb, “If you want to 
go fast, go alone; if you want to go far, go together.” Global examples 
include the Global Fund and the Scaling Up Nutrition (SUN) move-
ment. 

Large-scale change requires broad cross-sector coordination 
to coalesce around one shared agenda that exceeds any individ-
ual organization’s reach. The key value of partnerships is that 
collective action leads to collective impact.7 Whereas previously, 
decision-makers preferred to select the one most effective organi-
zation to implement a solution, there is a growing recognition that 
stimulating collaboration and uniting intellectual forces will lead 
to more effective solutions and more rapid progress.
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The Stanford Social Innovation Review defines five key con-
ditions for collective impact: 1) a common agenda; 2) shared 
measurement systems; 3) mutually reinforcing activities; 4) 
continuous communication; and 5) the presence of a backbone 
organization. Critically, a backbone organization facilitates and 
strengthens these other conditions, provides the glue between the 
partners, and closes the gap between the common vision and col-
lective action.7

A handful of deeply engaged donors and implementation 
agencies (including the Bill & Melinda Gates Foundation, the 
Children’s Investment Fund Foundation (CIFF), the Eleanor Crook 
Foundation, Kirk Humanitarian, Nutrition International (NI), Sight 
and Life Foundation, UNICEF and Vitamin Angels [VA]) recognized 
the need for collective action to accelerate the MMS agenda and 
decided to invest in evidence synthesis, implementation research, 
MMS manufacturing and supply, and the provision of support to 
backbone organizations to make it all happen.

“If you want to go fast, go alone; if 
you want to go far, go together”

Alignment of experts on the scientific evidence
Since 2017, scientific experts have come together in the MMS-Tech-
nical Advisory Group (MMS-TAG) hosted by the New York Academy 
of Sciences (NYAS) to synthesize the evidence base and respond to 
outstanding research questions. 

The MMS-TAG’s key achievements include the publication of 
an interim country-level decision-making guidance document in 
2020 as well as the successful application, together with the Mi-
cronutrient Forum, for the inclusion of MMS into WHO’s Essential 
Medicines List, which was approved in 2021.8 Key research areas 
on which the MMS-TAG has focused include a cost-effectiveness 
analysis, a risk assessment of exceeding Tolerable Upper Intake 
Level (UL) in combination with an adequate diet, an iron-dose 
comparison of 30 versus 60 mg iron, and a systematic review 
of interventions to increase adherence to micronutrient supple-
ments. 9-12

Furthermore, Nutrition International developed an evi-
dence-based cost-benefit tool to aid countries’ decision-making.13 
This tool uses a rigorous methodology to calculate the incremen-

tal benefits and costs of transitioning from IFA to MMS in various 
countries.

“The nutrition sector is finally 
witnessing momentum and action 
around MMS for pregnant women”

Advocacy to accelerate action
2019 was a pivotal year for MMS. Intense advocacy moments led 
to more interest, partnerships, and action. The ‘Power for Mothers’ 
initiated by Sight and Life Foundation event at the Women Deliver 
conference in June was the first step to raising awareness of ma-
ternal nutrition and MMS among women's health and gender ex-
perts. In September, the Healthy Mothers Healthy Babies (HMHB) 
Accelerator14 was launched at the Bill & Melinda Gates Founda-
tion’s Goalkeepers event, in which eleven Accelerator Partners 
committed to invest a total of US$ 50 million in the introduction 
and scale-up of MMS over three years. These investments resulted 
in a stream of activities aiming to propel the adoption of MMS in 
country programs.

As a result of these commitments, just before the world en-
tered major lockdowns due to the COVID-19 pandemic, two 
expert meetings were held, both sponsored by Kirk Humani-
tarian, a foundation that has dedicated its resources uniquely 
to MMS. A first meeting to discuss the UNIMMAP MMS Product 
Specifications was organized in November 2019 by NYAS and 
the Micronutrient Forum.15 That meeting was followed by the 
MMS Stakeholders’ Consultation hosted by the Micronutrient 
Forum in February 2020. This was the first time the main actors  
gathered to discuss implementation issues, experiences, gaps, 
and priorities. 

Expanding on the Accelerator partnership, in early 2021, the 
HMHB Consortium was launched, bringing global and national 
MMS stakeholders together to accelerate action.16 Within 24 
months, the Consortium has grown to a membership of over 100 
organizations and individuals. Its ABC approach (Advocacy – Bro-
kering knowledge – Convening) has driven both a global and a 
national advocacy agenda around maternal nutrition and MMS. In 
2021, the year of the UN Food Systems and Nutrition for Growth 

2019 HMHB Accelerator partners
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(N4G) Summits, the Consortium advocated for the prioritization 
of MMS and maternal nutrition with relevant international health 
audiences. A timely Devex article published in advance of N4G 
positioned MMS as one of the best investments toward human 
and economic capital gains. Following the successful inclusion of 
MMS in WHO’s Essential Medicines List, HMHB provided a range 
of advocacy tools and knowledge resources targeted for use by 
country-level actors. 

“2019 was a pivotal year for MMS”

Collective national action to accelerate implementation
At the same time, momentum was building up at the national 
level. National MMS Taskforces or Technical Advisory Groups 
were set up in in Indonesia and Bangladesh, bringing together lo-
cal stakeholders to jointly address issues of national context, and 
connecting global and national expertise. 

MMS introduction and demonstration projects launched a 
spur of implementation research. Vitamin Angels and Kirk Hu-
manitarian supported nationally led programs in Indonesia and 
Haiti; UNICEF set up demonstration pilots in Bangladesh, Burkina 
Faso, Madagascar, and Tanzania with support of the Bill & Melinda 
Gates Foundation; and CIFF supported GAIN and the Social Mar-
keting Company in Bangladesh and UNICEF in Ethiopia to de-
velop a market-based approach to MMS. Sight and Life Foundation 
partnered with all these organizations to develop a rigorous sup-
ply-readiness and market analysis in over 20 countries. 

More recently, awareness-raising, exploratory activities and 
implementation research are being undertaken in Cambodia, 
DRC, Ethiopia, Malawi, Mali, Mexico, Nepal, Nigeria, Pakistan, 
Philippines, South Africa, Thailand, Uganda, Vietnam, and Zam-
bia. 

During the initial two years of the COVID-19 pandemic, ex-
perience and knowledge-sharing regarding these efforts was re-
stricted to online webinars and virtual conferences. For instance, 
two dedicated sessions to MMS were held at the Micronutrient Fo-
rum’s 2020 CONNECTED Conference, and multiple webinars were 
organized or co-hosted by HMHB partners.

Participants of the first, in-person, MMS regional meeting in 
October 2022 were eager to share information and learn from 
their peers. This technical meeting offered an opportunity for rep-
resentatives from Ministries of Health, national researchers and 
international implementation and technical agencies to connect 
in person and discuss challenges and solutions. Reinforcing the 
need for collaboration, the participants at this meeting requested 
a Community of Practice be established.

Public-private sector partnerships to meet demand
Key hurdles cited by national decision-makers regarding the intro-

duction of MMS in their country include the lack of product avail-
ability, accessibility and affordability, as well as regulatory issues 
and delivery challenges. Though importing MMS provides a short-
term solution, either through government purchase or donations, 
a recent white paper by Kirk Humanitarian estimates the demand 
for MMS supplies will increase from 15.5 million pregnancies in 
2024 to 61.8 million by 2030.17 To fulfil this anticipated future de-
mand, better coordination and collaboration is urgently required 
among existing and new suppliers. Global consensus on UNI-
MMAP MMS product specifications is a prerequisite for ensuring 
product quality. Furthermore, advance market commitments by 
donors to existing and new manufacturers can support govern-
ment decisions to introduce MMS; qualified global manufactur-
ers or premix suppliers can support the capacity development of 
qualified regional and local companies.

“The HMHB Consortium aims to 
ensure that 75 million pregnant 
women annually will receive MMS 
by 2030”

A greater sense of urgency: Powering womenʼs nutrition for 
promising futures
The launch of global and national collaborations and partnerships 
has dramatically advanced the MMS agenda in the past few years. 
Yet annually there are still 228 million underserved, pregnant 
women in low- and middle-income countries who need better ac-
cess to proper nutrition.6 

In 2022, the total number of donated or distributed MMS was 
only sufficient for 5% of them, or 11 million pregnant women. Six-
ty-two percent, or 6.8 million bottles, were donated by Kirk Hu-
manitarian, 2 million by Vitamin Angels, 1.5 million by UNICEF, 
and 100,000 by World Food Programme, while the Social Mar-
keting Company in Bangladesh sold MMS (in packs of 30 pills) to 
approximately 600,000 women.18

Hence, a greater sense of urgency is needed to invest in de-
mand, supply, and delivery of MMS. The HMHB Consortium aims 
to ensure that 75 million pregnant women annually will receive 
MMS by 2030. To achieve this goal, we must collectively tackle 
barriers, including improving quality of and access to ANC ser-
vices, integrating MMS with other maternal nutrition interven-
tions, tackling supply chain issues, and resolving remaining 
(implementation) science questions.

We therefore need more and a wider range of partners at the 
table. Future partnerships and collaborations should be more 
multisectoral if we wish to effectively tackle the barriers, includ-
ing issues related to the quality of delivery platforms. 
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Leveraging the power of multisectoral partnerships to achieving  
collective impact  

We must develop partnerships and collaboration with gov-
ernment partners, not only with the nutrition divisions, but also 
with maternal health experts in the Ministries of Health or Family  
Welfare, as well as with Ministries of Finance. 

We must develop partnerships beyond the nutrition sector: 
with academic experts and implementing agencies working in 
maternal health, health systems strengthening, humanitarian 
aid, financing mechanisms, implementation research, social and 
behavior change communication; and with private-sector manu-
facturers and distributors. 

We must develop partnerships with advocacy experts to de-
velop and implement a strategic and collective advocacy strategy 
to speak with one loud voice calling upon governments, bi-, and 
multilateral donors, and industry to invest in MMS and maternal 
nutrition.  

We must develop partnerships with technical organizations to 
encourage and support more country governments in their deci-
sion to make MMS and maternal nutrition their priority. 

We must develop partnerships with manufacturers and dis-
tributors to secure short- and long-term MMS availability, accessi-
bility, and affordability, whether from national, regional, or global 
suppliers. 

Most important of all, we must develop partnerships and col-
laboration between early-adopter countries and those interested 
and eager to learn from their peers. We specifically need to bring 
global, regional, and national experts together, stimulating di-
alogue and exchange across diverse perspectives and learning 
more from each other. 
Powering women’s nutrition for promising futures. It can be 
done, and it must be done together: more urgently and faster.

Galvanizing Partnerships to Accelerate Multiple Micronutrient Supplement Introduction

Correspondence: Marti J van Liere, Micronutrient Forum, 
10th Floor, 1201 Eye St, NW, Washington, DC 20005-3915, 
USA  
Email: Marti.vanLiere@micronutrientforum.org 
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Multiple Micronutrient Supplements: 
Closing gaps and saving lives

Yashodhara Rana, Jack Clift 
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Key messages:

•  In many low- and middle-income contexts, women’s and 
girls’ diets often fail to provide minimum healthy levels of 
essential nutrients, due to lack of food access and affordabil-
ity, socio-cultural norms, and gender inequality.

• While ensuring access to nutrient-rich foods is a critical long-
term policy goal, supplementation is a necessity for pregnant 
women, who have higher needs.

• MMS represents a cost-effective investment for improving 
maternal and child health outcomes and is a step toward eq-
uity in access to a better standard of care.

• Renewed interest in prenatal supplementation with MMS 
provides an opportunity to address broader systems-level 
barriers.

• The Eleanor Crook Foundation (ECF), a private philanthropy 
focused on fighting global malnutrition, is committed to ex-
panding MMS coverage through research and advocacy, with 
the goals of improving maternal and child nutrition, and 
saving lives.

Despite being entirely preventable, malnutrition is a leading 
threat to child survival. According to the World Health Organiza-
tion (WHO), nutrition-related factors contribute to about 45% of 
deaths in children under five years of age.1 Almost 3 million chil-
dren under five years of age die from malnutrition every year2 and 
one in four children around the world are permanently impaired 
– both cognitively and physically. With a commitment to saving as 
many children’s lives as possible, the Eleanor Crook Foundation 
(ECF) focuses on scaling proven interventions to address global 
malnutrition.

“MMS holds tremendous potential 
for improving maternal and child 
health outcomes”

 

In 2019, ECF partnered with Johns Hopkins University (JHU) 
to identify the most cost-effective ways to reduce nutrition-related 
mortality through the scaling-up of priority high-impact malnu-
trition interventions. Four interventions emerged: multiple mi-
cronutrient supplements (MMS), breastfeeding support, vitamin 
A supplementation, and treatment of wasting with ready-to-use 
therapeutic foods (RUTF) ), also referred to as the Power 4. 

Based on this research, ECF and a host of advocacy and techni-
cal nutrition groups partnered to develop a five-year plan for im-
plementing the Power 4 and creating the system changes needed 
to sustainably drive down malnutrition rates. The result is Nour-
ish the Future (Figure 1), an evidence-based blueprint that would 
save 2 million lives, while markedly improving the quality of life 
for at least 500 million women and children.3

Figure 1:  Nourish the Future, a blueprint for saving  
2 million lives

Since launching Nourish the Future in October 2021, ECF has 
had a great deal of success raising awareness and funds for life-
saving RUTF, the first of the Power 4 interventions (Figure 2) on 
which the foundation opted to focus. In July 2022, United States 
Agency for International Development (USAID) Administrator Sa-
mantha Power announced a US$ 200 million investment to scale 
up distribution of RUTF and called on other governments and phil-
anthropic institutions to do the same.4 By October 2022, public 
and private donors, including ECF, had committed an additional 
US$ 330 million. 
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Figure 2:  The Power 4 interventions

While continuing the work to support RUTF scale-up, the 
foundation is now looking to leverage its success and expand ef-
forts to the other Power 4 interventions. ECF chose MMS as the log-
ical next step. By delivering necessary nutrients to women during 
pregnancy, MMS holds tremendous potential for improving mater-
nal and child health outcomes.

MMS supports maternal nutrition and saves children’s lives
Women and girls are the foundation of strong families and com-
munities. Yet, in many contexts, women and girls eat less and 
are nutritionally vulnerable due to issues such as food access 
and affordability, socio-cultural norms, and gender inequality.5 A 
lack of nutrients causes severe outcomes, especially for pregnant 
women who need even higher levels of micronutrients than usual 
to support their health and fetal growth. Pregnant women with 
poor nutrition are at an increased risk of death from pre-eclamp-
sia and postpartum hemorrhage and are more likely to experience 
stillbirths.5 Their babies are also more likely to be premature, born 
low birth weight, and small for their gestational age. These factors 
increase the risk of death during the first few months of life, mor-
bidity, and the risk of diseases later in life.6

Increasingly, countries are moving towards the United Nations 
International Multiple Micronutrient Antenatal Preparation’s 
(UNIMMAP) recommendation for MMS as an approach to meet 
the nutritional needs of pregnant women. There is clear evidence 
that MMS provides additional benefits over iron folic acid (IFA) 
supplementation in meeting the increased nutrient requirements 
of pregnancy, thus reducing adverse birth outcomes, particularly 
for anemic and underweight women.7 Nutrition International’s 
MMS Cost-Benefit Tool8 demonstrates the role MMS could play in 
saving lives and reducing disability-adjusted life years (DALYs) in 
United States Government (USG’s) priority geographies (Table 1). 

The tool estimates that: 
• More than 104,000 child deaths would be prevented and 

nearly 8 million DALYs averted if pregnant women who were 
already taking the recommended dose of IFA were switched to 
MMS; 

• More than 200,000 lives would be saved if pregnant women 
who were receiving antenatal care were also given MMS; and 

• As many as 368,944 lives would be saved if 95% of pregnant 
women in 13 USG priority geographies received MMS.

“There is clear evidence that 
UNIMMAP MMS provides additional 
benefits over iron folic acid 
supplementation”

MMS represents a good investment and a step towards equity 
in access to a better standard of care 
Around the world, the overall quality of women’s diets is poor, es-
pecially pregnant and lactating women in low- and middle-income 
countries (LMICs). Not surprisingly, recent analyses estimate that 
two-thirds of non-pregnant women of reproductive age worldwide 
suffer from micronutrient deficiencies.9 The state of nutrition is 
getting worse due to the disruptions to health and food systems 
caused by the COVID-19 pandemic, climate change and the global 
food crisis. While increasing access to nutrient-rich foods should 
be high on the policy agenda, most women will struggle to meet 
the higher nutrient needs of pregnancy through food consumption 
alone; supplementation with MMS is essential.  A recent analysis 
conducted by the United Nations World Food Programme (WFP) 



 62 Sight and Life Special Report / Experience from the Field  

Multiple Micronutrient Supplements: Closing gaps and saving lives

     Scale-up scenarios for MMS Child deaths averted DALYS averted

Switching to MMS among pregnant women who are already taking the  

recommended dose for IFA (90+ tablets)
104,794 8,614,852

Switching to MMS and improving coverage to those pregnant women who are 

already accessing antenatal care (ANC) services (4+ visits) but are not taking the 

recommended dose for IFA

204,665 16,341,298

Switching to MMS and improving coverage to  

reach 95% of pregnant women
368,944 29,087,229

Notes
This exercise was done for USG’s 13 priority geographies: Burkina Faso, Democratic Republic of Congo, Mali, Nigeria, Niger, Senegal (Western and Central Africa), 

Ethiopia, Malawi, Mozambique, Tanzania, Uganda (Eastern and Southern Africa) and Bangladesh and Nepal (South Asia). The number of child deaths averted 
by transitioning from IFA to MMS includes stillbirth, neonatal mortality, and infant mortality. A DALY represents one lost year of perfect health. It is calculated by 

aggregating the effect of a health issue on mortality and morbidity.

Table 1:  The role MMS could play in saving lives and reducing disability-adjusted life years in USG’s priority geographies

in Ethiopia found that MMS could reduce the cost of a nutritious 
diet by 48% for pregnant woman compared with a 24% reduction 
with IFA (Figure 3).10

Figure 3:  Reduction in the cost of a nutritious diet for pregnant women: MMS versus IFA

In fact, MMS can help reduce the gap on maternal nutrition, 
especially for vulnerable pregnant women, while costing similar 
to the benchmark price of IFA. Currently, the leading UNIMMAP 
MMS supplier produces the supplement at less than US$ 2.50 per 
woman per pregnancy,11 which is close to cost parity with the his-
toric price of IFA seen in the UNICEF Supply Catalogue.12 It is also 
a social equalizer, given that doctors in high-income countries 
have long recommended multivitamins despite lower levels of 

micronutrient deficiencies, while pregnant women in LMICs have 
been limited to a supplement containing only two nutrients – iron 
and folic acid. As a result of its cost-effectiveness, WHO added 
MMS to its Essential Medicines List (EML) in 2021.13

“MMS can help close the gap on 
maternal nutrition while being  
good value for money”

24% 48%
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Renewed interest in prenatal supplementation with MMS 
provides an opportunity and obligation to address broader 
systems-level barriers
IFA has been a key component of antenatal care for pregnant 
women for decades, but implementation has been poor. Results 
for Development’s analysis of coverage of IFA programs in 14 USG 
priority geographies found that on average only 31% of pregnant 
women were taking the recommended dose (Figure 4). In addi-
tion, scale-up has been slow. Over the past decade, there has been 
a meager 1.6% increase in the availability of IFA in the eight coun-
tries where the data is available (Figure 5).

to start their ANC on time has been challenging due to both geo-
graphic accessibility and economic factors.14 Once a pregnant 
woman starts ANC, it is important that she receives high-quality 
health services. Yet several studies in multiple geographies have 
reported inadequate counselling and supplement supply, making it 
difficult for women to first initiate the use of IFA and then continue 
with the recommended dose.14-16 Finally, socio-ecological factors 
such as poor recognition of the harmful effects of micronutrient de-
ficiencies on mothers and child’s health, forgetfulness, side-effects 
and social norms have hampered compliance levels.14-16 For these 
reasons, across the 14 USG priority geographies, there are pregnant 
women who are accessing some IFA but not the recommended dose 
(Figure 7). It is important to also note that a considerable propor-
tion of pregnant women in countries like the Democratic Republic 
of Congo and Ethiopia are not accessing any IFA. 

Figure 4:  Coverage of IFA programs in 14 USG priority geographies

Figure 5:  Trend in iron syrup or tablets (90+ days) for pregnant women from 2010 to 2020

A renewed commitment to tackling long-standing barriers to 
nutrient supplementation for pregnant women (Figure 6) could 
help to overcome some of the challenges that implementing groups 
have faced in delivering IFA. First, in most settings, getting women 

31% weighted average coverage

WHO recommends women take one iron tablet or dose of syrup daily throughout pregnancy.  
As such, consumption of iron-containing supplements for 90 days or more should be a minimum threshold.
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Figure 6:  Tackling long-standing barriers to nutrient supplementation for pregnant women

Figure 7:   Access to and dosage of IFA among pregnant women in the 14 USG priority geographies

Today, amid growing awareness of the benefits of MMS, several 
groups are working on supply side issues to ensure high-quality 
UNIMMAP MMS is available and affordable to all pregnant women. 
There is also renewed interest in designing and testing new strate-
gies to market MMS to women and improve adherence rates. 

“Mothers and babies deserve 
nothing less”

ECF has a multi-pronged approach to supporting the scale-up 
of UNIMMAP MMS
Currently, there are a total of 15 countries globally in which MMS 

is being introduced using an implementation science approach, 
while several more countries have expressed strong interest.17 
ECF looks forward to partnering with other groups to support the 
scale-up of MMS, especially in geographies where country-level 
stakeholders have expressed strong interest and enthusiasm. To 
achieve sustainable distribution of the highest impact interven-
tions, a range of players will need to work together to generate 
evidence, support global and national systems reform and secure 
increased financing.

Over the coming years, ECF remains committed to expanding 
MMS coverage through a two-pronged approach that includes 
research and advocacy. Through investments in research, ECF 
aims to identify barriers to MMS scale-up and generate evidence 
to inform service delivery. ECF is currently partnering with Sight 

Attends ANC early 
in pregnancy

Prenatal vitamins 
received or 
purchased

Prenatal vitamins 
consumed

Proper dosage of 
prenatal vitamin 

consumed
Impact
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and Life Foundation to ensure local production and availability of 
MMS in Indonesia, Nigeria and South Africa by 2026. Similarly, 
in Ethiopia, we are supporting UNICEF to examine potential for 
local production, supply chain assessments and feasibility of 
market-based distribution to inform the Government of Ethiopia’s 
interest in MMS. 

Alongside helping set up the supply infrastructure, ECF also 
looks forward to backing innovative research that encourages de-
mand for, and adherence to, MMS. ECF is especially interested in 
supporting country-level stakeholders to make immediate prog-
ress, by ensuring that existing antenatal care services include 
the effective provision of MMS. As can be seen in the Figure 8, 
coverage of IFA, which is delivered through antenatal care, falls 
below the coverage of antenatal care in 11 of 14 USG priority coun-
tries. This denotes an opportunity to close the gap by targeting 
pregnant women who are already being reached through existing 
health services.18

In addition, ECF intends to support advocacy to inspire policy 
change and secure required financial investments. Ensuring that 
evidence generation and translation results in action requires ad-
vocacy for policy change, both globally and at the country level. 
Global advocacy could include urging WHO to update the relevant 
global guidelines on the use of MMS as well as mobilizing funders. 
ECF also intends to support local advocacy organizations and 
influential stakeholders to ensure inclusion of MMS in national 
guidelines and national EMLs.

ECF recognizes that a multitude of interventions spanning the 
health, food and social protection sectors are needed to address 
micronutrient deficiencies among pregnant women. MMS is a 
cost-effective tool that we already have for scale-up. Mothers and 
babies deserve nothing less.

Figure 8:   Coverage of IFA versus coverage of antenatal care in 14 USG priority countries 
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Key messages:

• The Vitamin Angel Alliance (VA), in partnership with Helen 
Keller International (Helen Keller) in Cambodia and the Na-
tional Institute of Nutrition in Vietnam, conducted a compre-
hensive landscape analysis to better understand the context 
for introducing multiple micronutrient supplements (MMS) 
within the setting of strengthening antenatal care (ANC) ser-
vices.

• A structured framework was used to conduct the landscape 
analysis which generated insights into the presence of ma-
ternal malnutrition, ANC systems and policies; and about 
regional similarities and challenges.

• A systematic approach to fostering an enabling environment 
is critical for successful MMS introduction as it encourages 
initial and continuous dialogue and discussion among key 
stakeholders and decision-makers.

supplements (MMS) during pregnancy is supported by extensive 
research and work showing that it is efficacious, safe, cost-effective, 
and affordable.1 The UNIMMAP MMS is an established formula-
tion containing 15 vitamins and minerals, including iron and folic 
acid. When compared to iron and folic acid supplementation (IFA) 
alone, MMS is more effective in improving birth outcomes and has 
equivalent benefits in preventing maternal anemia.2,3 In 2020, the 
World Health Organization (WHO) recommended introducing MMS 
in the context of antenatal care (ANC) services informed by rigor-
ous research, which includes implementation research to inform 
the transition from IFA to MMS.4 Unlike efficacy research, which 
demonstrates whether or not an intervention works in a highly con-
trolled environment, implementation research (or more broadly, 
implementation science [IS]) is a systematic approach to under-
stand and solve issues related to implementation within the context 
of real-world settings and programs.5 

This IS approach often begins with efforts to understand con-
textual factors, barriers, enablers, and potential solutions to deliv-
ering and scaling an evidence-based intervention, like UNIMMAP 
MMS. To this end, systematic landscape analyses can be used to 
review existing literature on health and/or nutrition indicators in 
the country, map existing nutrition policies and programs, and 
conduct stakeholder interviews to help understand the barri-
ers and opportunities related to introducing a new intervention 
within the context of national services and programs. During the 
landscape analysis and throughout the entire process, it is import-
ant to promote knowledge exchange, collaboration, and owner-
ship among stakeholders to foster an enabling environment for 
the intervention. This can be achieved by raising awareness about 
the intervention and its supporting evidence, building consensus 
about the need and desire for the intervention, and engaging a 
broad coalition of multi-disciplinary stakeholders to provide peri-
odic input throughout the process.  

Given the clear evidence supporting the benefits of MMS rela-
tive to IFAS alone, the Vitamin Angel Alliance (VA), in partnership 
with Helen Keller International (Helen Keller) in Cambodia and 
the National Institute of Nutrition in Vietnam, conducted compre-
hensive landscape analyses to better understand the context for 
introducing UNIMMAP MMS against the backdrop of strengthen-
ing ANC services. 

Background
Introduction of the United Nations International Multiple Micronu-
trient Antenatal Preparation (UNIMMAP) multiple micronutrient  
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“The first step to exploring the 
introduction of a new evidence-
based intervention often consists of 
fostering an enabling environment 
for that intervention”

Methods
In both countries, the landscape analyses included four compo-
nents: 
1. a comprehensive desk review of country-specific literature 

on maternal nutritional status and birth outcomes, existing 
programs, and policies related to improving maternal nu-
trition (including micronutrient supplementation in preg-
nancy), and the functionality of the ANC platform; 

2.  key-informant interviews and analyses to identify perspec-
tives on UNIMMAP MMS among individuals belonging to 
four stakeholder groups including government, UN agen-
cies, non-governmental organizations (NGOs), and donors; 

3. consultative meetings with national government stakehold-
ers and local manufacturers to explore supply chain context 
and readiness; and 

4. a consensus-building workshop with officials from the Min-
istry of Health and other key stakeholders. 

Results
Cambodia: Findings and recommendations from  
landscape analysis
Maternal undernutrition and multiple micronutrient deficiencies 
continue to be a public health problem in Cambodia, as indicated 
by the high prevalence of underweight (14% of women have a BMI 
<18.5 kg/m2) and mothers with folate deficiency (19%) and vita-
min D deficiency (31%).6 In addition, maternal anemia is high, 
occurring in approximately half of the pregnant and non-pregnant 
women (53% and 45% respectively).6 However, iron deficiency 
anemia appears low among non-pregnant women (3%), suggest-
ing that non-iron factors and deficiencies are contributing to the 
high prevalence of maternal anemia.7 In addition, 8% of maternal 
deliveries result in an infant born with low birth weight (LBW),6 
and an estimated 18% are small for gestational-age (SGA).8 One 
of the key findings from Cambodia's landscape analysis was that 
the data on broader micronutrient deficiencies in pregnancy is 
lacking. 

In terms of national policies and programs, Cambodia cur-
rently has policies, for: (1) IFA in pregnancy and among women 
of reproductive age (WRA); (2) dietary counseling and weight 
gain monitoring in pregnancy; and (3) universal salt iodization. 
Programmatically, facility-based ANC services have the potential 

to be an effective platform for delivering prenatal supplements, 
including UNIMMAP MMS, with a track record of high attendance 
and ability to promote adherence to interventions. For example, 
ANC attendance and IFA uptake is high, with nearly all (95%) 
pregnant women attending at least one ANC, the majority (76%) 
attending four or more ANC visits, and nearly all women (96%) 
taking iron-containing supplements during pregnancy.6

When investigating the supply context, government repre-
sentatives and local manufacturers expressed interest in work-
ing towards immediate and long-term sustainable access to local 
UNIMMAP MMS supplies. Stakeholders suggested exploring both 
global and local production/procurement of UNIMMAP MMS with 
existing private-sector companies.

During the stakeholder workshop held on September 03, 2021, 
stakeholders agreed that UNIMMAP MMS is an efficacious, safe, 
and cost-effective intervention, but there is a need for implemen-
tation research (IR) to design and test implementation strategies 
in-country. In addition, there is a need for a national UNIMMAP 
MMS policy and a supply strategy to ensure a short-term (e.g., do-
nated for IR) and long-term supply (e.g., locally manufactured and 
procured and/or procured globally) of UNIMMAP MMS. 

Recommendations based on the findings of the landscape 
analysis included: (1) creating a national-level UNIMMAP MMS 
Steering Committee comprising technical stakeholders and influ-
encers to provide advisory support and technical inputs for the 
UNIMMAP MMS initiative, and (2) creating policy briefs about the 
global MMS evidence and policies to support continued aware-
ness-raising activities with decision-makers and planners. In ad-
dition, recommendations included the need for the creation of a 
roadmap (including a timeline, estimating total demand for MMS, 
and outline of resources needed) to transition from IFA to MMS 
that addresses national and subnational issues related to the fol-
lowing demand, delivery, and supply issues. 

•  Demand. Generate community awareness of UNIMMAP 
MMS, organizing national-level consultations with key stake-
holders, and providing a platform for creating and passing a 
national UNIMMAP MMS policy for pregnant women. 

•  Delivery. Conduct a UNIMMAP MMS pilot program in line 
with the 2020 WHO context-specific recommendations for 
MMS in order to identify potential barriers and appropriate 
delivery strategies.

•  Supply. Assess the potential capacity, cost, and regulatory 
issues related to ensuring a high-quality, affordable, and 
sustainable supply of UNIMMAP MMS, either through local, 
regional or international production and/or procurement. 

Vietnam: Findings and recommendations from landscape analysis
In the last decade (2010–2020), Vietnam has experienced a 
reduction in anemia, zinc deficiency and vitamin A deficiency 
among pregnant and lactating women, as seen in Table 1.9 How-
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ever, while anemia prevalence overall has declined, iron defi-
ciency anemia is still a public health issue, contributing to 37.7% 
of cases of anemia in non-pregnant women and 54.3% of cases of 
anemia in pregnant women in 2015.10 

Table 1:  Anemia, zinc deficiency, and vitamin A deficiency, in Vietnam by year9

Vietnam has strong policies and guidelines for ANC services as 
well as micronutrient deficiency control. Some of these programs 
have been implemented through: (1) micronutrient supplemen-
tation for pregnant women; (2) large-scale food fortification with 
micronutrients; and (3) nutrition education and communication. 
Services that are included as part of ANC and covered by the na-
tional insurance scheme include provision of IFA, calcium, and 
vitamins A, B12, C, D, E and K. These supplements are provided 
free of cost at antenatal health centers or can be bought from a 
pharmacy and reimbursed in cases where clinical evidence is 
available.11 The annual report by the Ministry of Health Vietnam 
in 2020 indicated that approximately half of the pregnant women 
receive WHO-recommended standard prenatal screenings, and 
most (~70%) attend more than four ANC visits.12 

While there are no policies that directly mention specific 
dose, composition or frequency of UNIMMAP MMS use for preg-
nant women, Vietnam has implemented UNIMMAP MMS for 
pregnant women in six provinces affected by salt intrusion and 
drought since 2016.13 By 2019, UNIMMAP MMS was provided to 
over 60,000 pregnant women in 85 poor districts through VA 
and UNICEF. Currently, along with UNIMMAP MMS supply, cor-
responding training & supervision, education & communication, 
and monitoring & evaluation activities are being planned. Women 
Unions and local government/village groups have been identified 
as potential partners of the program at the grassroots level.

Supply readiness: Government and civil society stakeholders 
have identified the need for a supply chain context assessment to 
understand the local UNIMMAP MMS manufacturing base in Viet-
nam and identify and test the potential for local manufacturing 
to secure a long-term supply of MMS. Currently, UNIMMAP MMS 
is not on Vietnam’s essential medicine list (EML), and its uptake 

is voluntary for pregnant women. There is, however, an oppor-
tunity within the structure of the existing Vietnamese healthcare 
system to accommodate UNIMMAP MMS into existing ANC ser-
vices and on the national EML through continued advocacy and 
awareness-raising. 

During a stakeholder workshop held on May 20, 2022, partici-
pants agreed that the revision of nutrition-related policies, guided 
by implementation research, is the next crucial step to enable UN-
IMMAP MMS introduction in Vietnam. 

The key recommendations based on the findings of the land-
scape analysis in Vietnam include: (1) expanding the scope of the 
Nutrition Steering Committee to provide technical support for UN-
IMMAP MMS introduction and to act as a mechanism for creating 
a UNIMMAP MMS policy for all pregnant women; (2) introducing 
UNIMMAP MMS in select provinces through the existing ANC plat-
form using IR; and (3) exploring financing options for UNIMMAP 
MMS introduction in Vietnam. 
Similar to Cambodia, there was a recommendation to create a 
roadmap (including a timeline and outline of resources needed) to 
transition from IFA to MMS that addresses the following demand, 
delivery, and supply issues. 

•  Demand. Strengthen advocacy efforts to build awareness 
of global evidence on UNIMMAP MMS among policymakers, 
health workers and community members in Vietnam.

•  Delivery. Conduct a systematic UNIMMAP MMS pilot pro-
gram to train providers on UNIMMAP MMS and prepare for IR 
to examine the feasibility, acceptability of, adherence to, and 
cost of transitioning from IFA to MMS. There is also a need to 
consider the inclusion of UNIMMAP MMS in Vietnam’s EML 
and health insurance program for pregnant and lactating 
women. 

•  Supply. Strengthen manufacturing capabilities and regula-
tory environment around UNIMMAP MMS and conduct ad-
ditional supply context assessment to understand the local 
manufacturing base of UNIMMAP MMS in Vietnam.

Indicator 2010 2015 2020

Anemia in pregnant women 36.5% 32.8% 25.6%

Zinc deficiency in pregnant 

women 90.0% 80.3% 63.5%

Low vitamin A concentration in 

breast milk in lactating women 35.5% 34.8% 18.3%
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“Utilizing a systematic approach to 
fostering an enabling environment 
encourages dialogue and discussion 
among key stakeholders and 
decision-makers”

ment for integrating UNIMMAP MMS into national ANC policy and 
programs in both Cambodia and Vietnam. Both countries have 
formulated a UNIMMAP MMS taskforce or steering committee 
to create and support a roadmap for existing and future MMS pol-
icy change, introduction, and scale-up. 

The development of these national taskforces and advisory 
groups has helped ensure local ownership of efforts to transition 
from IFA to UNIMMAP MMS. A result of this engagement has been 
the continuous and growing interest of the Ministries of Health in 
both countries. 

For example, in Vietnam, a country where UNIMMAP MMS is 
already provided within the context of emergency settings, contin-
ued efforts to raise awareness and build consensus provided the 
platform needed for advocating the inclusion of UNIMMAP MMS 
within the National Nutrition Policy. 

Need for collaboration through partner dialogue and  
harmonization
Utilizing a systematic approach (as described above) to foster an 
enabling environment encourages initial and continuous dia-
logue and discussion among key stakeholders and decision-mak-
ers. As a result of the landscape analyses conducted in Cambodia 
and Vietnam, government agencies, in coordination with interna-
tional NGOs (e.g., Helen Keller and VA that have local teams), ac-
ademia and local manufacturers expressed interest in conducting 
short- and long-term activities and planning towards the introduc-
tion and scale-up of UNIMMAP MMS. 

Summary of key lessons learned
Advantage of using structured frameworks to guide  
evidence-generation 
Both countries utilized a structured (but adaptable) framework to 
conduct landscape analyses to understand the maternal nutrition 
situation in their national context, including into the status of 
maternal malnutrition, ANC systems and policies, and also about 
regional similarities and challenges. For example, strong mater-
nal ANC policies and programs (including facility-based IFA pro-
gramming) are in place in both countries, and both countries have 
the potential to effectively introduce and implement UNIMMAP 
MMS. However, existing challenges include the continued lack of 
awareness among key stakeholders related to the efficacy of MMS, 
the need for budget and cost-benefit analyses, and the need for a 
clear plan for local procurement and/or production. 

Need for awareness-raising and consensus-building activities 
by and among local stakeholders
Consistent engagement with key government and other stake-
holders and decision-makers has fostered an enabling environ-
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Cost-effectiveness of Antenatal 
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in India, Pakistan, Mali, 
and Tanzania: Results of a 
microsimulation study

Abraham D Flaxman, Alison Bowman, Nicole Young 
University of Washington, Seattle, WA, USA

Key messages:

• We recently estimated the impact and cost of iron and folic 
acid (IFA), multiple micronutrient supplementation (MMS) 
and balanced-energy protein (BEP) supplementation in In-
dia, Pakistan, Mali  and Tanzania by developing an individu-
al-based dynamic microsimulation model of populations of 
newborns that tracked their health outcomes during the first 
two years of life.1

• We found that MMS coverage of 90% of women who attend 
antenatal care (ANC) visits resulted in improving morbidity 
and mortality among children under 2 at an incremental cost 
of US$ 52 per disability-adjusted life year (DALY) saved for 
Pakistan, US$ 72 for Mali, US$ 70 for India, and US$ 253 for 
Tanzania.

• This supports the target of reaching high coverage of MMS for 
women through ANC as a cost-effective strategy to improve 
child health outcomes relative to the existing coverage and 
practice of providing only IFA.

Background
Without proper nourishment during pregnancy, the fetus may ex-
perience intrauterine growth restriction,2 which can lead to babies 
born with low birthweight (LBW) and at increased risk of adverse 
neonatal child outcomes, chronic disease, diminished educa-
tional achievement, lower income, and lower weight of offspring 

in adulthood.3,4 To address this, the World Health Organization 
(WHO) recommends multiple micronutrient supplements (MMS) 
containing IFA in the context of rigorous research.5,6 WHO also 
recommends balanced-energy protein (BEP) supplementation 
(foods in which protein provides less than 25% of the total energy 
content and which can come in various forms such as biscuits, 
beverages, or sachets made with locally sourced ingredients) in 
settings with high prevalence of undernourished pregnant women 
(more than 20%).7,8 

We modeled the impact on DALYs and the cost-effectiveness 
of supplementing 90% of pregnant women attending routine ANC 
with 1) universal MMS, 2) universal BEP, or 3) MMS + targeted BEP 
(where undernourished women receive BEP supplements contain-
ing MMS and adequately nourished women receive MMS). We used 
computer simulation to compare DALYs averted and incremental 
cost-effectiveness ratios in India, Pakistan, Tanzania, and Mali.

“Ensuring adequate maternal 
nutrition during gestation will  
have far-reaching benefits”

 

Methods
We developed a microsimulation model to compare the DALYs 
averted and incremental costs under various antenatal supple-
mentation scenarios. We modeled the effect of pre-pregnancy 
BMI on birth weight and the effect of nutritional supplementation 
on birth weight. In our model, the effect of LBW acts directly on 
mortality and associated years of life lost (YLLs) in the neonatal 
period. Our model continued to track years lived with disability 
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(YLDs) due to protein-energy malnutrition, diarrheal diseases, 
measles, and lower respiratory infections, and YLLs due to all 
causes, until 2 years of age (Figure 1). 

Figure 1:  Conceptual model of the relationship between model components. The model captured morbidity due to lower respiratory 
infections, diarrheal diseases, measles, and protein-energy malnutrition and mortality from birth to 2 years of age.

We compared DALYs from different intervention scenarios 
with the DALYs from the scenario with country-specific baseline 
coverage of IFA supplementation. For intervention scenarios,  
we scaled up supplementation coverage to 90%, where routine 
ANC attendees receive 1) universal MMS, 2) universal BEP, or 
3) MMS + targeted BEP, in which attendees with low pre-preg-
nancy BMI below 18.5 kg/m2 receive BEP containing MMS and 

Figure 2:  Supplementation coverage among those who attend antenatal care. In the targeted BEP scenario, 90% of antenatal care 
attendees receive BEP if undernourished and receive MMS if adequately nourished according to a pre-pregnancy body mass index 
threshold of 18.5 kg/m2. 

 

ANC, antenatal care; BEP, balanced energy protein (contains 
MMS); IFA, iron and folic acid; MMS, multiple micronutrient sup-
plementation (contains IFA).

We calibrated our model to match estimates from the Global 
Burden of Disease 2017 study, as well as intervention effects on in-
fant birth weight and costs per beneficiary from the literature (Ta-
ble 1) and a population mean difference in birth weight of 138.46 
g (95% CI: 102.25 to 174.68) between maternal BMI strata.1
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those with pre-pregnancy BMI above 18.5 kg/m2 receive MMS  
(see Figure 2). 
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Table 1:  Intervention parameters

 

Intervention

Birth weight mean difference in 

grams (95% CI)

 

Cost per beneficiary in 2021 US$ (95% CI)

Iron and folic acid supplementation
+57.53 (7.66 to 107.79) relative to no 

supplementation9 32.8%

Multiple micronutrient supplementation
+45.16 (32.31 to 58.02) relative to 

iron with or without folic acid1*
80.3%

Balanced energy-protein supplementation

Undernourished mothers

+66.96 (13.13 to 120.78) relative to 

control or no intervention8**

India: 47.88 

(38.30 to 57.46)11

Pakistan: 45.96

(36.66 to 55.15)11

Mali: 41.20

(32.96 to 49.44)11

Tanzania: 41.90 

 (33.52 to 50.28)11

Adequately nourished mothers

+15.93 (-20.83 to 52.69) relative to 

control or no intervention8**

CI: confidence interval; US$: United States dollar.

* Effect size obtained from a meta-analysis of 13 trials1 (see supplement) obtained from an existing meta-analysis of MMS on the risk of 

low birth weight.5   

** The trials from the 2015 Cochrane review compared a range of comparison groups. We interpreted the effect size as that of balanced 

energy plus vitamins and minerals versus vitamins and minerals.

Results
Our model found that universal BEP averts the most DALYs, fol-
lowed by MMS + targeted BEP, and then universal MMS. The inter-
vention effects per 100,000 live births were largest in Pakistan, 
followed by Mali, India and Tanzania. This follows the pattern in 
LBW prevalence and percentage of baseline DALYs attributable to 
LBW. DALYs averted as well as total supplementation costs relative 
to baseline levels of IFA supplementation are shown in Figure 3.

Discussion
Inadequate nutritional intake during pregnancy is a major contrib-
utor to poor birth outcomes.12 To improve birth outcomes, WHO 
recommends antenatal supplementation with multiple micronu-
trients containing IFA in the context of rigorous research13 and 
BEP in populations with more than 20% burden of undernour-
ished pregnant women.7 As countries consider investing in MMS, 
there are opportunities to integrate supplement delivery with op-
timized formulations of BEP containing MMS, so that micronutri-
ent and energy deficits can be met within a single vehicle. While 
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Figure 3:  Disability-adjusted life years (DALYs) averted in the first 2 years of life and incremental costs per 100,000 live births in 
each modeled location for each simulated scenario relative to the baseline scenario

The incremental cost-effectiveness rations (ICERs) for universal MMS compared to baseline IFA were lowest for Pakistan, followed 
by India, Mali, and Tanzania at US$ 52 (95% UI: 28, 78), US$ 70 (95% UI: 43, 104), US$ 72 (95% UI: 37, 118), and US$ 253 (95% 
UI: 112, 481), respectively. The ICERs for MMS + targeted BEP relative to baseline IFA were similar to those of universal MMS for 
each respective location, at US$ 54 (95% UI: 32, 77), US$ 83 (95% UI: 58, 111), US$ 73 (95% UI: 40, 104), and US$ 245 (95% 
UI: 127, 405). Universal BEP was less cost-effective than universal MMS and MMS + targeted BEP scenarios (Figure 4). For each 
modeled location, universal MMS and MMS + targeted BEP ICERs were less than half of GDP per capita.      

some cost-effectiveness analyses have shown that switching from 
IFA to MMS is very cost-effective in some countries,10,14-16 there 
are no detailed studies, to the best of our knowledge, estimating 
the cost-effectiveness of BEP or comparing the cost-effectiveness 
of MMS and BEP. Our study modeled the currently available evi-
dence from Cochrane Systematic Reviews on antenatal IFA, MMS, 
and BEP supplementation as well as hypothesized effects of BEP as 
suggested by some evidence in a best-case scenario. We explored 
the impact of targeting undernourished women for BEP and found 
that MMS + targeted BEP averts more DALYs and remains cost-ef-
fective compared to universal MMS. Targeting may be an attractive 
and cost-effective strategy to consider, especially in countries that 
do not meet WHO’s 20% undernourishment prevalence. 

The strength of our approach came from using an individu-
al-based microsimulation which we calibrated to match estimates 
from the GBD 2017 study. We used this to compare the impact of 
alternative supplementation scenarios on DALYs and costs. Our 
study provides decision-makers a side-by-side comparison of the 
incremental cost-effectiveness of scaling strategies for MMS and 
BEP compared to current baseline levels of antenatal IFA con-
sumption in four countries with a considerable burden of under-
nourishment among pregnant women.

Our ICERs for universal MMS were greater than a recent 
cost-effectiveness analysis of antenatal MMS supplementation, 
which estimated US$ 22.47, US$ 22.64, and US$ 61.82 per DALY 
for India, Pakistan, and Tanzania respectively (no data available 
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Figure 4:  Incremental cost per DALY averted in the first 2 years of life in each modeled location for each simulated scenario relative 
to the baseline scenario (log-scale)

 BEP, balanced energy protein; DALY, disability-adjusted life year; MMS, multiple micronutrient supplementation.

for Mali) using the MMS Cost Benefit Tool,15 which only consid-
ered commodity costs. Both studies showed an approximately 
three times greater cost per DALY averted in Tanzania than in 
India and Pakistan. These results may reflect the differences in 
baseline characteristics of the populations; since antenatal sup-
plementation mainly affects birth weight, we expected the great-
est gains in countries with higher baseline prevalence of LBW and 
higher percentage of DALYs attributable to LBW. Tanzania has an 
overall higher mean birth weight at baseline, which means addi-
tional improvement in birthweight from supplementation may 
not have as great an impact on averting DALYs.

“Our study indicates that universal 
MMS is cost-effective”

Limitations
Our study is limited by at least five key assumptions.

First, we modeled supplementation to 90% of women who at-
tend ANC, which may not be easy to achieve without substantial 
effort and costs, considering that only 20–40% of baseline women 
took antenatal iron for 90 days or more. Additionally, we applied 

a fixed supplement duration of six months in our model and did 
not account for timing of ANC attendance, which also varies; those 
who attend late in pregnancy may not receive maximum benefit, 
which we did not account for. Further, our model does not consider 
differential utilization of ANC services by factors such as residency 
(urban versus rural) or maternal age, although such differences 
have been documented.17 If supplementation interventions do 
not reach higher-risk groups such as rural and/or young mothers, 
our model may overestimate their impact. 

Second, differences in product formulation, duration of sup-
plementation, timing of supplementation initiation, and compari-
son groups across trials may limit the generalizability of applying 
effect sizes of MMS and BEP from the published literature to local 
contexts.5,8 

Third, we model the impact of antenatal supplementation on 
birth weight at the individual level using population mean differ-
ences in birth weight and therefore do not model heterogeneity 
or stochastic variation of these effects at the individual level. 
Furthermore, while we considered uncertainty in the parameters 
used in this model, which are reflected in the UIs of our results, 
we did not attempt to quantify structural uncertainty regarding 
the relationships between parameters or heterogeneity at the sub-
national level in our model. 
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Fourth, we only considered costs from a payer’s perspective 
and did not consider other societal costs, such as time spent at-
tending ANC for women. 

Fifth, our model only considered how birth weight increases 
associated with antenatal supplementation affected neonatal 
mortality in the first 28 days of life (and associated ripple effects 
on DALYs in the first 2 years of life) and did not consider the po-
tential impact of antenatal supplementation on outcomes such as 
maternal health or other downstream impacts on child health. If 
we had included such additional outcomes, we would likely have 
shown the interventions to be more cost-effective. Additionally, 
we model only a subset of causes of disability in our simulation. 
According to our model structure, including additional causes of 
disability may have slightly attenuated our estimates of DALYs 
averted due to additional YLDs experienced in the first 2 years of 
life among averted deaths in the neonatal period.

Conclusion
Our study indicates that universal MMS is cost-effective and shows 
that MMS in combination with targeted BEP averts more DALYs 
among children under 2 years of age than universal MMS while 
remaining cost-effective (under US$ 100 per DALY for India, Pa-
kistan, and Mali and under US$ 250 per DALY for Tanzania). As 
countries begin to consider using MMS in alignment with recently 
updated WHO guidelines, targeted BEP could be considered as an 
additional cost-effective strategy to maximize benefit and syner-
gize program implementation. Ensuring adequate maternal nutri-
tion during gestation is a necessary and worthwhile investment 
that will have far-reaching benefits for current and future gener-
ations. 

The text and figures in this chapter are based on Young, et al., 
Cost-effectiveness of antenatal multiple micronutrients and bal-
anced energy protein supplementation compared to iron and folic 
acid supplementation in India, Pakistan, Mali, and Tanzania: A 
dynamic microsimulation study, https://doi.org/10.1371/jour-
nal.pmed.1003902.
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Key messages:

• In Indonesia, efforts are underway to understand how the 
United Nations International Multiple Micronutrient Ante-
natal Preparation (UNIMMAP) multiple micronutrient sup-
plements (MMS) formulation can be effectively introduced 
and scaled within the country’s antenatal care system to 
support improved maternal nutrition. 

• Formative research was conducted to understand contextual 
factors, enablers and barriers to UNIMMAP MMS use, and 
to inform the development of implementation strategies to 
achieve high MMS uptake and adherence in Indonesia.

• The formative research identified numerous enablers and 
barriers to prenatal micronutrient supplements introduction 
and scaling, which are described in the paper.

Since the 1990s, iron and folic acid (IFA) supplementation has 
been part of the antenatal care (ANC) system in Indonesia. The In-
donesian IFA guidelines recommend that every pregnant woman 
receives at least 90 tablets of IFA during pregnancy beginning at 
the first ANC contact. IFA is delivered to pregnant women through 
primary health centers and its network of health outposts and out-
reach workers. Despite the decades-long implementation of the 
IFA program, there remains a wide gap between service delivery 
and the uptake and adherence by pregnant women, with a 2018 
national survey showing that 87.6% pregnant women receive IFA, 
but only 51% received 90+ IFA tablets and only 38% consumed 
90+ IFA tablets.1 The country’s maternal nutrition situation calls 
for more effective and comprehensive actions to strengthen nutri-
tion service delivery within ANC and to explore the introduction of 
the United Nations International Multiple Micronutrient Antena-
tal Preparation (UNIMMAP) multiple micronutrient supplements 
(MMS) formulation in Indonesia.

Efforts to explore the introduction of UNIMMAP MMS  
in Indonesia
In an effort to foster an enabling environment for UNIMMAP MMS 
in Indonesia, a symposium was held at the Asian Congress of 
Nutrition conference in 2019, followed by a series of stakeholder 
meetings and consensus-building workshops with stakeholders. 
This resulted in consensus regarding the need for an MMS policy, 
a supply of MMS, and to conduct implementation research (IR) to 
increase MMS uptake and adherence. To support these actions, 
stakeholders agreed to the formation of an MMS Technical Advi-
sory Group (TAG) in Indonesia.

Following the 2020 WHO recommendation to introduce MMS 
in the context of ANC, and informed by rigorous research,3 the Uni-
versity of Indonesia, Hasanuddin University, Airlangga University, 
the Center for Human Nutrition at the Johns Hopkins Bloomberg 
School of Public Health, and Vitamin Angel Alliance partnered to 
conduct IR across 25 districts across the country. 

The IR objective is to ascertain how antenatal MMS can be ef-
fectively introduced and scaled within the country’s ANC system 
to support improved maternal nutrition, with the goals of creating 
an enabling environment for MMS introduction; understanding 
contextual factors, enablers, barriers and potential solutions to 

Introduction
Nearly half of the estimated 5.2 million pregnant women in Indonesia 
suffer from anemia,1,2 and adverse pregnancy outcomes associated 
with maternal anemia remain a public health problem. The preva-
lence of maternal mortality is high at 305 deaths per 100,000 live 
births, nearly 1 in 3 infants are born premature, and approximately 
6% of infants are born with low birth weight (less than 2,500 g).1
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MMS introduction through formative research; designing and test-
ing implementation strategies; and ultimately raising awareness 
through and among stakeholders for the investment of domestic 
resources to support MMS scale-up. At the same time, within the 
context of IR, efforts are underway to ensure a local supply of UN-
IMMAP MMS. For example, a supply context assessment (includ-
ing cost-benefit and budget impact analyses, which is described in 
the MMS 2.0 Special Report in Supply Context Assessment [SCA] 
Tool for National Governments) has been conducted and efforts to 
build capacity for local manufacturing have been initiated, with 
local manufacturing available to the government by early 2025.

“The IR objective is to ascertain 
how antenatal MMS can be 
effectively introduced and  
scaled within the country’s  
ANC system to support improved  
maternal nutrition”

Formative research methods and results
This paper presents the results of the formative research that was 
conducted to understand the barriers and enablers to MMS cov-
erage and adherence. The formative research involved multiple 
methods, including: 1) a desk review on the nutrition situation 
in the country; 2) a content analysis of existing IFA communica-
tion materials; 3) a quantitative electronic survey gathering data 
from primary health care (puskesmas) (n=103), health providers 
(n=380) and pregnant women (n=168); 4) qualitative interviews 
through in-depth interviews (IDIs, n=60) and group discussions 
(n=15) with key stakeholders from the community up to the cen-
tral level; and 5) a co-design workshop with key stakeholders 
(n=17).

Desk review
We reviewed existing peer-reviewed and grey literatures on the exist-
ing IFA program, as well as barriers to and facilitators of adherence to 
IFA consumption. We also reviewed regulations and guidelines per-
taining to the IFA program. The findings from the desk review were 
used to inform the development of formative research tools.

Content analysis and quantitative e-survey
The content analysis was used to identify what IFA-related com-
munication materials exist and for what target audiences, and to 
assess the quality of existing communication materials to promote 
adherence to IFA, and ultimately MMS. Data on communication ma-
terials was extracted and coded by a trained team using the check-
lists related to material type (originating organization, intended 
audience[s] and topics covered) and quality (technical accuracy, 

appropriateness, behavioral focus and persuasive appeals). In addi-
tion, an electronic survey among primary health care (puskesmas) 
(n=103 clinics) was used in relation to the content analysis to exam-
ine what communication materials were actually being used in the 
primary health care (puskesmas).

Through the content analysis, 83 IFA and anemia-related com-
munication materials were identified. Most materials (>70%) pro-
vided technically accurate and appropriate messages about IFA but 
lacked a behavior change focus or persuasive appeal. Similarly, based 
on the electronic survey, we found that most clinics (97%) used the 
Maternal and Child Health Booklet, which includes information on IFA 
but also lacks behavioral change messages or counseling.

Qualitative interviews
The formative research included qualitative interviews and 
group discussions in six districts, which were selected based on 
socio-cultural diversity, variation of ANC coverage levels, and 
regions. We conducted in-depth interviews with the community 
(n=31), consisting of pregnant women, their husbands, mothers/
mother-in-laws, kadres (community health volunteers), and com-
munity leaders, service providers (n=18), and ANC administrators 
(n=11), and small group discussions with district (n=3), provin-
cial, (n=3) and national health officials (n=3), and with other pro-
fessional organizations (n=2) and NGOs (n=4).

Human-centered co-design (HCD) workshop with key stakeholders
Key findings from the formative research (described below) were 
then used to facilitate a 3-day human-centered co-design work-
shop facilitated by the Johns Hopkins Center for Communication 
Programs (JHU-CCP) and the JALIN Foundation, and attended by 
pregnant women, midwives, and health officials from several dis-
tricts (see photo). Based on the workshop, initial prototypes of 
different types of communication materials were developed and 
tested. The prototypes included a calendar for recording MMS con-
sumption, cue cards, and the MMS bottle label.   

“Progress in Indonesia has led to 
government commitment to work 
towards the transition from IFA to 
UNIMMAP MMS within the national 
health system”

Key Findings: MMS-Related Enablers
1. Growing global and national commitment to introduce UNIM-

MAP MMS.
2. Women and families trust healthcare providers. We often 

hear health providers say that women do not listen to them, 
but we found that women perceive them as the most trust-
worthy source of health information; and we did not find ta-
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Human-centered design workshop in Indonesia

stunting, IFA adherence is required to be collected and re-
ported through the existing health monitoring system. The 
government is currently exploring how to collect high-qual-
ity adherence data within the existing monitoring and 
evaluation system and the most substantive use of digital 
strategies to capture this routine health data. The addition 
of this indicator into the existing monitoring system should 
ultimately help monitor MMS adherence and support efforts 
to ensure that high uptake and adherence are achieved and 
maintained.

Key Findings: MMS Related Barriers
1. Lack of clarity related to supplement dose. Due to supplement 

stock-outs and varying provider implementation strategies, 
some pregnant women were not aware of the correct dosing 
regimens.

2. Supplement side-effects. Some pregnant women reported ex-
periencing side-effects when taking IFA.  Common side-ef-
fects included nausea, vomiting, and dizziness.

3. Existing ANC practices.  Some providers reported not provid-
ing IFA early in the first trimester in order prevent side-ef-
fects such as nausea. 

4. Limited counseling related to prenatal supplements in ANC 
due to time constraints on the part of the midwife and lim-
ited guidelines, training and job-aids on the part of health 
providers (especially midwives).

5. Existing stock shortage. Within the existing IFA program, 
there are stock issues related to both shortage of stock and 

boo/traditional beliefs to be as prevalent as we would have 
expected. 

3. Providing MMS at ANC visits has the potential to result in high 
MMS coverage as ANC services are widely available through-
out Indonesia, including in rural and remote areas. The na-
tional survey showed that about 96% pregnant women had 
contact with a health provider in the context of ANC during 
their pregnancy.1 The existing ANC system, including the 
various levels of care provided at outpost level in the village 
and at sub-village level, offers a strong platform for the in-
troduction of MMS in Indonesia.

4. Most pregnant women (86%) in Indonesia started ANC during 
their first trimester. 

5. The idea of switching from IFA to MMS was well received by 
women, their families, and health care providers. 

6. The introduction of MMS is supported by policymakers, but 
nearly all raised issues related to scalability and sustainabil-
ity, and emphasized the importance of local MMS production. 

7. Given technology advances in Indonesia, there is potential for 
the use of digital technology to promote MMS adherence.

8. Recent changes to IFA procurement regulation. Beginning in 
2022, the central government issued a new regulation that 
transfers responsibility for IFA procurement to the province 
level. The changes are expected to cut down the bureaucracy 
and make the procurement, distribution and monitoring of 
prenatal supplements more efficient.

9. Introduction of IFA adherence into routine monitoring sys-
tems. As part of the government regulations to reduce child 
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uncertainty in the distribution schedule of the product to 
the district and health center level. The uncertainty of stock 
availability in some districts leads to health providers giv-
ing pregnant women less than the recommended amount 
of IFA tablets due to fear of experiencing a later shortage. 
Thus, pregnant women do not obtain a sufficient number of 
supplements to take for the recommended period of time.  

6.  Low provider knowledge and some negative perceptions re-
lated to supplement use. While most providers were aware of 
the benefits of prenatal supplements, some were not aware 
of the benefits for the offspring. 

7.  MMS formulation, packaging, and tablet count. Despite the 
proven efficacy of UNIMMAP MMS, some health providers 
remained concerned about the lower iron content in MMS 
(30 mg) compared to IFA (60 mg). In addition, the UNIM-
MAP MMS contains 65 ug of selenium which is currently 
higher than that mandated by the Indonesian FDA (cur-
rently 60 ug).

8. Mixed views existed related to MMS packaging. Health provid-
ers often shared that they preferred individually packaged 
pills (e.g., blister packs) for safety reasons, perceived ease 
of ensuring and monitoring adherence, and smaller facil-
ity storage requirements. Providers also expressed concern 
that giving too many pills at one time may reduce adherence 
and affect the quality of the product over time (i.e., lead to 
degradation). On the other hand, some pregnant women felt 
that bottles were better, and of higher quality given they re-
sembled more expensive commercial products. 

Progress and next steps
Efforts to foster an enabling environment for UNIMMAP MMS in In-
donesia have led to national engagement and commitment towards 
MMS introduction within the context of implementation science 
– designed to systematically address issues related to MMS policy, 
delivery, and supply.

 The formative research described in this article was the first 
step towards understanding the potential enablers (e.g., national 
commitment, etc.) and barriers (e.g., side-effects) of MMS intro-
duction from the perspective of multiple sources, and has in-
formed the development and testing of MMS behavior change and 
packaging strategies (i.e., 90-vs. 180-count bottle) in Indonesia.
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Key messages:

•  Formative research was used to understand the current  
perceptions, knowledge and experiences with antenatal care 
(ANC) services and prenatal multiple micronutrient supple-
ments (MMS) in Haiti. 

•  The Socio-Ecological Model (SEM) provided the framework 
for the formative research design and analysis, allowing 
for influences at the individual, interpersonal, community, 
health system and policy level to be explored.

•  This paper describes numerous multi-level insights into the 
barriers and enablers for ANC and MMS uptake and adher-
ence in Haiti.

Introduction
A high number of women in low- and middle-income countries 
(LMICs) experience micronutrient deficiencies during pregnancy 
due to increased nutrient demands for both the mother and fetus.1 In 
LMICs, supplementation with iron and folic acid (IFA) is the current 
standard of care for pregnant women. However, evidence from effi-
cacy trials shows that the use of daily United Nations International 
Multiple Micronutrient Antenatal Preparation (UNIMMAP multiple 
micronutrient supplements [MMS] containing 15 vitamins and min-
erals, including iron and folic acid) during pregnancy reduces the 
risk of poor birth outcomes abovethat achieved with IFA alone.2,3

In 2020, the World Health Organization (WHO) recommended 
the introduction of MMS informed by rigorous research, includ-
ing implementation research to support the transition from IFA to 
MMS.4 In line with this guidance, the Haitian Ministry of Public 
Health and Population (MSPP), in partnership with Haitian Health 
Foundation (HHF), Vitamin Angel Alliance (VA), and the Johns 
Hopkins Bloomberg School of Public Health (BSPH), began to con-
duct implementation research in 2019 to inform the introduction 
of MMS in Haiti. As part of the overall project, which has been de-
scribed previously,5 the initial formative research aimed to assess 
the current perceptions, knowledge and experiences with ANC care 
and prenatal micronutrient supplementation in Haiti. Specifically, 
it aimed to i) understand the current knowledge and experiences of 
ANC and supplements among pregnant women, their families, and 
the broader community in Haiti, and ii) identify the barriers and en-
ablers to uptake and adherence to ANC and prenatal supplements 
during pregnancy.

Methods
The formative research was conducted over a three-year period 
(2019–2021) due to political instability, natural disasters and 
the COVID-19 pandemic. It was conducted in five districts of the 
Grand’Anse department, selected based on high rates of maternal 
anemia, an existing ANC platform and ongoing distribution of IFA. 
The formative research included a literature review, stakeholder 
analysis (including an assessment of the nutritional situation) and 
a qualitative assessment. For the literature review, articles selected 
included: i) empirical research on prenatal supplementation, ii) 
research published in peer-reviewed English-language journals 
between 1996 and 2017, and research conducted in LMICs. Search 
terms included iron folic acid (or IFA), multiple micronutrient sup-
plementation, pregnancy or prenatal supplementation, and LMICs. 
For the stakeholder analysis, a stakeholder mapping was conducted 
to identify people who hold influence and power in the areas of 
ANC and maternal nutrition. In addition, a PESTLHE tool (Figure 
1) was used to engage stakeholders to better understand political, 
economic, social, technological, legal, health and environmental 
factors that might influence maternal ANC and supplement use and 
adherence.6,7
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Figure 1:  PESTLHE (Political, Economic, Social, Technological, Legal, Health, and Environmental Factors) Tool describing factors 
that may affect behavior change communications (BCC) intervention 

The qualitative assessment included: i) in-depth interviews 
(IDIs) with pregnant women and new mothers (had child within 
past 6 months), influential family members, community leaders, 
and health care providers, ii) focus group discussions (FGDs) with 
health care providers, and iii) an acceptability trial with pregnant 
women. (Table 1). IDI and FGD audio records were transcribed 
and translated from Creole to English. Inductive codes were gener-
ated using a subset of transcripts prior to coding of all transcripts. 
Dedoose software8 was used to facilitate data management, orga-

Table 1:  Participant sample for qualitative component of formative research

nization and coding. All transcripts were thematically analyzed. 
Sight and Life Foundation provided technical guidance in conduct-
ing the formative research.

Theoretical underpinnings 
The Socio-Ecological Model (SEM) provided the guidance for the 
basis of the formative research study design and analysis (Figure 
2).9 The SEM allowed for the capture of influences at the follow-
ing levels: individual (i.e., pregnant women’s knowledge, atti-

District 1 District 2 District 3 District 4 District 5 Total

In-depth interviews (IDIs)

Pregnant women / New mothers 4 4 2 2 2 14

Family members 2 2 2 2 2 10

Community leaders 3 2 2 2 1 10

Health care providers 3 8 3 14

TOTAL 48

Focus group discussion (FGDs)

Health care providers 3 1 2 2 1 9

TOTAL 9

Acceptability trial

Pregnant women 7 6 6 4 0 23

TOTAL 23

P Political Political campaigns / elections
Expected change in government

E Economic Currency stability, food insecurity, poverty 
Social protection programs, links with other communities (i.e., trade, roads)

S Social Language, culture, religion, clan/ethnic considerations, gender relations, literacy, major public health/social  
marketing campaigns

T Technological Technology tools: mobile penetration, TV, radio coverage, access to internet

L Legal Policies (e.g., nutrition policy, code), institutional mandates, approval for communication

H Health Malnutrition prevalence, mortality, malaria, access to contraception
Program coverage and use

E Environmental Harvest season, major drought, rainy season (cyclones, road/boat passage)
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tudes, and behaviors); interpersonal (i.e., family, friends, social 
networks, and service providers); community (i.e., government 
[MSPP], NGOs, community leaders, etc.); health system (i.e., 
government [MSPP], NGOs, private sector, and other safety net 
programs); and the policy environment (i.e., national, state, and 
local policies and laws). The research received ethical approval 
from the Haitian MSPP Bioethical Review Committee and the 
Johns Hopkins Bloomberg School of Public Health Institutional 
Review Board.
 

“The Socio-Ecological Model 
provided the guidance for the 
basis of the formative research 
study design and analysis”

Figure 2:   Theoretical framework, analysis and results9

Community
• Plan for information spread through local radio, 

community leaders, religious leaders, community health 
volunteers

• Support from household head and community in general 

Policy/Enabling Environment

Health System

Community

National, state,
 local laws

NGOs, MOH, private sector, 
social institutions

Relationships between MSPP, 
NGOs and community leaders

Families, friends, social 
networks, service providers

Knowledge, 
attitudes, behaviors

Interpersonal

Pr

egnant Women

Policy/Enabling Environment
• Broad social marketing on the bene�ts of and need for MMS to 

shi  norms and generate demand
• Need to work to bring together the government (MSPP) and 

stakeholders at the regional department to coordinate e�orts

Health System
• Consider ANC access and availability both through facilities 

and outreach (can be unpredictable) 
• Community outreach currently available by MSPP & NGOs

Interpersonal 
• Provide service providers with tools and knowledge to 

provide quality ANC and MMS counseling (continuous 
training) 

• Consider audience of unmarried pregnant women
• Special consideration needed to reach unmarried pregnant 

women

Pregnant Women
• Improve access to ANC and MMS (including consideration 

of cost) 
• Target women who are known to be at risk of poor uptake 

(far from ANC, food-insecure, young, unmarried) 
• Need to form routines to combat forgetfulness and 

empower women 
• Need a strategy that provides initial education on MMS and 

reminders to increase adherence throughout the entire 
pregnancy

• Address both side e�ects of and misconceptions about 
MMS upfront

• Generate strong perceptions of the bene�ts of MMS

Results
Literature review and stakeholder analysis 
Forty-six unique articles were found that met selection criteria. 
Examples of key findings from the literature review and stake-
holder analysis (Figure 2) are organized based on the SEM. At the 
individual level, findings suggest a need for improved access to 
ANC and prenatal supplement education, behavior change strate-
gies, and commodities (including reducing client cost). Similarly, 
at the interpersonal level, equipping service providers with 
tools and knowledge that would enable them to provide quality 
ANC and prenatal supplement counselling was suggested. At the 
community, health system, and policy level, findings suggest 
a need for: i) a maternal messaging campaign using community 
health workers, radio, and community leaders; ii) increasing ANC 
access and availability through health facilities and community 
outreach; and iii) sharing evidence related to the benefits of MMS 
to decision-makers, respectively. Findings from the literature 
review were then further validated through stakeholder and/or  
PESTLHE tool interviews and analyses. 
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Qualitative assessment 
A total of 48 IDIs and 9 FGDs were conducted with pregnant 
women / new mothers, family members, community leaders and 
health care providers. In addition, 23 pregnant women completed 
a two-week acceptability trial, in which they were provided UN-
IMMAP MMS and asked to take them each day for two weeks. The 
acceptability trial aimed to understand women’s perceptions and 
experiences taking the supplement. (Table 1).

Perceptions of pregnant women 
When interviewed, pregnant women / new mothers and family 
members often placed emphasis on wanting to be a good mother 
combined with little control over life choices or activities and de-
scribed predominately negative pregnancy experiences and lack 
of support. 

“I hope that she/he is [BORN] healthy, alive. I hope that God 
gives him/her a good memory so that he/she can learn well.” 
[pregnant mother]

“Her parents are giving her hard time, she is crying sometimes 
… Some people say that she is too young to have a baby, they 
will not help her. I tell her that’s nothing; she just has to rely on 
God.” [sister of pregnant woman]

Perceptions of health care providers
Respondents, including pregnant women, family members and 
health care providers, frequently described having trust in the 
health care system combined with some key pain points.

“If you follow their [HEALTH CARE WORKER] advice every-
thing will be alright.”  [husband of pregnant woman]

“One of the problems we face in our work is when the pregnant 
woman come for check-ups, and we refer her to the hospital for 
tests and she refuses to go.” [health care provider]

Perceptions surrounding pregnancy and supplement use
Many respondents (from pregnant women to health care provid-
ers) perceived that both acceptable and unacceptable behaviors 
exist during pregnancy, and that there is a perceived difference 
between medicines and nutrition supplements.

“For myself there is nothing I do not eat. I simply don’t smoke, 
I don't drink.” [new mother]

“The [MMS] increases appetite. Don’t take it if you do not have 
food to eat. [health care worker]

“They say that they [SUPPLEMENTS] protect you like; if you 

are anemic, they protect the baby you’re carrying.” [pregnant 
woman]

Enablers: ANC and prenatal supplements 
Key enablers to ANC and prenatal supplement use and adherence 
occur at the interpersonal, community and health system level 
(Figure 3). Key themes around enabling ANC and prenatal sup-
plements included: i) family support (e.g., some provide remind-
ers to take supplements and help with transportation and fees 
related to ANC visits), ii) community awareness and prevalence 
of varying communication channels (i.e., mothers and adolescent 
groups that encourage and support healthy pregnancy behaviors), 
iii) trust in the health care system, iv) belief in benefits of good 
nutrition and supplements, especially to prevent anemia, and v) 
satisfaction with existing ANC access and quality (e.g., education 
and counseling on potential side-effects related to supplement 
use and how to reduce them without discontinuing supplement 
intake). 

“When I come to the rally post, they talk about it; and I used 
to go to the mother's group, they talk about it there too.” [new 
mother]

“She should take it [PRENATAL SUPPLEMENTS] for anemia so 
that her blood can speed up, to have more appetite, to have 
more strength to deliver a good baby.” [pregnant woman]

Barriers: ANC and prenatal supplements 
Key barriers to ANC and prenatal supplement use and adherence 
occur at the individual, interpersonal, community and health 
system level (Figure 3) and key themes include: i) supplement 
characteristics and side-effects, ii) confusion about MMS vs IFA 
(i.e., IFA is considered a medicine to treat anemia whereas MMS 
a vitamin, with some perceiving MMS as unnecessary if diet is 
adequate), iii) fear of large baby or C-section (often referred to 
as “sister of death”, given constraints of local obstetric system), 
iv) tendency for some women to hide pregnancy (especially if 
the woman is young or already has multiple children), v) lack 
of family support (e.g., either discouragement from using health 
services or consumption of supplement by non-pregnant family 
members), vi) community beliefs and taboos (e.g., fear that some-
thing negative might happen to fetus/baby if community is aware 
of pregnancy, especially in the first trimester – sometimes caus-
ing delay in accessing ANC services), vii) limited access to ANC or 
prenatal supplements combined with poor-quality health services 
(e.g., some women walk long distances to attend ANC and receive 
supplements), and viii) poverty (e.g., some women reported not 
attending ANC due to visit fees and/or not taking prenatal supple-
ments due to lack of food to consume with the supplement or due 
to fear of increased appetite with supplement use in the context 
of food insecurity). 
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Figure 3:  Key barriers and enablers influencing use of supplements for pregnant women

“For me to get to the post for prenatal care, I just can’t walk. 
The child goes down to my lower abdomen, which makes me 
unable to walk. I take it slowly ... And when I get to the post, 
I sit down and receive the care I need, then I go home.” [new 
mother]

“She did not come to the appointment because she did not 
want the neighbors to know about this pregnancy. She knows 
that she has five children already, so she is blaming herself.” 
[health care provider]

“So they [MY FRIENDS] warn me about the negative effect of 
the multivitamins on the baby’s weight which could lead to 
C-section. They told me to take little from the package… if they 
gave me 30 pills, I should take 10.” [pregnant woman]

Summary and next steps
The formative research provided numerous insights into the bar-
riers and enablers for ANC and MMS uptake and adherence. The 
findings were validated and used during a co-design workshop 
with pregnant women and other community-level stakehold-
ers to design social and behavior change MMS implementation 

strategies. The next step is to get feedback on the strategies from 
government officials and policymakers, and then pilot MMS im-
plementation strategies.
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Key messages:

•  Images speak volumes, especially for illiterate populations.
•  Husband and mothers-in-law are allies in encouraging MMS 

uptake; therefore all efforts should include their participation.
•  Co-creating with beneficiaries, in this case Malian women, 

and leveraging their experience and knowledge is advanta-
geous when designing interventions.

•  Local understanding, perceptions and names must be con-
sidered in efforts to make MMS understood and accepted by 
the general population.  

(UNIMMAP) multiple micronutrient supplements (MMS) formulation 
in the context of rigorous research.2 Given the need for further evi-
dence on strategies to optimize adherence to MMS during pregnancy, 
Jhpiego is collaborating with the Center for Vaccine Development 
in Mali (CVD-Mali), the Mali Ministry of Health, and Johns Hopkins 
Bloomberg School of Public Health (BSPH) to evaluate potential differ-
ences in adherence and acceptability associated with three different 
approaches to supplementation in pregnancy: i) routine standard of 
care (IFA dispensed as 30 tablets per month); ii) MMS dispensed as 30 
tablets per month; and iii) MMS dispensed as 180 tablets once, with  
one refill if needed. 

“Pregnant women, in particular, 
 have difficulty distinguishing 
between different medicines  
of similar appearance”

Previous experience3 in Mali found that women use many terms 
to refer to medicines, and a single term may be used to refer to many 
different medicines. Pregnant women, in particular, have difficulty 
distinguishing between different medicines of similar appearance. 
To differentiate MMS from other medications, this study deemed it 
important to develop a distinctive name, packaging and set of coun-
seling messages for MMS. Furthermore, it was critical to understand 
the Mali context so that this could be used to inform product testing, 
packaging features, and counseling strategies on MMS acceptability 
and adherence. 

To tailor packaging and counseling strategies for the Mali context, 
we used a co-design process based on human-centered design prin-
ciples,4  and engaged closely with pregnant women, mothers, mid-
wives and graphic designers to create a local name, label, packaging 
approach, and set of counseling messages and images for MMS prior 
to introducing and evaluating MMS adherence.

Introduction
Within the context of antenatal care (ANC), the current national pol-
icy in the Republic of Mali recommends that pregnant women should 
take daily iron and folic acid (IFA) supplements containing 60 mg 
of iron and 400 μg of folic acid starting at the first ANC contact and 
ending three months after delivery. However, recent data from the 
Demographic and Health Survey (DHS) indicates that IFA coverage 
for pregnant women for at least 90 days has remained suboptimal, 
and may be decreasing, with only 28% of women taking iron tablets 
for at least 90 days during their last pregnancy.1 A 2020 update to 
the WHO ANC guideline now recommends the use of the United Na-
tions International Multiple Micronutrient Antenatal Preparation 
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Activity Description Result

Evaluating existing 

medications

Jhpiego obtained samples of commonly 

prescribed drugs for pregnant women. After 

forming pairs, participants chose a drug and 

reported back to the larger group what the drug 

is and how they recognized it. The goal was to 

understand how:

•  Women recognize drugs

•  The local name relates to packaging, and how 

this name helps women to identify it  

Most women recognized folic acid as they recog-

nized the package and knew it was used during 

pregnancy. The second most frequently chosen 

was a malaria drug, which was recognized  

because of the mosquito drawing on the package.  

Overall, these results suggested that the most 

important aspects in recognition of a drug 

product by pregnant women are images on the 

package and related messages. 

Fishbowl  

discussion with 

pregnant women

Pregnant women sat inside a circle with  

facilitators, with other participants at a  

distance on the outside, and were asked: 

•  What is the most important thing for you 

when it comes to your pregnancy?

•  What is your experience with medications 

during pregnancy (e.g., fear, hope, side-

effects, and support mechanisms)? 

• What motivated or inhibited your use of 

medications? 

•  What did your midwife do or say that  

encouraged you to take a medication? What 

discouraged you? 

Counseling should include strategies to avoid 

negative pregnancy outcomes. Keeping the  

medication bottle in a purse or drawer by the 

bedside was recommended to support remem-

bering to take supplements. The most frequent 

place or object used during the day (such as 

drawers and purses, and above the fridge) was 

seen as the ideal reminder to take pills.

Poster prompts 

with pregnant 

women 

Multiple posters with images conveying healthy 

pregnancy, eating, and emotional and mental 

wellbeing were shared with pregnant women 

participants, who then shared the rationale for 

their top choice of the images. 

In addition, pregnant women were shown  

posters with images that related to being healthy 

in pregnancy and asked to share opinions and 

perceptions, including how the images related to 

a healthy pregnancy, and which might be  

associated with better adherence. During the 

fishbowl, an impromptu roleplay was conducted 

about routines for taking medication. 

The most important aspect that emerged from 

the poster discussion for pregnant women was 

emotional and mental wellbeing. From these 

states, it was thought that all other health out-

comes emerge, e.g., adherence,  

healthy baby, etc. 

Table 1:   Workshop activities, description and results
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Activity Description Result

Fishbowl with 

midwives

Midwives were asked to discuss what is  

important for them in terms of being a midwife, 

their experience with counseling, barriers to 

counseling, and ways to encourage adherence.

The importance of short counseling sessions was 

raised, considering the busy context of ANC and 

the many tasks of midwives. Outlining paths to 

both positive and negative pregnancy outcomes 

during counseling was noted as important.

“My Ideal Package”: 

‘Show & Tell’ ses-

sion with graphic 

designers (Figure 2)

Based on what they learned about MMS, small 

groups of participants were asked to design 

an ideal MMS product package. Groups were 

provided with a kit of materials to use for their 

designs. They also were asked to name their 

ideal MMS package.

Proposed designs all had images of vegetables, 

meat, fish, fruits, and pregnant women, because 

they would be easy to understand regardless 

of education level, and because they depict the 

micronutrients in the supplement.

Rapid roleplays For this activity, participants chose specific 

scenarios to act out related to MMS, including 

a positive counseling session with a midwife, 

an interaction with a rude pharmacist, and an 

interaction with a family member not familiar 

with MMS (e.g., husband, mother-in-law).

Positive and respectful counseling by midwives, 

along with supportive spouses, were perceived 

as being able to encourage MMS uptake and 

adherence. Emphasis was placed on explaining 

what MMS is, how it relates to healthy  

pregnancy, and the importance of a warm wel-

come and judgement-free interactions.

My ideal session 

skits

The goal was to create ‘ideal counseling  

sessions’ for different scenarios that focused 

on experiences with IFA and pregnancy. From 

there, messages focused on ensuring pregnant 

women understood what MMS is and how it is 

different from IFA. Also, the different micronu-

trients, their equivalent in local food, and what a 

good diet looks like were discussed.

Notes from each performance were refined and 

used to create counseling materials in addition 

to Vitamin Angel Alliance and NYAS’s materials. 

Activity: MMS 

marketplace

During the marketplace activity, graphic 

designers created different options for the MMS 

package and counseling images for participants 

to evaluate. Participants had to rank the designs 

from most to least liked (1 being the most  

liked/first choice and 5 the least liked).

Participants favored designs with local fruits, 

vegetables, and pregnant women to whom the 

participants could relate in terms of skin com-

plexion, outfits and mood.
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Jhpiego staff testing the design; on the left is a pregnant woman attend-
ing ANC, with a Jhpiego consultant on the right 

Group work on ideal package: a midwife, pregnant woman, and  
sexual and reproductive health specialist   

Samples of ideal package designed by the group 

Fishbowl with pregnant women 
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Design process
Co-design workshop
We conducted a two-day co-design workshop in July 2021 to develop a 
local name, label, package, and set of counseling messages to encour-
age women to take MMS daily. Participants included six midwives, 
seven women who were pregnant and/or mothers, and two graphic 
designers, as well as representatives of Jhpiego, the Ministry of Health, 
a local university, and a local youth health advocacy group. 

To provide participants with an orientation to MMS, the Jhpiego 
team used the New York Academy of Sciences’ (NYAS) documents.5 
The presentation included content on MMS, prevalence of nutritional 
deficiencies in pregnant women in Mali, adverse pregnancy outcomes 
in LMICs, interventions to improve nutrition in pregnant women, and 
the role of micronutrients in pregnancy. The Jhpiego team then facil-
itated a range of workshop activities for participants. During these 
activities, the graphic designers observed participants and took note 
of what they said. Designers stayed alongside participants during the 
group work, and at the end of each activity the designers presented 
sketches of materials, which were then shared with participants for 
their feedback and suggestions. Table 1 outlines activities included 
in the workshop. 

Name in Bambara Meaning in English

Lafia Peace of mind

Sewa Joy, fulfillment

Muso konoman djigui A pregnant woman’s hope

Konomaya sinsilan Strengthener of pregnancy

Den mokognuman Good growth of the baby

Bangue demelan Help for delivery

Konomaya djigui Hope for pregnancy

In addition, during the co-design session, the following names 
from a local language (Bambara) were given as part of the ‘ʻmy 
ideal package session” (see Table 2): 

Table 2:  Proposed names

“The program team worked with 
a photographer to document the 
experience of pregnant women 
taking MMS”

During the co-design workshop, participants voted for their 
favorite names. After the workshop, the program team computed 
scores for each name and visualized the results by comparing 
votes cast by pregnant women with votes cast by others (i.e., the 
midwives, or other administrators that were present). This showed 
some interesting differences. For example, although Sewa (Joy) 
was ranked highly by non-pregnant women, it was ranked low by 
pregnant women. The program team decided to pilot the name 
Lafia (Peace of Mind) because it was ranked moderately by preg-
nant women and highly by non-pregnant women and also Djigui 
(Hope) because the term (within a broader name) was ranked 
highly by both pregnant women (Konomaya djigui) and non-preg-
nant women (Muso konoman djigui). Ultimately, the name Djigui 
was selected as it scored highest during field testing with pregnant 
women. Scoring names was done by adding the number of votes 
per name and selecting the one with most votes.

Field testing of packaging and counseling materials 
Once the co-design activity was finished, the graphic designers pro-
duced samples of all materials, including the external packaging for 
the MMS bottle, its name, label, counseling images, and an MMS 
adherence tracker. The final designs were brought into two com-
munity health centers and one district health center. In each of the 
sites, four pregnant women participated in the testing. The majority 
were self-identified homemakers and were not able to read. 

Participants were asked to compare two different proposed 
mono carton designs and provide rationales for their top choice. 
Then the facilitator asked participants to share their perspective 
about what the mono carton could hold, just by looking at the de-
signs. Once they shared, the facilitator explained its purpose – to 
package the MMS bottle. Participants were also asked to choose 
counseling images, messages, uptake tracker, and the name for 
MMS from those collected during the co-design workshop. Based 
on feedback, the women chose the name Djigui (Hope). For the 
images, women insisted on the woman holding the baby, but did 
not mention how the pregnant woman and the mother should be 
dressed or their age. However, they insisted the picture of vege-
table and fruits should be like local ones, instead of cartoonish 
design or foods that are unknown to Malians. 

Based on the participants’ feedback, the graphic designers cre-
ated final packaging designs (Figures 1–4). The program team de-
veloped a storyboard for the counseling messages using MURAL, 
a digital whiteboard. Then, after hearing the importance of using 
realistic images during counseling, the program team worked with 
a photographer to document the experience of pregnant women 
taking MMS. These images, with the consent of the individuals 
photographed, were featured in a pictorial-based job aid for mid-
wives to use with pregnant women.
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Figure 1:  Final design of the label

Figure 2:  Final design of the logo Figure 3:  Final design of the packaging.

Figure 4:  Final design of the uptake tracker 
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Aspect of MMS for 

introduction in Bamako, Mali

Finding 

Description (e.g., vitamin, 

medicine)

• Ensuring that MMS is not promoted as a vitamin, because according to local beliefs, vitamins induce weight gain, 

hence the fear of having a macrosomic baby which may result in complications leading to C-section. Instead, use 

the local name Djigui.

Counseling approach and 

messages

• Starting counseling by focusing on things women know, e.g., IFA/prenatal supplements, and then move to talking 

about MMS.

• Focusing on the health benefits of MMS, as these act as incentives for pregnant women wanting to have a healthy 

baby. However, also mentioning the reduced risk of negative outcomes is useful.

• Making sure that the stories and examples used during counseling paint a picture of happy people and outcomes.

• Midwives can be powerful agents in providing counseling and can positively affect adherence both of pregnant 

women and their influential family members (husband or mother-in-law).

Introduction as a new 

product

• Ensure participants understand that the project is not intended to test the product for safety, but rather to gather 

information for programmatic reasons.

• Free product distribution may create suspicion, so this must be addressed in counseling. The reason for their being 

given free of charge should be stressed – e.g., donated to help pregnant women and their communities and also to 

compensate for their time in participating in the study.

Lessons learned during field testing
Lessons from the formative activities include the following: 

“By listening to pregnant women 
and midwives, we were able 
to directly turn participant 
feedback and input into actionable 
implementation strategies”

Conclusion
Overall, we learned that creating an open and safe environment 
for creativity allowed for rich information to be conveyed that 
can directly impact the design of the MMS package and counsel-
ing strategies. By listening to pregnant women and midwives, we 
were able to directly turn participant feedback and input into ac-
tionable implementation strategies. These strategies are currently 
being tested through implementation research (IR) and, depend-
ing on the IR results, will ultimately be used and adapted to pro-
mote MMS adherence.

Correspondence: Aissata Ba, Program Manager, Jhpiego-
Mali, Hamdallaye ACI 2000, rue 234, Porte 110, Bamako, Mali 
Email: aissata.ba@jhpiego.org
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Key messages:

• There is much scope for clarifying when to start taking mul-
tiple micronutrient supplements (MMS) during pregnancy, 
since an initial survey of knowledge, attitudes and practices 
(KAP) showed that most respondents did not see prenatal 
multivitamin supplements as something they needed to take 
before becoming pregnant or during their first trimester.

• MMS also needs to be prioritized during pregnancy, and the 
KAP study found that most of the providers agreed that preg-
nancy supplements are essential to a healthy pregnancy and 
a healthy baby. However, the belief that supplements can be 
substituted by a nutritious diet (comprising more fruits and 
vegetables) is high. 

• The introduction of the FullCare MMS brand elicited overall 
positive reactions, one of them being that respondents saw it 
as a product that is good for both mother and child. Respon-
dents suggested that the name FullCare itself can be further 
highlighted in the marketing to emphasize the message that 
it caters to both mother and child, hence heightening the ap-
peal of the product.

vitamins and minerals has been proven effective in improving 
pregnancy outcomes and addressing this scourge of maternal mi-
cronutrient malnutrition.2
Despite various strategies, the prevalence of micronutrient defi-
ciencies in Bangladesh remains high and is considered a signifi-
cant public health problem.3 In 2011, the Bangladesh Demographic 
and Health Survey (BDHS) found that 49.6% of pregnant women 
and 47.8% of lactating women were anemic.4 Poor-quality diets are 
the major contributor to micronutrient deficiencies in the country.5 
Other contributors include limited dietary diversity due to a low so-
cio-economic status and household food insecurity, as well as low 
levels of knowledge about optimal diet and hygiene practices.6,7 

There are several prenatal multivitamin supplements avail-
able to purchase in Bangladesh, but currently, only one MMS is ad-
herent to the UNIMMAP formulation. It is called FullCare and was 
introduced by Social Marketing Company in 2021 (SMC is a Ban-
gladeshi non-profit organization that offers education and prod-
ucts for family planning as well as maternal and child health). It is 
the first and only MMS product produced with the recommended 
composition or ingredients of the UNIMMAP formulation avail-
able in Bangladesh.

“Despite various strategies, the 
prevalence of micronutrient 
deficiencies in Bangladesh remains 
high and is considered a significant 
public health problem”

This article presents findings from two consumer studies 
that informed the launch and post-launch marketing strategy of 
FullCare. The first study is a Knowledge, Attitudes, and Practices 
(KAP) quantitative survey, of which one part was conducted with 
pregnant women across different socio-economic classes and 
regions in Bangladesh, and the other part conducted with phar-
macists and healthcare professionals (referred to as ‘providers’ 
in the following) within SMC’s pharmacy network in relation to 
prenatal multivitamin supplements. The survey explored barriers 
to uptake, potential gaps in the market, how MMS could be better 
positioned to increase adoption and usage, as well as reactions 
to a concept card outlining the FullCare value proposition. It also 

Introduction
In low- and middle-income countries (LMICs) such as Bangla-
desh, micronutrient deficiencies are common in pregnancy, and 
inadequate maternal nutrition before and during pregnancy leads 
to adverse outcomes for mother and baby.1 The International Mul-
tiple Micronutrient Antenatal Preparation (UNIMMAP) formula-
tion of Multiple Micronutrient Supplement (MMS) containing 15 
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assessed the 5 Ps (Product, Packaging, Promotion, Price, Place) 
for FullCare based on brief exposure to the FullCare product pro-
totype. A total of 600 consumers (pregnant women) and 330 Pro-
viders were interviewed for the study.

The second study, a qualitative study with consumers and pro-
viders, was conducted seven months after the launch of FullCare 
in the market (within SMC’s network) to assess how consumers 
were reacting to the produce and to gauge any elements for course 
correction to bolster the marketing strategy going forward. Here, 
also, the 5 Ps were examined in addition to understanding the 
FullCare user persona and journey with the category. The preg-
nant women interviewed included FullCare users, users of other 
prenatal supplements, and also ‘lapsers’ who had tried FullCare 
for at least 15 days but had stopped consuming it.

Findings from the KAP survey
Among the consumers, the KAP study found that most respondents 
did not see prenatal multivitamin supplements as something they 
needed to take before becoming pregnant or during their first tri-
mester, and more than half of the respondents (56%) stated that a 
woman should start taking supplements ‘after the first trimester’. 
This is an interesting finding, as other studies have highlighted the 
benefits of taking certain supplements while trying to conceive and 
during early pregnancy.8 These findings suggest the need for MMS 
to be promoted as a product that should be used throughout preg-
nancy and possibly when trying to conceive, while also tackling the 
myths and beliefs concerning when an expectant mother should 
attend antenatal care.9,10

The study identified several barriers, including perceived lack 
of support from other family members (21.8%), highlighting the 
need to engage with other family members to increase the accept-
ability of MMS and communicate the importance of taking it. These 
conversations should be had with the extended family as well, and 
not only the husbands, as mothers-in-law have substantial influ-
ence within the family units.11  

In addition, the study found the need to promote the wellbeing 
of both mother and child, as the respondents often focused solely 
on either their own health or that of the babies. For instance, when 
asked about the benefits of taking supplements, more than half of 
the respondents (54.5%) stated, ‘not falling sick’ and 47% men-
tioned being ‘able to do regular work’. On the other hand, only 
29.5% stated that they believed the supplements helped their 
baby to grow well. Very few of the respondents considered the 
health of both the mother and the baby. This might suggest that 
mothers lack an understanding of how their health and their ba-
by’s health are interlinked.

Among providers, the study’s findings showed that providers 
believed that pregnant women would benefit from taking supple-
ments, and most of the providers agreed that pregnancy supple-
ments are essential to a healthy pregnancy and a healthy baby 
(83%). However, the belief that supplements can be substituted by 

a nutritious diet (comprising more fruits and vegetables) is strongly 
prevalent: of the respondents who believed there were substitutes 
available (61.5%, n=203), ‘nutritious foods’ was the most fre-
quently given response, which shows that there is a need to also 
sensitize providers to prenatal supplementation. This is especially 
important due to the ongoing high rates of food insecurity within 
Bangladesh.12

“The study’s findings showed that 
providers believed that pregnant 
women would benefit from taking 
supplements”

The FullCare proposition (linking the health of the mother 
and the baby) garnered positive reactions 
Overall, FullCare garnered positive reactions across the 5 Ps. In 
terms of the Product, respondents scored the tablet on average 7/10 
on all core attributes such as product size, color and format (tab-
let/capsule). Importantly, respondents saw it as a product for both 
mother and child. This was driven by the information provided to 
them during the interview: It aids healthy functioning of her body 
and prevents anemia when her diet is not sufficient and it helps to 
avoid her baby from being born too soon, too small, and reduces risk 
of mortality. Respondents suggested that the name FullCare itself 
can be further highlighted in the marketing to emphasize the mes-
sage that it caters to both mother and child, hence heightening the 
appeal for the product.

Non-users (pregnant women who were aware of prenatal sup-
plements but had consciously never consumed), cited discourage-
ment from husbands and elderly relatives as the primary barrier 
to the use of supplements. 

On the Packaging, the tagline, “One tablet a day…a healthy 
baby on the way”, was seen as memorable and informative (i.e., 
“consume one tablet a day”). Consumers trust SMC to provide 
high-quality healthcare products and were pleased to see its logo 
on front-of-pack. Each of the attributes – color, size, quality, font, 
logo/image, overall design and tagline –scored 8 or more, with the 
tagline scoring the highest (9.1/10). The blister pack itself was also 
received, scoring 8 or more on attributes such as format, quality, 
color, and design. It was also preferred over the other formats such 
as bottles for two reasons: it was perceived as easy to dispense the 
most common purchase unit of 10 tablets at a time, and was seen 
to support compliance, as a consumer can easily check how much 
of a blister is empty.  

A high score on Promotion was driven by the trust in SMC. Al-
most all the respondents (95%) reported trust in SMC and more 
than 80% feel that the SMC logo should be a key feature of pro-
motion. More than one-third (77%) of pregnant women said that a 
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doctor’s recommendation could increase their motivation to start 
using FullCare. Further, showing both mother and child in adver-
tising could help – almost all suggest featuring a baby – be it by 
means of  TV, radio or billboard. This could be effective, as there 
is no supplement in the market that links the benefits accrued by 
the mother to the child in the womb. 

For Price, the average price suggested by respondents was Ban-
gladeshi Taka (BDT) 4.3/pc (0.041 US$ per piece). This was bench-
marked against current prices paid – BDT 2/pc for IFA, BDT 4/pc if 
zinc is added, BDT 7/pc for calcium and vitamin D. The willingness 
to pay could be even higher if the 15-micronutrient proposition is 
leveraged in the marketing, but given the target audience’s eco-
nomic constraints, BDT 4/pc is reasonable. Providers confirmed the 
suggested price of BDT 4/pc of Fullcare as the ideal price.

As a Place for purchase, most preferred this to be a pharmacy/
dispensary, of which the preferred one would be a Blue Start or 
Green Star pharmacy.13 

“Overall, FullCare is positively 
received by all”

Findings from the follow-up consumer study (post product 
launch)
The actual FullCare product delivers on its promise; high-
lighting the FullCare woman can expand this promise

In the post-launch study, when looking at the actual final Full-
Care product, the 5 Ps discussed earlier were validated. Overall, 
FullCare is positively received by all – even users of competitor 
products and ‘lapsers’ appreciated it. The packaging is appealing, 
the price sits well within the consumer’s willingness to pay for 
prenatal supplements, and the constant recommendation is for 
it to be available in every pharmacy, not just SMC’s network. Re-
spondents felt that some things –  such as the type and amount of 
micronutrients available in the product, the link with SMC, and 
the core benefits associated with the product, such as ‘mobility’ 
and ‘energy’ can be further emphasized to create greater appeal 
for the product. 

Beyond validation, the post-launch study also offered insights 
into who the FullCare woman is, as well as her experience and 
journey with the product. The product does seem to appeal more 
strongly to women with a slightly different approach to pregnancy. 
For instance, values such as gratitude, confidence and optimism 
were noted by women taking the product, and they used words 
such as ‘grateful’, ‘looking forward’, ‘amazing’, ‘blessed’ and ‘re-
laxed’. One FullCare user mentioned, “I cannot express in words 
how amazing I feel right now while pregnant... I am blessed with 
the ability to give birth…”. While some women noted anxiety re-
garding the health of the baby, the delivery and their own health, 
it was noticeably less compared to how competition users and 

lapsers see their pregnancy experience. For instance, one user 
recalled her experience of finding out she is pregnant, as follows: 
“When I learned I was pregnant, I felt joy, I didn’t have any worries. 
If I had to tell someone what it feels like to be pregnant, I would 
tell them that becoming a mother comes with pain, but it makes 
a woman complete.” Leveraging this aspirational persona across 
different marketing touchpoints can be effective for the brand.  

When looking at the user’s journey with FullCare, it is clear 
that the women are typically not alone; the husband plays an 
important role, especially in determining which brand of prena-
tal supplements to obtain. Purchases are generally made on a 
monthly basis, taking multiple factors into account: ease of ac-
cess, recommendations by the doctor and family/ friends, product 
content, price, etc. For FullCare, husbands seem to pay more at-
tention to the fact that FullCare contains 15 micronutrients, which 
is an important differentiator. If the wife feels better after taking 
FullCare, the husband continues to buy the same supplement. If 
the wife faces issues, the husband usually consults with the doc-
tor/ pharmacist and buys another brand. 

Way forward
FullCare is just getting started in Bangladesh, as it is first UNIMMAP 
MMS product. The price (confirmed after the KAP survey) acts as a 
delight factor, since consumers expect a prenatal supplement that 
delivers more (15 micronutrients) to cost more. There is much that 
needs to be accomplished – first and foremost, getting both con-
sumers and providers acquainted with MMS. Since FullCare MMS 
has been classified as a drug and not a food supplement, the de-
mand creation activities have been heavily scrutinized and there-
fore focus more on providers, wherein close to 17,000 individuals 
from the SMC network as well as the medical fraternity have been 
sensitized to MMS and the need to switch to MMS from IFA. The 
consumer-facing demand creation activities largely adopt a ho-
listic, pregnancy-care approach and will be ramping up this year,  
with an aim to link MMS as part of an effective pregnancy-care  
routine, along with regular ANC check-ups, healthy eating,  
and other tips.

“The consumer-facing demand 
creation activities largely adopt a 
holistic, pregnancy-care approach 
and will be ramping up this year”
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Key messages:

•  The “One MMS a Day and a Healthy Baby is on the Way” proj-
ect enabled Bangladesh to become the first low- and mid-
dle-income country to produce UNIMMAP MMS locally and 
pilot a market-based model to tackle micronutrient deficien-
cies in pregnant women.

• This article briefly touches upon the elements and efforts 
that go towards the launch of such a project, including mar-
ket study, product design, channel selection and pricing.

• The reach and sales from the proof-of-concept phase that 
followed the launch are covered in detail. Initiatives for de-
mand generation to circumvent roadblocks in marketing and 
innovative feedback mechanisms through tele-counselling 
unique to the project’s context are also discussed.

• The learnings from this project and the plans towards the 
sustainability of the project beyond the grant support can 
serve as a template for similar programs in other parts of the 
world.

Introduction
Vitamin and mineral deficiencies in pregnant women are a major 
risk factor for low birth weight (LBW) in their children and other 
adverse birth outcomes. Millions of pregnant women in Bangla-
desh suffer from micronutrient deficiencies, and, as a result, give 
birth to small babies. Bangladesh has the highest prevalence of 
LBW children in the world – at 28%.1,2 Multiple micronutrient 
supplements (MMS), containing 15 vitamins and minerals includ-
ing iron and folic acid (IFA), are a low-cost, high-impact solution 
which can improve nutrient intakes of pregnant women where 
quality of diets is likely to result in maternal anemia, LBW and 
small-for-gestational-age (SGA) births. 

Based on  prior experience with the multiple micronutrient pow-
ders (MNP program and the evidence for MMS), the Government 
of Bangladesh decided to lead the pilot of MMS in the country. 
Two models of intervention were finalized: a pro-poor model sup-
ported by UNICEF in two target districts and a market-based model 
in the remaining 62 districts. “One MMS a Day and a Healthy Baby 
is on the Way” is a multi-sectoral collaboration assembled by CIFF 
that translated the market-based model for MMS into reality in 
Bangladesh. The project is supported by the Global Alliance of 
Improved Nutrition (GAIN) in coordination with Social Marketing 
Company (SMC), Sight and Life Foundation (SAL), along with stra-
tegic and technical direction provided by the National Nutrition 
Service (NNS) through the National Technical Committee (NTC). 
The article from the first Sight and Life Foundation Special Report 
on MMS captures the design of the model in detail and can serve 
as a pre-read.4 This article discusses the learnings and outcomes 
from the proof-of-concept phase of the program.

Pre-launch of the program
In many thriving marketplaces in low- and middle-income 
countries (LMIC) in Asia, pregnant women even from the lowest 
socio-economic segments seek care from private healthcare pro-
viders, and they purchase IFA from pharmacies. Bangladesh has a 
dense network of retail pharmacies across the country, which are 
the preferred first point of contact for most of the population and a 
familiar entity in community life. Currently, in Bangladesh, there 
are nearly 100,000 licensed retail pharmacies and approximately 
an equal number of unlicensed ones. It is, therefore, important to 
ensure that MMS is available in these stores for the market-based 
model to reach target segments.

Social Marketing Company (SMC) is a non-profit social enter-
prise and the largest social marketing company in Bangladesh. 
They have a portfolio of over 120 health products, ranging from 
contraceptives to packaged oral rehydration salts. Their products 
reach more than 50% of the pharmacies in Bangladesh. SMC oper-
ates a social franchising network of more than 15,000 communi-
ty-level private medical practitioners and pharmacists who cater 
to the community (Figure 1). They not only sell SMC’s products 
in various target segments; some – Blue Star Providers (BSPs) and 
Pink Star Providers (PSPs) – are also trained to provide medical 
care and advice. This helps SMC to inform and educate its cus-
tomers as part of their consumer journey. SMC is an affordable and 
trusted brand for consumers, especially those at the base of the 
pyramid. In 2008, 60% of the oral saline produced in the Bangla-
deshi market was from SMC.3
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Figure 1:   SMC sales channel

Product
Sight and Life conducted a pre-launch market research and Knowl-
edge, Attitude and Practices (KAP) survey. It was found that IFA 
and IFA+Zinc were the most prescribed supplements during preg-
nancy. They are priced in the range of BDT 2–7 per tablet (US$ 
0.02–0.07) (Table 1). 

The United Nations International Multiple Micronutrient An-
tenatal Preparation (UNIMMAP) MMS formulation contains 15 mi-
cronutrients. It not only bridges the gap in delivering all essential 
micronutrients but could also increase consumers’ willingness to 
pay through the influence of social marketing. Based on the KAP 
survey responses obtained from consumers as well as providers 
(within SMC’s network), BDT 4/tab seemed the most reasonable 
pricing for the MMS product that was exposed as part of KAP sur-
vey. The brand name FullCare was chosen to connect the health of 
the mother to the child in the womb (evoking, as it does, complete, 
holistic care).

Table 1:  Supplement pricing

Figure 2:   FullCare blister and pack

An economically produced tablet is important if it is to be af-
fordable to end-consumers. To reduce costs therefore, Renata, the 
fourth largest pharmaceutical company in Bangladesh, came on 
board as the manufacturing partner. They were able to produce 
tablets at prices that ensured sufficient margins for all actors in 
the supply chain while the retail price for the end-customer stayed 
at BDT 4/tab. A full course of FullCare (180 tablets) costs BDT 720 
or US$ 6.80 per pregnancy.

The Directorate General of Drug Administration (DGDA) ap-
proved the UNIMMAP formulation of the MMS tablet on 22 March 
2021 with the brand name “FullCare”. Renata started MMS pro-
duction on 31 May 2021, conducted stability testing, and launched 
the first batch to SMC in June 2021 (with continuous monitoring of 
the product). FullCare was launched in July 2021.

Supplement Price per tablet

Iron + Folic Acid (IFA) BDT 2

Iron + Folic Acid + Zinc BDT 4

Calcium + Vitamin D BDT 7

Non-graduate public 
health product sellers

Obstetricians and 
gynecologists who 
provide long-acting 
reversible 
contraceptives, 
antenatal and 
postnatal care

Women 
entrepreneurs who 
sell SMC products 
door-to-door in their 
communities

Green Star 
Providers (GSP)

(4,500)

Pink Star 
Providers (PSP)

(700)

Gold Star 
Members (GSMs)

(3,200)

Blue Star 
Providers (BSP)

(10,000)

SMC Sales Channel

Non-Network 
Pharmacies
(~120,000)

Non-graduate 
medical practitioners 
who o�er medical 
advice in chambers 
attached to their 
pharmacies 
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Other Pharmacy Outlet

Gold Star Member (GSM)

Green Star Provider (GSP)

Blue Star Provider 

11,339 | 42%

3,780 | 14%270 | 1%

1,609 | 43%

Results from proof-of-concept phase

Sale and reach
As of December 2022, FullCare has been on sale in all districts of 
Bangladesh (except for two districts). The sales channel currently 
has 26,998 outlets, with half of them (57%) belonging to the SMC 
network and the rest to other pharmacies/NGOs.

Figure 3:  Network coverage as of December 2022

Since its launch, the total number of tablets sold is 21.4 mil-
lion (2.1 million blister packs of 10 tablets). SMC network providers 
contributed to the majority (81%) of total sales. The non-network 
pharmacies/NGOs covered the other 19%. The initial estimates 
of average purchase size per pregnant women vary from 50 to 5 
tablets. This would put the estimated number of pregnant women 
reached at 280,000–430,000 between July 2021 and December 
2022.

FullCare’s progress in a market setting should be compared 
with other brands that face similar market forces. There are more 
than 50 IFA-like supplement brands 90+ multivitamin brands in 
the market. In the year of 2022, FullCare sales were around 16.8 
million tablets. Total annual prescription sales of IFA-like brands 
was 145 million tablets. FullCare ranks 5th among those brands. 
In the segment of multivitamin supplements brands selling 230 
million tablets annually, FullCare ranks 6th.

Tele-counselling
In December 2021, SMC started a tele-counselling line called ‘Tele-
jigyassa’, run by a dedicated, trained staff of five SMC tele-counsel-
lors. Pregnant women are registered using their phone numbers 
when they purchase FullCare at SMC network pharmacies. The 
Telejigyassa counsellors then reach out to the pregnant women 
via individual telephonic monthly counselling sessions. They ed-
ucate their consumers on good practices to follow during preg-
nancy and follow up on any side-effects experienced while taking 
FullCare. The registered women are also sent SMS pregnancy care 
messages.

The data from the follow-ups are logged in a digital interface, 
and a dashboard helps summarize the findings (Figure 4). The 
platform enables SMC to track feedback from consumers more 
effectively. Between December 2021 and December 2022, about 
17,900 pregnant women were counselled and more than 400,000 
SMS messages were sent. 

Figure 4:  Digital dashboard

Demand generation and building capacity
A key roadblock in the demand generation activity was the cat-
egorization of FullCare as a drug. This greatly restricted Busi-
ness-to-Consumer (B2C) marketing activities such as advertising 
in mass media. To circumvent this, a shift in focus towards train-
ing and dissemination of the benefits of MMS to pharmacists and 
health care providers was necessary.
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The following is a brief look at the capacity-building and sen-
sitization efforts made in the Business-to-Business (B2B) domain. 
Recognizing the weight a medical professional’s prescription car-
ries regarding MMS sales, the following was implemented:

• 16 seminars with obstetricians, gynecologists and graduate 
doctors, attended by 723 participants;

• 6 orientations with Pink Star Providers (PSP), attended by 
338 PSPs;

• 65 Upazila-level Health Complex Seminars, attended by 1,573 
graduate doctors and other health and family planning ser-
vice providers;

• Special trainings regarding FullCare (MMS) for 9,250 Blue 
Star Providers (BSPs), 2,310 Green Star Providers (GSPs) and 
2,480 Gold Star Members (GSMs);

• Refresher trainings in the five intervention Upazilas, in which 
BSP, GSP and GSM participated; and

• 40 talk shows broadcast on pregnancy care and MMS on na-
tional TV channels. 

On the B2C side, the activities were designed to build aware-
ness. A prime way of doing this was courtyard sessions, whereby 
SMC organized a gathering of pregnant women and invited ob-
stetricians and gynecologists to provide advice on ANC and 
supplementation. As at December 2022, 345 sessions had been 
conducted, which were attended by 6,436 pregnant women. 

Follow-up consumer insights
In the post-launch study by Sight and Life, the insights captured 
were validated. Overall, FullCare is positively received by all – 
even users of competitor products and lapsers appreciated it. The 
packaging is appealing, the price sits well with the consumer's 
propensity to pay for prenatal supplements, and the constant rec-
ommendation is for it to be available in every pharmacy, not just 
SMC’s network. Respondents felt that certain things – such as the 
type and amount of micronutrients available in the product, the 
link with SMC, and the core benefits associated with the product 
such as ‘mobility’ and ‘energy’ – could be emphasized more, to 
create greater appeal for the product.

Advocacy
GAIN played a pivotal role by helping establish the national-level 
taskforce (NTC) and also being actively involved in it. NTC is led by 
the National Nutrition Services (NNS), with representation from 
other relevant Line Directors of Ministry of Health and Family 
Welfare (MOHFW), BNNC, OGSB UNICEF, development organiza-
tions, professional bodies, researchers, and academia. The main 
objective of the committee is to act as an interface with the govern-
ment to provide strategic and technical support to implement the 
FullCare program, including policy advocacy and eventual policy 
inclusion in national standard treatment guidelines.

Various partnerships have been developed leveraging NTC to 
help in advocacy for MMS (Table 2).

Courtyard gathering of pregnant women. 
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Table 2:  Partnerships leveraging NTC to help in advocacy for MMS

The Government of Bangladesh has endorsed MMS on mul-
tiple policies and plans, thereby demonstrating its commitment:
1. National Strategy on Prevention and Control of Micronutri-

ent deficiencies (2016–2024).
2. Second National Plan of Action for Nutrition (2016–2025).
3. National Strategy for Adolescent Health (2017–2030).
4. The Operational Plan (OP) of NNS, Ministry of Health and 

Family Welfare (MOHFW) has included micronutrient sup-
plementation. 

Sustainability
SMC earns a small margin from public health goods such as Full-
Care: this margin is reinvested in running operations. SMC also 
created a for-profit subsidiary, SMC Enterprise Ltd (SMC EL), in 
2014 to separate its profit-based activities from other public health 
programs. SMC EL manages more than 100 products that have a 
strong consumer pull. Examples of these products are ORS and 
contraceptives that have stabilized in the market and generate 
profits for the company. Some of the profits from SMC EL are fun-
neled into supporting SMC’s program products. In the context of 
unforeseen external pressures that can be caused by shocks such 
as floods, pandemic and inflation, SMC EL provides the necessary 
cushion to make sure programs remain unaffected.

SMC also owns and operates a pharmaceutical production 
company. Wherever feasible, the organization moves production 
from third-party to in-house manufacturing. This has given SMC 
better control over quality, ensuring steady supply and also higher 
margins. SMC EL and the in-house manufacturing company help 

sustain programs beyond donor support. This was previously 
done with the ORS sachets and MNP products: FullCare could soon 
follow suit. 

Conclusions
The project successfully enabled Bangladesh to produce a UN-
IMMAP formulation of MMS and become the first low- and mid-
dle-income country to produce and sell MMS locally. The FullCare 
project is one of a kind: a sustainable, market-based model. The 
type of demand generation activities and tele-counselling aug-
mented feedback systems demonstrate how the program adapted 
to its unique operational setting. Initial reach and sales data show 
the acceptance of the product in the segments it targets. The learn-
ings and outcomes from this venture could educate and inform 
many interventions globally.
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Partner organization Brief of partnership

National Nutrition Services 
(NNS)

Leading MMS demonstration program through NTC.

Actively supported finalizing the National Maternal Nutrition Guideline to include MMS.

Developed technical documents on maternal nutrition and MMS for Micronutrient Forum 2020, Devex video case 

study and International Federation of Gynaecology and Obstetrics (FIGO) World Congress 2021.

Multiple micronutrient 
supplementation

Supporting CCTN (Comprehensive Competency-based Training on Nutrition) to promote orientation on maternal 

nutrition including MMS. CCTN is basic nutrition training for all Health and Family Planning staff throughout the 

country.

Bangladesh National 
Nutrition Council (BNNC)

Advocate maternal nutrition services to support antenatal care with MMS. BNNC will advocate for MMS in different 

national platforms, seminars, workshops, national events, etc.

Obstetrical and Gynecological 
Society of Bangladesh (OGSB)

Capacity-building of doctors and private service providers with knowledge about MMS.
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Key messages:

• Family and religion bolster a positive disposition towards life 
for Filipino women. Husbands are generally supportive and 
caring of pregnant women and even take up their wife’s part 
of the household chores when possible.

• The pregnancy journey, which in low-income households 
across the world is generally associated with many concerns, 
is looked on as a blessing and a special journey from the Fil-
ipino woman’s perspective. Despite facing challenges such 
as lack of mobility, drowsiness and body pains as part of her 
pregnancy experience, she embraces it all.

• Being pregnant does not lead to consumption of any special 
foods – nearly all consumers mention eating fruits (such as 
raw mango, banana, and apple) and vegetables (such as bit-
ter gourd, taro leaves, string beans and moringa leaves) to 
maintain good health, generically mentioning that the latter 
contain vitamins and minerals.

Joining Forces for Last Mile Nutrition (JF4LMN) is a public-pri-
vate partnership among World Vision, Sight and Life Foundation  
and Royal DSM N.V. that aims to develop scalable and inclusive 
business models which increase the availability and consumption 
of nutritious foods and improve livelihoods at the last mile. The 
focus of JF4LMN is on a child’s first 1,000 days – from pregnancy 
to their second birthday. The partnership’s latest program is in the 
Philippines, where the aim is to strengthen the affordability and 
sustainability of the MMS value chain to improve the nutritional 
status of pregnant women in four pilot locations: Tacloban City, 
Bulan, Pio Duran, and Pasacao. This is translated into the co-cre-
ation of a viable, replicable, and scalable MMS project model by 
the JF4LMN partners with support from local and national Philip-
pine Government bodies using pilot design and testing.

This pilot model, designed by World Vision Philippines, Sight 
and Life Foundation and DSM, intends to: (i) increase the avail-
ability of, and access to, MMS in a sustainable way; (ii) ensure 
adequate understanding and sustainable use of MMS through so-
cial marketing activities; and (iii) work closely with the DOH and 
Government Agencies on providing technical support for National 
Policy amendment on MMS, in line with the WHO guidelines and 
work of other partners. As a first step, a consumer research study 
was conducted.  Its findings are captured in this article. They will 
inform the social marketing campaign to be launched during the 
pilot.

“To understand the Filipino mother, 
one must first understand the role 
of family in the Philippines”

Methodology 
The qualitative consumer research study comprised 16 in-depth 
interviews (IDIs) and four focus group discussions (FGDs) with 
pregnant women aged 18–35 years and belonging to a lower so-
cio-economic classification (SEC) in their second or third trimester 
of pregnancy. Half the women were current IFA users who had been 
consuming IFA regularly (they have not missed more than seven 
doses) in the previous three months. The other half were ‘lapsers’ 
(pregnant women who stopped using IFA for reasons other than 
accessibility of supply). The study was conducted in four munic-
ipalities/cities across the Philippines: 1) Pio Duran Albay (rural); 
2) Lagonoy, Camarines Sur (rural); 3) Bulan, Sorsogon (peri-urban/

Introduction
Micronutrient malnutrition, or ‘hidden hunger’, is a one of the key 
nutritional challenges facing Filipino women and children. The 
2019 Expanded National Nutrition Survey (ENNS) shows that ane-
mia, in part caused by deficiencies in iron and vitamin A, is still 
a focus area, since 20% of pregnant women and 12% of lactating 
women have anemia.1 

Multiple micronutrient supplements (MMS) are a promising 
solution to improve birth outcomes of Filipino women and are 
proven to be a safe, effective, and affordable way to meet the nutri-
ent demands of pregnant women. The United Nations International 
Multiple Micronutrient Antenatal Preparation (UNIMMAP) MMS 
formulation has been tested globally in low-resource settings and 
has shown itself to be superior to iron and folic acid (IFA) in improv-
ing pregnancy and child health outcomes.2-4 
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urban); and 4) Tacloban City, Leyte (urban/peri-urban). 
Key findings
1. Social life and identity of the audience is anchored in family
To understand the Filipino mother, one must first understand the 
role of family in the Philippines. The mother’s daily life revolves 
around taking care of her family, making the meals, cleaning the 
house, doing laundry, watching TV, etc. Recreational moments 
such as going to the beach or mall are also shared with family 
rather than friends. Beyond this, her aspirations are linked to the 
wellbeing of the family.

The Filipino mother largely feels inspired and empowered by 
her family. Almost all women look up to their own mothers as their 
role model, recalling how their mothers diligently and resiliently 
took care of the entire household while maintaining a kind, loving 
and joyful disposition. The husbands also generally play a sup-
portive role, and often become like a ‘mother’ themselves; many 
women mention that their husbands have assumed responsibili-
ties such as doing the laundry and cooking dinner to ease the bur-
den on them during pregnancy. A ‘lapser’ in Lagonoy mentioned: 
“During pregnancy, my husband turned out to be like my mama. 
He cooks, cleans, and basically he made me feel like a princess.”

This sense of support underscores two truths. One, men are 
also excited about and invested in the idea and growth of the fam-
ily. Two, gender equality in the Philippines is the highest in Asia,5  
where a matriarchal system affords women an equal share in family 
inheritance and access to the use, control and ownership of assets. 

Apart from family, religion bolsters a positive disposition to 
life. Many women are church-going and for them, faith in God en-
ables hope and assurance that things will be fine despite seeming 
otherwise. This is in turn allows them to be more resilient, as well 
as enabling positive values such as kindness and being respectful 
towards others. 

2. Pregnancy is seen as a blessing; not many complaints arise
Nearly all women mentioned that they were happy and excited the 
first time they heard they were pregnant. The idea of growing the 
family and welcoming another member brings great joy to them, 
even if it is not a first-time pregnancy. Some of the high points 
of the pregnancy for nearly all women is when they experience 
the baby’s movement: either kicking, or when they hear its heart-
beat via an ultrasound. Some worries, however, are voiced. Most 
women immediately mention not having a safe delivery as their 

predominant concern. A ‘lapser’ in Bulan mentioned, “I think 
about the difficulty of delivery, if it’s going to be easy or not. In my 
first pregnancy, I had experienced dry labor. My water bag broke 
early. I had dextrose inserted…it was very difficult and painful.” 

3. Pregnancy does not compel a radical change in health-related 
practices 

The supreme importance given to pregnancy and growing a family 
puts the woman and her health at the center of things. Focusing 
on her health does not involve radically changing her lifestyle, 
however. For instance, her diet does not change before, during or 
after pregnancy. Nearly all consumers mention eating fruits (such 
as raw mango, banana, and apple) and vegetables (such as bitter 
gourd, taro leaves, string beans and moringa leaves) to maintain 
good health, generically mentioning that the latter contain vita-
mins and minerals. Specific benefits are not recalled for most of 
the foods. Further, any change that takes place, if at all, is reactive 
in nature. For instance, in response to fatigue, women reduce their 
workload (chores such as doing laundry).

This behavior could be explained by women’s view of health 
itself, which focuses much more on ‘what they can see’. Table 1 
outlines what women define as ‘good health’.

Table 1:  Parameters related to good health, as per the target audience

Physical Cosmetic Mental

Absence of sickness Supple, clear skin Peace of mind

Good energy levels Looks like one is ‘blooming’ or ‘glowing’ Clarity of thought

Not too thin or too overweight Positivity

4. Midwives play a pivotal role in pregnancy care guidance 
For most, the local barangay (the smallest administrative division 
in the country) health center plays a dominant role in guiding 
their nutrition and health practices during pregnancy, as it is the 
focal point for all questions and processes. As soon as a woman is 
pregnant, she goes to the barangay health center. It is generally the 
midwife or nurse that interacts with her, guides her regarding tests 
to undergo, and introduces her to prenatal supplements. In more 
urban locations, the barangay center is less relied upon as a key 
provider of pregnancy-related guidance. In Lagonoy and Tacloban 
(which are both relatively more urban), looking for information 
online is more common and regular than in Pio Duran and Bulan. 
There consumers mentioned following Facebook pages such as 
Pregnant Mommies and Woop Mommyship, YouTube pages of Nurze 
Yeza and the TikTok page of Mommy Julie are also mentioned.  

5. Iron and folic acid (IFA) has low awareness and engagement; 
this category potential is untapped

Given that most women are largely content with their current diet 
and practices, and traditionally have been, it is no surprise that 
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most women did not have much prior knowledge about IFA before 
becoming pregnant. Further, most consumers were told by a mid-
wife/health care worker in local health center that IFA would be 
good for their own and their baby’s health. The link to a safe deliv-
ery, or to any other benefits (top concerns of the pregnant woman) 
was not made. For anemic consumers, however, the importance of 
taking the product was stressed more, along with the fact that taking 
it would be ‘good for the blood’. 

Due to lack of knowledge, consumption of the IFA is driven by 
faith in the midwife, rather than faith in the product itself. Despite 
this, we found that most women demonstrated diligence in taking 
the medication. Among these women, those that had a complica-
tion in an earlier pregnancy gave even more importance to taking 
the supplements. Mealtimes acted as anchors for taking supple-
ments and, in many cases, husbands and even children regularly 
reminded the woman to take the medication. Only a few women 
used a daily alarm, while some marked their calendars. 

‘Lapsers’ largely discontinued their use of IFA for one of two 
reasons: 1) The taste of supplement was acrid, sometimes leading 
to feelings of nausea and vomiting; and 2) IFA consumption was 
stopped when their midwife/doctor told them that it was no longer 
necessary (this was only noted in a few cases). 

“Nearly all women mentioned that 
they were happy and excited the 
first time they heard they were 
pregnant”

6. MMS is seen as an upgrade from IFA, and MMS packaging has 
great potential

Most women had a positive reaction when shown the MMS product 
with a brief description (what it contains, recommended dosage, no 
side-effects) and an outline of its beneficial potential to improve 
birth outcomes. Overall, the presence of 15 vitamins and minerals 
was the biggest draw, linked with two core benefits: 1) Increased ef-
ficacy: multiple micronutrients cues increased efficacy, which itself 
is linked with an increased likelihood of being able to remain en-
ergetic and diligent; and 2) Convenience: the product comes across 
as an all-in-one supplement that provides many nutrients which 
would otherwise have to be accessed through different foods and 
supplements. 

Some concerns, however, lingered around the flavor of the 
product. Consumers, especially ‘lapsers’ who lapsed out of taste, 
felt that the flavor (such as a strawberry or orange flavor) should 
match the appealing color (a purplish-pinkish color).

While still at an early stage, the packaging (an unlabeled white 
bottle containing 180 tablets) invited positive reactions. The bot-
tle pack is novel, whereas blister packs – which consumers have 
been buying – are more familiar. Consumers see great potential in 

designing an appealing and informative pack that clearly outlines 
each vitamin that the MMS contains, with its specific benefits. A 
bottle also does not cue medication as much as a blister pack. The 
inclination to buy a smaller unit is stronger, as consumers are will-
ing to pay more for 30 tablets compared to a one-time purchase 
of 180 tablets. At an overall level, there is a general willingness 
to pay for the MMS product, and it is perceived as a product that 
would be available at local pharmacies and not just for free at 
the local health clinic.  When asked where they could get such a 
product, MMS was not immediately associated with the barangay 
health center but more with private pharmacies – seen to be some-
thing one should pay for, not get for free or at a subsidized rate.

“There is a great opportunity to 
create an emotional appeal that 
will truly resonate with the Filipino 
woman”

What is our social marketing challenge?
The core challenge is to popularize MMS in the context of the 
Filipino pregnant woman who believes she has the support, and 
is doing enough, to manage her pregnancy. As such, the poten-
tial for prenatal supplements has not yet been unlocked. In this 
case, as a first step, both awareness and consideration regarding 
MMS need to be increased. In the other words, we must highlight 
what the product is and how it helps in a pregnancy. The second-
ary challenge is to prevent lapsing. Current and potential con-
sumers need to have communicated to them to how the product  
can be best consumed and the benefits of taking it for their  
entire pregnancy.

In addition to highlighting rational/functional benefits, there 
is a great opportunity to create an emotional appeal that will truly 
resonate with the Filipino woman. One way to do this is to cel-
ebrate, across different marketing channels, the identity of the 
woman – family, love, warmth, support, and her relationship with 
her husband. Relevant and aspirational values for the woman can 
be highlighted – confident, resourceful, loving, humorous, takes 
everything in her stride. There are many possibilities for branding 
the MMS for women: The SuperMom, for example. 

Including midwives, health workers and obstetricians are 
also important, as these are the most trusted sources of infor-
mation during pregnancy. They should be equipped with mes-
sages as to the benefits of MMS, that MMS it is different from/
superior to IFA and other prenatal supplements, and the recom-
mended practices that promote regular use (e.g.,  taking MMS 
alongside meals or just before going to bed) and eating plenty of  
vegetables and fruits – all of which factors have been linked to re-
duced side-effects.6,7
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Key messages:

• Baseline study information collected was key for the proper 
design and implementation of an implementation science 
study on how to roll out a multiple micronutrient supple-
ments (MMS) program.  

•  Implementation of the National Multisectoral Nutrition Ac-
tion Plan (NMNAP) I and II prioritizes the use of globally rec-
ommended interventions for ANC, including micronutrient 

supplementation, but several bottlenecks contribute to low 
coverage and uptake of essential health and nutrition services.

• The introduction of MMS represents an opportunity to gen-
erate adherence for ANC services, strengthen the health sys-
tems, and improve the delivery of nutrition services.  

• Through the Improving Maternal Nutrition Project (IMAN), 
the Government of Tanzania is leading the implementation 
of an MMS demonstration project focused on the sustainable 
scale-up of MMS in Tanzania. 

• Evidence generated from the demonstration project will in-
form the learning agenda and implementation of the NMNAP 
II strategy including addressing micronutrient deficiencies. 

Introduction
The burden of malnutrition among women and adolescent girls in 
Tanzania is substantial. An estimated 45% of women of reproduc-
tive age (15 to 49 years) and 57% of pregnant women are anemic, 
and one in three women of reproductive age suffer from multiple 
micronutrient deficiencies, especially iron, iodine, and vitamin A.1,2 
Maternal micronutrient deficiencies, and anemia in particular, are 
among the main causes of maternal mortality, with 20% of mater-
nal deaths attributed to severe maternal anemia. The maternal mor-
tality ratio (MMR) increased in recent years – from 454 deaths per 
100,000 live births in 2010 to 556 deaths per 100,000 live births 
in 2015 (Figure 1).2 In addition, Tanzania experiences high rates 
of adverse birth and early child development outcomes including 
low birth weight (10%), high rates of preterm birth (15.3%), and 
early-life mortality rates, with 54 deaths per 1,000 births occurring 
around the time of birth.1,2
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Figure 1:  Trends in MMR in Tanzania (DHS) 
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Despite the high coverage of antenatal care (ANC) services in 
Tanzania (98% for at least one ANC visit and 51% for the four rec-
ommended ANC visits), effective coverage of iron and folic acid 
(IFA) supplementation remains low (29% nationally).3 While IFA 
has long been the standard of care for pregnant women in low- and 
middle-income countries (LMICs), a greater range of vitamins and 
minerals should be considered to support a healthy pregnancy. Mul-
tiple micronutrient supplements (MMS), containing 15 vitamins 
and minerals, may fill this gap and has been demonstrated to be 
a safe, affordable, and effective intervention when it comes to im-
proving maternal and child nutrition and health outcomes.4

“MMS have been demonstrated to 
be a safe, affordable and effective 
intervention”

Evidence from baseline studies in Mbeya

In the Mbeya Region of Tanzania, maternal underweight among 
young pregnant women (15–19 years) remains modest (11%), while 
multiple micronutrient deficiencies among pregnant women includ-
ing anemia across all trimesters (25.5%) and 60% of anemic pregnant 
women presented with iron deficiency anemia (IDA). The prevalence 
micronutrient deficiencies was as follows; RBC folate (21.7%), vita-
min B12 (9.9%), iron (38.4%), vitamin A (9.8%) and median Urinary 
Iodine Concentration (UIC) was 279.4 μg/L. Persistent high rates 
of pregnant women who consume unhealthy refined grains (48%) 
with low consumption of green leafy vegetables (29.2%) also remain. 
Baseline analyses found that reported barriers to ANC use among 
pregnant women and adolescents include feeling shame around 
pregnancy, lack of support from a spouse in the case of unmarried 
women, economic difficulties, long waiting times for service, lack of 

trained healthcare providers, mistreatment by health professionals 
(e.g., verbal abuse), and lack of education. Older women have re-
ported additional barriers to accessing ANC including distance to the 
health facility and geographical location (mountainous), limited sup-
port from spouses/partners (especially in the case of single mothers), 
and traditional beliefs and social norms.

The Improving Maternal Nutrition Project (IMAN)
Tanzaniaʼs nutrition agenda is guided by the National Multisectoral 
Nutrition Action Plan II (NMNAP II). During the mid-term review 
of the NMNAP I in 2018–19, the government proposed the need for 
a renewed approach to addressing maternal nutrition, and the Im-
proving Maternal Nutrition project (IMAN) was born. As a first step, 
the Government of Tanzania recommended that the Tanzania Food 
and Nutrition Center (TFNC) should conduct a baseline survey to 
inform the design of the IMAN project. In collaboration with NGOs, 
academics and community-based organizations, with the support 
of UNICEF, a baseline study in the Mbeya region was conducted. The 
results were then used to inform the design of the MMS demonstra-
tion project, which aimed to document best practices in the transi-
tion from IFA to MMS. However, the feasibility of transitioning from 
IFA to MMS while utilizing the existing health platform in Tanzania 
was unknown. As such, a strengthened health system approach 
that addresses key barriers in the form of human resource capacity, 
supply chain issues, and cultural and social norms in the uptake of 
services was introduced. An implementation science research was 
designed to generate evidence on the capacity-building strategy 
with five (5) domains that can improve the delivery of quality ma-
ternal health and nutrition services. Beyond MMS, the project will 
also address issues of quality maternal nutrition counseling and 
promotion of the consumption of nutritious food during pregnancy, 
among other things.

Figures 2 and 3 demonstrate the design of Tanzaniaʼs approach 
toward the implementation of the IMAN project in the Mbeya region.

Figure 2:  Theory of change for the IMAN project in Mbeya

Impact Reduced micronutrient deficiencies and adverse birth outcomes among pregnant women

1) Increased demand for ANC services 
2) Coverage/delivery of nutrition services through ANC

Occurrence of natural disaster and climate change related shocks, political instability, reduced donor funding, high turnover of 
key staff in the government, occurrence of economic shocks, COVID-19 pandemic, change in political will regarding nutrition

Government policies and regulations continue to support provision of maternal nutrition services, communication platforms are 
willing to support maternal nutrition promotions, community members are open-minded toward good maternal nutrition

3) Increased uptake / adherence to maternal nutrition 
services through ANC, including MMSOutcome

Risk

Assumptions

Outputs

1.1 Increased avail-
ability, accessibility 
and sustainability of 
maternal nutrition 
services at facility 
and community level 

1.2 Improved 
enabling 
environment 
for maternal 
nutrition 

2.1 Women of reproductive age 
have increased knowledge about 
diversified, safe, nutritious and 
adequate DIETS, improved access to 
these, and consequently improved 
uptake

2.2 Increased empowerment of ado-
lescents, parents (men and women) 
and care-givers and consequent 
involvement regarding informed and 
appropriate health and nutrition 
behaviors

Strategies Strengthening Health and Community Health Systems for Maternal Nutrition
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Figure 3:  The intervention strategy ‘Find, Link, Treat, Audits and Retain (FLTAR)’ model linked with health system building-blocks 

Health system building-blocks (inputs/interventions) Intervention:
(process and outputs)

Pregnant Mothers

Newborn babies, infants and 
under-fives

Find 

Link

Treat

Audits

Retain

Patient 
Safety

Quality of 
care

Coverage

Access

Outcomes

Increased coverage of  
adequate, equitable and 
quality maternal nutrition 
services at community and 
facility level.

Women of reproductive age 
practice appropriate health 
and nutrition behaviors,  
including the consumption 
of diversified safe, nutri-
tious and adequate foods. 

Service delivery through enhanced maternal nutrition care 
package:
1. Reviewed/developed SBCC package promoting ANC  

attendance, healthy diets, food fortification and adherence  
to supplements

2. Preventive measures through administration of iron and folic 
acid supplements and multiple micronutrient supplements 

Health workforce
1. Incentivized community health workers (equipment and 

tools)
2. Improved capacity of healthcare professionals through  

training in nutrition, reporting, and proper storage practices 
to promote the integration of nutrition commodities within 
the health commodity supply chain

Health information systems
1. Strengthened health management information systems 

(training, data quality audits and data review to improve 
collection, reporting and utilization of data at health facility 
and district level)

2. Improved capacity of healthcare professionals through  
training in nutrition, reporting, and proper storage practices 
to promote the integration of nutrition commodities within 
the health commodity supply chain

Medical products, vaccines and technologies
1. Encouraged prompt ANC attendance and scheduled ANC 

clinic appointments by the use of appropriate technologies
2. Ensured constant supply of supplements (both IFA and MMS)
3. Hemoglobin estimations using Hemocue in the community 

and at the facilities

Financing
1. Sensitized Local Government Authorities (LGAs) to use direct 

health facility financing and costing interventions for  
nutrition commodities and supplies

Leadership and Governance
1. Established management and governance and partnership 

committees at community, Health Facility (HF) and LGA level
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IMAN project design
The project is an implementation research project designed to 
strengthen the health system and community and framed as a 
quasi-experimental pre- and post-intervention survey design. This 
design allows a comparison of outcomes between the intervention 
and control arms without relying on random assignment, meaning 
that subjects are assigned to groups based on non-random criteria. 
The project has three major arms targeting pregnant mothers, as 
demonstrated in Figure 4.  

Figure 4:  Implementation design and implementation phases

“The project is framed as  
a quasi-experimental pre-and post-
intervention survey design”

Supply chain management
The project used the existing supply systems with the Ministry 
of Health and local government authorities. Whereas the Chief 

Pharmacist (CP) ensures policy, guidelines, and timely distribu-
tion of all medical and equipment supplies across all levels, the 
Medical Stores Department, by means of the Electronic Logistics 
Management System (ELMS), ensures proper storage, supplies, lo-
gistics and distribution based on the needs of each health facility. 
Moreover, the validation of commodities is carried out by Tanza-
nia Medicine and Medical Devices Authority (TMDA). The IMAN 
project used the same system for the importing, validation and 
distribution of MMS in Tanzania.

IMAN coordination and partnership
The coordination of IMAN focuses on three key aspects: 1) the 
use of the existing NMNAP governance structure at all levels, 2) 
co-leadership with the regional and district authorities, and 3) en-
gagement of an independent Technical Advisory Group (TAG) with 
comprehensive Terms of Reference. These measures enhance 
ownership and leadership by the Government of the study find-
ings. Table 1 demonstrates the roles and responsibilities involved 
in coordinating the IMAN project.

Three District Council

Chunya DC
Intervention 2

IFA

Mbalari DC
Control 

Kyela DC
Intervention 1

MMS

Phase 1 
Formative assessment/

situation analysis

Phase 2
Implementation 

research

Phase 3
End-line survey

This study is being implemented in three phases
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Table 1:  Roles and responsibilities for coordinating the IMAN project

Partners Roles

Ministry of Health (Nutrition, Procurement System 
Unit & Reproductive and Child Health)

• Technical leadership, development of policies and guidelines

• Facilitate procurement of MMS and forecasting of supplies

Tanzania Food and  
Nutrition Center (TFNC)

• Overall coordination; micronutrient survey in Mbeya Region

President’s Office Regional Administrative and 
Local Government

• Overall guidance and supervision of project implementation

Mbeya Regional Secretariate and Local Government 
Authorities (Mbeya, Chunya, Kyela and Mbalari)

• Local coordination, training and mentorship of health service providers, supportive 

supervision

• Implementation of project at health facility level; data collection, analysis and use for 

evidence-based planning and budgeting
CRS / COUNSENUTH • Community Health Worker training and supervision, support for community activities 

implementation such as Village Health and Nutrition Days (VHNDs) and Counselling at 

Household (HH) level
Medical Store  

Department 
• Logistics provision and distribution of supplies (IFA/MMS)

African Academy for Public Health (AAPH),  
Ifakara Health Institute (IHI)

• Conduct of studies and assessments including comprehensive situation analysis, base-

line survey, barrier analysis, and formative monitoring

Technical Advisory 
 Group (TAG)

• Review of evidence, feedback and guidance on project implementation 

Sight and Life Foundation, Pharmaceutical Service 
Unit (PSU)

•  Support with the analysis of procurement, production and distribution of supplies

• Formative research for the introduction of multiple micronutrient supplements in 

Tanzania.

Nutrition  
International

• Support with the analysis of the cost-effectiveness of MMS 

UNICEF (CO, RO, HQ) and  
Bill & Melinda Gates Foundation

• Overall technical and financial support

“The implementation of the IMAN 
project in Mbeya will help inform 
the best approach to introducing 
MMS within Tanzania”

Conclusion
Through the IMAN project, the Government of Tanzania is lead-
ing the implementation of a demonstration project focused on the 
sustainable scale-up model of MMS in Tanzania. It is strategically 
designed to (1) strengthen the health system (capacity-building 

for human resources, commodities, and delivery platforms), and 
(2) improve the enabling environment (in terms of nutrition gov-
ernance and information systems). The baseline information col-
lected supported the design of the IMAN project across all levels 
(national and subnational), as well as allowing for the involve-
ment of key stakeholders during each stage, which is critical for 
smooth implementation. The project offers the opportunity to 
generate demand for ANC, strengthen the health systems and 
improve the delivery of maternal health and nutrition services. 
Through rigorous measurement & evaluation and new feedback 
loops, the implementation of the IMAN project in Mbeya will help 
inform the best approach to introducing MMS within Tanzania, 
and across the region as a whole.  
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Key messages:

• The Government of the Democratic Republic of the Congo’s 
(DRC) National Health Development Plan Nutrition Domain 
2011–2015 recommended the use of multiple micronutrient 
supplements (MMS) for pregnant women.

•  Since 2018, in coordination with the Ministry of Health and 
over 60 local non-governmental organizations, the Vitamin 
Angel Alliance has been supporting exploratory efforts to 
scale up MMS in the DRC.

•  Key lessons learned include the value of strong local part-
nerships, investment in capacity-building among health 
care providers, and the use of community socialization to 
increase demand for MMS.

Introduction
While rich in natural resources, the Democratic Republic of the 
Congo (DRC) remains one of the poorest countries in the world. 
Weak infrastructure, armed conflict and food insecurity all con-
tribute to poor maternal health and birth outcomes. The country 
has a maternal mortality rate of 473 per 100,000 live births,1 neo-
natal mortality of 27 deaths per 1,000 live births,2 and under-five 
mortality estimated at 81 deaths per 1,000.3 Many (38%) preg-
nant women are anemic,4 the preterm birth rate is 4.8%,5 and the 
low birthweight rate is 10.8%.6 

Since 2015, the Vitamin Angel Alliance (VA) has collaborated 
with the Ministry of Health (MoH), key public health nutrition 
stakeholders, and local non-governmental organizations (NGOs) 
in 15 of 26 provinces in the DRC. These collaborations are intended 
to help build capacity and expand coverage of evidence-based nu-
trition interventions (i.e., vitamin A supplementation, deworming, 
and United Nations International Multiple Micronutrient Antena-
tal Preparation (UNIMMAP) multiple micronutrient supplements 
[MMS]) to pregnant women, infants and young children in under-
served communities. Additionally, VA and its local partners have 
engaged in awareness-raising and consensus-building events, the 
provision of technical assistance, and the donation of nutrition 
commodities to support MMS use to approximately 2 million preg-
nant women over the last 5 years. A multi-year process has been 
undertaken with several different policy and program activities to 
explore the introduction and scale-up of MMS in DRC (Figure 1). 

“VA partnered with a local 
researcher to conduct a landscape 
analysis in 2021”

The landscape for MMS in DRC
DRC’s National Health Development Plan Nutrition Domain 
2011–2015 recommended that pregnant women receive MMS to 
reduce micronutrient deficiencies associated with poor maternal 
and pregnancy outcomes.7 However, while an MMS policy and 
political will exist to implement MMS, this policy has not been 
fully implemented due to a lack of resources (supply) and capac-
ity (demand and delivery of services within antenatal care [ANC] 
services), this policy has not been fully implemented. 

Exploratory efforts to distribute MMS to pregnant women in the DRC 
In 2018, in partnership with the MoH and 76 local NGOs, VA 
supported (via the provision of commodities and technical assis-
tance) the exploratory distribution of MMS to pregnant women in 
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2011
MoH Policy 
includes MMS, 
but low resources 
delay implemen-
tation

2018
Exploratory 
distribution of MMS 
in partnership with 
MoH, VA and local 
NGOs

April 2021
MoH MMS Launch 
Event

November 2021
MMS Working Group 
meetings to create plan 
for scaling MMS and to 
update needed MMS 
guidelines and tools

2023 and 
Onward
IR to improve 
adherence, 
uptake and 
sustainability

2018–2021
Feedback collected 
from exploratory 
distribution of MMS. 
Awareness-raising 
continues with 
nutrition stakeholders

April–November 
2021
MMS Landscape 
Analysis conducted

2022
Updated ANC 
guidelines and tools 
(with MMS included) 
distributed to health 
facilities

the DRC. Program feedback suggested that MMS was accepted by 
healthcare providers and pregnant women, their communities, 
and their families alike. Throughout this period, demand for MMS 
increased among both pregnant women and healthcare providers, 
as the perceived benefits of MMS were numerous. This initial dis-
tribution period, along with successful awareness-raising efforts, 
led to the official launch of the MoH’s MMS program in 2021. 

To begin to better understand how to deliver MMS most effec-
tively to pregnant women within the national context and system, 
VA partnered with a local researcher to conduct a landscape analy-
sis in 2021. The landscape analysis reviewed existing literature on 
health and nutrition indicators in the country, mapped key nutri-
tion policies and programs, and included stakeholder interviews to 
help understand the barriers and opportunities related to introduc-
ing a new intervention (e.g., United Nations International Multiple 
Micronutrient Antenatal Preparation [UNIMMAP] MMS) within the 
context of ANC services and programs. Awareness-raising and con-
sensus-building efforts occurred simultaneously with landscaping 
efforts and have been used to inform next steps towards the intro-
duction of the intervention.

The landscape analysis found that maternal anemia remains 
high (38%) and is primarily caused by iron deficiency in pregnant 
women and women of childbearing age.4 In addition, experiences 
with iron and folic acid (IFA) supplementation in the DRC sug-
gested that the following barriers may also impede effective MMS 
programming: i) lack of training for healthcare providers, ii) lim-
ited product (i.e., UNIMMAP MMS) availability, iii) unwillingness 
of health providers to prescribe IFA because of its perceived intol-

erance by pregnant women, and iv) high cost of IFA, which is not 
available for free within the existing health system.

On 20 April 2021, the MoH officially launched an MMS pro-
gram in the DRC. This event was attended by more than 100 par-
ticipants from government and NGOs, including directors from 
the three key national programs: the Program for Nutrition, the 
Program for Reproductive Health, and the Program for Maternal, 
Neonatal and Child Health.  The event resulted in strong consen-
sus among stakeholders that there was a need to progress efforts 
to introduce MMS in the DRC. To do this, a plan was developed 
to revise the National Maternal Health and Nutrition Guidelines to 
include MMS as part of standard ANC services and develop a plan 
to strengthen ANC delivery in order to ensure high MMS uptake 
and adherence. 

The call to develop this plan triggered the formation of a 
working group of public health nutrition stakeholders including 
UNICEF, Helen Keller International, VA, development agencies, 
government agencies, academia, and more. This group met on 11–
12 November 2021 to draft a Plan de mise à l’échelle de la Supplé-
mentation en micronutriments multiples chez les femmes enceintes, 
aux consultations prénatales (or Plan for scaling up multiple mi-
cronutrient supplementation in pregnant women at antenatal 
clinics). Ultimately, the plan was developed and signed into effect 
by the General Secretary of the MoH on 14 January 2022. 

Development of National Guidelines and Plan for the Introduction of 
Antenatal MMS 
Based on the findings from the landscape analysis and corre-

Figure 1:  Timeline of MMS program milestones in DRC
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household coverage study in three provinces, which found that 
most (88.8%) reported high adherence to MMS, with reasons for 
non-adherence including forgetfulness, fear of having a big baby, 
and an increased appetite after taking the supplements. Having 
trained service providers who can provide effective counselling 
along with the provision of MMS could help reduce these barriers 
to adherence. 

“Demand for MMS continues to 
increase due to awareness-raising 
activities and by directly addressing 
common misunderstandings”

Conclusions
DRC’s policy environment combined with landscaping and explor-
atory MMS distribution efforts have played a critical role in raising 
awareness, building consensus, creating new guidelines, and plan-
ning for MMS program introduction and scale-up in the DRC.  As the 
MMS program in DRC grows into the future, the focus is to ensure 
the sustainability of the program and its integration into govern-
ment health systems as part of ANC services. Several lessons from 
the existing MMS exploratory efforts have helped and will continue 
to inform this integration. For example, VA partners continue to 
raise awareness and act as influencers and champions in the na-
tional and subnational public health nutrition space, and MMS ser-
vice providers continue to explore different delivery platforms and 
strategies to improve its overall coverage and adherence. 
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sponding awareness-raising and consensus-building activities, in 
2021 the National Maternal Health and Nutrition Guidelines were 
revised to include antenatal MMS in place of IFA. At the same time, 
tools used within the ANC system, such as the ANC consultation 
register and the ANC client’s clinical form and card, were updated 
to include MMS. These guidelines and tools were printed and 
distributed by local health authorities and provided to frontline 
workers to inform them of the new guidelines and to facilitate the 
ultimate introduction of MMS for pregnant women. 

Conducting implementation research to optimize MMS uptake and 
adherence
As part of the continued plan for introduction and scale-up of 
MMS in the DRC, the MoH is also partnering with VA and other 
key stakeholders to conduct implementation research to address 
various questions raised by the MMS working group in Novem-
ber 2021. This includes developing social and behavior change 
strategies to optimize MMS demand and delivery, answering sup-
ply questions such as how to implement MMS in the context of a 
cash-driven healthcare system, determining strategies to increase 
MMS uptake and adherence, and addressing issues of achieving a 
sustainable supply of MMS in-country.

“The landscape analysis found that 
maternal anemia remains high”

Lessons learned from the MMS exploratory distribution 
efforts 
Since the MMS exploratory distribution program was first intro-
duced in 2018, the provision of MMS has grown despite challenges 
due to political insecurity, weak infrastructure and high logistical 
costs. The provision of MMS has increased from 50,000 pregnant 
women in 2018 to over 600,000 pregnant women in 2022, and 
demand for MMS continues to increase due to awareness-raising 
activities and by directly addressing common misunderstandings 
about MMS. For example, MMS nutrition information has reached 
even the most remote communities by using communication 
methods that are trusted sources of health information and news, 
such as radio shows and faith-based women’s groups. Having 
local support from key community members has also helped to 
build trust and has led to higher care-seeking and use of MMS by 
pregnant women.

Another key learning from the exploratory MMS program has 
been the value of investing in capacity-building of service pro-
viders. In the exploratory program, providers were taught about 
MMS, how to provide it, and how to counsel patients on MMS and 
other critical nutrition practices. The creation of a strong training 
program and associated learning support tools is highly valued by 
service providers. Further, in 2022 VA sponsored an independent 
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Key messages:

• Antenatal micronutrient deficiencies and anemia repre-
sent a public health burden in Palestine refugee enclaves 
throughout the Middle East. 

• UNRWA, providing care to 90,000 Palestine refugee preg-
nant women each year, started considering MMS interven-
tion in early 2020, launching a three-year program gestation. 

• Processes within the UNRWA health system were prospec-
tively noted, assigning and retroactively adjusting (+/-) 
scores to events, reflecting perceived contributions toward 
enabling the Agency to implement this new program. 

• Plotting assigned scores of events revealed that ~20% of the 
Agency’s enablement was attained in the first two years of 
discussions, planning and resourcing while navigating exter-
nal influences; 80% was achieved as processes coalesced to 
accelerate progress in the year before start-up.

Introduction
Micronutrient deficiencies (MNDs) represent a global burden that 
affects an estimated 372 million preschool-aged children and 1.2 
billion women of reproductive age.1 Pregnant women are suscep-
tible to MNDs due to increased nutritional demands.2 Several trials 
have revealed the efficacy of multiple micronutrient supplementa-
tion (MMS) in improving nutrient status, reducing inflammation3 
and lowering risks of low, preterm and small-for-gestational-age 
births.4 Maternal anemia, largely attributed to iron deficiency,5 can 
also be due to effects of deficiencies in hematinic nutrients such as 
vitamins A,6 B-complex,7 C,8 D,9 and E,10 zinc11 or other nutrients 
that facilitate the absorption, storage, release and transport of iron, 
support erythropoiesis and strengthen host defenses against infec-
tions.12,13 Reports have repeatedly shown gestational deficiencies 
of vitamins A, D, E and B-complex, iron, zinc and iodine likely coex-
isting in Palestine refugee enclaves throughout the Middle East.14,15 
Complementary to dietary counselling, MMS offers a safe, directed 
and effective approach to control this problem.

In 2020, the World Health Organization (WHO) updated its 
guideline on antenatal MMS, recommending its use in the con-
text of rigorous research where programs are being considered16 
and, in 2021, added a generic supplement composition to its Es-
sential Medicines List, providing an approximate recommended 
dietary allowance for 15 micronutrients17 that aligns with the 
United Nations International Multiple Micronutrient Antenatal 
Preparation (UNIMMAP) MMS formulation. Among several qual-
ifying remarks on use of MMS, is the advice that implementa-
tion research (IR) should be conducted to evaluate acceptability, 
feasibility, sustainability, equity and cost-effectiveness of MMS 
delivery.16 The current environment offers an actionable policy 
framework to support the goal of the United Nations Relief and 
Works Agency for Palestine Refugees in the Near East (UNRWA) to 
replace iron-folic acid (IFA) with MMS through its antenatal care 
(ANC) system serving ~90,000 pregnant women annually in Pal-
estine refugee enclaves in Jordan, Syria, Lebanon and Palestinian 
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Territories of the Gaza Strip and West Bank. This paper describes 
processes whereby UNWRA developed its capacity and readiness 
to replace IFA with MMS,18 with an IR agenda that complies with 
the current WHO guideline.16

Iron-Folic Acid Supplementation:  existing standard of pre-
ventive care22 
UNWRA has a 30-year history of addressing maternal anemia 
through the provision of antenatal IFA supplementation.19 Fol-
lowing publication of its Technical Instruction on Antenatal Sup-
plementation in November 2001,20 the Agency began providing 
tablets containing 60 mg of iron plus 400 µg folic acid daily as a 
standard of ANC care, starting late in the first trimester. In 2015, 
motivated to reduce complaints of early side-effects attributed to 
iron, UNWRA modified its protocol to prescribe only daily folic 
acid (400 µg) for prophylaxis at registration, followed ~1 month 
later (early 2nd trimester), with a combination of 100 mg of iron 
plus 400 μg folic acid, 2–3 times weekly, to be taken the remain-
der of pregnancy.21 Effectiveness of the revised protocol has, 
however, remained uncertain, reflected by a clinic prevalence of 
anemia (hemoglobin <110 g/L) in the 24th week of gestation of 

22.5% in 2005 and 43% in 2019.22 Plausible explanations for a 
lack of effect include poor adherence due to gastrointestinal side 
effects (constipation, nausea, vomiting and diarrhea) possibly 
linked to the larger, if less frequent, prescribed dose of iron;21 dif-
ficulties adhering to a complex regimen of daily folic acid in first 
trimester replaced by twice-thrice weekly IFA in second and third 
trimesters; deficiencies of other hematinic micronutrients that 
could limit iron homeostasis and erythropoiesis;8 and inadequate 
maternal knowledge about IFA, which has been associated with 
lower adherence.23

MMS: new UNWRA standard of preventive care  
Concerned about the low effectiveness of its IFA protocol amidst 
evidence of micronutrient deficiencies among Palestine refugee 
pregnant women,14 and prompted by evidence of improved preg-
nancy outcomes in large trials,24-26 supported by meta-analy-
ses,27 UNWRA started considering introducing MMS into ANC 
services in 2020. Interest within the Agency grew through in-
ternal reviews of policy guidelines,16 clinic data on a persistent 
high rate of maternal anemia, standardized MMS product spec-
ifications28 and external assurances of the intervention’s safety 
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Figure 2:  MMS Enabling Environment Graph
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Event Date

Score 

% +/- Sum Description

1 1-9/2020 0 0 Orientation, evidence reviews, system discussions, in-Agency constituency building.

2 10/2020 9 9 MMS supplies committed to UNRWA for health system program from Kirk Humanitarian.

3 10/2020 -3 6
Multiple agency staff meetings, debates on effectiveness of MMS vs IFA to prevent anemia, system changes to 
switch products, purpose of research, favoring maintaining IFA as standard of care.

4 3-4/2021 0 6
Gaza Strip identified for start-up due to high anemia rate. Constructive debate on impact, feasibility and pros/
cons of MMS vs strengthening IFA standard of care procedures extends to Gaza Field Office.

5 4/2021 4 10 MMS Working Group formalized, MMS IR concept paper shared, gains support across UNWRA health leadership.

6 5/2021 -7 3 Israel-Palestine hostilities erupt in Gaza, severely affecting services and plans for MMS program and IR.

7 6/2021 6 9 Director of Health visits Gaza, defers launching MMS in Gaza and redirects efforts to Jordan.

8
7/2021–

7/2022
* *

MMS Working Group reorganizes, routinely meets with leadership, staff and technical advisors to build staff 
support, program procedures, and UNWRA clinical and IR-systems evaluation protocols to implement ANC MMS 
delivery in Jordan,

9 8/2021 8 17 Director of Health requests plan for ~3-month MMS pilot familiarization phase, to be conducted in 2 ANC clinics.

10 9/2021 2 19
UNWRA meets with Nutrition Dept, Jordanian Ministry of Health, receives concurrence to scale up MMS in 25 
clinics with parallel IR plan; signals interest in learning IR findings to help guide MOH decisions on MMS use.

11 11/2021 1 20 MMS program and IR plan presented and receives support at retreat for nursing chiefs in all Fields of Operation.

12 11/2021 -2 18
MMS plan in Jordan presented at retreat for health chiefs in all Fields of Operation; met with concerns about MMS 
replacing IFA to prevent anemia, resources needed for other priorities, budget limitations and staff shortages.

13 2/2022 2 20 MMS IR proposal reviewed, deemed exempt, and given approval by UNRWA Research Review Board.

14 4/2022 13 40
Memorandum of Understanding signed by UNRWA and Vitamin Angel Alliance and on behalf of Johns Hopkins 
Program in Human Nutrition/Sight and Life faculty, formalizing support and technical assistance for Jordan MMS IR.

15 4/2022 -1 39
Process stalled, with further debates on integrating and documenting varied IFA treatment protocols for anemia 
with MMS prophylaxis, and approaches to harmonize data collection across planned MMS and IFA clinics.

16 6/2022 15 54
Following comprehensive review, Jordanian Food and Drug Administration approved MMS formulation, allowing 
UNWRA Central Pharma to import large supplies of MMS into Jordan.

17 7/2022 13 67
MMS orientation meetings with staff from all 25 clinics, discussing clinician (midwife and physician) guides, 
standard operating procedures, education materials for patients, data collection methods and timetable for 
program and IR

18
9/2022–

1/2023
15** 82**

Planned ~3-month MMS pilot starts in three clinics (Amman New Camp and Marka) with observations, meetings 
to clarify procedures, data collection refinement, eHealth data entry programming, and IR protocol finalization 
and submission to Johns Hopkins Institutional Review Board (IRB); extends to ~5 months while program evalua-
tion awaits start-up.

19 9/2022 4 86
UNWRA Director of Health and Chief of Maternal & Child Health present and receive support from attendees at a 
WHO MMS Consultation in Geneva for UNWRA program with IR plan in compliance with WHO guidelines.

20 11/2022 6 92
Training program (4 days) held for staff from all 25 clinics on MMS and IFA program and IR procedures, including 
patient flow, data collection, exit interviews for pregnant women, and monthly staff opinions.

21 12/2022 3 95 Johns Hopkins Institutional Review Board classifies IR protocol as system-focused “public health surveillance”.

22 1/2023 4 99 eHealth programming to support MMS IR tested in four clinics, functioning well.

23 1/2023 -4 95
Diverse, minor procedural glitches detected, discussed and fixed as program and IR procedures undergo complete 
review and “fine tuning” leading to ~1 month delay in MMS program and IR start-up.

24 2/2023 5 100
Start of MMS vs IFA parallel program, in 13 and 12 UNWRA antenatal clinics, respectively, stocked with appropri-
ate supplement, staff trained, and IR protocol approved.
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and preventive potential.  A commitment from Kirk Humanitar-
ian (Salt Lake City, UT, USA) through the Vitamin Angel Alliance 
to make UNIMMAP-formulated, US Pharmacopeia-certified MMS 
supplies available to the Agency catalyzed UNRWA’s resolve to re-
place IFA with MMS.  

Envisioning the need for adequate time to plan the MMS pro-
gram and evaluation, and guided by theoretical frameworks,29,30 
UNRWA scheduled a series of meetings to: build constituent 
knowledge, support and capacity; consider in which country 
(Field of Operation) to start; revise internal policies; and secure 
supplies, funding and approvals for planned research. Anticipat-
ing the process to be a learning experience, our research team 
coordinator (MH) tracked processes, decisions and events along 
the way, assigning and additively plotting (+/-) scores representing 
perceived values of these processes toward reaching the goal of 
enabling the Agency to start this new program. Prior to the pro-
gram starting in late February 2023, initially assigned scores were 
reexamined and, for some, adjusted retroactively to more closely 
reflect their impact on the process. Raw scores were transformed 
to proportions on a scale ranging from 0%, representing earliest 
discussions in January 2020, to 100%, representing the start date 
of the program. This exercise created a MMS Enabling Environ-
ment Graph (Figure 1), with appended annotations illustrating 
selected episodes.

introduction across the UNWRA health system. The working 
group refocused on implementing MMS prophylaxis in Jordan to: 
(a) develop an ANC clinical guide on the use of antenatal MMS 
supplements for prevention while retaining IFA for anemia treat-
ment, (b) coordinate the acquisition, importation, inventorying, 
issuance and tracking of MMS for clinic use, (c) develop manuals 
for program surveillance and data collection across the 25 UN-
WRA clinics in Jordan, and (d) serve as the Health Department 
headquarters’ liaison on MMS with clinics and stakeholders, in-
cluding the Jordan Ministry of Health and Food and Drug Admin-
istration (FDA), WHO Eastern Mediterranean Office (EMRO) and 
UNICEF Jordan Office. Looking ahead, as the program launches, 
the working group is expected to monitor MMS scaling-up in Jor-
dan and, later, guide MMS implementation Agency-wide.       

Building the enabling environment: Preparing an organization 
to develop, execute, evaluate and sustain a new program requires 
capacity-building across relevant levels the health system.32  
From mid-2021 to mid-2022, UNWRA engaged its clinic staff in 
Jordan to discuss maternal anemia, other nutrient deficiencies, 
evidence supporting antenatal delivery of MMS, current prescrib-
ing practices for IFA, and system modifications needed to deliver 
MMS prophylactically without affecting treatment regimens for 
anemia. Meetings motivated widespread staff participation to 
identify concerns to address, procedures to modify, and training 
needed to accommodate replacing IFA with MMS.  

IR procedures have been developed, with staff feedback, to 
(a) enter data on supplement prescriptions, tablet use, hemoglo-
bin levels and maternal reports of side effects into the eHealth 
system, (b) capture clinic logs on supplement inventory manage-
ment, (c) elicit monthly staff opinions online, (d) interview moth-
ers, as end-users in the system, about supplement acceptability, 
adherence and other practices through anonymous clinic exit in-
terviews, and (e) prepare training modules at various operational 
levels. At the Agency level, this period of enablement included 
signing of a memorandum of agreement with collaborating or-
ganizations, acquiring funding to support in-country implemen-
tation research, securing approval of the UNIMMAP-formulated 
supplement by the Jordan FDA, and organizing the importation 
and inventorying of MMS supplies.

“The pilot period also allowed 
positive staff experiences to be 
shared”

Pilot introductory phase:  In September 2022, antenatal MMS 
was informally introduced to replace FA and IFA prescription pro-
tocols in two clinics, in Marka and Amman New Camps. 

Early stage of MMS planning and discussion
Following an initial nine months of discussions, the Gaza Strip, 
where widespread maternal MNDs have been documented,14 
was identified as the health system in which to pilot MMS with 
an IR component.31 By April 2021, an MMS Working Group was 
organized by the Director of Health and was functioning within 
UNRWA Headquarters, comprising chiefs of health services (ma-
ternal and child health, nursing, midwifery and central pharmacy) 
and Agency experts in e-health programming, research, commu-
nications and biostatistics. The working group was charged to be 
familiar with the health consequences of maternal micronutri-
ent deficiencies, effects of MMS from trials, international policy 
guidelines for MMS use, and the intervention’s compatibility with 
Health Department anemia treatment guidelines. However, fol-
lowing the bombing of Gaza during an Israeli-Palestine conflict in 
May 2021, the UNWRA Director of Health (AS) visited the territory 
in June, which led to a decision to defer launching MMS in Gaza.  
The goal of deferring was to enable clinics in Gaza to focus on 
addressing widespread mental, physical and other public health 
burdens wrought by the conflict.  

MMS program and evaluation in Jordan  
In July 2021, the Director of Health instructed antenatal MMS to 
be launched in clinics serving Palestine refugees in Jordan, where 
stable conditions and proximity to Headquarters could favor an 
early success and generate IR findings to guide subsequent MMS 

Initially planned for 2–3 months, this five-month period pro-
vided the opportunity for clinic staff to become familiar with, and 
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offer feedback on, MMS logistics, side-effects to monitor based 
on clinical experience, the process of weighing bottles of MMS 
brought back by mothers at follow-up visits to validate reported 
supplement use, planned research questions, and drafted educa-
tion materials. During this informal pilot phase, eHealth system 
data entry programs were modified or written to support MMS use, 
and were tested. The pilot period also allowed positive staff expe-
riences to be shared, heightening the interest of UNWRA clinic 
staff across Jordan and their commitment to participate in the 
planned MMS program and its evaluation. 

A midwife providing MMS education to a pregnant woman at UNRWA 
clinic, Amman New Camp, Jordan. Photo credit: Masako Horino

Planned launch with implementation research
As of February 2023, the MMS program is planned to be scaled up 
in Jordan in two phases.

In phase 1, a planned 10-month comparative evaluation in 
which midwives in 13 clinics (two pilot plus eleven assigned by 
randomization) will replace blister packets of IFA with a 180-count 
bottle of MMS28 to all registered pregnant women. Intakes will be 
monitored during pregnancy and, when the bottle is depleted, 
it will be replaced with a second 180-count bottle in the 3rd tri-
mester, providing a sufficient supply to last at least through three 
months postpartum. During this evaluation phase the remaining 
12 UNWRA clinics, randomized to current standard of care, will 

Enabling the United Nations Relief and Works Agency for Palestine Refugees in the Near East (UNRWA)

Market in the Amman New Camp, Jordan. Photo credit: Masako Horino

continue issuing blister packs with folic acid at registration in the 
1st trimester followed by the usual IFA regimen throughout the 
remainder of pregnancy.  In both groups data will be evaluated re-
flecting supplement flow from inventory to issuance, prescription 
fidelity, patient population coverage, adherence and acceptabil-
ity, reported side effects, mid-pregnancy hemoglobin, and other 
maternal supplement usage.  Deidentified maternal data will be 
output from the Agency’s eHealth system, exit interviews with 
mothers leaving a sample of 12 clinics (6 per group), monthly 
staff survey reports on system factors and operations records. 
Data analysis will occur periodically with oversight of an inter-
national advisory committee and will be reviewed for differences 
in systems performance indicators between groups.  It is possible 
that, depending on interim analyses, the evaluation protocol and 
period could be modified.  

Following the evaluation, a second phase will be launched in 
which MMS is planned to be scaled up to replace prophylactic IFA 
in all remaining UNWRA antenatal clinics in Jordan, anticipated 
to be completed in the first quarter of 2024.

“Tracking enablement may help 
identify catalysts and deterrents”

Conclusions
A process of enablement is described in which UNWRA, a United 
Nations agency charged with providing health care in Palestine 
refugee communities in the Middle East, has prepared its clinics 
to replace IFA with UNIMMAP-formulated MMS as a new standard 
of care for pregnant women. In the plan, MMS prophylaxis com-
plements UNRWA’s standard clinical regimens for treating ane-
mia with iron supplements. In accordance with WHO guidelines, 
a detailed implementation research protocol has been developed, 
ethically approved, and integrated into launching MMS in Jordan.  
An Enablement Graph is presented as a learning tool to track and 
subjectively gauge effects that processes, events, and decisions 
have had on time to start-up and level of preparedness. Notably, in 
this experience, about 20% of the Agency’s apparent enablement 
occurred during the first two years, when early discussions, con-
stituency building, organizing processes and program resourcing 
were taking place. On the other hand, in our judgement, ~80% 
of Agency enablement to launch MMS occurred in the year prior 
to start-up, when numerous supportive factors converged to ac-
celerate progress. We propose that tracking enablement may help 
identify catalysts and deterrents to achieving MMS program and 
implementation research readiness.



 124 Sight and Life Special Report / Experience from the Field  

Acknowledgements: The project gratefully acknowledges tech-
nical contributions of Ghada Ballout, Husam Al-Fudoli, Nahed 
Asfan at UNRWA, policy guidance from Dr Clayton Ajello of the Vi-
tamin Angel Alliance, and programming assistance of Brian Dyer 
at Johns Hopkins University. UNWRA gratefully acknowledges its 
numerous staff who are owning and committed to implementing 
MMS in the Agency’s antenatal care system, the cooperation of 
the Ministry of Health and Food and Drug Administration of the 
Government of Jordan, the Vitamin Angel Alliance, the Program 
in Human Nutrition at Johns Hopkins Bloomberg School of Public 
Health and Sight and Life Foundation for financial, scientific and 
technical support, Kirk Humanitarian for providing UNIMMAP 
MMS, and the Nutrition Office of the World Health Organization 
for its policy guidance.

References
1 Stevens GA, Beal T, Mbuya MNN, Luo H, Neufeld LM; Global 

Micronutrient Deficiencies Research Group. Micronutrient 

deficiencies among preschool-aged children and women of 

reproductive age worldwide: a pooled analysis of individu-

al-level data from population-representative surveys. Lancet 

Glob Health. 2022;10(11):e1590-e1599. doi:10.1016/S2214-

109X(22)00367-9

2 Gernand AD, Schulze KJ, Stewart CP et al. Micronutrient deficien-

cies in pregnancy worldwide: health effects and prevention. Nat. 

Rev. Endocrinol. 2016;12:274–289.

3 Schulze KJ, Mehra S, Shaikh S, et al. Antenatal Multiple Micronutri-

ent Supplementation Compared to Iron-Folic Acid Affects Micronu-

trient Status but Does Not Eliminate Deficiencies in a Randomized 

Controlled Trial Among Pregnant Women of Rural Bangladesh. J 

Nutr. 2019;149(7):1260-1270. doi:10.1093/jn/nxz046

4 Bourassa MW, Osendarp SJM, Adu-Afarwuah S, et al. Review of the 

evidence regarding the use of antenatal multiple micronutrient 

supplementation in low- and middle-income countries. Ann N Y 

Acad Sci. 2019;1444(1):6-21. doi:10.1111/nyas.14121

5 Baldi A, Pasricha SR. Anaemia: Worldwide Prevalence and Progress 

in Reduction. In: Karakochuk CD, Zimmermann MB, Moretti D, 

Kraemer K, ed. Nutritional Anemia, 2nd edition. Springer Nature; 

2022: 3-17.

6 Gernand A, Xu X, West KP Jr. Vitamin A in nutritional anemia. In: 

Karakochuk CD, Zimmermann MB, Moretti D, Kraemer K, ed. Nutri-

tional Anemia, 2nd edition. Springer Nature; 2022: 153-171.

7 McNulty H. The role of B-vitamins in nutritional anemia. In: Kara-

kochuk CD, Zimmermann MB, Moretti D, Kraemer K, ed. Nutritional 

Anemia, 2nd edition. Springer Nature; 2022: 173-185.

8 Fishman SM, Christian P, West KP. The role of vitamins in the 

prevention and control of anaemia. Public Health Nutr. 2000 

Jun;3(2):125-50. doi: 10.1017/s1368980000000173. PMID: 

10948381.

9 Netting MJ, Best KP, Green TJ. The role of vitamin D in anemia. In: 

Karakochuk CD, Zimmermann MB, Moretti D, Kraemer K, ed. Nutri-

tional Anemia, 2nd edition. Springer Nature; 2022: 195-204.

10 Traber MG, Kamal-Eldin A. Oxidative stress and vitamin E in 

anemia In: Karakochuk CD, Zimmermann MB, Moretti D, Kraemer 

K, ed. Nutritional Anemia, 2nd edition. Springer Nature; 2022: 

205-219.

11 Killilea DW, Siekmann JH. The role of zinc in the etiology of anemia. 

In: Karakochuk CD, Zimmermann MB, Moretti D, Kraemer K, ed. 

Nutritional Anemia, 2nd edition. Springer Nature; 2022: 187-194.

12 Mitterstille AM, von Raffay L, Nairz M. Iron deficiency, anemia, and 

the immune system. In: Karakochuk CD, Zimmermann MB, Moretti 

D, Kraemer K, ed. Nutritional Anemia, 2nd edition. Springer Nature; 

2022: 235-248.

13 Hoffman A, Valente de Souza L, Nairz M. Iron deficiency and ane-

mia associated with infectious and inflammatory diseases. In: Kara-

kochuk CD, Zimmermann MB, Moretti D, Kraemer K, ed. Nutritional 

Anemia, 2nd edition. Springer Nature; 2022: 223-234.

14 Horino M, Bahar L, Al-Jadba G, Habash R, Akihiro S, West KP Jr. 

Dietary Inadequacy, Micronutrient Deficiencies, and Approaches 

to Preventing Poor Nutrition in the Gaza Strip. Food Nutr Bull. 

2020;41(4):503-511. doi:10.1177/0379572120967819

15 Ministry of Health, UNICEF, WFP, Jordan Health Aid Society 

International. Department of Statistics, Biolab, GroundWork. 

Jordan National Micronutrient and Nutrition Survey 2019. Amman 

Jordan; 2021. https://groundworkhealth.org/wp-content/up-

loads/2022/02/JNMNS19_report_220207_printable.pdf (accessed 

March 27, 2022). 

16 WHO antenatal care recommendations for a positive pregnancy ex-

perience. Nutritional interventions update: Multiple micronutrient 

supplements during pregnancy. Geneva: World Health Organiza-

tion; 2020. Licence: CC BY-NC-SA 3.0 IGO.

17 WHO Model List of Essential Medicines – 22nd List, 2021. Geneva: 

World Health Organization; 2021 (WHO/MHP/HPS/EML/2021.02). 

Licence: CC BY-NC-SA 3.0 IGO.

18 UNRWA Health Department Annual Report 2021. https://www.un-

rwa.org/sites/default/files/content/resources/annual_report_2021_

final_version_update_18_august_2022_low_size.pdf. Accessed 27 

November 2022. 

19 Pappagallo S, Bull DL. Operational problems of an iron supplemen-

tation programme for pregnant women: an assessment of UNRWA 

experience. Bull World Health Organ. 1996;74(1):25-33.

20 UNRWA Technical Instruction Series, Prevention and Treatment 

of Iron-Deficiency Anaemia. Amman, Jordan: UNRWA. No. HD/

HF/01/2000 Revision 02/November 2001. 

21 UNRWA Technical Instruction Series, Prevention and Treatment 

Guidelines for Micronutrient Deficiencies. Amman, Jordan: UNR-

WA. No. HD/FH/03/2015.

22 United Nations Relief and Works Agency for Palestine Refugees in 

the Near East. Health Department Annual Report 2019. 2020. In-

ternet: https://www.unrwa.org/sites/default/files/content/resourc-

es/health_department_annual_report_2019_-final.pdf. Accessed 16 

Enabling the United Nations Relief and Works Agency for Palestine Refugees in the Near East (UNRWA)



 125 Sight and Life Special Report / Experience from the Field

November 2022.

23 Saragih ID, Dimog EF, Saragih IS, Lin CJ. Adherence to Iron and 

Folic Acid Supplementation (IFAS) intake among pregnant women: 

A systematic review meta-analysis. Midwifery. 2022;104:103185.

24 Fawzi WW, Msamanga GI, Urassa W, Hertzmark E, Petraro P, 

Willett WC, et al. Vitamins and perinatal outcomes among 

HIV-negative women in Tanzania. New England Journal of Medicine 

2007;356(14):1423–31.

25 Supplementation with Multiple Micronutrients Intervention Trial 

(SUMMIT) Study Group, Shankar AH, Jahari AB, et al. Effect of 

maternal multiple micronutrient supplementation on fetal loss and 

infant death in Indonesia: a double-blind cluster-randomised trial. 

Lancet 2008; 371: 215–27.

26 West, KP Jr, Shamim AA, Mehra S, et al. Effect of maternal multiple 

micronutrient vs iron-folic acid supplementation on infant mortal-

ity and adverse birth outcomes in rural Bangladesh: the JiVitA-3 

randomized trial. JAMA 2014; 312: 2649–58.

27 Keats EC, Haider BA, Tam E, Bhutta ZA. Multiple-micronutrient 

supplementation for women during pregnancy. Cochrane Database 

Enabling the United Nations Relief and Works Agency for Palestine Refugees in the Near East (UNRWA)

of Systematic Reviews. 2019: Issue 3. Art. No: CD004905. Avail-

able from: DOI:10.1002/14651858.CD004905.pub6

28 Atwater J. Understanding product quality as applied to UNIM-

MAP-MMS product donated by Kirk Humanitarian. Salt Lake City: 

Kirk Humanitarian. September 2020.

29 Peters D H, Adam T, Alonge O, Agyepong I A, Tran N. Implementa-

tion research: what it is and how to do it BMJ 2013; 347:f6753.

30 Tumilowicz A, Ruel MT, Pelto G, et al. Implementation Science 

in Nutrition: Concepts and Frameworks for an Emerging Field of 

Science and Practice. Curr Dev Nutr. 2018;3(3):nzy080. Published 

2018 Oct 13.

31 Horino M, Bahar L, Al-Jawaldeh A, Hurley KM, Kraiemer K, West KP 

Jr, Seita A. Antenatal multiple micronutrient supplementation in 

the State of Palestine:  A proposed protocol for implementation and 

evaluation. Nutrition 2021 LIVE ONLINE, June 7-10, 2021.

32 Frahsa A, Rutten A, Roeger U, Abu-Omar K, Schow D. Enabling the 

powerful? Participatory action research with local policymakers 

and professionals for physical activity promotion with women in 

difficult life situations. Health Promotion Intl 2012;29:171-184.



 126 Sight and Life Special Report / Experience from the Field  

Eight Country Experiences Informing Development of a UNIMMAP MMS Supply Strategy to Meet Growing Demand

Eight Country Experiences 
Informing Development of a 
UNIMMAP MMS Supply Strategy to 
Meet Growing Demand

Clayton A Ajello 
Kirk Humanitarian, Salt Lake City, UT, USA 
Shannon E King, Otte Santika, Jarno de Lange,  
Quinn Harvey 
Vitamin Angel Alliance, Goleta, CA, USA 
Auliya Suwantika, Holis A Holik 
Universitas Padjadjaran (UNPAD), Raya Bandung Sumedang, 
West Java, Indonesia

Key messages:

• Momentum is growing to introduce or explore the introduc-
tion of the United Nations International Multiple Micronu-
trient Antenatal Preparation (UNIMMAP) formulation for 
a Multiple Micronutrient Supplement (MMS). Currently at 
least 20 national health systems are in various stages of ex-
ploring or introducing UNIMMAP MMS consistent with the 
established global policy framework.

• Demand for MMS is projected to outpace supply beginning 
in 2024 and will continue to widen through 2030 based on 
current manufacturing capacity projections.

•  Addressing the supply gap requires immediate planning and 
action to ensure that MMS suppliers are positioned to meet fu-
ture demand. Urgency to act is driven by several important re-
alities. Top among these is the prolonged period (i.e., 3–5 years) 
needed by a manufacturer producing MMS for the first time.

•  Analysis of experiences from eight country settings reveals 
common questions and issues related to MMS supplies that 
fit into three broad categories: availability and accessibility, 
affordability, and building manufacturing capacity. Exam-
ination of the questions and issues raised by stakeholders 
brings into focus specific supply-related considerations of 
interest to national, regional, and global actors – and helps 
to inform urgent actions to secure necessary supplies to ad-
dress long-term needs for MMS.

Supplement (MMS) for pregnant women is being systematically 
introduced in major regions of the world. With 15 essential micro-
nutrients, UNIMMAP MMS (hereinafter referred to as ‘MMS’) was 
developed by a panel of experts assembled by the World Health Or-
ganization (WHO), the United Nations Children’s Fund (UNICEF), 
and the United Nations University (UNU) in 1999 for the specific 
purpose of creating a supplement for pregnant women to use in 
clinical trials.1 Since its creation, numerous randomized clinical tri-
als have contributed to an extensive body of evidence showing that 
MMS is safe, improves maternal health and reduces adverse preg-
nancy outcomes as compared to iron and folic acid (IFA).2 Cost-ben-
efit of MMS has been demonstrated, and large-scale commercial 
transactions show MMS can be produced at an affordable price for 
public and non-profit health systems. The evidence accumulated to 
date has given rise to an initial global policy framework supporting 
MMS introduction that consists of: 

• WHO’s Antenatal Care Recommendations for a Positive Preg-
nancy Experience,3 updated in 2020;

• UNICEF’s Interim Country-level Decision-making Guidance 
for Introducing MMS4 in the context of antenatal care services 
informed by implementation research;

• UNICEF’s Programming Guidance. Maternal Nutrition: Pre-
vention of malnutrition in women before and during preg-
nancy and while breastfeeding5 issued in 2022; 

• UNICEF’s policy recommendations contained in Undernour-
ished and overlooked, a global nutrition crisis in adolescent 
girls and women,6 issued in March 2023; and 

• WHO’s Model List of Essential Medicines,7 updated in 2021 
to include MMS.

“Cost-benefit of MMS has been 
demonstrated, and large-scale 
commercial transactions show MMS 
can be produced at an affordable 
price for public and non-profit 
health systems”

Introduction
The United Nations International Multiple Micronutrient Antenatal 
Preparation (UNIMMAP) formulation for a Multiple Micronutrient 
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This policy framework encourages national initiatives to ex-
plore the introduction of MMS in the context of antenatal care 
services (ANC) informed by rigorous research, including imple-
mentation science (IS), which includes implementation research. 
Currently, at least 20 nations are introducing MMS consistent with 
this policy framework.8 The focus has been on using IS to design 
and test strategies to deliver MMS effectively.9 As described else-
where in this MMS Special Report 2.0 (Synchronizing Access to 
UNIMMAP MMS Product Supplies with Program Implementation), 
IS is also being applied by national stakeholders to understand en-
ablers and barriers to product availability and access, and to iden-
tify and test strategies to secure a sustainable supply of MMS. As 
a result of these national experiences, lessons are being learned 
about securing MMS supplies that are beginning to inform devel-
opment of an overall supply strategy – whether nations access 
MMS supplies locally, through importation, or some combination 
of both.   

This paper summarizes the initial lessons learned and oper-
ational considerations important to developing a national strat-
egy to secure MMS supplies. It is based on observations of eight 
countries in various stages of introducing or exploring introduc-
tion of MMS using an IS approach, and is reported in detail in the 
resource document: UNIMMAP MMS for National Health Systems: 
Considerations for Developing a Supply Strategy.10 

Global demand for MMS: immediate and growing 
With evidence, supportive policy guidance, and increasing interest 
in MMS, global demand for MMS is growing, as reflected in the num-
bers of countries beginning to introduce or explore the introduction 
of MMS since 2019. There are at least two methods to measure  de-

mand for MMS: examining total annual live births or total annual 
pregnancies. Irrespective of approach, demand is projected to out-
pace supply, as shown in Figure 1.11

Figure 1:  Projected demand in low- and middle-income countries (LMICs) for UNIMMAP MMS based alternatively on live births or 
pregnancies, and projected supply

The orange bars in Figure 1 show total demand by year based 
on live births; the blue bars show demand based on total pregnan-
cies. The grey line across the ‘demand’ bars shows the volume of 
actual and projected MMS supplies produced by existing manu-
facturers assuming realistic expansion of their manufacturing ca-
pacity over 10 years. The green line shows the same but assumes 
a modest increase in the numbers of manufacturers. 

“To balance MMS supply with 
projected demand, attention 
is needed now to build MMS 
manufacturing capacity”

Current progress to introduce MMS through application of IS 
suggests stakeholders are on a credible trajectory to reach 100 
million pregnant women annually in LMICs by 2030. However, 
under both supply scenarios shown in Figure 1, MMS demand 
will outstrip supplies starting as soon as 2024, with the gap con-
tinuing (and widening) through 2030. Even under the ‘acceler-
ated’ supply scenario, the volume of MMS produced in 2030 will 
support only ≈50% of the 100 million pregnancies associated 
with projected MMS introduction initiatives. Without immediate 
action, the supply gap will become evident by 2024; and without 
more action, by 2030 there will be MMS supplies available for less 
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than 25% of the 228 million pregnancies that occur annually now 
in LMICs. To balance MMS supply with projected demand (assum-
ing momentum to introduce MMS continues), attention is needed 
now to build MMS manufacturing capacity. A detailed description 
of all assumptions underlying Figure 1 can be found in the re-
source document: UNIMMAP MMS for National Health Systems: 
Considerations for Developing a Supply Strategy.12

Accelerating global supply: critical realities 
Addressing the supply gap requires planning and action to ensure 
MMS suppliers anywhere, including those situated in LMICs, are po-
sitioned to meet future demand. Urgency to act is driven by several 
realities: 

•  Manufacturing MMS for the first time requires a 3–5 year 
lead time to complete contracting, product development and 
test manufacturing (including product stability testing) and 
product registration for commercial use. An additional factor 
is the time to obtain ingredients to begin product development 
and commercial production. COVID-19’s after-effects on 
supply chains linger. For example, staffing issues and time to 
acquire raw materials continue to affect production lead time 
significantly.  

• Limited numbers of countries have the technical and indus-
trial capacity to manufacture MMS. This means that regional 
high-volume manufacturers (who are best positioned to gear 
up quickly to export a high-quality, low-cost MMS product) 
must be identified and will be essential to help meet global 
demand – in addition to qualified local producers.

•  Currently, only 13 manufacturers are able or close to being 
able to produce MMS for commercial sales; and the majority 
did not undertake product development without a contract 
signed by a qualified buyer. 

•  Adding MMS to a national government’s procurement mech-
anism requires significant investment of time, expertise and 
financing to accomplish and synchronize with budget plan-
ning.

Developing a supply strategy 
Observations derived from the experiences of the eight countries 
examined reveals questions, issues and operational considerations 
– described below – important to developing a national strategy for 
securing supplies of MMS using national, regional, and/or global 
suppliers.

Product supply questions and issues identified by stakeholders
As national governments explore the introduction of MMS into ANC 
services, decision-makers and stakeholders identify real or per-
ceived supply-related questions and issues. In the absence of evi-
dence-based adjudication by technical experts, many of these may 
initially cause stakeholders to consider deferring the introduction 
of MMS. These fall into three broad categories.

1. Availability and accessibility of MMS supplies. Product 
availability is defined as ensuring that an adequate quantity 
of quality product is produced for consumer use. Product 
accessibility is defined as ensuring that the product being 
produced can be secured in adequate quantities to meet de-
mand through purchase or donation. The questions/issues 
most frequently mentioned by stakeholders include the fol-
lowing: 
• Can health systems secure MMS supplies when worldwide 

production is so limited?
• How can supplies be accessed in the short- and long-term?
•  How can access to MMS supplies be synchronized with 

each stage of program implementation, assuming appli-
cation of IS approach to MMS introduction?

2. Affordability of MMS. The main issue expressed by stake-
holders is whether MMS is affordable, and what it should 
cost. Affordability is generally assessed by governments 
based on the actual cost of MMS combined with a coun-
try-specific cost-benefit analysis and a budget impact as-
sessment. 

3. Building manufacturing capacity. The manufacturing 
questions and issues most frequently mentioned by stake-
holders include:

• Should MMS be manufactured locally or be imported?
• How to predict which manufacturers can successfully 

produce a quality MMS product?
•  How long does it take to deliver MMS if the manufacturer 

has never produced it before?
•  How to assure product quality across manufacturers?
•  Are there service delivery issues affecting how MMS is 

produced for the marketplace (e.g., identifying packaging 
of MMS that balances and satisfies consumer preferences, 
health care provider needs and government interests)? 

Considerations for national, regional, and global stakeholders
These questions and issues bring into focus considerations that 
are of special (and sometimes overlapping) interest to national, re-
gional, and global actors. 

National actors’ key considerations include:
• What are the local procurement options? Import finished 

MMS product in consumer packaging, import it in bulk and 
re-package locally, import a pre-mix, or manufacture from 
raw ingredients?

• Is the national government ready to adopt both the UNIMMAP 
formulation of MMS and relevant policies to incentivize its 
adoption? 

• Is there a sound business case to support/justify MMS manu-
facturing by one or more manufacturers in the target country? 

•  Can and should production be supported by a single local 
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manufacturer to produce the entire national supply of MMS 
needed?

Each of these concerns comes with a complex set of issues as 
shown in Box 1 – many of which overlap with, or underlie, con-
cerns raised by regional and global actors.

Regional actors’ key considerations include:
•  Do manufacturers have a capacity to meet just local demand 

or can they also produce excess volumes of MMS for export? 
•  Whether/how to navigate selling MMS into the export market-

place?

Global actors’ key considerations include: 
•  What does the manufacturing landscape look like?
•  Where will investments have greatest impact, given the mag-

nitude of the manufacturing challenge, to fulfill a meaningful 
level of coverage just in LMICs? 

•  How to ensure that manufacturers produce a standardized 
and interchangeable product that gives national health sys-
tems purchasing options free from quality concerns, irrespec-
tive of who produces it? 

•  How much technical assistance and/or technology transfer is 
needed by manufacturers?

box 1:  Untangling the complexities of national actors’ concerns

• Procurement: Importation of MMS is always an option, but 
local manufacturing has many potential starting-points, 
each with challenges and advantages that that need to be 
assessed and which contribute to understanding the feasi-
bility of local production.

• Formulation: Most governments have pre-existing nutri-
tional requirements set by national agencies that may vary 
from those implied by the UNIMMAP formulation. Govern-
ments must navigate a decision-making process to decide 
whether to adopt UNIMMAP.

• Business case: While many reasons exist to encourage local 
MMS production, manufacturers need a business case for in-
vestment. National decision-makers also need to ascertain if 
the business case supports delivery of MMS at an affordable 
price acceptable to the national government where the price 
for MMS is heavily dependent upon volume.

• Sole source procurement: For nations with a small base of 
eligible users, the business case may support production by a 
single local manufacturer to produce the entire national sup-
ply. However, accepting soles ource procurement may require 
closer monitoring of quality, and may also mean that the cost 
of MMS is at a considerably higher-than-average price point 
as compared to importation. National actors will need to form 
a consensus to accept sole source procurement. 

Five urgent actions needed to accelerate  
availability/accessibility of MMS supplies
The experiences of stakeholders begin to suggest elements of a sup-
ply strategy needed to accelerate the availability and accessibility 
of MMS. These reveal that relevant stakeholders should invest time 
and resources to: 

1. Gain consensus on MMS standards, its specification, 
and an approach to verification. Effort is needed, start-
ing with current donor agencies that procure MMS, to align 
on overall product standards and product specifications for 
MMS, regional standardization that benefits trade among re-
gional partners, a common approach to building quality into 
product development and manufacturing that is verifiable, 
developing an approach to ongoing supply management, 

and technical engagement with key high-volume manufac-
turers. Such actions could speed product availability and 
lower costs while optimizing benefits for manufacturers, 
purchasers, and consumers.

2. Gain consensus on an approach for expanding manufac-
turing capacity to meet short- and long-term needs. Most 
LMICs are without capacity (i.e., technical, industrial and/or 
manufacturing volume) for local manufacture of high-qual-
ity, low-cost MMS; and/or lack sufficient local MMS demand 
needed to optimize manufacturing cost-efficiency to deliver 
MMS at an affordable price point for the local government. Us-
ing donor-supplied product appears to be the most efficient 
way to manage and assure the short-term supply needed to 
accommodate an IS approach to introduction – during the 
application of which, national stakeholders (with global/re-
gional stakeholder assistance) can identify, evaluate, and ex-
ecute a strategy to secure product to meet long-term demand 
in specific country settings. In the long term, a consensus ap-
proach that delivers more MMS supplies will include expand-
ing existing regional manufacturers’ capacity while adding 
more manufacturers (regional and local) to close the supply/
demand gap starting in 2024. 

“It is important for national, 
regional and global stakeholders  
to develop a shared vision for 
securing available and  
accessible supplies of MMS”
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3. Build a product supply strategy to manufacture and 
deploy MMS commensurate with demand in 2024 and 
beyond. Meeting future demand will require a combination 
of global/regional/national suppliers that can serve either 
or both domestic and export markets. Any MMS supply 
strategy developed by key donors (and other stakeholders 
directly involved) in purchasing product or growing man-
ufacturing capacity should be informed by a systematic 
landscaping of MMS manufacturing capability viewed from 
a regional perspective. This will lead to enhanced supply/
demand forecasting models.

4. Improve coordination of procurement and deployment 
of donated supplies. Improved coordination among groups 
donating available product will accelerate opportunities to 
activate initiatives to explore, introduce, plan, and activate 
MMS introduction while making more efficient use of avail-
able MMS supplies. 

5. Identify and activate financial pathways for existing 
donors to expand product availability and govern-
ments to fund regular MMS product purchases as they 
transition from iron and folic acid supplementation 
(IFAS) to MMS. There will continue to be a need for donated 
product to support implementation research by countries 
introducing MMS using an IS approach, and once countries 
introduce MMS, some will require a continued level of MMS 
supplies to be donated, as national budgets may not be able 
to ensure MMS coverage consistent with national policy. Ad-
ditionally, as governments scale their transition from IFA to 
MMS, individual nations will need financing and/or access 
to foreign exchange to make their initial purchases until 
their procurement systems transition to purchase MMS. 

Conclusion
It is important for national, regional, and global stakeholders to de-
velop a shared vision for securing available and accessible supplies 
of MMS. To realize a sustainable supply of MMS that is available and 
accessible to consumers that choose to use national health services, 
there is a need for collective action among stakeholders to:
•  Understand the MMS supply landscape;
•  Collaborate and partner to generate consensus on supply issues; 
•  Develop an actionable strategy and plan to assure (short- and 

long-term) availability and access to MMS supplies; and
•  Act now to implement plans to expand existing supplier ca-

pacity and add new, qualified producers.
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Key messages:

• United Nations International Multiple Micronutrient Antena-
tal Preparation (UNIMMAP) Multiple Micronutrient Supple-
ments (MMS) is being introduced in more than 20 national 
health systems as recommended by the World Health Organi-
zation (WHO) and United Nations Children’s Fund (UNICEF).

• Limited availability and access to UNIMMAP MMS supplies 
and affordability are perceived as the key barriers to intro-
duction and scaling of MMS in all settings.

• Implementation science (IS) provides a systematic, evi-
dence-based approach to identify the enablers and barriers 
to securing a sustainable supply of MMS, to design and test 
effective manufacturing/sourcing options for MMS, and to 
plan and implement actions to assure regularized product 
supplies are accessible for scaling and ongoing maintenance 
of MMS delivery in antenatal care (ANC) services.

• National health systems should focus on how to access 
product supplies needed in the long term, while accessing 
product supplies needed for short-term introduction activi-
ties from donor agencies. This approach would provide the 
required time and space for national health systems to iden-
tify supplier options most appropriate for national needs and 
the time to establish/integrate a long-term product supply 
strategy into existing procurement systems.

• Given that initial procurement of MMS by national govern-
ments is a key bottleneck in securing long-term MMS sup-
plies, national health systems should not wait until scale-up 
begins to start thinking about securing long-term supplies. 

Introduction
The United Nations International Multiple Micronutrient Antena-
tal Preparation (UNIMMAP) Multiple Micronutrient Supplements 
(MMS) – referred to throughout this paper as “MMS” – is in various 

“Through application of  
the IS approach to address  
the issue of securing MMS  
supplies on the long term,  
combined with the short-term 
accessibility of MMS from  
donation programs, governments 
can synchronize product  
availability with program 
implementation”

stages of introduction in more than 20 countries.1 Consistent with 
the guidance provided by the World Health Organization (WHO) 
and the United Nations Children’s Fund (UNICEF), MMS is being in-
troduced into antenatal care (ANC) services, informed by rigorous 
research, including implementation research.2,3 Examination of na-
tional environments into which MMS is being introduced has identi-
fied limited availability of, and access to, MMS as important barriers 
to introduction.4 Product availability is defined as an adequate 
quantity of quality product produced for commercial sale. Product 
accessibility is defined as the product being produced in adequate 
quantities to meet demand through purchase or donation. This pa-
per describes how implementation science (IS) can be applied to 
ensure long-term availability and access to sufficient MMS supplies. 

Applying IS to secure MMS product supplies in order to meet 
long-term needs
IS – defined as a systematic, evidence-based approach used to gen-
erate information to plan and implement an effective strategy to in-
troduce an intervention5 – is key to informing MMS programming.
Figure 1 is a generic representation of the IS approach currently be-
ing applied to support introduction and scaling of MMS in at least 20 
countries. It is being applied primarily to identify effective strategies 
to deliver MMS within ANC services. This includes using IS to identify 
and gain consensus regarding what are the enablers and barriers to 
the successful delivery of MMS (e.g., adherence, acceptability, feasi-
bility, etc.), and to design and test strategies to distribute MMS. 
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Figure 1:  A generic implementation science (IS) approach

Figure 2:  Application of IS to support decision-making pertaining to securing MMS product supplies 

While the IS approach has been used mainly to examine ways 
to deliver MMS effectively, it can also be applied to determine an 
effective strategy for securing a sufficient amount of MMS supplies. 
Figure 2 shows the key actions needed to: i) understand enablers 
and barriers to secure product supplies, promote awareness, and 

build consensus around feasible options for securing MMS, and ii) 
design and test (and eventually plan and implement) options for se-
curing the sustainable availability of, and access to, MMS necessary 
for meeting long-term needs.
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Applying an IS approach to the issue of securing MMS product 
supplies gives decision-makers confidence to select one or a com-
bination of approaches to secure those supplies. It also helps en-
sure that product supplies are synchronized with different phases 
of program implementation.  

Exploring the specific activities to secure MMS  
product supplies 
Consistent with the IS approach shown in Figure 2, the actions and 
activities needed to secure sustainable availability of, and access to, 
MMS supplies unfolds in three phases over a multi-year timeline. 
In general, application of IS to the issue of securing MMS supplies 
is recommended to be done in parallel with other implementation 
research to identify and test options for effective delivery of MMS 
services. Each IS phase is described below, along with its associated 
activities.
• Phase 1: Building an enabling environment. Product avail-

ability/accessibility is universally viewed as a rate-limiting 
factor, impeding adoption of an MMS policy and its imple-
mentation. A central issue for national stakeholders is deter-
mining how MMS can be secured to sustain services over the 
long-term, including whether local manufacturing is feasible 
or whether importation of product supplies is required. This 
decision is not straightforward. Manufacturing MMS of an ac-
ceptable quality is complex. While local manufacturing may 
be preferred by national stakeholders, this may be difficult 
to achieve in practice, given the specialized skills and ex-
perience required. Additionally, there may not be a credible 
business case for local manufacturing depending on the num-
ber of pregnancies each year within the target country, local 
manufacturers’ production capacity, and costs to import raw 
materials. By contrast, importation of MMS may be difficult 
to achieve as a result of legal and regulatory requirements, 
as well as the high cost of import duties if applied, which can 

adversely impact the importation of MMS for national pro-
grams.

Collectively, IS phase 1 actions and activities include:

• Implementing a Supply Context Assessment (SCA). The 
SCA toolkit, described elsewhere in this MMS 2.0 Special 
Report in Supply Context Assessment (SCA) Tool for National 
Governments, was originally conceptualized as a Supply Read-
iness Assessment (SRA) by Sight and Life Foundation, but 
has been further adapted by Kirk Humanitarian in collabora-
tion with the Vitamin Angel Alliance to focus on helping na-
tional health systems to secure a sustainable supply of MMS.  
Deciding on the feasibility of any supply strategy requires an 
understanding of the enablers and barriers to both local man-
ufacturing and importation of MMS. Undertaking an SCA can 
help decision-makers fully understand the manufacturing and 
sourcing landscape. The SCA focuses on examining four ele-
ments relevant to securing and financing product supply, as 
shown in Figure 3.

Figure 3:  Key areas for assessment and analysis of national supply context

The results of the SCA are intended to provide evidence to 
inform and shape subsequent awareness-raising and consen-
sus-building actions and activities among decision-makers (e.g., 
individuals within academia, government, and the NGO sector).

• Raising awareness to various supply realities, advantages and 
challenges, as derived from landscaping activities (including 
the SCA) and their implications for local product manufactur-
ing, product importation, and/or application of some combina-
tion of strategies.

• Building consensus around one or more potential strategies 
for investment that can result in securing long-term product 
supplies. 

The outputs of the SCA, combined with awareness-raising 
and consensus-building activities, are designed to support an 
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evidence-based consensus on the enablers, barriers and possi-
ble options to secure product availability and access, leading to a 
consensus on feasible manufacturing and sourcing options to be 
explored further and tested in Phase 2.

Phase 2: Design and test manufacturing/sourcing strat-
egies. Actions and activities in this phase aim to help deci-
sion-makers understand which strategies (e.g., a range of local 
manufacturing options vs importation options) are supported by 
a sound business case that can secure long-term MMS supplies for 
national health services, including: 
•  Formative research on manufacturing and sourcing. In-

formation is gathered by conducting a ‘pre-qualification’ pro-
cess to identify the universe of local manufacturers, engage to 
assess their capabilities, and compare the results to sourcing 
from international suppliers. This investigation examines 
options for local manufacturing (e.g., local repackaging only; 
use of pre-mixed ingredients that local contract manufactur-
ers can press into finished product; or full manufacturing in-
cluding blending of ingredients by the manufacturer, tablet 
pressing and coating, and finished packaging), and assesses 
whether the technical capacity exists among a segment of the 
universe of local manufacturers to undertake local manufac-
turing. Through pre-qualification, it is also generally possible 
to begin to understand the level of technical assistance spe-
cific manufacturers may need to activate manufacturing; and 
importantly, whether a given manufacturer is willing to sell to 
the government sector. Pre-qualification can also determine 
whether local manufacturing capacity alone can realistically 
suffice to fill national demand or whether a combination of 
national production plus importation may be required. For 
purposes of comparison between a local manufacturing op-
tions and importation, the investigation should examine in 
granular detail how the government ordinarily procures a 
new product (if not completed during implementation of the 
SCA) – including any challenges or impediments to interna-
tional sourcing.

• Identify and test supplier models. In this activity, investi-
gators develop a comparative business case analysis for local 
manufacturing vs importation. As part of the business case 
development or separately, investigators should examine the 
feasibility of generating sufficient local investment capital to 
develop and produce a new product to defined quality stan-
dards (e.g., the Expert Consensus on an Open-Access Product 
Specification for MMS for Pregnant Women).6 There are im-
portant actions needed to help generate information for the 
comparative business case and to test the identified supplier 
model(s), including:
• First, if formative research suggests some form of local 

manufacturing is deemed feasible, a trial procurement 
action is recommended – funded by the national govern-

ment (or in limited instances, by a donor if the procurement 
targets a supplier with potential to serve both domestic and 
export markets with MMS). A trial procurement engages one 
or more manufacturers (via an RFP and trial contract-
ing) to develop, test-manufacture, and register a commer-
cial product – a multi-year process. In instances where local 
procurement is deemed not feasible or where international 
procurement is required as a permanent measure or as an 
interim measure until local manufacturing is accomplished, 
national health systems will still need to undertake a trial 
procurement from an already qualified international MMS 
producer. Irrespective of the preferred strategy for access-
ing a product (i.e., local manufacturing or importation), the 
process of a trial procurement must result in timely product 
delivery to activate scaling in Phase 3. 

Apart from ensuring a local manufacturer can produce a 
high-quality, low-cost MMS product to specification, under-
taking a trial procurement (either for locally manufactured 
or imported MMS) is critical to i) ensure that a mechanism for 
regularized procurement of MMS is in place before Phase 3 be-
gins, and ii) address any constraints to initiating procurement 
of a new medicine. For example, government procurement sys-
tems are generally set up to purchase established medicines 
(i.e., listed on the national essential medicines list and readily 
available in the marketplace), so when government procure-
ment systems need to procure a new medicine from a local 
manufacturer making the product for the first time (or from 
international vendors), traditional government procurement 
templates may not easily accommodate such transactions. 
Undertaking a trial procurement is especially important  if the 
product is just being included in health policy, and is still in the 
process of being added to the essential medicines list (EML). 
Undertaking procurement of these types of products likely 
requires identification of special procurement mechanisms 
or processes, particularly because manufacturers will have 
little incentive to produce a product that is not yet officially 
recognized for inclusion in the national health services. Addi-
tionally, depending upon the constraints or barriers to procure-
ment, the national government (or to the extent of a ministry 
of health’s authority) may need to take legislative or regulatory 
rule changes to fix procurement constraints. 

While a trial procurement can take a substantial amount 
of time to organize (e.g., up to two or more years) and receive 
delivery (e.g., two or more years for a local producer manu-
facturing MMS for the first time, or six months or more from a 
qualified international producer), it can substantially shorten 
the time to product availability and create a template for fu-
ture procurement actions with one or more established sup-
pliers of MMS. The template for procurement to fill long-term 
needs for MMS can then be integrated into the government’s 
procurement system during Phase 3, when large quantities of 
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MMS supplies will be needed to support scaling and ongoing 
maintenance of MMS as a part of regular ANC services.  

•  Second, it may be important to draw upon information from 
other IS activities already underway or completed as part of 
an MMS introduction strategy to identify and test strategies 
that may affect product manufacturing decisions prior to 
its purchase. For example, it is important to understand 
whether and which consumer and health care provider 
preferences (e.g., packaging type, tablets per package, etc.) 
influence manufacturing decision-making; or whether the 
ability of the national health services to instruct health care 
providers in social behavior change communications miti-
gates the need for specialized packaging.

Phase 3: Plan and execute scaling and maintenance of 
the intervention. This phase is used to disseminate the findings 
from earlier phases, plan for national scaling, and activate efforts 
to scale the intervention and ensure access to product supplies 
needed to maintain ongoing deployment of MMS within ANC 
services. Finished product from the trial procurement started in 
Phase 2 should be delivered no later than the beginning of Phase 
3; and Phase 3 should focus on regularizing/scaling product pur-
chases using whichever supply strategy (or combination of strate-
gies) is proven effective during Phase 2 by:
•  Issuing routine procurement/purchase orders for MMS; and
•  Scaling purchase orders to ensure procurement is synchro-

nized with program expansion and program maintenance.

“Implementation science is key to 
inform MMS programming”

Synchronizing product supplies with program  
implementation
The IS approach described here focuses on assisting governments 
to address the issue of securing availability and access to MMS sup-
plies for the long term. Yet many will note that governments are 
using IS to identify and test effective strategies for delivering MMS 
in the context of ANC services to pregnant women. Such testing 
requires immediate or short-term access to MMS product supplies. 
The model in Figure 2 assumes:
• Governments will take advantage of the ample supplies of 

MMS that are available through donation programs offered 
by organizations such as Kirk Humanitarian, UNICEF, and 
the Vitamin Angel Alliance. Each of these donation programs 
provides high-quality MMS product that is available to gov-
ernments introducing MMS informed by implementation re-
search – itself a component of the IS approach illustrated and 
described earlier in Figure 1.

•  National health systems will begin to procure their own sup-

plies of MMS as scaling its use begins. Most national health 
services now exploring the use of MMS are already purchas-
ing iron and folic acid supplements (IFAS). It is assumed that 
as the transition to MMS progresses, national health systems 
already purchasing IFAS should be able to afford to purchase 
MMS (which is available at a price that is highly competitive 
with IFAS) to cover all or a substantial portion of national 
need, even if some continuing level of donation is needed. 

•  While IS is being undertaken, it is assumed that global stake-
holders are continuing to take steps to catalyze increased man-
ufacturing of MMS by global and regional suppliers to ensure 
that national governments have suppliers from whom they can 
purchase MMS if national manufacturing is not feasible. 

Through application of the IS approach to address the issue of 
securing MMS supplies on the long term, combined with the short-
term accessibility of MMS from donation programs, governments 
can synchronize product availability with program implementation. 

Conclusion
Application of an IS approach illustrates how national stakeholders 
can achieve three key objectives pertaining to securing sustainable 
availability and access to MMS product supplies, including:

1. Identify the enablers and barriers that influence the ability 
of a health system to secure access to a sustainable supply 
of MMS product,

2.  Identify and test sourcing options, and 
3. Achieve synchronization of MMS product supplies with both 

program introduction and subsequent national scaling. 
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Key messages:

•  Evidence is compelling to support use of the United Nations 
International Multiple Micronutrient Antenatal Preparation 
(UNIMMAP) Multiple Micronutrient Supplements (MMS) for-
mulation as the standard supplement for pregnant women.

• MMS is being introduced in more than 20 national health 
systems, consistent with the initial global policy framework 
established by the World Health Organization (WHO) and the 
United Nations Children’s Fund (UNICEF). 

•  MMS is recommended to conform with key standards, in-
cluding: use of the UNIMMAP formulation, conformance 
with internationally recognized quality (cGMP and pharma-
copeial) standards, halal-certified product for Muslim pop-
ulations, 180 tablets per pregnancy (until further clinical 
research or additional analysis of existing clinical trial data 
sets suggests otherwise), at least a 30-month shelf-life for 
product intended for export, and commitment to ex-factory 
pricing that compares favorably to known benchmark pric-
ing of about US$ 0.01–0.02 per dose.

• An open-access expert consensus product specification is 
available and intended for inclusion in contractual agree-
ments between buyers and sellers to provide detailed infor-
mation about the product to be manufactured. 

•  Use of a standardized product specification, use of indepen-
dent verification services, and establishment of harmonized 
national regulatory standards are key elements of a UNIM-
MAP MMS supply strategy that can expand manufacturing 
capacity for a high-quality, low-cost product that is inter-
changeable among buyers irrespective of the manufacturer – 
a critical requirement for scaling up UNIMMAP MMS within 
antenatal care services globally.

Introduction
The United Nations International Multiple Micronutrient Antena-
tal Preparation (UNIMMAP) formulation for a Multiple Micronutri-
ent Supplement (MMS) for pregnant women (hereinafter referred 
to as MMS) is being systematically introduced and scaled up. At 
least 20 nations are introducing MMS, consistent with global rec-
ommendations for its introduction into antenatal care (ANC) ser-
vices informed by rigorous research.1 These initiatives access MMS 
primarily from three donor agencies that procure MMS from a lim-
ited number of qualified regional/global manufacturers. However, 
as national health systems scale up introduction of MMS, more 
commercially available supplies will be needed to accommodate 
the spending shift from iron and folic acid (IFA) to MMS. Figure 1 
shows a projected supply/demand forecast for the number of live 
births in a given year needing the recommended 180 doses of MMS, 
suggesting that MMS demand could outstrip supply by as early as 
2024.2 

To meet the ongoing demand for MMS from donors and the an-
ticipated increasing future demand for MMS from national health 
systems, manufacturing capacity will need to be scaled up. This 
paper describes the importance of product standardization/veri-
fication and national regulatory requirements as primary consid-
erations underlying a sustainable MMS supply strategy to secure 
long-term availability and accessibility to MMS. 

“As national health systems scale 
up introduction of MMS, more 
commercially available supplies 
will be needed”

UNIMMAP MMS formulation: the standard 
UNIMMAP MMS contains 15 vitamins and minerals, as shown in 
Figure 2.3  It was created in 1999 by a panel of experts assem-
bled by WHO, UNICEF, and the United Nations University for the 
specific purpose of creating a standardized MMS formulation for 
pregnant women that could be used in clinical trials.4 Two de-
cades of research in multiple country settings have demonstrated 
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Figure 1:  Projected MMS supply and demand forecast from 2021 to 2030  

its efficacy, safety, and cost-effectiveness,5 and several secondary 
analyses6 have demonstrated the many benefits that accrue to preg-
nant women, the fetus, and the infant once born as compared to 
women using IFA alone. The benefits include improved maternal 
health and reduced risk of adverse pregnancy outcomes, including 
stillbirth, mortality in infants at 6 months of age, low birth weight, 
preterm birth, and small for gestational age. The reduction in risks 
for adverse pregnancy outcomes are even greater among pregnant 
women who are anemic or underweight. 

UNIMMAP MMS is accepted as the standard for supplementa-
tion of pregnant women as reflected in three key documents: WHO’s 
policy guidance Recommendations on Antenatal Care for a Positive 
Pregnancy Experience (2020);7 UNICEF’s (et al.) Interim Coun-
try-Level Decision-making Guidance for Introducing Multiple Micro-
nutrient Supplementation for Pregnant Women (2021);8 and WHO’s 
updated Model List of Essential Medicines (2021).9  Collectively, 
these documents also provide critical policy guidance pertaining to 
introduction of MMS, and embed UNIMMAP MMS as the standard 
choice of MMS for pregnant women. Nonetheless, UNIMMAP MMS 
is not a ‘magic bullet’. MMS is accepted as an additional and highly 
effective tool among other public health nutrition interventions 
– including, most importantly, improved diet and optimal breast-
feeding practices – that can result in better health and wellbeing for 
pregnant women and their infants.

Figure 2:  UNIMMAP composition
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Transforming the UNIMMAP MMS formula into a  
sustainable, available, and accessible finished product
Given growing acceptance of UNIMMAP MMS as an intervention and 
increasing demand that is projected to outstrip supply by as early 
as 2024 (see forecast description and assumptions in UNIMMAP 
MMS for National Health Systems: Considerations for Developing a 
Supply Strategy10), a strategy is advised to ensure that an adequate, 
sustainable supply of MMS is both available and accessible. The 
urgency for a supply strategy is discussed elsewhere in this MMS 
Special Report 2.0 (Eight Country Experiences that Inform Develop-
ment of a UNIMMAP MMS Supply Strategy to Meet Growing Demand). 
At the center of a supply strategy for MMS is gaining general agree-
ment on an approach to ensure sufficient capacity to manufacture 
MMS to defined quality standards.

Regarding product requirements, consensus is emerging that 
MMS manufactured for national health systems and national in-
surance schemes should:
1. Follow the WHO UNIMMAP formulation;
2.  Conform with internationally recognized quality (cGMP and 

pharmacopeial) standards; 
3. Be halal-certified for Muslim populations;
4.  Promote a dosing regimen of 180 tablets per pregnancy for 

planning purposes (until further clinical research or addi-
tional analysis of existing clinical trial data sets suggests 
otherwise);

5. Meet at least a 30-month shelf-life for product to be ex-
ported; and 

6.  Be purchased at an ex-factory price that is justifiable relative 
to the known benchmark price – recognizing that certain lo-
cal conditions may prevent national producers from having 
the most efficient operations needed to achieve the most fa-
vorable pricing.*   
*[NB. Benchmark pricing for MMS finished product (i.e., the 

price beyond which any incremental volume will not reduce the 
price in any meaningful way) is US$ 0.0116–0.0125 per dose at 
current pricing through 2023 and consistent with UNICEF estimates 
of pricing.11,12 However, limited manufacturer production capacity, 
procurements at low volume, local tax treatment of imported ingre-
dients and other local factors can make it difficult to achieve this 
pricing for producers manufacturing for a single domestic market 
where manufacturing occurs.] 

“At the center of a supply strategy 
for MMS is gaining general 
agreement on an approach to ensure 
sufficient capacity to manufacture 
MMS to defined quality standards”

Role of a product specification and a system of  
product verification
To manufacture an MMS of a defined quality, a product specification 
is essential. A product specification is a technical document that 
provides a detailed description of the product and becomes part of 
a business agreement memorializing terms and conditions between 
a buyer and seller. The product specification can be either provided 
by the buyer or created by the manufacturer and is typically pro-
prietary.

To support implementation of an MMS supply strategy, key 
stakeholders convened in 2020, under the joint leadership of the 
New York Academy of Sciences and the Micronutrient Forum, to 
explore ways to avoid the costly and time-consuming effort that 
would be incurred if every manufacturer created their own MMS 
product specification. The result of this initiative was the creation 
of the Expert Consensus on an Open-Access Product Specification for 
MMS for Pregnant Women.13 The contents of the open-access spec-
ification are summarized in Figure 3. Experience in implement-
ing the open-access specification shows it is beginning to benefit  
manufacturers, purchasers, and consumers – as demonstrated 
by convergence among major MMS donors on use of a stan-
dardized product specification for procurement. An in-depth  
discussion of the rationale for creation of the open-access  
MMS consensus specification, its use and benefits are described  
and discussed elsewhere.14

Figure 3:  What is in the open-access MMS product  
specification?

• Product composition (i.e., UNIMMAP) including the amount 
and recommended chemical form of each nutrient

• Pharmacopeial quality standards for all ingredients

• Dosage form (e.g., tablet or hard gelatin capsule) 

• Packaging container closure system (e.g., bottle or blister 
pack)

• Tests, test methods and acceptance criteria

• Stability study requirements 

• Recommended third-party certifications

“Through combined use of the open-
access consensus specification and 
independent verification services, 
both buyers and sellers of MMS 
benefit”
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Providing manufacturers with the open-access MMS product 
specification alone, however, is not sufficient in itself to ensure 
that a product manufactured conforms with the product spec-
ification and quantitative label claims. Regulatory oversight of 
manufacturing practices aims to ensure quality but varies around 
the world by country and manufacturer. To ensure that a prod-
uct meets the open-access MMS product specification, it is rec-
ommended that purchasers take the additional step of verifying 
that manufacturing processes and the finished product conform 
with the product specification. An effective way to ensure quality 
standards are met is to have an independent verification organi-
zation (e.g., USP) audit the manufacturing process. Their services 
include the use of audits and product testing to verify that the 
processes and facilities used to manufacture the finished product 
conform to the product specification, and that the finished prod-
uct itself conforms to the product specification. Independent veri-
fication services are designed to help manufacturers build quality 
into the manufacture of a product by continually auditing and 
testing product, but also by providing technical oversight to help 
manufacturers improve their manufacturing processes.

Through combined use of the open-access consensus speci-
fication and independent verification services, both buyers and 
sellers of MMS benefit. Their use achieves transparency towards 
(and accountability by) both parties to an agreement, facilitates 
interchangeability of product irrespective of the manufacturer, 
builds quality into the manufacture of MMS (which supports 
consumer confidence), and helps to optimize cost-efficiency of 
manufacturing while fostering pricing efficiency – all of which are 
essential for long-term success to scale MMS use. 

The regulatory framework for MMS
Successfully securing a supply of quality MMS product is not solely 
dependent upon a manufacturer conforming to the terms and con-
ditions of a contract inclusive of a product specification and utilizing 
independent verification services. MMS product must also comply 
with the regulatory framework of the country or countries in which 
MMS is manufactured and registered for use. National governments 
regulate MMS either as a drug or as a nutritional/dietary/food sup-
plement. This difference can complicate regional manufacturing of 
MMS to a common standardized product specification that meets 
approval of all national regulatory authorities of concern. How an 
MMS is classified for regulatory purposes affects its quality, avail-
ability and accessibility and cost. 

Figure 4 illustrates that product quality is a function of good 
manufacturing practices (GMPs) and pharmacopeial and/or com-
pendial standards. GMP regulations and pharmacopeial/compen-
dial standards are important because they promote the principal 
that quality needs to be built into the product, not tested into the 
product after manufacture. GMPs have basic requirements for meth-
ods, facilities, and controls used in manufacturing a health product 
(i.e., drug products and nutritional supplements). Drug product 
and nutritional supplement quality standards are addressed by 
pharmacopeial standards (e.g., United States Pharmacopeia – USP; 
British Pharmacopoeia – BP; European Pharmacopoeia – Ph. Eur.; 
and the International Pharmacopoeia – Ph. Int.); and food quality 
standards, by compendial standards (e.g., Codex Alimentarius and 
Food Chemical Codex). GMP and product quality standards are 
more rigorous for drugs and nutritional supplements than for foods, 
whereas those for drugs and nutritional supplements are similar.

Figure 4:  Product quality explained
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There is global consensus on the classification of drug prod-
ucts and how they should be manufactured, but that is not the 
case for nutritional/dietary/food supplements. Fortunately, most 
countries permit registration of a product when it is produced to 
equivalent or higher quality standards than those established by 
the national regulatory authority. Countries such as the USA that 
regulate MMS as a nutritional/dietary/food supplement, do so 
because they consider the product to be more like a food from a 
safety standpoint, and not like a drug that can be inherently un-
safe. (There is little consensus on the terminology, definition, and 
requirements by which UNIMMAP MMS is classified by different 
countries. In the United States, the product is referred to as a “di-
etary supplement” according to the Dietary Supplement Health 
and Education Act [DSHEA]. UNIMMAP MMS is referred to as a 
“dietary supplement” in this paper.)

From a product quality perspective, official standards established 
by the United States Pharmacopeia (USP) treat dietary supplements 
with “drug-like” quality standards that assure quality similar to that 
of a drug product. No matter whether a product is sold as a drug 
or a nutritional/dietary supplement, a product complying with 
USP quality standards will comply with the same USP monograph 
requirements for the ingredients and finished product. The USP 
monograph for Oil- and Water-Soluble Vitamins with Minerals Tab-
lets provides the quality specification for the MMS product. Also, 
USP general chapter <2750> Manufacturing Practices for Dietary Sup-
plements15 tend to be drug-like GMPs. The key difference between 
USP dietary supplement GMPs and drug GMPs16,17 is the degree to 
which the GMP activities are monitored and documented. Ideally, 
with appropriate dialogue, most low- and middle-income countries 
(LMICs) can embrace USP “drug-like” standards for dietary supple-
ment quality and manufacturing practices that are specified in the 
open-access MMS specification. 

To support a supply strategy in which regional transactions are 
anticipated to occur among multiple buyers and manufacturers in 
which both parties seek an MMS product that is interchangeable 
irrespective of the country of manufacture or registration and use, 
there is a need for broad agreement among national regulatory 
authorities with respect to the applicable requirements and regu-
lations supporting their country's registration of MMS. Currently, 
there is no consensus among national regulatory authorities on 
the type of GMPs that should apply to a high-quality, low-cost MMS 
product. However, consensus is beginning to emerge based on ac-
tual practices by major donors and purchasers of MMS to procure 
MMS that conforms to GMP and pharmacopeial standards estab-
lished by USP or other internationally recognized quality standards. 
MMS classification by USP as a nutritional/dietary supplement pro-
vides a proper balance of GMP regulation and quality standards to 
achieve a high, drug-like quality product without the added cost 
associated with treating MMS as a drug product. The extra cost of 
product evaluation and documentation associated with drug prod-
ucts (as compared to a “drug-like” nutritional/dietary supplement) 

does not provide a significant additional level of product quality 
for MMS. To raise awareness and build consensus around using 
“drug-like” nutritional/dietary supplement quality standards more 
widely, there is a need for national regulatory authorities to harmo-
nize opinions to achieve a broadly accepted consensus specification 
for MMS. Harmonization could be based on the current procure-
ment practices of donor organizations that purchase MMS for dis-
tribution to national governments based on adherence to the GMPs 
and pharmacopeial standards described in the Expert Consensus on 
an Open-Access Product Specification for MMS for Pregnant Women, 
which is further explained elsewhere.18

“Application of quality 
standards established in  
the open-access product 
specification represents  
the right balance of  
quality and cost”

Conclusion
Securing long-term availability and access to a sustainable supply 
of MMS that meets anticipated future demand requires an interna-
tionally harmonized MMS supply strategy. A workable strategy to 
secure MMS supplies that meets LMICs needs can be achieved by 
developing consensus product requirements with a standardized 
product specification; requiring use of independent verification 
services for assuring the quality of MMS that is manufactured for 
both local and export use; and establishing a consensus regulatory 
framework that allows the latitude for governments to regulate 
MMS without creating unnecessary costs that do not advance qual-
ity. This approach to national regulatory standards and registration 
should be applied irrespective of where the MMS product is manu-
factured and whether the MMS product is to be used locally or for 
export. The authors believe that application of quality standards 
established in the open-access product specification represents the 
right balance of quality and cost. 
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Key messages:

• Improving nutrition among women of reproductive age, es-
pecially during pregnancy, is vital to a healthy pregnancy, 
birth outcomes, and early child survival.

• Based on existing global evidence, the use of multiple mi-
cronutrient supplements (MMS) in pregnancy has been 
included into the revised National Adolescent, Maternal, In-
fant, and Young Child Nutrition (AMIYCN), Antenatal Care 
(ANC) and the National Micronutrient Prevention and Con-
trol guidelines in Ethiopia, but there is still a need to demon-
strate sustainable scale-up of MMS in the country.

• The scope and size of the demonstration program incorpo-
rates an accelerated roll-out of MMS in selected woredas in 
Ethiopia and closely mirrors the implementation of MMS at 
scale in a resource-limited setting, and the learning agenda 
will be tailored to inform the science of delivery for impact, 
equity and sustainability. 

• The introduction of MMS is an opportunity to generate 
sustained demand for antenatal care, improve quality and 
uptake of maternal nutrition services in Ethiopia, and im-
prove service quality and existing programmatic bottlenecks 
through a learning-by-doing approach. 

• Cost (who will be paying) is a key question informing sus-
tainable scale-up of MMS in Ethiopia. Parallel efforts in 
developing market-based approaches and promoting local 
production of MMS will be catalytic and game-changing in 
the switch from IFA to MMS.

Introducing Multiple Micronutrient 
Supplements (MMS) to Improve 
Maternal Nutrition and Birth 
Outcomes in Ethiopia
Demonstrating sustainable scale-up of MMS in a resource-limited setting

Ramadhani Noor, Tesfaye Chuko, Hiwot Kelemu,  
Yemisrach Hussen, Abiy Tefera, Stanley Chitekwe 
United Nations Children’s Fund (UNICEF), Addis Ababa, 
Ethiopia 
Kidist Woldesenbet, Hiwot Darsene 
Ministry of Health (MoH), Addis Ababa, Ethiopia 
Masresha Tessema 
Ethiopia Public Health Institute (EPHI), Addis Ababa, Ethiopia

Background
Malnutrition among women and children is a significant public 
health problem in Ethiopia. More than one-third (39%) of children 
under five are stunted, 22% are underweight, and 11% are wasted.1 
Only 7% of women of reproductive age (WRA) meet the recom-
mended dietary diversity.1 Two in three WRA are deficient in one 
or more micronutrients.1 Folate deficiency is the most prevalent 
micronutrient deficiency in Ethiopia, affecting almost half of the 
WRA.1 One in four women of reproductive age (22.6%) is under-
nourished and one in three pregnant women (29.1%) is anemic.2 
More than 10% of all babies born in Ethiopia are born with low birth 
weight (<2,500 grams at term), increasing their risk of death and 
impaired growth and development.2 Poor food security and low 
quality of diets negatively affect the nutrition of women of repro-
ductive age, especially during pregnancy. Low-quality diets are the 
norm due to limited intake of animal products, fruits, vegetables 
and fortified foods, mainly due to limited access, deep-rooted social 
norms, taboos and long fasting periods.2 Despite the high coverage 
of antenatal care (ANC) services in Ethiopia (74% of women attend 
at least one ANC visit and 43% attend the recommended four or 
more ANC visits), coverage of iron and folic acid (IFA) supplementa-
tion remains low: only around 17% of pregnant women in Ethiopia 
consume IFA supplements for 90 days or more.1 The most common 
barriers to women consuming the recommended dose of IFA sup-
plements during pregnancy include adverse side-effects, miscon-
ceptions that IFA is for the ill or that it is a form of contraceptive, 
and overall suboptimal demand for ANC services, poor quality of 
ANC services, IFA stock-outs, and poor counselling.3,4 Improving 
nutrition among women of reproductive age, and especially during 
pregnancy, is vital to a healthy pregnancy, birth outcomes, and early 
child survival. In line with the existing global evidence, sustainable 
scale-up of multiple micronutrient supplementation (MMS) as part 
of maternal nutrition programming is an opportunity to improve 
the delivery and quality of maternal nutrition services in Ethiopia.

The demonstration program
As part of the Healthy Mums Healthy Babies consortium, and with 
funding from the Childrenʼs Investment Fund Foundation (CIFF), 
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UNICEF Ethiopia is supporting the Ministry of Health (MOH) and 
the Regional Health Bureau (RHB) in introducing the use of MMS 
among pregnant women attending ANC services in 21 woredas (dis-
tricts of Ethipopia) across five selected demonstration regions in-
cluding Oromia, Gambela, SNNP, Sidama, and Somali (see Figure 
1, map of intervention areas).  

The demonstration program aims to reach 400,000 pregnant 
women by the end of 2025. Its primary objective is to set up a 
country model whereby MMS of assured quality is available and 
desirable to pregnant women in Ethiopia. Specifically, the program 
aims at generating sustained demand for ANC services, improving 
the quality of services based on recommended ANC interven-
tions, especially nutrition counselling, and increasing coverage 
of, uptake of, and compliance with ANC services/interventions 

including MMS. Secondly, the demonstration program aims at de-
veloping market-based approaches (social marketing), and social 
behavior change (SBC) strategies for maternal nutrition services, 
as well as promoting local production of MMS in Ethiopia. This 
demonstration program will inform sustainable scale-up of MMS, 
replacing IFA as part of the ANC services package while ensuring 
equitable access on the part of all pregnant women in Ethiopia.

Figure 5:  Map of intervention areas for the 21 woredas participating in the demonstration program

Strategic design of the program
This demonstration program is strategically designed to set up 
a country model for translating the impact of MMS on improving 
pregnancy and birth outcomes in Ethiopia. The program is orga-
nized under four key results areas, outlined below in Figure 2, 
Theory of Change.
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Figure 6:  Theory of Change for the MMS demonstration program in Ethiopia

Overview of progress
In collaboration with the MOH and RHB, the accelerated roll-out 
plan for MMS was launched in November 2022. By the end of Feb-
ruary 2023, a total of 30,000 pregnant women had already been 
enrolled in the program. The target is to reach 129,416 pregnant 
women in year one, and 133,543 and 137,041 in years 2 and 3 re-
spectively.

“There is a need to identify and 
tailor friendly services for young 
mothers”
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team in FMoH to sensitize the 
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• Develop advocacy material to 
sensitize RHB to implement 
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Challenges and opportunities
Based on experience of implementation to date, the following have 
been identified as key challenges and opportunities for the demon-
stration program:

7. Provision of quality ANC services: Ensuring the delivery 
of a comprehensive ANC package remains a challenge, with 
suboptimal coverage and systems that in turn disincentive 
women from coming for ANC services early and frequently. 
Parallel efforts to improve the quality of services through 
the MoH and the RHBs remain necessary but should not 
limit efforts to scale up MMS.

8. Supply of MMS: A challenging global supply chain for MMS 
has resulted in long delays in receiving the required stock, 
while importation procedures for the UNIMMAP formula-
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Table 2:  Results framework and progress

OUTPUT 1: Reinforcing the enabling environment (policies, financing and coordination) to support the demonstration of MMS

1.1 Establishment of the national coordination mechanism: 
FMoH has engaged the existing Adolescent, Maternal, Infant, and Young Children Nutrition Technical Working Group (AMIYCN TWG) to provide 
efficient and regular oversight, and strategic direction. 

1.2 A government-owned and -led partnership for MMS:  
Establishment of an office of nutrition within FMoH, with a dedicated Chief Executive Officer (CEO) reporting to the FMoH and a Desk Head of 
Developmental Nutrition, including delivery of maternal nutrition services. 

1.3 Incorporation of MMS into national guidelines:  
MMS is indicated in the guidelines as a key strategy to prevent and control micronutrient deficiencies among pregnant women. These include the 
National Adolescent, Maternal, Infant, and Young Child Nutrition (AMIYCN), Antenatal Care (ANC) and the National Micronutrient Prevention 
and Control guidelines. 

OUTPUT 2: Strengthening existing and expanding delivery platforms (public and market-based) and supply chains to support the  

introduction of MMS as part of a comprehensive package of maternal nutrition interventions

2.1 Procurement, certification, and distribution of MMS:  
Completed procurement and successful importation of MMS in line with the certification process of the Ethiopia Food and Drugs Authority 
(EFDA).

2.2 MMS demonstration program co-designed:  
Lessons from other countries implementing similar programs, including Tanzania, Burkina Faso, Madagascar and Bangladesh. Uniquely, the 
demonstration program currently implemented in Ethiopia is the largest in the region in terms of geographical coverage and number of pregnant 
women targeted (400,000).

2.3 Intervention woredas selected, regional health bureaus engaged, and health care workers trained: 
This investment builds on UNICEF’s existing program of cooperation with the Government of Ethiopia in eight regions.

2.4 Accelerated roll-out of the demonstration program:   
Following consultations with the FMoH and the RHBs, a roll-out plan for the 21 intervention woredas (the rural/public model) was developed. 

2.5 Feasibility of local production of MMS in Ethiopia:  
In collaboration with Sight and Life Foundation, a market assessment for local production of MMS in Ethiopia was completed, and a report has 
been submitted to the Government (FMoH and Ministry of Industries).

OUTPUT 3: Implementation of the rural and urban SBC campaigns on maternal nutrition and MMS (demand generation)

3.1 Integrating social and behavior change (SBC): 
Designed SBC package aiming at generating demand for ANC services, improving quality of counselling on maternal nutrition and increasing 
uptake of essential services, including MMS.

3.2 Applying behavioral insight approach to improve MMS adherence & ANC visit: 
A Behavioural Health Insight Research and Design LAB (BIRD LAB) has been established at Addis Ababa University School of Public Health to 
support this work and become the center of excellence in behavioral insight in Ethiopia. 

OUTPUT 4: Integrating MMS monitoring into routine nutrition information systems and generating evidence to inform national scale-up

4.1 Monitoring plan for the distribution of MMS in the 21 woredas: 
Developed a joint learning agenda based on the approved theory of change for this demonstration program. A light version of end-user monitor-
ing system which complements the DHIS2 is being implemented to monitor progress of the program implementation using select key indicators 
reported monthly against targets by the participating woredas. 

4.2 Program evaluation:  
A five-step process is being implemented: (1) Defining: understanding the problem and deciding which specific behaviors to address; (2) Explor-
ing and diagnosing socio-cultural, environmental and psychological factors; (3) Prototyping: using human-centered design to co-create tentative 
solutions directly with the people who will use them; (4) Testing proposed solutions using implementation research and experimental methods; 
and (5) Scaling up the recommended intervention. 
CIFF has commissioned the London School of Hygiene and Tropical Medicine (UK) and the Ethiopia Public Health Institute (Ethiopia) to under-
take an evaluation of the demonstration program.
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tion of MMS in Ethiopia still require a third-party laboratory 
testing, given the lack of capacity to undertake required as-
says to test MMS nutrient contents in the country. 

9. Lack of investments and a strategy at country level 
to support local production of MMS: Beyond the market 
assessment, there remains a need to support the encourage-
ment of local businesses to take ownership and leadership in 
establishing local production of MMS in Ethiopia. This includes 
facilitating an assessment of the enabling environment to sup-
port and stimulate local business appetite to invest in the local 
production and the development of an investment case and 
business plans to enhance advocacy efforts promoting local 
production.

10. Need to develop a scale-up plan for MMS in Ethiopia: 
One barrier that inhibits scale-up is the cost of MMS, and the 
financing modalities to support sustainable scale-up in par-
ticular. While developing market-based approaches and pro-
moting local production will be catalytic and game-changing 
in the replacement of IFA with MMS, currently there is a 
need to implement evidence-based advocacy around the 
level of waste incurred in terms of IFA that women receive 
but do not consume. Despite the Government of Ethiopia’s 
investments in ensuring high coverage of the IFA program, 
the proportion of pregnant women taking iron/folic acid 
(IFA) tablets for 90+ days has remained consistently low. 
The government funds spent on procuring wasted IFA can 

be used to procure MMS and to develop partners’ resources 
to meet the gap as the country gradually increases equitable 
access to MMS for every pregnant woman. 

11. Young mothers present a significant proportion of 
clientele visiting ANC services. In Ethiopia, the burden 
of teenage pregnancy (young mothers) remains high, cur-
rently estimated at 24%.6 This specific group is vulnerable 
to additional challenges when it comes to demand, uptake, 
and compliance with maternal nutrition services including 
MMS, and may be at higher risk of poor pregnancy and birth 
outcomes. There is a need to identify and tailor friendly 
services for young mothers. Furthermore, advocacy efforts 
to scale up the use of MMS should also be aligned with 
micronutrient supplementation programs targeting the 
pre-pregnancy period, especially the weekly supplementa-
tion programs among adolescent girls. One in two adoles-
cent girls is deficient in one or more micronutrients, and the 
prevalence of anemia among adolescent girls is 9%, with 
regions having prevalence rates as high as 20%.1

“The introduction of MMS is an 
opportunity to generate demand for 
and to improve the quality of ANC”

Kokobe Ashebir, 20, has a two-month-old baby. Sheʼs attending a routine check-up with Workitu Abera, a health worker at Kolabe Bale Health Post in 
Sire, Oromia Region, Ethiopia.
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Conclusion
The MMS demonstration program is aligned with the Government 
of Ethiopia’s commitment to improve the nutrition of pregnant 
women and birth outcomes of their babies. The program is designed 
to demonstrate: (1) sustainable scale-up of MMS nationally; (2) the 
development of a market-based approach in a setting where supple-
mentation programs are to a great extent based on public for-free 
delivery approaches; and (3) the promotion of local manufacturing 
of MMS to ensure affordable and equitable access to MMS on the 
part of all women in Ethiopia. The introduction of MMS is an oppor-
tunity to generate demand for and to improve the quality of ANC, to 
strengthen the health systems, and to improve the delivery of ma-
ternal health and nutrition services in Ethiopia. The joint learning 
agenda and the mobilization of integrated knowledge will leverage 
existing evidence to inform the sustainable scale-up of MMS in Ethi-
opia.
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Key messages:

• Formative research is the process by which researchers or 
public health practitioners aim to understand the charac-
teristics (e.g., current behaviors, perceptions, needs) of tar-
get populations that influence their decisions and actions.

• The process of programming where multiple micronutri-
ent supplements (MMS) should be delivered would benefit 
from formative research, given the global surveillance and 
monitoring data that have forecasted both upstream and 
downstream challenges to delivering and scaling up MMS 
at the country level such as weak supply chains, low access 
to ANC services, and low-quality behavior change interven-
tions. 

• Formative Research Guidance was developed jointly by 
UNICEF, Sight and Life Foundation and Pennsylvania State 
University to assist countries to introduce MMS for preg-
nant women. 

• This guidance provides an overview of the steps and meth-
ods used to conduct formative research for improved ac-
ceptability and utilization of MMS on the part of pregnant 
women. The guidance manual contents were developed, 
in part, based on formative research conducted in Bangla-
desh, Burkina Faso, Madagascar and Tanzania. 

Introduction
The Formative Research Guidance, developed jointly by UNICEF, 
Sight and Life Foundation and Pennsylvania State University, con-
tains simplified guidance to assist countries in introducing mul-
tiple micronutrient supplement (MMS) for pregnant women. It 
provides an overview of the steps and methods used to conduct 
formative research for improved acceptability and utilization of 
MMS on the part of pregnant women. The guidance manual con-
tents were developed, in part, based on formative research con-
ducted in Bangladesh, Burkina Faso, Madagascar and Tanzania; 
and lessons learned from conducting those formative studies were 

synthesized using a combination of stakeholder feedback and ev-
idence-based research methods. The guidance provides specific 
information to help support the development and design of a for-
mative research process for introducing MMS or other nutrition 
interventions and may be used by implementing agencies and 
field practitioners when introducing MMS in country programs. 
The following is a snapshot of the contents of the guidance, with a 
link to access the full document.

“The guidance provides 
information to help support the 
development and design of a 
formative research process”

What is formative research and why is it important?
Formative research is the process by which researchers or public 
health practitioners aim to understand the characteristics (e.g., 
current behaviors, perceptions, needs) of target populations that 
influence their decisions and actions. Formative research may 
be conducted prior to the design of a behavioral intervention but 
also during implementation, as a type of process evaluation, for 
improving delivery or correcting course as needed.1,2 Typically, 
formative research approaches utilize multiple mixed methods 
(quantitative and qualitative) to triangulate findings across differ-
ent participant types and data sources.3

Formative research is particularly important for enabling re-
searchers and public health practitioners to identify potential ob-
stacles to future programming, such as participation barriers, and 
to develop solutions to minimize or eliminate these obstacles. The 
process of programming where MMS should be delivered would 
benefit from formative research, given the global surveillance and 
monitoring data that have forecasted both upstream and down-
stream challenges to delivering and scaling up MMS at the coun-
try level. These factors include weak supply chains, low access 
to ANC services, and low quality behavior change interventions 
to support and motivate pregnant women. Formative research is 
important in the context of MMS to address evidence gaps and 
develop key insights on how to deliver MMS effectively across dif-
ferent contexts to ensure that MMS does not face the same fate as 
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IFA of low program coverage globally.4 Well-designed formative 
research may yield sociocultural and context-specific findings as a 
first stage of program planning to improve understanding of those 
social, behavioral and systems-level elements important for the 
acceptance and utilization of MMS.

“Formative research is particularly 
important for enabling researchers 
and public health practitioners 
to identify potential obstacles to 
future programming”

Proposed steps in conducting formative research for MMS
The following steps are a simplified process that practitioners may 
consider following before and during formative research. 

Step 1: Understanding the context. Prior to implementing formative 
research, understanding what is already known about a specific 
context is important. This includes documenting the existing 
information available in each country/area using a literature re-
view of ethnographic analyses, peer-reviewed and grey literature. 
Multiple sources of country-level information are available for 
gathering this information such as: sociocultural assessments, 
anthropological studies; Semi-Quantitative Evaluation of Access 
and Coverage (SQUEAC) and Standardized Monitoring and As-
sessment of Relief and Transitions (SMART) surveys; Knowledge, 
Attitudes and Practices (KAP) surveys; Demographic and Health 
Surveys (DHS); Multiple Indicator Cluster Surveys (MICS); and 
health facility surveys. These materials can provide rich informa-
tion on context-specific causes of undernutrition, organization of 
stakeholders, health services coverage, and determinants of key 
behaviors of interest. 

Table 1: Examples of methods for conducting formative research

Formative research method Description

Free listing and pile sorting Methods that help generate data to understand how community members conceptualize foods 

and illnesses common to pregnancy. These methods are implemented with the help of an 

interview guide.

Semi-structured interviews Interviews are useful to gain a general understanding of the reported practices, individual 

perspectives, personal experiences, and perceptions of pregnant women in the community. 

They are best conducted using open-ended questions covering a specific list of topics and are 

implemented with the help of an interview guide.

Focus group discussion Focused discussions with a small group (usually 6 to 12 people) of participants are key for bet-

ter understanding the attitudes, perceptions, and beliefs pertinent to the issues being  

examined. These discussions will provide multiple perspectives and build consensus around 

topics, and pick up on social norms, group dynamics, and concrete experiences linked to a 

particular behavior. Essential tools for eliciting informative perspectives in focus groups include 

open-ended questions and participatory activities and are facilitated by a moderator using a 

prepared interview guide. 

Participatory workshops Participatory workshops with diverse groups of community members allow them to brainstorm 

ideas and identify common barriers that mothers experience in the context of seeking care and 

using prenatal supplements; these workshops also provide the opportunity to brainstorm and 

rank preferred strategies for overcoming those identified barriers. A guide should be developed 

containing specific questions that can generate one-word or one-phrase responses.

Direct observations Direct observations are useful for gathering quantitative data that can be used to corroborate 

or expand on qualitative findings. For example, direct observations may help to inform MMS 

marketing materials by providing information about locally available supplements. They can 

also be used for collecting qualitative data in the form of textual field notes that describe meal 

preparation and feeding behaviors. An observational tool that should be developed to assist 

with direct observations can be paper-and-pencil-based or adapted for use on a tablet. 
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Step 2: Define formative research objectives, methods, and tools. 
Start with developing clear research objectives to focus the study 
on the most critical information needed to inform decisions and 
program design. Good research objectives include a general ob-
jective and specific objectives; use action verbs such as “to de-
termine,” “to compare,” “to verify,” “to describe,” and “to assess.” 
Avoiding vague terms such as “to study” will help your objectives 
be more precise. Next, formulate research questions using the in-
formation gathered in Step 1. These questions should be designed 
to facilitate identification of knowledge gaps and match the re-
search objectives. Narrow the list of questions to the ones that are 
most relevant and important for the research. Finally, identify 
the appropriate combination of data collection methods that will 
most effectively generate data to answer the established research 
questions. Table 1 provides an overview of common formative 
research methods. 

Step 3: Planning logistics of formative research. This step includes 
developing work plans, budgets, personnel, and sample size, to 
name a few factors, along with planning for and obtaining ethical 
approvals. 

Step 4: Data collection and analysis. Once the data collection 
methods and tools have been identified, the process of collection 
can begin. Formative research is an iterative process, such that 
the data collection and analysis guide the program development 
rather than answering specific research questions. Data analysis 
is important for answering the guiding research questions and in-
forming MMS programming. As with the literature review phase, it 
is useful to summarize the information collected in a document by 
theme, as well as to compare it to the literature review. 

Step 5: Using formative research to inform the design of an MMS pro-
gram/intervention and revise based on pilot testing. This step is fo-
cused on testing intervention strategies developed using findings 
from Steps 1 and 2 in an iterative design. Ethnographic findings 
from Step 1 may be used to generate local terms and phrases for 
tailored messaging promoting MMS, while participatory findings 
from Step 2 may be used to inform choice of intervention strate-
gies that may assist pregnant women in overcoming key barriers 
to antenatal care and MMS usage.

“Formative research may help to 
improve the likelihood that MMS 
will be accepted and utilized”

Conclusion
Given the potential of MMS for improving pregnancy-related 
health and birth outcomes, investing time and resources in 
well-designed, systematic formative research may help to im-
prove the likelihood that MMS will be accepted and utilized by 
pregnant women across cultural contexts. What is provided in 
the foregoing is only a snapshot of the full Formative Research 
Guidance for MMS developed by UNICEF, Sight and Life Founda-
tion, and Pennsylvania State University, available here: https://
sightandlife.org/get-involved/news-announcements/new-forma-
tive-research-guide-multiple-micronutrient-supplements-mms 
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Key messages:

• As more countries consider implementing multiple micro-
nutrient supplements (MMS) policies and programs within 
country-level health systems, barriers to acceptability and 
uptake need to be systematically identified and addressed 
in order to enhance service delivery. 

•  UNICEF, in partnership with Sight and Life Foundation 
and Pennsylvania State University, used a mixed-method 
approach to conduct formative research whose results in-
formed the context-specific design and implementation of 
MMS in four countries (Bangladesh, Burkina Faso, Mada-
gascar, and Tanzania).

•  The formative research study was designed using a social 
marketing framework and employed Rapid Assessment 
Procedures (RAP) conducted over two iterative phases. 

•  The formative research identified multi-level barriers and 
facilitators that may be considered when designing, im-
plementing, and evaluating health services delivery where 
MMS is being offered within antenatal care (ANC).

•  The work of implementation research conducted across the 
four countries will help to build the evidence base for fur-
ther in-country scaling and policy adoption of MMS, as well 
as contributing to global evidence.  

•  Study findings and lessons learned from the formative 
methodology across the four contexts will be synthesized 
to develop a formative research guidance that may support 
programs to appropriately introduce MMS in other settings 
globally.

• Well-designed formative research may yield socio-cultural 
and context-specific findings as a first stage of program 
planning to improve understanding of social, behavioral, 
and systems-level elements important for the acceptance 
and utilization of MMS. 

Background
Improving Maternal and Pregnancy Outcomes through Vital Nutri-
tion and Growth (IMPROVING) is a multi-country project funded by 
the Bill & Melinda Gates Foundation. Using existing government 
delivery systems, it aims to implement demonstration projects and 
to advocate for, and scale up, the provision of MMS for use among 
pregnant women in four priority countries with high burdens of 
maternal and child undernutrition in sub-Saharan Africa and Asia 
(Bangladesh, Burkina Faso, Madagascar, and Tanzania). In addi-
tion, the project aims to strengthen global support systems on MMS 
supply chains and programmatic delivery approaches, which will 
support the availability of MMS supplies. In these countries, MMS is 
being delivered as part of antenatal care (ANC) with nutrition coun-
selling and weight gain monitoring, which provides an opportunity 
to improve the quality of pregnancy care for all women.

Despite its potential for optimizing health and nutrition, MMS 
is a novel nutrition product in these countries and thus careful in-
troduction is needed for improving the likelihood of acceptability 
and compliance during the pregnancy life-stage. Between Octo-
ber 2020 and May 2021, UNICEF, in partnership with Sight and 
Life Foundation and Pennsylvania State University, conducted a 
multi-phased, formative research study in four countries (Ban-
gladesh, Burkina Faso, Madagascar and Tanzania) to inform the 
context-specific design and implementation of nutrition programs 
introducing MMS. These research efforts were carried out in sup-
port of national and subnational governments and in the context 
of strengthening their ANC services.

“IMPROVING aims to implement 
demonstration projects and to 
advocate for, and scale up, the 
provision of MMS”

Formative research design and purpose
The formative research used a mixed-method, participatory ap-
proach that was designed using an iterative research framework 
with the following overarching aims:
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1. To understand the ethnomedical perspectives regarding 
maternal health and nutrition.

2. To generate demand for MMS through tailored social mar-
keting approaches.

3. To determine important barriers and facilitators to appro-
priate MMS utilization using a Trial of Improved Practices 
(TIPS) approach.

Figure 1 provides a study design overview, whereby a com-
bination of qualitative, participatory, and ethnographic methods 
were conducted across three iterative phases.

Figure 1:  Examples of methods for conducting formative research

cy-related practices in this setting. Phase 2 utilized community 
workshops, focus groups, and market observations to generate 
community inputs on product- and placement-related factors 
(e.g., packaging, logo, language) important for ensuring adequate 
consumer demand and to develop culturally appropriate and tai-
lored MMS programming. 

Phase 3 was designed as a TIPS to be conducted during the early 
phases of implementation to assess the behavioral factors of accept-
ability and compliance of MMS among pregnant women, allowing 
for feedback loops and course corrections as needed.

“The dataset yielded broad, 
cross-sector findings related to 
the experiences of women during 
pregnancy”
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Design
The methodological approach drew from Rapid Assessment Pro-
cedure (RAP) for ensuring rigorous and systematic data collection 
in a programmatic context1. Phase 1 included free lists, pile sorts, 
and semi-structured interviews among pregnant women and 
health workers for an ethnographic understanding of pregnan-
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Analysis 
This formative research approach utilized different analytic proce-
dures per type of data generated. Textual data from focus groups 
and semi-structured interviews were thematically analyzed using 
Dedoose software, a mixed-methods research software program, 
to manage transcripts, code text, and retrieve text segments for in-
terpretation. Numerical data from market observations and com-
munity workshops were summarized using simple descriptive 
statistics. Free list and pile data were statistically analyzed using 
cultural domain analysis procedures. Findings were grounded in a 
social marketing framework and triangulated across methods and 
participant types to enhance data credibility.2

Sample findings 
The formative research provided information on three strategic 
areas of the demonstration project: (i) Strengthening of the 
demand creation for antenatal care and MMS through communi-
cation on social and behavioral change; (ii) Improving the con-
sumer-facing packaging and labeling; and (iii) Capacity-building 
of Health Workers and Community Health Workers.

The resulting quantitative and qualitative dataset yielded 
broad, cross-sector findings related to the experiences of 
women during pregnancy, as well as those specific to micronu-
trient supplementation and antenatal care services. A few sam-
ple findings across the four countries are as follows (all of the  
findings can be found in the four country reports listed at the end 
of this paper): 

Aim 1: To understand the ethnomedical perspectives regarding ma-
ternal health and nutrition
Understanding how local communities conceptualize health, ill-
ness, and diets is important in determining how they will receive 
and use a nutritional supplement. In Tanzania, researchers found 
differential levels of knowledge and perceptions regarding disease 
causation during pregnancy, optimal diets across trimesters, and 
long-standing social norms that influence dietary choices. While 
most pregnant women knew that prenatal supplements were cru-
cial ‘to increase blood’ during pregnancy, few knew about their 
potential for preventing birth defects, for instance. Practical con-
cerns also emerged during interviews: many participants cited 
challenges and complaints associated with the use of the available 
IFA (vomiting, nausea, dizziness, sweating, unappealing odor, and 
flavor and taste). 

Cultural data reflecting food prescriptions (remedies – foods 
that should be eaten during pregnancy) and proscriptions (taboos 
– foods that should be avoided during pregnancy) were also iden-
tified during this formative work. Table 1 summarizes examples 
of culturally prescribed foods from the Burkina Faso study site.

Aim 2: To generate demand for MMS through tailored social market-
ing approaches 
Findings from the formative research also highlighted import-
ant insights obtained on the ‘4 Ps’ – product, price, placement, 
and promotion – of MMS.  They also offered an opportunity to 
introduce innovations. Regarding product design, pregnant and 
lactating women were purposely sampled in the four countries 
using community workshops, focus group discussions, and a sur-
vey (Burkina Faso only) to gain inputs regarding preferred MMS 
packaging characteristics (color, logo, slogan). Mock MMS box 
designs, with design options based on local contexts, were used 
to prompt discussion, and voting on preferred MMS design ele-
ments was conducted. Based on the participatory data collected 
on MMS packaging, UNICEF used the women’s feedback and 
worked with suppliers to tailor the packaging with the goal of en-
hancing acceptability and uptake. The packaging is available in  
four languages (English, French, Arabic, and Spanish) as a stan-
dard product  (Figure 2). 

Table 1:  Burkina Faso food prescriptions and proscriptions

Name and description of food Cultural explanation for why it should be consumed during pregnancy

Nagouri (peanut) It is a substitute for meat or fat.

Tando (clay) Consumed to avoid nausea.

Babenda (mixed-leaf sauce with sour 
taste, available the year round)

Digestible, helps combat constipation and also contains a lot of vitamins because made of several 

leaves.

Aim 3: To determine important barriers to, and facilitators of, 
appropriate MMS utilization
Understanding possible barriers to MMS consumption is import-
ant for improving acceptability and adherence. Data from commu-
nity workshops, focus group discussions, interviews, and market 
observations were synthesized to understand the range of factors 
influencing maternal health and nutrition during pregnancy. Re-
sults from the four countries revealed weak service delivery plat-
forms. This is reflected in the way that ANC services are organized, 
as well as distance and financial barriers – such as transportation 
and cost of supplements – all of which prevent women from ac-
cessing routine ANC services and prenatal supplements. In addi-
tion, health workers are not adequately trained to counsel women 
on nutritious diets and supplements. Further, women face a range 
of cultural norms around food and misconceptions around iron 
supplements. Their capacity to access nutritious diets and ante-
natal care is greatly influenced by close family members and gen-
dered norms. Table 2 presents reported barriers from Bangladesh.
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Figure 2:  Customized MMS box design based on women’s pref-
erences in four countries o 

Table 2:  Reported barriers to prenatal supplementation in Bangladesh

Reported barriers to 

supplementation during pregnancy

Supporting quotations 

High cost of supplements “Of course, vitamins are required but we can’t afford the vitamins.”

Bhola, interview, pregnant woman

Supplement odor/smell “Many people do not like the vitamins that are available in the clinic; the medicine has a mild odor, which 

is why many people do not want to eat [them].”

Bhola, interview, pregnant woman

“Yes, it’s smelly [iron]. Iron and calcium cannot be taken due to their smell.”

Bhola, focus group with pregnant and lactating women

Physiological side-effects of 
supplements 

“Many [women] say that they cannot take iron because it causes constipation. Though their body needs 

vitamins, they [pregnant women] cannot take such vitamins due to these problems.” 

Bhola, interview, health worker

Perception that supplements can 
cause delivery complications 

“Vitamin supplements make the baby large, for which babies cannot be delivered normally and require a 

C-section.”

Bhola, focus group with pregnant and lactating women

Limited access to supplements 
 due to poor road conditions  

and stock-outs 

“The road to the clinic is not good and gets flooded during high tide.”  

Bhola,  focus group with pregnant and lactating women

“Medicines are not available in the clinics most of the time.”

Kurigram, focus group with pregnant and lactating women

“Findings are being utilized to 
develop tailored social marketing 
strategies for introducing MMS and 
increasing the coverage of ANC 
services”

Conclusions and next steps
Formative research in the four countries led to a better under-
standing of the multi-level barriers and facilitators to ANC use 
and MMS acceptability and compliance prior to design and im-
plementation. Together, findings from Phases 1 and 2 are being 
utilized to develop tailored social marketing strategies for intro-
ducing MMS and increasing the coverage of ANC services. Several 
strategies have already been identified to support the introduction 
of MMS. By way of illustration, one of the strategies identified in 
Burkina Faso is to expand the number of days when ANC is offered 
to women – from 1 to 3 days per week. In Bangladesh, UNICEF is 
exploring a strategy to bring ANC services closer to where women 
are working in garment factories.  Another tailored strategy is to 
strengthen the links between facilities and communities, as all 
four countries are planning to transfer responsibilities to commu-
nity health workers to promote early ANC attendance and MMS 
adherence rather than relying on facility-based approaches only. 
Madagascar is also exploring whether community health workers 
can be effective in distributing MMS, and Tanzania is looking into 
whether switching to free MMS distribution might remove finan-
cial barriers to uptake. 

Formative research reports
All four formative research reports can be found at the 
following links: 
Bangladesh 
https://hmhbconsortium.org/content/user_files/2021/12/Ban-
gladesh_FormativeReport_MMS_09.13.2021-fieldwork-cover.pdf
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Introduction
Multiple micronutrient supplementation (MMS) is one of the 
most cost-effective, impactful investments available to im-
prove maternal nutrition and birth outcomes. It is recom-
mended by the World Health Organization (WHO) in the context  
of rigorous research.1 

Despite the breadth of evidence spanning over 20 years2 on 
the impact of MMS on maternal nutrition and the WHO’s inclusion 
of MMS onto its Essential Medicines List (EML) in 2021,3 many 
countries have not prioritized MMS or introduced it into their na-
tional health programs and platforms. Many countries grapple 
with difficult decisions, including whether to transition from iron 
and folic acid (IFA), the standard protocol for decades, to MMS. 
For policymakers to recommend the switch from IFA to MMS, sys-
tematic and targeted advocacy for MMS and a strong enabling en-
vironment are necessary. 

The Healthy Mothers Healthy Babies (HMHB) Consortium’s 
advocacy agenda
Advocacy can have far-reaching positive impacts on public health 
by providing policymakers with the information they need to 
make decisions and influence legislation. Effective public health 
advocacy encompasses various activities and requires research, 
public education, organizing, mobilizing, and lobbying. 

The HMHB Consortium, hosted by the Micronutrient Forum, 
has over 100 organizational and individual members and is driv-
ing the advocacy agenda for MMS worldwide. HMHB aims to in-
crease maternal nutrition and MMS awareness within the larger 
context of women’s health and equity and to promote MMS im-
plementation, adoption, and adherence. HMHB’s advocacy efforts 
are directed towards increasing investments and triggering pol-
icy change to adopt and scale up MMS by providing critical evi-
dence-based resources and amplifying women’s voices.

“For policymakers to  
recommend the switch from  
IFA to MMS, systematic  
and targeted advocacy  
for MMS and a strong enabling 
environment are necessary”

Positive progress
Countries need comprehensive national maternal health and nu-
trition policies that are equitable, efficient, and effective in deliver-
ing service and which recognize MMS as an essential intervention 
for mothers. Advocacy efforts for MMS and technical consultations 
involving key normative agencies such as the WHO and UNICEF 
gained momentum in 2015–2018. The publication of the revised 
WHO Antenatal Care Guidelines on MMS in 2020 accelerated these 
efforts.1 In 2021, following a joint evidence-based submission by 
the Micronutrient Forum and the New York Academy of Sciences, 
WHO updated its Model EML (22nd list) and included MMS,3 and 
the HMHB consortium was launched to spearhead MMS advocacy 
efforts globally. Momentum has also been built over the past years 
and can be leveraged in 2023 to accelerate the introduction and 
scale-up of MMS in other countries.  

Advocacy for MMS: HMHB’s approach 
HMHB’s strategic advocacy objective is to initiate, accelerate and 
amplify efforts that raise awareness about the scope and con-
sequences of maternal malnutrition and the evidence base in 
support of high-impact maternal nutrition interventions, such 
as MMS, as well as build consensus for the introduction of MMS 
and advocate for maternal nutrition policy and program adoption 
within the larger context of women’s nutrition and equity. 

Barriers to the introduction of MMS in policy and programming
Numerous barriers, some exclusive to MMS and some related to 

general healthcare practices, are encountered by maternal nutri-
tion actors in most countries. Table 1 below lists a few of these 
barriers, but to overcome them national health and nutrition pol-
icies, strategies, and EMLs must include MMS. 
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“Knowledge without action is 
insufficient: policy-relevant 
evidence and expertise are critical 
to driving evidence-based policies 
and impactful activities”

Expected outcomes
1. Global and regional advocacy for maternal nutrition and 

MMS will result in aligning key stakeholders and normative 
agencies and adopting a comprehensive approach to maternal 
nutrition programming. Women’s nutrition, health and wellbe-
ing will be recognized as central to maternal nutrition, leading 
to increased investments by donors and governments. 

2. Policy changes at regional and national levels, especially in 
low- and middle-income countries (LMICs), will create an 
enabling environment for maternal nutrition programming. 
These changes will include the inclusion of MMS into the 
national EMLs and the integration of MMS and other evi-
dence-based interventions into national maternal nutrition 
and health policies and strategies. Additionally, advocacy 
for MMS policies and frameworks in regional level norma-
tive bodies such as the African Union Commission will pave 

Accelerating Advocacy Actions and Building Policy-enabling Environments for Multiple Micronutrient Supplementation

Table 1:  Key barriers to progress on implementing MMS in LMICs

Individual and community levels
• Safety and effectiveness concerns: Safety, e.g., of co-interventions in the same individual or population; dosage (30 mg versus 60 

mg) of iron in MMS; poor adherence to supplementation regimens among target populations; women’s empowerment – lack of 
female financial and health decision-making; cultural and religious beliefs.

Country level
• Unclear guidance and regulatory environment: Country governments hesitate to adopt MMS due to context-specific WHO recom-

mendations; MMS is not yet included in the national essential medicines lists of many LMICs; misinformation or difficulty in 
interpreting MMS-related data leading to hesitation by national governments. 

• Funding: Inadequate funding from government budgets, international donors, and private-sector partners; limited political 
commitment to invest in nutrition interventions, particularly in countries with competing health and development priorities; 
insufficient advocacy efforts to raise awareness of the benefits of MMS among policymakers and donors. 

Institutional level
• Effectiveness: Insufficient monitoring and evaluation systems to track the impact of supplementation programs on nutritional 

status to inform program and policy review.  
• Cost and supply issues: Unclear cost implications of switching from IFA to MMS; high cost of procuring and distributing MMS, 

particularly in low-income countries with weak health systems; lack of clear MMS product specifications or guidance for man-
ufacturers and suppliers leading to few manufacturers investing in MMS production; limited availability of quality-assured 
supplements from reliable manufacturers; challenges in ensuring a steady supply of supplements, particularly during times 
of crisis or emergency. 

• Lack of prioritization in maternal health policies and by maternal health experts: In many LMICs, MMS is not yet a mainstream pri-
ority in maternal health policies and nutrition policies; insufficient advocacy for high-impact maternal nutrition interventions 
during policy and guidelines review processes; competing health priorities, e.g., HIV, malaria, COVID-19.

the way for improved maternal nutrition and health out-
comes in LMIC.

3. Supply improvements that align product specifications and 
investments to increase manufacturing capacity and prod-
uct supply to reach an additional 23.0 million pregnancies by 
2024.4 

4. Implementation science related to MMS scale-up will be 
better understood and coordinated by implementing agen-
cies. Finally, national decision-makers, implementers, ma-
ternal health experts, and maternal nutrition stakeholders 
will be informed of, and will have, a common understanding 
of the scientific evidence regarding the impact, safety, and 
cost-effectiveness of essential maternal nutrition interven-
tions. 

The HMHB MMS Advocacy Toolkits
Regarding MMS, knowledge without action is insufficient: 
policy-relevant evidence and expertise are critical to driving 
evidence-based policies and impactful activities. HMHB has de-
veloped an Advocacy Resources Center to equip national actors 
with the necessary tools to scale up MMS in their countries and 
facilitate in-country dialogues that will support policy alignment 
and consensus. 

To be an effective advocate, one needs the opportunity to tell 
one’s story. The key advocacy resources in Table 2 have been 
translated into four languages (English, French, Spanish and Ar-
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Advocacy tool and link Description

MMS Advocacy Slide Deck These adaptable PowerPoint slides are divided into five core modules:

Module A

Module B

Module C 

Module D 

Module E

Pregnancy and Nutrition

Global Scope of Maternal Malnutrition

Evidence on MMS

National Impact and Investment Case

Introducing and Scaling MMS and Case Study on Indonesia.

The MMS advocacy brief Meant to equip champions and decision-makers to advocate for safe, affordable and cost-effective 

MMS to improve maternal health.

The FAQ brief on MMS Addresses questions on MMS such as the need, benefits, composition, and guidance on MMS; 

 provides updated, evidence-based answers to questions from stakeholders.

The Advocacy Brief and FAQ on 

Inclusion of MMS in WHOʼs EML

Answers questions related to the inclusion of MMS in WHO’s Essential Medicines List.

The HMHB’s world map of MMS 

activities

Documents all MMS-related activities worldwide.

The women’s voices short films The ‘women’s voices’ short films spotlight women in various global contexts and highlight the chal-

lenges and opportunities to improve micronutrient intake and the nutritional wellbeing of mothers.

Blogs, expert/coffee and chai chats, 

knowledge bytes, newsletters

Published on various technical topics, including periodic newsletters showcasing current news and 

events.

HMHB Knowledge Hub including the 

Advocacy toolkit

More advocacy resources and further evidence on the benefits of MMS, recent data, guidance and 

relevant tools.

The HMHB Consortium website HMHB’s main communication portal.

abic) for public health professionals, national health officials and 
partners in NGOs, research, academia, program implementors, 
and local MMS providers and distributors. 

Table 2:  HMHB MMS advocacy tools and resources 

Organizations and individuals active in maternal health and 
nutrition are invited to join the HMHB Consortium as a member 
and subscribe to the HMHB newsletter. To learn more: HMHB@
micronutrientforum.org.  Follow us on Twitter, LinkedIn, Face-
book, and Instagram.
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• The SCA findings are used to support evidence-based 
awareness-raising and consensus-generating activities to 
understand MMS supply options, build consensus on what 
the findings mean, identify any remaining questions, and 
gain consensus on the strategy or strategies national deci-
sion-makers should test to secure long-term access to MMS 
product supplies.

Key messages:

• The Supply Context Assessment (SCA) guides a consoli-
dation of information to be used to inform stakeholders 
and decision-makers about long-term United Nations In-
ternational Multiple Micronutrient Antenatal Preparation 
(UNIMMAP) Multiple Micronutrient Supplements (MMS) 
supply options and facilitates consensus-building of se-
lected option(s) for further exploration. 

• The SCA utilizes a comprehensive desk review and in-
depth interviews to answer questions around four key mod-
ules: (1) Government Policy and Regulatory Framework, (2) 
Manufacturing (Product Availability and Accessibility), (3) 
Government Procurement Systems, and (4) Current Mar-
ketplace Characteristics for MMS Products.

• Researchers implementing the SCA should have a baseline 
understanding of procurement and associated regulations 
pertaining to medicines and nutritional supplements that 
needs to be synthesized from the information gathered and 
clearly present them as findings.

Figure 1:  A generic implementation science (IS) approach

Introduction
Establishing and securing sustainable availability of, and access to, 
supplies of the United Nations International Multiple Micronutrient 
Antenatal Preparation (UNIMMAP) Multiple Micronutrient Sup-
plement (MMS) is a key requirement for national health services 
seeking to integrate MMS into national health systems. Most coun-
tries introducing MMS are keen to learn how they can access MMS 
supplies –  whether through local manufacturing or importation.1 
Implementation science (IS) is being used by national health ser-
vices to design and test effective strategies for securing access to 
MMS supplies.2 

The generic IS model is shown below in Figure 1. A full descrip-
tion of its application to secure an available and accessible supply 
of MMS is presented elsewhere in this MMS Special Report in the 
paper entitled: Synchronizing Access to UNIMMAP MMS Product Sup-
plies with Program Implementation (p. 132).
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The initial step in the IS approach to MMS supply issues is to 
create an enabling environment for exploring and testing feasible 
options for securing MMS supplies. This paper presents a tool to 
facilitate a landscape or situational analysis of the supply envi-
ronment: the Supply Context Assessment (SCA). The SCA helps 
national decision-makers to make an initial, evidence-based de-
termination about the feasibility of potential options for securing 
MMS supplies: local manufacturing, importation, or some combi-
nation of the two.

“It is counterproductive for a nation 
to decide to manufacture locally or 
to import product before there is 
some evidence of the feasibility of 
either option”

Figure 2:  Key areas for assessment and analysis 

Government procurement 
systems

• Overall procurement 
operations – how the 
national government 
procures medicines, 
including how new 
medicines and nutritional 
supplements are added and 
integrated into the 
procurement system – with a 
focus on medicines that are 
new and not available o� the 
shelf in the country

• Decision-making about 
a�ordability

• Procurement practices and 
the steps of procuring a 
medicine or nutrition 
supplement product for the 
�rst time, including any 
existing practices on 
procurement of medicines 
from international suppliers

• Distribution, warehousing 
and other supply chain 
related practices at all levels 
of the health care system

Current marketplace 
characteristics for MMS 
products

• Current MMS products 
available in the national 
marketplace (i.e., any 
product in the national 
marketplace intended for 
pregnant women)

• Comparison of product 
formulations in the 
marketplace with 
UNIMMAP MMS

• Comparison of price, 
promotion, sale/use of 
nutritional products 
nationally available

• Whether available 
nutritional supplement 
products conform to label 
claims upon independent 
veri�cation (assessed 
through independent 
product testing in an 
approved lab)

Manufacturing 
(product availability & 
accessibility)

• Availability and modes of 
accessing imported medicine 
products that are nutritional 
supplements

• Information about the 
feasibility of creating a 
domestically manufactured 
medicine product consisting 
of nutritional ingredients

• Whether there is a 
manufacturers’ association; 
or whether the regulatory 
authorities maintain a list of 
all manufacturers who might 
be capable of producing 
MMS

Government policy & 
regulatory framework

• Current awareness about 
UNIMMAP MMS

• How nutritional 
supplements for pregnant 
women are classi�ed

• Applicable regulatory 
requirements for medicines 
that are nutritional 
supplements

• Good manufacturing 
practices (GMP and 
pharmacopeial) standards 
that are applicable to the 
production and distribution 
of medicines that are 
considered nutritional 
supplements

• Regulatory audits (factory 
audit, required certi�cations, 
independent veri�cation 
programs, etc.)

• Product registration 
requirements 

• Existing provisions for 
taxation and regulatory 
enforcement of domestic/
imported products

• Halal certi�cation 
requirements

• Labeling requirements
• The role of the national 

essential medicines list 
(NEML) vis-à-vis whether or 
not a national health system 
can incorporate/use a new 
medicine that is a nutritional 
supplement

• Whether and how imported, 
donated medicines must 
meet local regulatory 
requirements

• Sequence of actions required 
to establish an MMS policy 
and achieve regulatory 
approval for an MMS product
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Why use this toolkit
The SCA generates and organizes information that can be used to 
raise the awareness of stakeholders and decision-makers regard-
ing possible long-term supply options for accessing MMS, and to 
facilitate consensus-building around the selected option(s) for 
further exploration (i.e., in phase 2 of the IS approach). A full SCA 
toolkit is available from the Vitamin Angel Alliance upon request.

The SCA builds on Sight and Life Foundation’s Supply Readi-
ness Assessment (SRA) (Box 1) and aims to deliver a comprehen-
sive assessment of the supply landscape in four areas – each of 
which is examined using a separate assessment ‘module’ (Figure 
2). Conducting the SCA, raising evidence-based awareness about 
feasible supply options, and building consensus to focus national 
efforts on an identified strategy to test for securing access to MMS 
are critical steps for decision-makers. Without these efforts, na-
tional decision-makers may opt to undertake local MMS manufac-
turing without really knowing whether existing national technical 
capacity matches capacity required; alternatively, challenges of 
importing MMS may be underestimated. It is counterproductive 
for a nation to decide to manufacture locally or to import product 
before there is some evidence of the feasibility of either option. 

box 1:  Building on Sight and Life Foundation’s Supply  
Readiness Assessment (SRA)

The SCA is modeled after the Supply Readiness Assessment 
(SRA) toolkit published by Sight and Life Foundation.3 The SRA 
has been modified here to focus only on the needs of national 
health systems, rather than a general market assessment. 
Specifically, the SCA includes a new module on government 
procurement and expands upon data collected in other mod-
ules in the SRA. While the SRA was originally designed to be 
implemented remotely and derive information through key-in-
formant interviews, the SCA is achieved primarily through 
significant in-person interviewing by national experts and re-
quires several weeks of in-country activities to complete.

Skills needed to conduct the SCA
Conducting the SCA requires a broad understanding of the 
in-country processes for obtaining and using medicines (includ-
ing nutritional supplements) in national health systems. A base-
line understanding of procurement and associated regulations 
pertaining to medicines is needed, and the ability to synthesize 
that information and present it clearly. Expertise in cost-benefit 
analysis, business case development, and budget impact analysis 
will be needed when these analyses are conducted.  

Methods
Data collection includes a comprehensive desk review and in-
depth interviews. Implementing the SCA requires an iterative and 
cyclical approach, shifting between reviewing existing materials 
and conducting interviews. Answers to questions will frequently 

reveal subsequent questions that require more information. De-
pending upon the context, it may be appropriate to begin with a 
desk review of available information or it may be necessary to con-
duct initial interviews to better understand the supply context and 
know where to identify relevant materials for review.

1. Comprehensive desk review
An initial review of literature and policies will begin to help an-
swer questions about the supply landscape. 

To do: 
• Conduct review of peer-reviewed literature, grey literature, 

and government policies and documents relevant to under-
stand the maternal nutrition and supplement situation.

• Conduct an MMS cost-benefit analysis. We suggest using 
the existing Nutrition International cost-benefit calculator 
to facilitate this analysis available at: https://www.nutri-
tionintl.org/learning-resources-home/mms-cost-benefit-
tool/.4 

• Conduct a market assessment. Details on how to conduct 
the market assessment can be found in the Sight and Life 
Foundation SRA.3 In addition, samples of products should 
be purchased in sufficient quantities to allow for indepen-
dent laboratory testing to assess how well a product’s con-
tents conform to product label claims on ingredients.

Outcome: A report that i) describes existing government pol-
icies and the regulatory framework applicable to MMS, MMS 
manufacturing landscape and factors that affect importation or 
local manufacturing of MMS, government procurement systems 
for new products, and the current availability of similar prod-
ucts in the marketplace); and ii) describes what critical infor-
mation is not available from a desk review that requires further 
data gathering via interviews with local experts. 

2.  In-depth interviews (IDIs) with key stakeholders  
organized by each specialized module

Using the desk review findings, key informants will need to be 
identified who can provide more information that supports prac-
tical understanding of information generated during the desk 
review. The number and type of key-informant interviews will de-
pend upon the findings of the desk review, the scope of expertise 
needed to clarify information generated, and the nature of addi-
tional questions raised while conducting the desk review. Tips for 
conducting in-depth intereviews are included in Box 2.

To do: 
• Identify areas within the review that require further in-

quiry.
• Identify key informants within the national context (in-

cluding government officials or other informed national 
stakeholders inside or outside the government) who can 
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speak authoritatively about the process by which the gov-
ernment procures and distributes medicines and nutri-
tional supplements.

• Conduct the key-informant interviews.
• Integrate findings into the comprehensive desk review re-

port and continue conducting interviews as needed until 
identified questions are answered.

Outcomes: Information from IDIs should be integrated into the 
draft SCA report to identify new data, alignment, or discrepan-
cies in the findings, and further areas of inquiry needed. 

box 2:   Tips for implementing in-depth interviews

• It is important to gather information that informs an un-
derstanding of how policy change is achieved; what are the 
steps for changing policy; and what are the specific steps, if 
applicable, for changing policy to include MMS use in the 
national health services; and how policy (and the timing of 
its formation) intersect with actions needed to incorporate 
MMS into the procurement system, including any require-
ments that need to be fulfilled.

• An important aspect of the SCA is gaining an understand-
ing of how the totality of the government (i.e., not just the 
ministry of health, but also other relevant ministries such 
as the ministry of finance/planning) assesses the value of 
new interventions being considered for adoption. This may 
require further budget impact analysis if requested by gov-
ernment officials.

• Interviewers are encouraged to exert a healthy skepticism 
regarding key informants from the manufacturing sector 
about their stated capabilities, as these have a vested in-
terest in the outcome of a discussion regarding whether a 
government should explore local manufacturing of MMS. 
Further verification of manufacturer abilities is essential.

• Prior to beginning the SCA, especially where a university is 
assisting with implementing the SCA, the need for ethical 
review should be discussed and confirmed with the research 
team. This work is generally considered ‘non-human sub-
jects research’, since primary data collection is from key in-
formants providing objective information about their work, 
and not about their own personal or subjective knowledge, 
opinions, attitudes and practices. However, each ethical re-
view board has their own processes for making this deter-
mination that need to be followed to ensure the appropriate 
protection of study informants.

MMS Supply Context Assessment (SCA) Tool for National Governments

How to use SCA findings to give momentum to IS Phase 2 
activities
The findings of the SCA, if robust, should support awareness-rais-
ing activities to the most probable strategies available in a national 
context for securing MMS access (while identifying any remain-
ing issues, or eliminating certain strategies for securing access to 
MMS), and should lead to consensus around the strategy or strat-
egies national decision-makers decide to test for gaining access to 
MMS product over the medium to long term. Actual testing of the 
strategies selected for securing MMS product is the objective of ac-
tivities undertaken in phase 2 of the IS approach. Tools to facilitate 
phase 2 activities are being tested and will soon be made available 
by the Vitamin Angel Alliance.
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Key messages:

• Originally launched in 2020, PATH’s Asset Tracker data-
base is an open-access, online tool to equip advocates, do-
nors, government decision-makers, and implementers with 
national coverage data for evidence-based interventions or 
‘assets’ across 81 of the ‘Countdown to 2030’ countries.1 
In-depth data for MMS is included from six focus countries 
(Burkina Faso, Ethiopia, India, Kenya, Nigeria and Paki-
stan), with subnational data from all focus countries, ex-
cluding Pakistan. 

• The Asset Tracker database tracks 26 milestones for 
scale-up, from global guidelines and market availability, 
national policy adoption, and system integration and read-
iness to implementation and service delivery, availability, 
and coverage of maternal, newborn, child health and nu-
trition (MNCHN) assets, including multiple micronutrient 
supplements (MMS) and iron and folic acid (IFA) during 
pregnancy. 

• Global, national, and subnational stakeholder interviews 
and literature reviews revealed key barriers and enablers 
toward reaching effective coverage, key strategies support-
ing successful implementation, and priority next steps for 
overcoming barriers to reach successful scale for each asset.

• MMS still requires early milestone adoption in most coun-
tries. The Stages of Achieving Effective Coverage frame-
work provides a guide to where efforts need focus to 
achieve effective and equitable coverage.

• Confusion between MMS, IFA, and micronutrient powders 
at the country and subnational levels must be resolved to 
help healthcare workers correctly identify the new product 
and implement associated policies.

Background 
 Accelerating progress of evidence-based interventions is key to im-
proving maternal, newborn, child health and nutrition (MNCHN). 
Tracking successful implementation at scale across geographies is 
challenging, however.2 To address this, PATH developed a frame-
work to map the current progress of 14 MNCHN ‘assets,’ or interven-
tions, and identify key barriers and enablers to reaching effective 
coverage. This interactive, open-access Tableau data visualization 
tool is available online for users to explore existing data (compila-
tion of data from document review, surveys and routine sources), 
including the mapping of data on availability, access, implementa-
tion, and coverage of multiple micronutrient supplements (MMS) 
and iron and folic acid (IFA) ‘assets.’ By bringing multiple data 
sources together in one place, the Asset Tracker tool offers a quick 
and efficient comparison of different indicators or countries to help 
inform prioritization and decision-making strategies.

Methodology and introduction of the framework, Stages of 
Achieving Effective Coverage, across ‘assets’ 
Building on the existing implementation literature,3 a six-stage 
framework, Stages of Achieving Effective Coverage, was created 
to assess the components of scale-up toward effective coverage of 
MNCHN, which included:

1. global guidelines and market availability;
2.  national policy adoption;
3. system integration and readiness;
4. implementation and service delivery;
5. availability; and
6.  coverage. 

These categories represent primary components of successful 
scale and were further delineated into 26 milestones. For each 
‘asset,’ indicators were assigned to relevant milestones. Key in-
formants were interviewed, and global, national, and local data 
sources were reviewed to determine if assigned indicators and 
milestones had been achieved. Global datasets included DHS, 
SPA, SARA, HMIS, ENAP, and the WHO SRMNCAH Policy Survey. 
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cused planning for continued introduction and scale efforts. Data 
in these dashboards were not, in all cases, derived from random-
ized and/or representational samples and are thus not generaliz-
able across country settings.

The following dashboard examples illustrate the milestones 
that need to be achieved, which milestones are not currently met, 
and why. 

“The Asset Tracker tool serves as 
a key conversation-starter toward 
improved implementation and 
scale”

National-level Tableau visualizations
Figures 1 and 2 display examples of national-level visualizations, 
including the Asset scale-up map, which displays asset-specific in-
dicators across countries, and the Countries’ progress on achieving 
milestones toward coverage, highlighting key milestones met on 
the Stages of Achieving Effective Coverage framework. Only two fo-
cus countries (Burkina Faso and Pakistan) have published national 
MMS policies; limited direct indicators exist to confirm Burkina 
Faso’s achievement of further milestones beyond national policy 
adoption. 

Interviews with global (n=74) and national (n=126) key in-
formants across the six focus countries (Burkina Faso, Ethiopia, 
Kenya, India, Nigeria, and Pakistan) helped to complete a descrip-
tion of the local context and explore thematic barriers, enablers, 
and strategies utilized toward scale. 

Across all 14 MNCHN assets, we reviewed more than 275 pol-
icy documents, budgets, guidelines, and training curriculums and 
collected subnational data within the five countries (Centre Ouest 
and Sud Ouest regions, Burkina Faso; Oromia region, Ethiopia; Ut-
tar Pradesh and Bihar states, India; Kakamega and Kisumu coun-
ties, Kenya; and Niger and Sokoto states, Nigeria) via inventory 
spot checks, semi-structured interviews with 275 providers and 
94 district health management team (DHMT) members, and focus 
group discussions with 391 community health workers. 

Interactive data dashboards available for further exploration
To aid interpretation and presentation, our findings were synthe-
sized into open-access Asset Tracker Tableau Visualizations for 
national and subnational findings.4-6 The national dashboards in-
clude: 
1. scale-up maps indicating the countries where each mile-

stone has been achieved;
2. summaries of national progress on MMS milestones 

achieved;
3. cascades of direct and indirect indicators involved in reach-

ing effective coverage; and
4. availability data by information source. 

In addition, the subnational facility assessments and qualita-
tive findings help pinpoint gaps in programming to support fo-

Figure 1:  Asset scale-up maps – National policy on MMS 

Figure 3 displays Asset Cascade examples from Burkina Faso 
and India. This country comparison helps visualize the barriers and 
enablers to scale-up and offers critical insights to influence policy 
and implementation decisions at the global and country levels. 
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Figure 2:  Countries’ progress on achieving milestones toward coverage

Figure 3:  Asset Cascades provide a picture of opportunities and barriers at each stage of the continuum 
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“The biggest barrier to MMS for 
pregnant women is availability.  
We only have iron.” 
Health care provider,  
Sud-Ouest, Burkina Faso

To accelerate the availability of MMS, an open-access United 

Subnational Tableau visualizations
Further exploration of subnational findings is available for a subset 
of focus countries, including visualizations with both quantitative 
and qualitative data. Figure 4 displays quantitative subnational 
findings from interviews and facility spot checks. 

Figure 4:  Subnational Tableau visualization of quantitative findings

 
MMS key findings 
Across Asset Tracker findings, MMS stood out as a new intervention, 
still reliant on donor funding to reach scale. Global guidelines exist 
for MMS use within the context of implementation research7 along 
with interim guidance for country-level decision-makers aiming to 
introduce MMS within antenatal care programs.8 Despite the exis-
tence of these key tools, MMS is far from reaching universal national 
level policy adoption. Only Burkina Faso and Pakistan out of our six 
focus countries have adopted a national policy for MMS implemen-
tation. Subnational data collection confirmed that the primary bar-
riers to introduction and scale-up included a lack of policy adoption 
and a general lack of MMS product.
Nations International Multiple Micronutrient Antenatal Prepa-
ration (UNIMMAP)-MMS product specification was published in 
2020 to support manufacturing and distribution.9 

Burkina Faso has made significant strides toward MMS imple-
mentation by establishing market authorization, clinical guide-
lines, a costed implementation plan, and inclusion of a line item 
specific to MMS in national budgets. Still, further achievements 

could be made by adding MMS to the national essential medicines 
list (EML) and fulfilling further system integration and readiness 
milestones from the Framework (see Figure 3). Pakistan sim-
ilarly has several national milestones met, including clinical 
guidelines, and inclusion of MMS as a national budget line item, 
but market authorization, costed implementation plan, and EML 
inclusion are still needed. 

Across the seven national milestones tracked, MMS Technical 
Working Groups were identified in Burkina Faso, Kenya, Nigeria, 
and Pakistan. One additional national milestone was met for MMS 
in India and Pakistan, where MMS job aids were developed. Al-
most no systems integration or implementation milestone indi-
cators could be identified across the focus countries, apart from 
commodity procurement specifications and in-service training 
curricula on MMS in Pakistan. Availability and coverage data is 
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not yet applicable and thus not tracked, and subnational inter-
views indicated little to no experience with MMS. A district health 
management team (DHMT) member in Burkina Faso stated: “I 
have heard a lot about it [MMS], especially with NGOs, but no ex-
perience.” 

Lastly, country-level and subnational interviews indicated 
there was clear confusion between MMS, IFA, and micronutrient 
powders. This issue must be resolved via curriculums, trainings, 
mentorship, and improved branding to help healthcare workers 
identify the new product and associated policy.

“I have heard a lot about it [MMS], 
especially with NGOs, but no 
experience” 
DHMT, Sud-Ouest, Burkina Faso

Key recommendations 
Advocacy efforts made by the MMS Technical Advisory Group and 
the Micronutrient Forum have helped facilitate milestone achieve-
ments and must continue to be supported. In most countries, na-
tional policies (and subnational clinical care guidelines) for MMS 
distribution to pregnant women are not yet available. The 26 mile-
stones from the Stages of Achieving Effective Coverage Framework 
guide need enhanced efforts to make strides toward MMS scale. Of 
particular importance are regional, uninterrupted supplies of MMS 
to support supply chain issues and drive down product cost for 
parity with IFA; national curriculums and job aids to assist health 
workers in their delivery of MMS counseling and support to preg-
nant women; preferred patient packaging options; and the addition 
of MMS coverage indicators into routine monitoring systems (e.g., 
HMIS).7

For advocates, donors, government decision-makers, and 
implementers, the Asset Tracker tool serves as a key conversa-
tion-starter toward improved implementation and scale. For op-
timal adoption, implementation, and coverage at scale, meeting 
key milestones will contribute to ensuring effective and equitable 
coverage for the most marginalized. 

Source of funding: Bill & Melinda Gates Foundation.
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Improving women’s nutrition, including during pregnancy and 
breastfeeding, should be a global priority. But progress is too 
slow. An estimated 40% of pregnant women globally suffer from 
anemia; two-thirds of non-pregnant women suffer from deficien-
cies in vitamins and other essential micronutrients; and in some 
countries, 9 out of 10 women are deficient in at least one essential 
micronutrient at the outset of pregnancy, putting their health and 
nutrition and that of their children at risk. We can change this.

This Special Report demonstrates that there are proven, 
cost-effective solutions to maternal malnutrition just waiting for 
the necessary attention and resources to be scaled. Doing so will 
save and transform the lives of women, their children, and their 
families. For years, iron and folic acid (IFA) supplements have 
been the standard of care for pregnant women in low-and-mid-
dle-income countries (LMIC), but women need more than just 
IFA to address multiple nutrient deficiencies. The United Nations 
International Multiple Micronutrient Antenatal Preparation (UN-
IMMAP) multiple micronutrient supplements (MMS) containing 
15 vitamins and minerals are a safe and effective solution to ad-
dress the low micronutrient intake found among pregnant women 
in LMIC with poor maternal health and adverse birth outcomes. 
There is consensus among the scientific community that UNIM-
MAP MMS reduces anemia in women, delivering the same impact 
as iron and folic acid (IFA) supplements. There is also consensus 
that UNIMMAP MMS performs better than IFA in preventing ba-
bies from being born too early and too small. UNIMMAP MMS is 
a superior product to IFA and yet few women are reaping its ben-
efits. 

“There are proven, cost-effective 
solutions to maternal malnutrition 
just waiting for the necessary 
attention and resources to be 
scaled”

MMS can also play a critical role in improving maternal nu-
trition and care as a whole: MMS can be used as a catalyst to up-
date national antenatal care (ANC) guidelines, improve training of 
community-based health and nutrition workers, and strengthen 
overall ANC service delivery. However, too many opportunities 

are being missed to ensure that all women have access to quality 
health and nutrition services during pregnancy and to overcome 
the challenges that have plagued IFA supplementation programs 
for many years. 

Our call to action is simple: after more than 20 years of evi-
dence-generation on the benefits of MMS, it’s time to act. It’s time 
to set out a global agenda to focus on maternal nutrition and en-
sure that women everywhere have the nutrition and health care 
that they need during pregnancy. 

We call for the following:

1. The World Health Organization (WHO) must transpar-
ently and expeditiously conduct a guideline review of 
MMS based on the updated evidence. WHO’s Antenatal 
Care (ANC) Guidelines, last updated in 2020, fell short of 
issuing a full recommendation for MMS, recommending 
implementation only in the context of “rigorous research.” 
As a result, no LMIC has fully made the switch from IFA to 
MMS. Since 2020, WHO’s concerns regarding effectiveness, 
safety and cost-effectiveness have been addressed by the 
MMS Technical Advisory Group (MMS-TAG), and related re-
search has been published in peer-reviewed journals. Our 
informed opinion, which is corroborated by many experts, 
is that there is evidence now to inform an updated WHO 
guideline review to recommend UNIMMAP MMS over IFA in 
ANC. Updated guidance will support national policymakers 
and program implementers to update their own policies for 
national MMS introduction and scale-up. Meanwhile, govern-
ments can already take steps to add the UNIMMAP MMS for-
mulation to national Essential Medicine Lists (EML), in line  
with WHO’s EML.
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2. Country governments, donor governments and private 
funders need to come together to fund the scale-up of MMS. 
This includes increased uptake of MMS in emergency set-
tings, where MMS has been long recommended by UNICEF, 
WHO and the World Food Programme but is not widely used. 
At the same time, more than 20 countries have expressed 
interest in MMS adoption and are currently engaged in im-
plementation research activities and should be prioritized for 
donor support in scaling UNIMMAP MMS. We must lay the 
foundation to scale MMS as quickly as possible once the WHO 
guidelines are updated, which will require coordination from 
all stakeholders to increase investments to procure UNIM-
MAP MMS and ensure a high-quality and sustainable supply 
at country level. As other articles in this report discuss, MMS 
supply chains will look different in different countries, but in 
all cases, switching to MMS will require a concerted funding 
effort. Country and community-level leadership will be key 
to introducing UNIMMAP MMS into the health system and as 
part of a comprehensive approach to meeting the specific nu-
tritional needs of women in their country.

3. The global community must also prioritize improving ANC 
for women. It is no secret that IFA for pregnant women has 
faced many barriers to scale, including poor ANC in many 

countries. Making the switch to MMS has the potential to 
transform the coverage of nutrition and health care for 
pregnant women by catalyzing improved integration and 
delivery of essential nutrition services through the health 
system. But success depends on governments and develop-
ment partners agreeing that the current status quo of care 
for pregnant women is insufficient and requires innovative, 
community-led initiatives to reach those who are most diffi-
cult to reach. The full benefits of MMS will only be realized 
when pregnant women finally receive the care they need for 
a healthy pregnancy.

“After more than 20 years of 
evidence-generation on the benefits 
of UNIMMAP MMS, it’s time to act”

Every woman deserves a healthy pregnancy and the chance to 
guarantee a healthy start to life for her children. Switching to and 
scaling up MMS is an opportunity to ensure equity in access to 
key nutrition services and strengthen the ANC platform. We have 
the tools. We have the will. We have the evidence.  Now it is time 
to make the switch and finally bring the power of MMS to scale.  

Klaus Kraemer 
Sight and Life Foundation, 
Basel, Switzerland

William Moore 
Eleanor Crook Foundation, 
Washington, DC, USA

Spencer Kirk 
Kirk Humanitarian, 
Salt Lake City, UT, USA
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Frequently Asked Questions

Frequently Asked Questions
1. What are the specific health benefits of taking MMS 

compared to IFA during pregnancy for the baby?
Scientific evidence consistently shows the risk reductions associ-
ated with multiple micronutrient supplements (MMS) for low birth 
weight (LBW), small for gestational age (SGA), and other adverse 
birth outcomes, over and above the benefits provided by iron and 
folic acid (IFA) alone. Multiple new meta-analyses reveal a consis-
tent relative risk (RR) reduction for LBW (ranging from 12% to 14% 
RR), SGA births (ranging from 2% to 9% RR), preterm births (rang-
ing from 6% to 8% RR), very preterm births (ranging from 13% to 
19% RR), and stillbirths (8% RR). 

For LBW alone, a 12% risk reduction in LBW translates to an 
estimated 2.2 million infants in low- and middle-income countries 
(LMICs) annually, based on global estimates of 20.5 million live births 
with a birth weight of < 2,500 g, of which 91% occur in LMICs. 

Specific to adolescent pregnant women (<20 years of age), a 
recent meta-analysis of this population showed that adolescents 
who received MMS had a significantly reduced risk of low birth 
weight, preterm births, and small-for-gestational-age births.

See articles: Update On MMS Evidence Infographic (p. 24) and Pre-
natal Supplements and Maternal Anemia: Is more iron better? (p. 
32.)  

2.  What are the specific maternal health benefits of  
taking MMS compared to IFA during pregnancy?

Prenatal MMS provides 15 vitamins and minerals that are criti-
cal for a healthy pregnancy and to fill the gap between the higher 
nutrient requirements imposed by pregnancy and the typical low-
micronutrient intakes often found in LMICs. For pregnant women, 
MMS has been shown to improve maternal nutrition status, in 
comparison to IFA, and plays an important role in reducing ma-
ternal micronutrient deficiencies (such as in vitamins A, B2, B6, 
B12, D, folate and zinc). 

Recent subgroup analyses demonstrate “the benefits of MMS 
(when compared to IFA) are even greater among anemic and un-
derweight pregnant women, those who initiate supplementation 
earlier (before 20 weeks of gestation vs after 20 weeks), and those 
with higher adherence (95%+ adherence).”

Regarding gestational weight gain, another meta-analysis of 
studies conducted in LMICs revealed that MMS resulted in greater 
percentage adequacy of gestational weight gain, higher gesta-
tional weight gain at delivery, and reduced risk of severely inade-
quate gestational weight gain compared to IFA. Finally, MMS did 
not increase the risk of excessive gestational weight gain. 

Specific to adolescent pregnant women (<20 years of age), 
a recent meta-analysis of existing data pertaining to this popu-

lation shows that adolescents who received MMS had a signifi-
cantly reduced risk of low birth weight (LBW), preterm births, and 
small-for-gestational-age births (SGA).

See article: Update on the Scientific Evidence on the Benefits of Pre-
natal Multiple Micronutrient Supplements (p. 15) and Update On 
MMS Evidence Infographic (p. 24).  

3. Is switching from IFA to MMS cost-effective?
MMS is a cost-effective intervention that brings additional benefits 
to the health of the mother, from improved micronutrient status to 
adequate gestational weight gain. Four studies spanning 16 coun-
tries have demonstrated the cost-effectiveness of MMS compared 
to IFA. The results are consistent across all the modeled scenarios, 
demonstrating that even with a small incremental cost for MMS 
compared with IFA because of the additional micronutrients, MMS 
is highly cost-effective, with positive health outcomes for both 
pregnant women and infants.

Cost-benefit analyses in Bangladesh, India and Pakistan show 
that MMS can avert 2–3 times more disability-adjusted life years 
than IFA alone and that they have a higher return on investment, 
ranging from a few hundred to a few thousand dollars.

See articles: Update on the Scientific Evidence on the Benefits 
of Prenatal Multiple Micronutrient Supplements (p. 15) and 
Cost-effectiveness of Antenatal Multiple Micronutrient Supplemen-
tation Compared to Iron and Folic Acid Supplementation in India, 
Pakistan, Mali and Tanzania: Results of a microsimulation study (p. 
109).  

4. Does scaling up MMS have potential human capital 
gains?

Overall, the potential human capital gains associated with scal-
ing up MMS globally will likely be substantial. The ‘Thrive Model’ 
was developed to answer this question, estimating the potential 
human capital gains of scaling up MMS and other nutritional in-
terventions in 132 LMICs. This model estimates that scaling up 
maternal MMS to 90% coverage globally may result in substantial 
gains (5 million additional years) in schooling, with the largest ab-
solute gains in schooling attainment estimated to be for countries 
in South Asia and sub-Saharan Africa.

This information on additional years of schooling is then 
translated into increases in annual wages. Estimates show that 
scaling up MMS to 90% coverage in all 132 countries would result 
in US$ 18.1 billion in lifetime wages gained every five years, with 
the largest absolute expected economic returns to lifetime income 
in India, Brazil and Mexico.
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To conceptualize these numbers in terms of magnitude, the 
authors compared the MMS estimates to those for scaling up IFA 
and calcium supplementation to 90% coverage in the same 132 
LMICs. Compared to scaling up MMS, scaling up IFA was estimated 
to result in roughly half of the estimated school years and life-
time earnings. Therefore, decision-makers considering expanding 
MMS coverage should consider these significant potential human 
capital returns in addition to direct maternal and child health ben-
efits.

See article: Potential Impact of Scaling Up Prenatal MMS on Hu-
man Capital Outcomes (p. 38).

5. Is MMS included in the World Health Organization’s 
(WHO’s) Essential Medicines List (EML)?

MMS are now included on the WHO List of Essential Medicines 
(EML). In 2021, the UNIMMAP MMS formulation for pregnant 
women was added to the WHO 22nd EML. UNIMMAP is the United 
Nations International Multiple Micronutrient Preparation formu-
lation of MMS. The WHO EML is updated every two years and is 
used by more than 130 countries as the basis for their national 
EMLs or drug formularies and to guide purchasing decisions. Cur-
rently, 479 medications, including MMS, are in the EML, based 
on efficacy, safety and cost-effectiveness data, because they are 
considered essential from a public health perspective. 

See article: Update on the Scientific Evidence on the Benefits of Pre-
natal Multiple Micronutrient Supplements (p. 15).  

6. Does the UNIMMAP MMS formulation with 30 mg of 
iron have the same impact on maternal anemia as IFA 
with 60 mg?

Updated analyses provide evidence that MMS with 30 mg of iron 
during pregnancy is comparable to IFA with 60 mg of iron in terms 
of preventing maternal anemia and deaths during the neonatal 
period, as confirmed by analyses carried out by the MMS in Preg-
nancy Technical Advisory Group (MMS-TAG). The rationale for 
why a comparable effect is seen for 30 mg of iron in MMS vs 60 
mg of iron in IFA supplements in preventing maternal anemia is 
threefold:

1. The presence of other micronutrients (especially 
vitamins A, B2 and C) can improve iron absorption 
and/or utilization compared with iron (and folic 
acid) alone. 

2.  MMS can help prevent other nutritional causes of 
anemia (anemia caused by deficiency of vitamins 
A, B9 and B12)

3. Iron doses greater than 60 mg have been shown to 

trigger a pathway that inhibits iron absorption, yet 
this phenomenon has not been seen with iron doses 
less than 40 mg. 

Further, the MMS-TAG determined that a re-analysis of the neona-
tal deaths data stratified by iron dose in each supplement would 
be useful. The re-analysis showed no difference between 30 mg 
and 60 mg in the supplements on deaths during the neonatal pe-
riod.

See article: Prenatal Supplements and Maternal Anemia: Is more 
iron better? (p. 32).  

7. What is the ideal number of MMS tablets to consume 
during pregnancy, and when should it be initiated?

MMS should be initiated as soon as the pregnancy is identified, 
and efforts should be taken to maximize supplement adherence, 
as early initiation in pregnancy and high adherence to MMS have 
been associated with greater benefits in recent trials. 

The minimum number of MMS tablets pregnant women 
should take to receive full benefits with a view to reducing adverse 
birth outcomes has not yet been determined. The contribution of 
the timing of initiation, adherence, and total number of tablets on 
the impact of MMS on birth and infant outcomes is currently being 
investigated in an ongoing meta-analysis. For practical program 
planning and implementation research to identify strategies to 
improve adherence, 180 UNIMMAP-formulated MMS tablets per 
pregnancy is generally used as the default number of tablets. This 
number serves as a baseline for comparison to actual adherence 
rates (until further clinical research or analysis of existing clinical 
trial data suggests otherwise). It is also useful for program supply 
planning.  

A related topic is when to begin MMS use to achieve optimal 
results. To date, the evidence base has focused on assessing the 
effect of MMS vs IFA during pregnancy, with women included in 
those trials initiating supplementation after the first trimester. 
Less is known about the potential benefits of starting MMS before 
or just after conception or continuing during lactation. One trial in 
Bangladesh assessed the effect of starting MMS prior to conception 
through the first trimester of pregnancy on birth and pregnancy 
outcomes and demonstrated a reduction of early pregnancy loss. 
These early findings suggest potential benefits of pre-conception 
supplementation, but more research is needed.

See article: Update on the Scientific Evidence on the Benefits of Pre-
natal Multiple Micronutrient Supplements (p. 15).
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