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Introduction: Multiple micronutrient deficiencies might increase the adverse outcome during pregnancy and after birth. Considering
the WHO recommendations since 2016 and scientific evidence from previous studies that multiple-micronutrient supplementation
(MMS) is more effective than iron folic acid (IFA) in improving pregnant women’s health, it is imperative to conduct an economic
evaluation to assess the cost-effectiveness of MMS compared with IFA.

Methods: We conducted a systematic review from PubMed and Scopus to identify the cost-effectiveness analyses of MMS compared
to IFA for pregnant women up to January 2024. Data extraction included specific study characteristics, input parameters, cost
elements, cost-effectiveness results, and key drivers of uncertainty. This systematic review adhered to The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) statement.

Results: After removing 111 duplicates and following the screening process on the title and abstract of 1201 records, resulting in 125
full-text articles assessed for eligibility, a total of 5 studies fulfilled the inclusion criteria and were included in the review. All included
studies were from low- and middle-income countries and demonstrated that MMS compared to IFA for pregnant women is cost-
effective and even very cost-effective in some countries. All included studies implemented cost-effectiveness analysis (CEA) and
estimated its cost-effectiveness using incremental cost-effectiveness ratio (ICER) per disability-adjusted life years (DALY) averted.
Results suggested that the transition from IFA to MMS was cost-effective. The range of ICER per DALY averted in this study is USD
3.62 to USD 1024, depending on the scenario. Overall, the main determinant influencing cost-effectiveness was the cost of MMS
procurement.

Conclusion: Our findings highlight that transitioning from IFA to MMS in certain conditions has been proven cost-effective,
emphasizing this intervention’s economic viability. MMS price and micronutrient deficiency-related disease burden are important
determinants in assessing cost-effectiveness.

Registration: PROSPERO CRD42022319470.
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Introduction

Nutrition has a significant impact on the physical well-being, mental health, and general quality of life of pregnant
women.! Multiple micronutrient intakes should be adequate during pregnancy for maternal health and fetal
development.”>* Multiple micronutrient deficiencies might increase the risk of complications during pregnancy and
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after birth, especially anemia during pregnancy which is estimated at 40% globally.>*® Multiple micronutrient deficiencies
can also have adverse effects on pregnancy outcomes including fetal loss, preterm birth, small gestational age, increased
risk of neural tube defects, preeclampsia, low birth weight (LBW), postpartum depression, and greater risk of death.””’
These are associated with immune development and suboptimal neurodevelopmental outcomes in children.'®"
According to the World Health Organization’s (WHO) recommendations, providing MMS during prenatal care is
a proactive measure to address the nutritional requirements of expectant mothers.*'> Compared to the iron folic acid
(IFA), a statistically significant reduction in preterm birth and LBW'? was observed, anemic women who received MMS
during pregnancy had a greater reduction in the risk of LBW (19%), small gestational age (8%), and 6-month mortality
(29%).> Furthermore, infants born to mothers who received MMS had a significant reduction in neonatal mortality
(15%), 6-month mortality (15%), and infant mortality (13%), compared with infants born to IFA-treated mothers.? In
addition, pregnant women’s adherence to MMS (95.4%) was significantly higher than IFA (92.2%).'* Considering the
WHO recommendations since 2016 and scientific evidence from previous studies, MMS is more effective than IFA in
helping improve pregnant women’s health.'*'>"'® Transitioning from IFA to MMS tablets in different countries might
take multiple years and require essential resources, involving human resources and funding.'” The costs related to
transitioning from IFA to MMS would rise,'? so it is crucial to evaluate the cost-effectiveness of MMS compared with
IFA. Therefore, the objective of this study was to systematically review all published studies on the cost-effectiveness
analysis of MMS compared to IFA for pregnant women.

Methods

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement was used for this
systematic review”’ and has been registered in the PROSPERO database (CRD42022319470).

Search Strategy

The systematic search was conducted in two databases (Scopus and PubMed) for all published studies comparing the cost-
effectiveness of MMS to IFA for pregnant women. The following keywords were used for the search: (“multiple micro-
nutrient supplementation” [Mesh] OR MMS) OR ((“Iron Folic Acid” [Mesh] OR IFA) AND (Pregnan*) AND (Costs and
Cost Analysis OR Cost-Benefit Analysis OR Cost Effectiveness OR Economic Evaluation OR Economic Analysis OR Cost
Evaluation). The screening process was conducted in two steps, ie, initial screening based on title and abstracts followed by
full-text screening. The screening processes were performed by two of the authors (F.A. and A.M.L.).

Inclusion and Exclusion Criteria

The following inclusion criteria were used for the screening process: 1) full-text economic evaluation studies on the cost-
effectiveness of MMS compared to IFA for pregnant women, and 2) published in English. Meanwhile, studies on
animals, protocols, conference proceedings, review articles, and studies available in abstracts only were excluded.

Quality Assessment

The Consolidated Health Economic Evaluation Reporting Standards (CHEERS) statement was applied to assess the
reporting quality of each included study. It consists of a checklist of 24 criteria, to assist appropriate reporting of
economic evaluation studies. The criteria were grouped into 6 categories: title and abstract, introduction, methods,
results, discussion, and others.”! Two independent reviewers (F.A. and A.M.1.) evaluated each study, and disagreements
were resolved through discussion with the other reviewer. Specific attention was given to the completeness of reporting
in key sections (eg, whether methods were clearly described or whether results addressed all relevant outcomes).

Results

Systematic Search
The initial search conducted up to June 2024 yielded 1312 records from PubMed and Scopus. After removing 111
duplicates, 1201 articles underwent title and abstract screening, resulting in the exclusion of 1076 records. Among 125
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full-text screened, 42 articles were excluded due to non-economic evaluations, 72 articles were excluded due to non-
MMS studies, and 6 articles were excluded since the research did not focus on pregnant women. As a result, 5 studies
were finally included in the review (Figure 1).

Characteristics of Included Studies

Our 5 included studies were from 6 different countries, all classified as low-income or lower-middle-income countries.
Mali and Burkina Faso are two countries classified as low-income, while Bangladesh, India, Pakistan, and Tanzania are
classified as lower-middle-income, according to the World Bank data.**** The initial two studies focused only on
Bangladesh as the context for a health economic analysis.”**> The third study focused on Bangladesh and Burkina
Faso.'? The fourth study involved Pakistan, India, and Bangladesh.26 The fifth study involved India, Pakistan, Mali, and
Tanzania.”” The oldest study that appeared from our search was from 2015, addressing the CEA of MMS intervention in
Bangladesh, and the most recent one was from 2022, investigating the cost-effectiveness of MMS in India, Pakistan,
Mali, and Tanzania. The most relevant aspects of these studies are presented in Table 1.

Identified search through Identified search through
PubMed = 1,028 Scopus = 284

4.[ Duplicates = 111 J

A 4

[ 1,201 articles screened ]

1,076 articles were excluded:

1. Not relevant = 1,025

2. Others (letter, editorials/
opinion/commentary/protocol)
=51

125 full-text articles assessed for

A

eligibility
120 articles were excluded:
1. Non-economic evaluation = 42
2. Non-MMS =72
3. Non-pregnant women = 6
A4
[ 5 articles included for review ]

Figure | The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram of study selection.
Note: Adapted from Page M], McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BM|. 2021;372:n71.
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Table | Summary of 5 Selected Articles on Cost-Effectiveness Analysis of MMS Compared to IFA

Author Title Year | Setting and Study Objective Outcome
Location Measures

Shaheen et al** Cost-effectiveness of invitation to 2015 | Bangladesh To identify the most cost-effective ICER per extra
food supplementation early in option between the standard IM averted,
pregnancy combined with MMS on invitation to food supplementation ICERs per YL
infant survival: analysis of data from paired with iron-folic acid and the saved
MINIMat randomized trial, early pregnancy invitation to food
Bangladesh supplementation combined with

various micronutrients for women in
rural Bangladesh.

Svefors et al*® Cost-effectiveness of prenatal food 2017 | Bangladesh To evaluate the cost-effectiveness of | ICER per DALY
and MMS intervention on under-five the MINIMat interventions of early averted.
mortality and stunting: Analysis of food and MMS supplementation
data from the MINIMat randomized compared with the usual timing of
trial, Bangladesh food and routine IFA, taking into

account both premature death
(under five-year mortality) and long-
term disability (stunting) in terms of
cost per disability-adjusted life years
(DALY) averted.

Engle-Stone et al'? Replacing Iron-folic acid with MMS 2019 | Bangladesh and | To estimate the effectiveness and ICER per YLL,
among pregnant women in Burkina Faso cost-effectiveness of hypothetically YLD, and DALY
Bangladesh and Burkina Faso: cost, replacing IFA supplementation with averted.
impacts, and cost-effectiveness MMS for | year in the context of an

ongoing program to deliver
supplements to pregnant women in
Bangladesh and Burkina Faso

Kashi et al?® MMS Are More Cost-effective Than | 2019 | Pakistan, India, | To evaluate the incremental cost- ICER per DALY
IFA: Modeling Results from 3 high- Bangladesh effectiveness of transitioning from averted.
Burden Asian Countries IFA to MMS.

Young et al*’ Cost-effectiveness of antenatal MMS | 2022 | India, Pakistan, | To compare the cost-effectiveness of | ICER per DALY
and balanced energy protein Mali, and MMS, BEP, and IFA to quantify their | averted
supplementation compared to IFA in Tanzania benefits in 4 countries with
India, Pakistan, Mali, and Tanzania: a considerable prevalence of
A dynamic microsimulation study maternal undernutrition.

Abbreviations: MMS, multiple micronutrient supplementation; IFA, iron folic acid; ICER, incremental cost-effectiveness ratio; DALY, disability-adjusted life year; YLL, years
of life loss; YLD, years lived with disability; MINIMat, The Maternal and Infant Nutrition Interventions in Matlab; EMMS, an early invitation to prenatal food supplement (at
about 9-week gestation) plus multiple micronutrients (MMS).

Study Design and Data Collection
All included studies provided information on MMS’s potential costs and consequences compared to IFA. Four of the five
included studies in the review used the Bangladesh setting to analyze cost-effectiveness. Two studies in Bangladesh by
Shaheen et al and Svefors et al***> estimated cost-effectiveness by comparing six scenarios, including MMS with food
supplementation starting at either 9 weeks (EMMS) or 20 weeks (UMMS) of pregnancy, and IFA with either 60 mg (EFe60F,
UFe60F) or 30 mg (EFe30F, UFe30F) of iron, combined with food supplementation starting at 9 or 20 weeks of pregnancy,
considering cost per disability-adjusted life years (DALY) averted.”**

A cost-effectiveness study of MMS compared to IFA in Bangladesh and Burkina Faso by Engle-Stone et al was
conducted by comparing two scenarios. The first scenario estimates cost-effectiveness based on 100% coverage and

adherence, assuming all pregnant women received and used MMS. The second scenario was on current IFA coverage in
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Bangladesh (60.7% urban area, 47.4% rural area) and Burkina Faso (16.0% urban area, 8.4% rural area). The population-
based model was used in urban areas and rural areas to estimate the cost and clinical outcome in each scenario and
consider the cost per DALY averted in Bangladesh and Burkina Faso.'?

A study by Kashi et al evaluated the cost-effectiveness of MMS compared to IFA using Monte Carlo Simulation (Lancet
Scenario®® that only considered studies that compared MMS with IFA and Cochrane Scenario?® that compared MMS with
IFA or iron alone) by calculating cost per DALY averted.”® A study in India, Pakistan, Mali, and Tanzania by Young et al
was conducted to compare the cost-effectiveness of MMS, Balanced Energy Protein (BEP), and IFA to quantify their
benefits.>” More information about the study design and data collection of selected studies is presented in Table 2.

Time Horizon and Economic Modeling

The time horizons used are one year, two, and five years (see Table 2). This time horizon is chosen as a framework to
evaluate the use of MMS from pregnancy until birth. Furthermore, postnatal analysis was conducted at 1-year and 5-year
intervals to assess the health of both the mother and the infant. Shaheen et al and Svefors et al**?* used the Maternal and
Infant Nutrition Interventions in Matlab (MINIMat) Trial model, a database that belongs to Bangladesh, in their
publication. The economic model employed in Engle-Stone et al'* suggests assumptions regarding the costs associated
with transitioning from IFAS to MMS. Meanwhile, The Lancet scenario and the Cochrane scenario are the models
employed in the publications of Kashi et al and Young et al.?**’ Only the publications by Svefors et al did not apply
sensitivity analysis in the study.?

Cost Estimation

The inclusion of cost is essential in economic evaluation studies, particularly in low- and middle-income countries
(LMICs) where resources are limited. All included studies estimated the supplementation cost. The costs associated with
the shift from IFA to MMS would increase. The first two studies conducted in Bangladesh by Shaheen et al and Svefors
et al, along with a study in Pakistan, India, and Bangladesh by Kashi et al, assess the costs associated with

Table 2 Methodological Characteristics of 5 Selected Articles

Author Study Comparison Time Economic Model/ Parameter of
Perspective Horizon Source Sensitivity
Analysis
Shaheen et al** Policymaker | A comparison of six scenarios 2 years MINIMat Trial Infant Mortality
consisting of EMMS, UMMS, EFe60F Rate
UFe60F, EFe30F, and UFe30F
Svefors et al*® Policymaker | A comparison of six scenarios 0-5 years for MINIMat Trial N/A
consisting of EMMS, UMMS, EFe60F, mortality,
UFe60F, EFe30F, and UFe30F 0-4,5 years for
stunting
Engle-Stone et al'? | Policymaker MMS compared to IFA | year Population-based model Supplementation
cost
Kashi et al*® Policymaker | MMS compared to IFA | year Monte Carlo Simulation Discount rate
(Lancet Scenario and
Cochrane scenario)
Young et al*’ Policymaker | I. MMS compared to IFA 0-2 years Individual-based dynamic Supplementation

2. MMS + BEP compared to IFA

microsimulation

coverage level

Abbreviations: EMMS, an early invitation to prenatal food supplement (at about 9 weeks gestation) + multiple micronutrients (MMS); UMMS, an invitation to food
supplementation at the usual time (at around week 20) + MMS; EFe60F, an early invitation to prenatal food supplement (at about 9 weeks gestation) + 60mg Iron and 400ug
folic acid; UFe60F, an invitation to food supplementation at the usual time (at around week 20) + 60mg Iron and 400ug folic acid; EFe30F, an early invitation to prenatal food
supplement (at about 9 weeks gestation) + 30mg Iron and 400ug folic acid; UFe30F, an invitation to food supplementation at the usual time (at around week 20) + 30mg Iron
and 400ug folic acid.
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supplementation, including both micronutrients and food supplements, as well as the transition costs encompassing staff,
training, administration, capital, community volunteer time, patient cost, program cost, and ongoing activities.>* ¢
Additionally, two studies by Engle-Stone et al (Bangladesh and Burkina Faso) and Young et al (India, Pakistan, Mali,

and Tanzania) focus only on the costs related to supplementation.'*?” Further details are presented in Table 3.

Primary Outcomes

According to five studies included in this review, the transition from IFA supplementation to MMS for pregnant women
has been shown to be cost-effective. This assessment is based on the commonly used threshold of up to three times the
GDP per capita, as recommended by the WHO, in the absence of country-specific cost-effectiveness thresholds for these
countries.'>**?73% A study by Shaheen et al in Bangladesh conducted calculations utilizing delivery modes including for
a non-governmental organization (NGO)-run community nutrition centers (CNCs), government-run CNCs, and
a hypothetical highest-cost scenario. The analysis demonstrated cost-effective outcomes with ICER values for one
additional IM averted by transitioning from UFe60F to EMMS were USD 907, USD 797, and USD 1024,
respectively.”* Meanwhile, Svefor et al discovered that the implementation of EMMS supplementation was highly cost-
effective than UFe60F with an ICER value per 5 years and lifetime DALY averted USD 187 and USD 24, respectively.
The ICER value’s results are far below Bangladesh’s per capita income of USD 1190. Transitioning from UFe60F to
EMMS is deemed reasonable in low-resource settings and is viable from both public health and economic points of
view.” Likewise, in a study by Engle-Stone et al in Bangladesh, changing from IFAS to MMS might prevent 15,000
newborn deaths and 30,000 preterm births, whereas, in Burkina Faso, it could avoid 5000 newborn deaths and 5000
preterm cases. In Bangladesh and Burkina Faso, the cost per DALY averted by changing from IFA to MMS ranged from
USD 3.62 to USD 13.25 and USD 3.02 to USD 15.21, respectively, based on the employed scenario.'?

Research done in Pakistan, India, and Bangladesh by Kashi et al found that transitioning from IFA to MMS resulted
in ICER values of USD 41.54, USD 31.62, and USD 21.26 per DALY avoided.?® These findings support the conclusion
that transitioning from IFA to MMS is cost-effective when evaluated against each country’s respective threshold of up to
three times GDP per capita, as recommended by the WHO.?**° According to a dynamic microsimulation study involving
Tanzania, Pakistan, Mali, and India by Young et al providing MMS supplements to 90% of pregnant women who attend
antenatal care (ANC) lowers morbidity and death among children under two. Combining MMS with targeted BEP results
in a greater reduction of DALY than universal MMS when measured against baseline [FA. The ICER per DALY averted,
based on current evidence for each country, is as follows: Tanzania: USD 245; Mali: USD 73; Pakistan: USD 54; India:
USD 83.%” Detailed information is provided in Table 4.

Table 3 Cost Components

Author Cost Estimation
Shaheen et al** |. Food and micronutrient supplements (highest cost for one woman: UFe60F USD 47.865 to EMMS USD 75.817).
2. Transition costs including staff, training and meetings, administration, capital, community volunteer time, and recurrent
activities.
Svefors et al*® I. Food and micronutrient supplements (cost for one woman: UFe60F USD 54.42 to EMMS USD 86.19).

2. Transition costs including staff, training and meetings, administration, capital, community volunteer time, and recurrent

activities.

Engle-Stone et al'? | Cost of supplements (Bangladesh USD 2.7 million and Burkina Faso USD 60.000).

Kashi et al*® Cost of supplements (IFA USD .63, MMS USD 3.46), Patient cost (USD 12.98), and Program cost (USD 0.42).

Young et al”’ Cost of supplementation (IFA USD 17.37, MMS USD 19.47, BEP India: USD 47.88, Pakistan: USD 45.96, Mali: USD 41.20, and
Tanzania: USD 41.90).
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Table 4 Primary Outcomes

Author

Primary Result

Shaheen et al**

The ICERs for one additional IM averted by transitioning from UFe60F to EMMS were USD 907 for NGO-run CNCs and
USD 797 for government-run CNCs. The projected cost for the hypothetical highest cost scenario is USD 1024 for each
additional IM averted.

Svefors et al*®

The MINIMat intervention of EMMS supplementation indicated highly cost-effectiveness compared to U60Fe. The ICER is
USD 187 per 5 years and US$24 for lifetime DALY averted.

Engle-Stone et al'?

The transition from IFA to MMS indicates that this policy could cost-effectively save lives and lower long-term disabilities. In
Bangladesh and Burkina Faso, the cost per DALY averted by transitioning from IFA to MMS ranged from USD 3.62 to USD
13.25 and USD 3.02 to USD 15.21, respectively, based on the employed method.

Kashi et al* Under a low-resources setting, ICER per additional DALY averted of transitioning from IFA to MMS is USD 41.54 in Pakistan,
USD 31.62 in India, and USD 21.26 in Bangladesh.
Young et al”’ Combining MMS with targeted BEP results in a greater reduction of DALY than universal MMS when measured against

baseline IFA. The ICER per DALY averted, based on current evidence for each country, is as follows: Tanzania: USD 245; Mali:
USD 73; Pakistan: USD 54; India: USD 83.

Quality of Reporting

The section’s fulfillment of the reporting criterion based on the CHEERS checklist varied. Figure 2 illustrates the

proportion of each CHEERS checklist item reported adequately or not at all by each study included in the review. All

studies adequately reported the following sections: introduction, study perspective, setting, comparator, resources, and

costs. The target population and time horizon were described in all studies. Most studies provide detailed information on

CHEERS Criteria

Study findings, limitations, generalizability, and current knowledge

Measurement and valuation of preference-based outcomes

Title

Abstract

Background and objectives
Target population and subgroups
Setting and location

Study perspective

Comparators

Time horizon

Discount rate

Choice of health outcomes

Measurement of effectiveness

Estimating resources and costs
Currency, price date, and conversion
Choice of model

Assumptions

Analytic methods

Study parameters

Incremental costs and outcomes
Characterizing uncertainty

Characterizing heterogeneity

Source of funding

Conflicts of interest

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

o
X

Percentage of studies met each of the CHEERS' Criteria

HYes W No

Figure 2 The result of the Consolidated Health Economic Evaluation Reporting Standards (CHEERS) assessment.
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how resources and costs were collected and estimated. Furthermore, all studies provided the study perspective when
presenting included costs. Four studies presented policymaker’s perspectives and one study presented payer’s perspec-
tives. All studies reported the incremental cost-effectiveness ratio of MMS compared to IFA. In addition, it has been
found that only a few studies have reported the rationale for using such models, despite most studies have reported the
choice of economic models. Only two studies mentioned potential conflicts of interest.

Discussion

This systematic review demonstrated that transitioning IFA to MMS for improving pregnant women’s health would be
a cost-effective intervention in Bangladesh, India, Pakistan, Mali, Tanzania, and Burkina Faso. The cost of MMS and the
burden of micronutrient deficiency-related disease appeared as the most sensitive parameters influencing cost-
effectiveness. Further, scientific evidence is needed to substantiate its potential benefits, as economic evaluation studies
on MMS remain highly limited.*'*?

From the included studies, a modeling approach was predominantly used to predict the economic impact of MMS by
considering several alternative scenarios. Model-based evaluations offer an evidence-based method to estimate the cost-
effectiveness of interventions, enabling policymakers to allocate limited resources efficiently, particularly in resource-
constrained setting like LMICs. In these contexts, where empirical data may be scarce or incomplete, models can
integrate information from multiple sources, including regional studies, databases, and global estimates.'>* 273

All included studies perform different economic models. Cost-effectiveness values were calculated in particular by
comparing the use of MMS with IFA under various scenarios. The values were determined by cost/DALY averted. Two
studies in Bangladesh applied six different scenarios to determine the cost-effectiveness of MMS compared to IFA. For DALY
averted, one study used the infant mortality rate, while the other used years of life loss (YLL) (ie life expectancy at birth) and
years lived with disability (YLD) (ie stunted children from 0 to 5 years). The other three studies assessed cost-effectiveness
using a population-based model, Monte Carlo simulation, and individual-based dynamic microsimulation. All included
studies have a perspective determination based on the perspective of policymakers as this type of approach is required in
health technology assessment to develop public policies related to improving maternal health in several countries.**> In terms
of sensitivity analysis, several studies considered ICER per DALY averted were sensitive to changes in supplementation cost,
discount rate, supplementation coverage level, and infant mortality rate (burden disease).'>**2’

Although MMS has been recommended by the WHO® and has the potential to reduce the burden on maternal and
child health, it has not been included yet in existing maternal and child health programs in many countries. In addition,
MMS is effective in reducing pregnancy risks including preterm birth, LBW, maternal and infant mortality rates due to
micronutrient deficiency.>>"""?*° To maximize the full benefits of this intervention, the level of adherence is critical.*
The level of adherence to MMS usage is better compared to IFA, 95.4%, and 92.2%, respectively.'* In some countries,
such as LMICs, MMS might even be heavily covered by the government and have an impact on healthcare policies.
Therefore, an economic evaluation study is required by the government as an essential aspect to consider in the decision-
making process. It should be comprehensively assessed to enable policymakers to make decisions more appropriately
while distributing budget and resources to maternal and child health programs.'***27-*3 Systematically, transitioning
from IFA to MMS tablets might take several years and require essential resources such as human and budget."’

The results of CEA of MMS compared to IFA in this study demonstrated that MMS can be considered a cost-effective
intervention. In recommending new interventions, WHO has suggested using 1 to 3 GDP per capita as the cost-effective
threshold; however, some have reasoned that this WHO threshold may still be too expensive and that thresholds of half
GDP per capita are more acceptable. The average GDP per capita (2020 USD) in 2019 for low-income countries was
USD 780 while that for LMICs was USD 2180.%"*° Applying WHO cost-effectiveness guidelines, transitioning from IFA
to MMS is very cost-effective. It is additionally a beneficial intervention despite being applied in a pessimistic scenario
or low-resource setting. It should be incorporated into a policy-maker framework. These recommendations should lead to
policy-making that prioritizes pregnant women’s health. Making a good start in life during pregnancy is essential for
living a healthy and longer life.>” Health improvements could be considered high in LMICs and globally if compared to
economic ventures. Transitioning from IFA to MMS is the best scenario for improving maternal and child health that is
possible to be implemented and adapted to specific country contexts and populations.?*2%*%3 Transitioning from IFA to
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MMS should be initiated to analyze methods to accelerate and then maintain national MMS coverage, adherence, and
measurable health impact in each country.*

All five studies indicated that replacing IFA with MMS tablets would probably result in increased additional costs.
Additional costs related to MMS procurement are one of the determinant factors of cost-effectiveness. Various factors
can impact the prices of MMS, including regulation for procuring MMS, the volume and continuity of purchasing
agreements for MMS, packaging types and tablet counts, and MMS coverage level for the population in each
country.'?2%41™# The capability to produce MMS locally for each LMIC should be started to acquire better pricing
and increase MMS coverage.'**°

The results of this review are essential to policymakers. The results of this review provide scientific evidence that
MMS is a cost-effective intervention compared to IFA for pregnant women despite being implemented in a pessimistic
scenario or low-resource setting. Therefore, policymakers will be more capable to interpret and prioritize programs
focused on improving mother and child health. Health improvements provided during pregnancy and the early years
might reduce the risk of low-grade health and disease, increasing life chances.’’

The CHEERS checklist was applied in this review to evaluate the quality of reporting in the included studies. The
quality of reporting is an essential component of economic evaluation studies since it ensures accountability. The
majority of the research already met the criteria listed in the checklist.

To the best of our knowledge, this study is one of the first reviews assessing the cost-effectiveness analysis of MMS
compared to IFA. Systematic methods were implemented to identify relevant studies from electronic databases.

Certainly, this systematic review has some limitations. Firstly, even though systematic approaches were used in both
the literature search and screening, it is possible that some studies published in languages other than English were not
taken into account. Second, the limited number of studies discussing the cost-effectiveness analysis of MMS compared to
IFA, consequently the evidence acquired is limited to only a few studies.

Conclusion

In some countries, maternal and child health remains a burden due to micronutrient deficiencies. Adequate intake of
micronutrients is required during pregnancy. The transitioning IFA to MMS for pregnant women performs to be a cost-
effective intervention depending on the scenario. MMS price and micronutrient deficiency-related disease burden are
important determinants in assessing cost-effectiveness.
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