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Introduction
Adequate nutrition during pregnancy is essential for the health 
of mothers and their infants.¹ WHO recommends the provision of 
iron-folic acid supplements (IFA) as part of routine antenatal care, 
and IFA distribution programs are almost universally in place.² 
Yet, deficiencies of other micronutrients are also prevalent in low- 
and middle-income countries, and affect maternal nutrition and 
fetal growth and development.³ Currently, the choice to distribute 

multiple micronutrient supplements (MMS) instead of IFA is left 
to national decision-makers (Box 1 ).  

“ Currently, the choice to  
distribute multiple micronutrient  
supplements (MMS)  
instead of IFA is left to  
national decision-makers”
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 Key messages

∙  The consumption of multiple micronutrient supplements 
(MMS) during pregnancy offers additional benefits  
compared with iron-folic acid (IFA) supplementation, but 
MMS tablets contain more ingredients and hence are  
likely to be more expensive. 

∙  Replacing IFA with MMS in Bangladesh (assuming current 
rates of IFA coverage, 180 tablets per covered pregnancy 
and 100 percent adherence) could avert over 7,600 deaths 
and 16,000 cases of preterm birth annually. 

∙  The estimated cost per death averted was ~US$183, and 
the estimated cost per disability-adjusted life year (DALY) 
averted ranged from ~US$3.50 to ~US$13.30, depending 
on whether the analysis accounted for subgroup effects. 

∙  This policy change would cost-effectively save lives and 
reduce life-long disabilities. 

∙  Improvements in program delivery and supplement  
adherence will increase the cost-effectiveness of  
shifting to MMS. 

Assessing the costs, impacts, and cost-effectiveness in the context 
of pregnant women in Bangladesh

It is generally expected that MMS tablets are and will be  
more expensive than IFA tablets, primarily because of the 
larger number of ingredients that they contain. Indeed,  
this has been the case as recently as 3 years ago. Over the  
past few years, however, as a result of significant efforts by 
nongovernmental organizations and others to negotiate bet-
ter prices for MMS tablets, the cost of IFA and MMS produced 
to similar standards of international quality has reached pa-
rity. When manufactured at a volume of 3–5 million bottles,  
and packaged in 180-count bottles, MMS is currently avai-
lable at 1 US cent per tablet, which is roughly the same as  
the current market price for IFA tablets.
 
It is true that IFA has not benefited from the same rigorous 
international negotiations to lower its price, and there is no 
guarantee that today’s relative price reality will continue into 
the future. IFA prices may well fall, due either to reduced  
demand or to increased efforts to negotiate lower prices, or 
both. Undeniably, the MMS tablets have higher ingredient 
costs, though some small trade-offs may be offered by inclu-
ding less iron in them than is included in IFA tablets. Coun-
tries may also choose local production of MMS at a volume 

box 1:  Decoding MMS-IFA cost parity and what it means  
for policymakers



Adequate nutrition during pregnancy is essential for the health of 
mothers and their infants
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 To help guide these decisions, we estimated the impacts, costs 
and cost-effectiveness of hypothetically replacing IFA supple-
ments with MMS for 1 year in the context of an ongoing program to 
deliver supplements to pregnant women in Bangladesh. We first 
modeled a scenario with current program coverage, and assuming 
100 percent adherence and no tablet ‘wastage’ (i.e., all purchased 
tablets are consumed and ‘count’ toward health benefits). We then 
extended the analysis to introduce the costs of programmatic tran-
sitions and possible tablet distribution scenarios.  

Methods
Calculations were conducted separately for four strata (urban, 
male child; urban, female child; rural, male child; rural, female 
child) and took into account different program coverage (60.7 
percent for the urban strata and 47.4 percent for the rural strata).⁴ 
The results for the expected benefits and costs for each stratum 
were then added up to produce national-level estimates of ben-
efits, costs and cost-effectiveness. Calculated benefits included: 
cases of mortality and poor birth outcomes averted, years of life 
lost (YLL) and years lived with disability (YLD) averted, and disa-
bility-adjusted life years (DALYs) averted. DALYs provide an esti-
mate of the burden associated with living with different illnesses, 
diseases, and other physical and mental impairments. 
 Demographic information regarding the size, age structure 
and urban/rural distribution of the population was taken from 
the Lives Saved Tool, a tool designed to estimate the impacts 
of healthcare investments on saving children’s lives.⁵ The Lives 
Saved Tool also provided estimates of the rates of stillbirths, neo-
natal and infant mortality, and birth outcomes (low birth weight 
[LBW], small for gestational age [SGA] and preterm). 
 We applied results from a meta-analysis of the additional im-
pact of MMS compared with IFA to estimate overall effects and 
effects among specific subgroups.⁶ For example, a reduction in 
infant mortality was observed among female, but not male, chil-
dren. We calculated DALYs using a standard methodology, ⁷–⁹  as 
described previously.⁴ 
 We calculated the cost of replacing IFA with MMS based on 
the differences in ingredient costs of MMS tablets compared with 
IFA tablets. We estimated that producing MMS tablets using the 
UNIMMAP (United Nations International Multiple Micronutrient 

not providing the benefits of economy of scale, hence leading 
to a more expensive product. As a result, it is difficult to pre-
dict what the costs of MMS or IFA tablets will be in the future, 
and even small differences in per tablet prices will translate 
into large differences in total tablet costs at the country level. 
What we do know is that scale economies in production have 
very significant impacts on tablet prices, as do coordinated 
and sustained negotiations to secure lower prices.  
 
However, the price of MMS might not always be the only 
factor that will determine the wisdom of this intervention. 
Overall cost-effectiveness of MMS reflects the positive health 
benefits of MMS beyond the expected effects of IFA. These 
benefits depend on the number of pregnant women who 
actually consume the recommended regimen of either tablet. 
Poor adherence is a factor impeding the cost-effectiveness of 
antenatal services and products generally, so switching from  
IFA to MMS offers countries an opportunity to rebrand their 
efforts and reinvest in distribution models so that the bene-

fits of the MMS will accrue, even if prices change such that 
each MMS tablet costs slightly more than an IFA tablet. 
 
The bottom line is that, while we are currently in a situation 
where MMS and IFA tablets have cost parity, the analysis  
presented in this article suggests that the shift from IFA to 
MMS is worth doing even if MMS tablets are considerably 
more expensive than IFA tablets.
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Antenatal Preparation) formula would cost ~US$0.004878 more 
per tablet than producing the currently available IFA tablets 
(30–60 mg iron and 400 µg of folic acid); this translates into a 
marginal increase in tablet costs of US$4,878 per million tablets. 
 The total number of tablets consumed was estimated by cal-
culating the total number of annual births as the sum of live 
births and stillbirths and then multiplying this number by pro-
gram coverage and the assumed number of tablets consumed per 
pregnancy (180 tablets). Current recommendations promote the 
consumption of IFA throughout pregnancy,  and the exact dose–
response relationship between the number of tablets consumed 
and the expected health impact is unknown for both MMS and 
IFA. Thus, for this analysis, 180 tablets/person was identified as 
a minimum threshold. 
 Programmatically, transitioning from IFA to MMS tablets may 
take several years and may require substantial financial and hu-
man resources. Based on consultations with country representa-
tives, we report estimates of the expected costs of the planning, 
training and other activities that would be required for this shift, 
as well as the possible timing of region-specific rollout activities.  
 Finally, IFA programs face many challenges; coverage rates 
are generally well below 100 percent, and even among women 
who are covered, many do not consume at least 180 tablets per 
pregnancy. ‘Oversupplying’ of MMS (for example, because of low 
adherence or the purchase of tablets in excess of programmatic 

needs) is likely to be more expensive than the same program 
performance challenge for IFA. We address these issues by ex-
amining alternative models of tablet distribution.   

Results
Population characteristics and baseline burden  
of natural outcomes
The baseline information required to estimate the effects of shift-
ing from IFA to MMS, for urban and rural populations in Bangla-
desh, is presented in  Table 1 .  

Estimated tablet costs
At current coverage levels (~50 percent, nationally), the marginal 
cost of shifting from IFA to MMS for 1 year would be US$1.4 mil-
lion, assuming the purchase of 180 tablets per covered pregnancy 
(Table 2).  

Predicted effects and cost-effectiveness 
for mortality and birth outcomes
The predicted additional benefits and cost-effectiveness of re-
placing IFA with MMS during pregnancy in Bangladesh are 
presented in Table 3 . In 1 year, ~35,000 cases of LBW and over 
7,500 deaths would be averted by the shift. The predicted cost 
per death averted under current coverage ranged from ~US$239 
(infant mortality, accounting for subgroup effects) to ~US$785 

table 1:  Population characteristics and baseline burden of natural outcomes for Bangladesh in 2018, assuming current coverage  
of IFA tablets in pregnancy 

Urban Rural

Total population (n) 66,217,830 99,776,312

Population of age 0–4 years (n) 4,966,020 10,072,979

Total annual births (n) 1,101,038 1,898,474

Male births (%) 51.2 51.2

Maternal anemia (%) 31.4 43.2

Maternal underweight (%) 16 28

Presence of a skilled birth attendant (%) 75.7 32.4

Life expectancy at birth for males (years) 71.8 70.6

Life expectancy at birth for females (years) 75.1 74.1

Stillbirth rate (deaths per 1,000 live births) 4.78 21.17

Early neonatal mortality rate (deaths per 1,000 live births) 10.87 21.76

Neonatal mortality rate (deaths per 1,000 live births) 12.94 25.91

Infant mortality rate (deaths per 1,000 live births) 24.5 34.4

Low birth weight (%) 20.93 21.66

Very low birth weight (%) 0.42 0.43

Preterm and SGA births (%) 2.57 2.68

Preterm and AGA births (%) 10.85 10.85

Term and SGA births (%) 30.15 31.46

Term and AGA births (%) 56.43 55.01

For definitions, data sources and details, see Engle-Stone et al. 2019⁴ AGA: appropriate for gestational age; SGA: small for gestational age
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(stillbirths, overall effect), or ~US$184 per death averted in to-
tal (stillbirths + infant mortality). For adverse birth outcomes, 
the cost per case averted ranged from ~US$37 per case of LBW 
averted (accounting for subgroup effects) to ~US$1,074 per case 
of very low birth weight averted (overall effect).    
 The predicted numbers of YLL, YLD and DALYs averted by 
shifting from IFA to MMS are presented in Table 4. Total pre-
dicted DALYs averted ranged from ~105,400 (DALYs estimated 
using YLL + preterm YLD, overall effect of MMS) to ~385,600 
(DALYs estimated using YLL + LBW YLD, accounting for sub-

group effects). The predicted cost per DALY averted was ~US$8–
13 for overall effects and US$4–5 when accounting for subgroup 
effects. By comparison, Horton and Levin (2016) report cost 
per DALY averted for treatment of severe malaria as ~US$8 and 
for community-based management of severe malnutrition as 

~US$40–50. 

Addressing programmatic transitions and adherence
Results reported to this point focus on an instantaneous, waste-
free, 1-year shift from IFA to MMS tablets. In reality, transitions 

Urban Rural

Annual births: live births + stillbirths (n) 1,106,305 1,938,665

Proportion of births covered (%) 60.7 47.4

Number of tablets consumed per covered birth (n) 180 180

Total number of tablets distributed annually (n) 120,874,884 165,406,898 

Total annual incremental tablet cost (US$) 589,668 806,910

For definitions, data sources and details, see Engle-Stone et al. 2019⁴ 

table 2:  Estimated costs of replacing IFA tablets with MMS tablets in Bangladesh, assuming current coverage 

table 3:  Marginal benefits of replacing IFA tablets with MMS tablets for pregnant women in Bangladesh* 

* Estimates are based on applying the overall effects or subgroup effects reported by Smith et al. 2017⁶ (‘n/a’ indicates that effects did not differ by subgroup); effects were  
applied to population data derived from the Lives Saved Tool⁵ For definitions and details, see Engle-Stone et al. 2019⁴ SGA: small for gestational age

Number of cases averted annually Cost in US$  per case averted

Stillbirths
Overall effect 1,780 784.61

Subgroups effects n/a n/a

Early Neonatal Mortality
Overall effect 0 n/a

Subgroup effects (infant sex) 1,809 772.21

Neonatal Mortality
Overall effect 0 n/a

Subgroup effects (infant sex) 2,307 605.41

Infant Mortality
Overall effect 0 n/a

Subgroup effects (infant sex and presence of 

skilled birth attendant)

5,848 238.79

  

Low Birth Weight
Overall effect 35,452 39.39

Subgroup effects (maternal anemia) 37,869 36.88

Very Low Birth Weight
Overall effect 1,300 1,074.37

Subgroup effects n/a n/a

Very Preterm Birth
Overall effect 3,472 402.21

Subgroup effects (maternal underweight) 1,804 774.33

Preterm Birth
Overall effect 16,437 84.97

Subgroup effects (maternal underweight) 17,112 81.62

SGA Oken
Overall effect 13,465 103.72

Subgroup effects (n/a) 13,710 101.87

SGA Intergrowth
Overall effect 22,441 62.23

Subgroup effects n/a n/a

Total mortality (Stillbirths
+ infant mortality)

Varied (overall effect for stillbirth; subgroup 

effects for infant sex and skilled birth attendant 

for infant mortality)

7,628 183.08

 



figure 1: Marginal costs (US$) over time and under alternative tablet distribution scenarios 
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will take several years and may be done sequentially across geo-
graphic areas. When the transitions are complete, tablet delivery 
models will not likely deliver exactly 180 MMS tablets to each 
pregnant woman. Finally, women may not consume all acquired 
tablets: adherence has been a long-standing challenge for IFA 
programs, and will likewise need attention for MMS programs. 
These transition costs and program management challenges 
will affect the cost-effectiveness of IFA to MMS shifts, even if the 
health benefits are similar for women receiving 180 tablets or 
fewer than 180 tablets. 
 We used 2014 Demographic and Health Survey (DHS) data to 
estimate the number of tablets that might actually be distributed, 

based on antenatal clinic attendance. In urban areas, 10.5 percent 
of women did not visit any antenatal clinic during their most re-
cent pregnancy, 12.2 percent visited once, 31.5 percent visited two 
or three times, and 45.5 percent visited four times. For rural areas, 
the percentages per visit category were 25.0 percent, 19.9 percent, 
28.6 percent and 26.1 percent, respectively. Women making at 
least two visits to clinics and receiving 90 tablets each visit would 
receive 180 tablets – the assumed minimum threshold for the dos-
age that underlies all estimates of the expected health and birth 
outcome impacts presented above. Women visiting antenatal clin-
ics three or four times would receive ‘surplus’ tablets according to 
this threshold.  

table 4:  Marginal benefits and cost-effectiveness of replacing IFA with MMS for pregnant women in Bangladesh

For definitions, data sources and details, see Engle-Stone et al. 2019⁴ DALY: disability-adjusted life year; YLD: years lived with disability; YLL: years of life lost

Number of YLL, YLD or DALYs averted Cost in US$  per YLL, YLD or DALY averted

YLL (mortality)
Overall effect 58,142 24.02

Subgroup effects (multiple) 254,708 5.48

YLD (low birth weight)
Overall effect 122,486 11.40

Subgroup effects (maternal anemia) 130,861 10.67

YLD (preterm birth)
Overall effect 47,250 29.56

Subgroup effects (maternal underweight) 49,067 28.46

Total (mortality + 
low birth weight)

Overall effect 180,628 7.73

Subgroup effects (multiple) 385,569 3.62

Total (mortality + 
preterm)

Overall effect 105,392 13

Subgroup effects (multiple) 303,775 4.60
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“ Adherence has been a  
longstanding challenge for IFA 
programs and will likewise need 
attention for MMS programs”

 Figure 1  depicts the costs of a hypothetical gradual rollout of 
the transition to MMS tablets over time. The scenario assumes that 
the replacement of IFA with MMS occurs in urban areas first and 
takes ~1 year; distribution in rural areas follows and is completed 
by 2021.  
 The lines represent the program costs over time, accounting 
for startup costs (faced in the first year, and before the distribu-
tion of any MMS tablets) and the gradual increase in tablet pur-
chase costs as MMS tablets are phased in. Distribution costs fall 
over time in rural areas but increase in urban areas, reflecting an 
(assumed) urbanization rate of 5 percent per year.  
 The dashed lines (one each for rural and urban areas, and for 
the nation) reflect total costs assuming exactly 180 tablets are 
purchased and distributed per covered pregnancy, and the solid 
lines depict the estimated tablet costs using antenatal care attend-
ance as a proxy for tablet purchase. Transition costs in 2019 are 
similar for both scenarios. However, once rollout begins, the mar-
ginal costs of shifting from IFA to MMS are significantly higher in 
the second scenario (solid lines), because more than half of all 
covered pregnant women are visiting antenatal clinics more than 
twice and hence receiving more than 180 tablets.

Conclusions
The expected benefits of the shift from IFA to MMS are substantial, 
in terms of reducing both mortality and undesirable birth out-
comes. If all pregnant women consumed a regimen of 180 tablets 
during the course of their pregnancies, shifting from IFA to MMS 
would save over 15,000 young lives and ~30,000 cases of preterm 
birth in Bangladesh from a 1-year switch. Even at current coverage, 
we estimate that over 7,500 lives would be saved and more than 
15,000 cases of preterm birth would be averted. 

“ The expected benefits of the shift 
from IFA to MMS are substantial,  
in terms of reducing both mortality 
and undesirable birth outcomes”

 
 The costs associated with shifting from IFA to MMS will be sig-
nificant if the MMS tablets are more expensive than IFA tablets (an 
estimated 35 percent more costly in this analysis, based on differ-

ent ingredient costs) and, in the context of Bangladesh, hundreds 
of millions of tablets would be required each year. Under these 
assumptions, the complete and immediate shift from IFA to MMS 
for 1 year in Bangladesh, given current coverage levels, would 
cost ~US$1.4 million, which translates into between US$3.62 and 
US$13.25 per DALY averted and ~US$184 per death averted. This 
cost-effectiveness estimate of the IFA to MMS shift for averting child 
mortality is quite favorable when compared with other mortality-
averting policy options: for example, providing pneumococcal vac-
cines to infants may cost less than US$10 per death averted, but 
most other investments are expected to be much less cost-effective 
(e.g., over US$1,000 per death averted for some maternal and child 
health interventions).¹¹ As illustrated in a scenario for which tablet 
distribution costs were estimated using data on antenatal care at-
tendance (rather than assuming 180 tablets per pregnancy), cost-
effectiveness will be impacted if adherence is low or when tablet 
distribution models undersupply or oversupply the MMS tablets. 
Shifting to MMS increases the potential impact of maternal sup-
plementation during pregnancy. Strong performance of the deliv-
ery platform, including managing supplies and adherence, will 
increase both the impacts and the cost-effectiveness.  

“ This cost-effectiveness estimate  
of the IFA to MMS shift for averting 
child mortality is quite favorable 
when compared with other  
mortality-averting policy options”
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