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STRATEGIES TO DELIVER
MICRONUTRIENTS TO AT-RISK
POPULATIONS

M

icronutrient deficiencies, notably of vitamin A,
iron, and zinc, have occupied a prominent place
on the child health and nutrition agenda over the past 3
decades, and for good reason: there has been robust evidence on the population burden of these deficiencies,
particularly in low- and lower-middle-income countries,
as well as on their contribution to morbidity, mortality,
and compromised developmental outcomes. The situation has been improving, but there is still evidence of
widespread deficiencies of these and other micronutrients, especially in sub-Saharan Africa and South Asia.1
Furthermore, intervention trials have demonstrated unequivocal reductions in risk of under-5 mortality for vitamin A supplementation2 and reductions in respiratory
infection and diarrhea incidence and all-cause mortality
for zinc supplementation.3
So, we have a significant problem, and we also
have specific technical interventions for which there is
evidence for efficacy. That’s a good thing. . .but it
doesn’t necessarily mean we have readily available
real-world delivery strategies that can fix these problems quickly at scale.
The child health and nutrition community has
consistently upheld dietary diversity as the ideal. With
rising living standards, there have been concomitant
improvements not only in protein-energy adequacy but
also in micronutrient intake. Nevertheless, the Food and
Agriculture Organization has documented that the cost
of a nutrient-adequate diet exceeds the international
poverty line,4 with the result that about 3 billion people
still cannot afford the minimum cost of a healthy diet.
So, appropriately, the child health and nutrition community has sought to accelerate improvements, beyond
what improved living standards alone can contribute.
This has been achieved, in part, through the development of strategies aiming to deliver key micronutrients
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in ways that effectively reach whole populations and especially segments of the population most at risk for severe deficiencies and their consequences.

FOOD FORTIFICATION AND
SUPPLEMENTATION
One of the most momentous public health achievements
of the 20th century has been the near-elimination of
iodine-deficiency-related compromise in cognitive
development (with cretinism as its extreme manifestation), achieved largely through salt iodization.
Incorporating micronutrients into widely consumed,
commercially processed food products—food fortification—
has proven a highly effective strategy, provided that
certain key conditions are met, notably that suitable
food products are available as fortification vehicles,
and that cost, taste, and appearance are not affected.
In the trials that first demonstrated the contribution
of these micronutrients to child morbidity, mortality,
and compromised development, the delivery strategy
used was supplementation. Compared with commercial
food fortification, supplementation is inherently a more
difficult way to achieve improvements in population
health and nutrition outcomes, as it requires (1) logistical arrangements to ensure a reliable supply of a micronutrient commodity to end-users, and (2) a level of user
adherence sufficient to produce a health or nutrition
benefit. Furthermore, these conditions need to be sustained continuously until the underlying nutrition status of the population is adequate, through dietary
intake.
When certain requirements are met, it has proven
feasible to meet both of these conditions under realworld programs at scale. Notably, the use of iron-folate
supplements by pregnant women has been achieved at
relatively high coverage, in some countries, although in
most, coverage remains low.5 In this instance, provision
of the commodity to the end-user has been done, taking
advantage of an available, generally high-coverage contact with the primary health care system—antenatal visits (ANC). Among 47 countries in sub-Saharan Africa
and South and South East Asia for which ANC visit data
are available from Demographic and Health Surveys
(DHS) conducted over the past 10 years, in 38 of them,
more than 85% of women who had given birth over
the previous 5 years reported having made at least 1
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ANC visit.6 Such contacts provide an opportunity
for health workers to dispense the product
and to counsel their pregnant clients on the rationale for its use and how to minimize side
effects. Pregnant women, themselves, are generally highly motivated to adopt practices they
believe will help protect and strengthen their
unborn babies, and, in this instance, they are
asked to adhere to daily supplement use only
for a few months. So, the provision of standalone micronutrient products for household use
is not an easy strategy, but under the right circumstances, it can work.
Another relatively successful use of such a
strategy has been periodic distribution of highdose vitamin A to infants and children aged
6–59 months, in countries where this deficiency
remains common and regular service delivery is
challenging. Using a twice-annual, campaignstyle delivery strategy (sometimes piggy-backed
on Supplemental Immunization Activities), many
countries have been able to reach the majority of
children in this age group. But this is a demanding and costly strategy that may interfere with
routine service delivery.7 In recent years, some
key stakeholders have shown declining support,8
and, indeed, for some populations it may now be
appropriate to review whether this effort should
be maintained.9,10

WHAT ABOUT MICRONUTRIENT
POWDERS AS A STRATEGY FOR
ADDRESSING MICRONUTRIENT
DEFICIENCIES IN INFANTS AND
YOUNG CHILDREN?
Micronutrient powders (MNPs) have been promoted as a home-based strategy, controlled by
the caregiver, to improve dietary quality for
infants and young children. In settings where the
use of MNPs has been promoted (framed as home
or point-of-use “fortification”), clearly, there has
been a significant problem of deficiencies of the
key micronutrients included in these powders.
And, in principle, if these products are reliably
consumed several times a week, we would expect
benefits (largely, improved iron status) in line
with what has been documented in the published
trials.11 It has been demonstrated that where there
are committed, adequately funded, and wellmanaged implementers along the whole supply
chain down to the community level, to support
MNP logistics, and where context-specific challenges with adherence are adequately addressed,
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it is possible to achieve relatively high effective
coverage12 (i.e., a large proportion of those who
could, in principle, benefit from such an intervention actually do.)13 But that is a challenging set of
conditions to be met for the intervention to produce its desired population health and nutrition
goal.
The article by Dusingizimana et al.14 in this issue of Global Health: Science and Practice documents
the performance of an MNP program in Rwanda.
As they report, MNPs have been implemented
in Rwanda with support from United Nations
Children’s Fund (UNICEF) and other partners.
First adopted as policy, the program was fully
scaled up across the country by 2017. Under the
program, sachets of MNP are delivered to the district by UNICEF and the Ministry of Health; they
are then distributed to health centers and then to
community health volunteers, who have the responsibility to dispense them to households with
infants and children aged 6–23 months and counsel mothers on their use.
In this study,14 program performance was
assessed in Rutsiro district, 1 of 19 in the first
wave of scale-up. The district was selected for this
study primarily because it was found to have a
particularly poor baseline nutrition status. The
district was typical regarding the degree of outside
support received for MNP implementation.
The authors found evidence of relatively good
program reach: almost two-thirds of mothers
(64%) reported ever having used MNPs. But effective coverage was much lower: 38% reported having used MNPs at least once over the previous
week, and use was considerably lower among
those aged 6–11 months than among those aged
12–23 months. Furthermore, use was markedly
lower among households with high “hunger
scores”—those in which MNP use would be likely
to produce the greatest benefit. Digging into the
causes of the disappointing findings, predictably
the authors found problems with commodity logistics and adherence. Supplies were not reliably
available, and many mothers either did not see
the value in MNP use or found they affected palatability of the thin porridges commonly given to
infants aged 6–11 months in this setting.
Rwanda is widely recognized as an exemplar
for the performance of its primary health care programs and, arguably, has been the biggest MNP
success story in sub-Saharan Africa. It remains
the one country on the continent to have fully
scaled up this intervention. It is less clear, however, what impact this has made. Among young children aged 12–23 months, comparing findings
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from the 2010 Rwanda DHS15 to those of the
2019–2020 DHS16 (i.e., from before the introduction of MNPs to after full national scale-up was
achieved), there was a modest decline in mild anemia (HgB 10–10.9), from 31% to 26% but no
change in moderate to severe anemia (20% in
both surveys). Note that with high-fidelity delivery and adherence, efficacy trials have shown a
one-third reduction in anemia.11
There were other notable improvements in
child nutrition status over this interval, not attributable to MNPs: of children aged 12–23 months,
the proportion stunted (<–2SD height for age)
dropped from 49% to 36%. So, even the modest
decline in mild anemia cannot necessarily be attributed to the MNP program alone.
It needs to be acknowledged: MNP programs
are a comparatively heavy lift, requiring—for their
effectiveness—robust commodity logistics and behavior change efforts supporting uptake and adherence. Neither of these conditions can be easily
achieved and maintained at scale. This is certainly
not unique to MNP programs; other efficacious
nutrition and health interventions also have onerous supply- and demand-side requirements that
undermine the feasibility of achieving sustainable
high-coverage delivery at scale.

ROUTINE DELIVERY AT SCALE: THE
DEVIL’S IN THE DETAIL
With management oversight vigilance and dedicated resources, many delivery strategies can give
promising results when implemented at relatively
small scale. But such results are often poor predictors of program performance at scale, under routine, institutionalized conditions. MNP program
efforts have been successful, in the sense that
such programs have been introduced in many
countries over the past decade. However, it is
much less clear what they have contributed to improving mortality, morbidity, and developmental
outcomes—at scale. As noted by Pelletier et al.,17
even with a decade of efforts to introduce and
scale up this intervention, most of the programs
documented in the peer-reviewed literature have
been of modest scale, implemented over relatively
short periods, and dependent on significant external support. Review of large-scale program experience18 has found little evidence on how to
effectively reach a large proportion of those targeted and achieve high adherence, when implementing under routine, at-scale conditions.
Evidence from studies such as that reported on
by Dusingizimana et al. suggests that, in many
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instances, these programs are not achieving the
population health impacts hoped for by their promoters. In settings where it will not be feasible to
ensure reliable commodity supply or adequate adherence support, population-level impacts will
not be attained.

TIME TO RETHINK?
In the presence of a clear need—in this case, a high
burden of serious morbidity, mortality, and compromised development outcomes—and having in
hand an intervention proven to be efficacious in
addressing that need, it is certainly warranted to
make serious efforts to develop and test practical
delivery strategies that may have the potential for
high coverage under real-world conditions. Such
development and testing need to be done on an iterative basis, beginning with smaller-scale proofof-concept piloting, progressing to tests of delivery
effectiveness at a progressively larger scale and
more routine conditions. And, as difficult as it
may be for those championing a potentially highimpact intervention, we also need to be willing to
step back and look critically at our efforts and,
when necessary, go back to the drawing board.
Rwanda is a notable high performer with regard to the effective delivery of primary health
care interventions. But, even in Rwanda, it is legitimate to ask if the effort expended to date, to introduce, scale up, and sustain MNPs has been worth
it, given the modest population impact that can
be attributed to this effort.
Has the juice been worth the squeeze?

REFERENCES
1. Victora CG, Christian P, Vidaletti LP, Gatica-Domínguez G,
Menon P, Black RE. Revisiting maternal and child undernutrition in
low-income and middle-income countries: variable progress towards
an unfinished agenda. Lancet. 2021;397(10282):1388–1399.
CrossRef. Medline
2. Imdad A, Mayo-Wilson E, Herzer K, Bhutta ZA. Vitamin A supplementation for preventing morbidity and mortality in children from six
months to five years of age. Cochrane Database Syst Rev. 2017;3(3):
CD008524. CrossRef. Medline
3. Bhutta ZA, Das JK, Rizvi A, et al. Evidence-based interventions for
improvement of maternal and child nutrition: what can be done and
at what cost? Lancet. 2013;382(9890):452–477. CrossRef. Medline
4. Herforth A, Bai Y, Venkat A, Mahrt K, Ebel A, Masters WA. Cost
and Affordability of Healthy Diets Across and Within Countries.
Background paper for The State of Food Security and Nutrition in the
World 2020. Food and Agriculture Organization (FAO) Agricultural
Development Economics Technical Study No. 9. FAO of the United
Nations; 2020. Accessed April 28, 2021. CrossRef
5. Heidkamp RA, Wilson, E, Menon P, et al. How can we realise the full
potential of health systems for nutrition? BMJ. 2020;368:m361.
CrossRef. Medline

218

Micronutrient Powders for Infants and Young Children

6. STATcompiler. Accessed April 28, 2021. https://www.statcompiler.
com/en/
7. Palmer AC, Diaz T, Camielle Noordam A, Dalmiya N. Evolution of
the child health day strategy for the integrated delivery of child health
and nutrition services. Food Nutr Bull. 2013 Dec;34(4):412–419.
CrossRef. Medline
8. The Lancet. Vitamin A distribution in danger. Lancet. 2018;391
(10133):1866. CrossRef. Medline
9. Fawzi WW, Wang D. When should universal distribution of periodic
high-dose vitamin A to children cease? Am J Clin Nutr. 2021;
nqaa428. CrossRef. Medline
10. McLean E, Klemm R, Subramaniam H, Greig A. Refocusing vitamin A
supplementation programmes to reach the most vulnerable. BMJ
Glob Health. 2020;5(7):e001997. CrossRef. Medline
11. Suchdev PS, Jefferds MED, Ota E, da Silva Lopes K, De-Regil LM.
Home fortification of foods with multiple micronutrient powders for
health and nutrition in children under two years of age. Cochrane
Database Syst Rev. 2020;2(2):CD008959. CrossRef. Medline
12. Tam E, Keats EC, Rind F, Das JK, Bhutta ZA. Micronutrient supplementation and fortification interventions on health and development
outcomes among children under-five in low- and middle-income
countries: a systematic review and meta-analysis. Nutrients.
2020;12(2):289. CrossRef. Medline

www.ghspjournal.org

13. Kyei NNA, Chansa C, Gabrysch S. Quality of antenatal care in
Zambia: a national assessment. BMC Pregnancy Childbirth.
2012;12:151. CrossRef. Medline
14. Dusingizimana T, Weber JL, Ramilan T, Iversen, PO, Brough L. A
mixed-methods study of factors influencing access to and use of micronutrient powders in Rwanda. Glob Health Sci Pract. 2021;9(2).
CrossRef
15. National Institute of Statistics of Rwanda (NISR), Government of the
Republic of Rwanda Ministry of Health (MOH), and ICF International.
Rwanda Demographic and Health Survey 2010. NISR, MOH, ICF
International; 2012. Accessed April 29, 2021. https://dhsprogram.
com/pubs/pdf/FR259/FR259.pdf
16. National Institute of Statistics of Rwanda (NISR), Government of the
Republic of Rwanda Ministry of Health (MOH), and ICF International.
Rwanda Demographic and Health Survey 2019-20 Key Indicators
Report. NISR, ICF; 2020. Accessed April 29, 2021. https://
dhsprogram.com/pubs/pdf/PR124/PR124.pdf
17. Pelletier D, DePee S. Micronutrient powder programs: New findings
and future directions for implementation science. Matern Child Nutr.
2019;15(S5):e12802. CrossRef. Medline
18. Nyhus Dhillon C, Sarkar D, Klemm RD, et al. Executive summary for
the Micronutrient Powders Consultation: Lessons Learned for
Operational Guidance. Matern Child Nutr. 2017;13 Suppl 1(Suppl
1):e12493. CrossRef. Medline

Peer Reviewed
Received: April 29, 2021; Accepted: April 29, 2021; First published online: May 27, 2021.
Cite this article as: Hodgins S, Klemm R. Micronutrient powders for infants and young children. Glob Health Sci Pract. 2021;9(2):216-219. https://
doi.org/10.9745/GHSP-D-21-00263
© Hodgins and Klemm. This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License (CC BY
4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are properly cited. To view
a copy of the license, visit https://creativecommons.org/licenses/by/4.0/. When linking to this article, please use the following permanent link:
https://doi.org/10.9745/GHSP-D-21-00263

Global Health: Science and Practice 2021 | Volume 9 | Number 2

219

