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Executive summary
Introduction

The World Health Organization’s comprehensive antenatal care (ANC) guideline WHO recommendations on
antenatal care for a positive pregnancy experience was published in 2016 with the objective of improving the quality
of routine health care that all women and adolescent girls receive during pregnancy. The overarching principle –
to provide pregnant service users with a positive pregnancy experience – aims to encourage countries to expand
their health-care agendas beyond survival, with a view to maximizing health, human rights and the potential of
their populations.
Recognizing that ANC provides a strategic platform for important health-care functions, including health
promotion and disease prevention, 14 out of the 49 recommendations in the WHO 2016 ANC guideline relate
to nutrition in pregnancy. In April 2019, the Executive Guideline Steering Group (GSG) prioritized two of these
antenatal nutrition recommendations for updating in response to new evidence on these interventions, namely:
1. Multiple micronutrient supplements during pregnancy
2. Vitamin D supplements during pregnancy.
Evidence on these interventions was evaluated by a Guideline Development Group (GDG) composed of
an international group of experts convened during an online GDG meeting held on 4–5 December 2019.
The respective recommendations were updated in accordance with WHO’s living guidelines approach. For
consistency and continuity, the GDG, including the chair, comprised the same members as the ANC guideline
GDG.
This guideline presents that evidence and updated recommendation on antenatal multiple micronutrient
supplements (MMS), which supersedes the corresponding recommendation issued in the WHO 2016 ANC
guideline.

Target audience

The target audience of this updated recommendation includes national and local public health policymakers, implementers and managers of national and local maternal and child health programmes, concerned
nongovernmental and other organizations, professional societies involved in the planning and management of
maternal and child health services, health professionals (including obstetricians, midwives, nurses and general
medical practitioners) and academic staff involved in training health professionals.

Guideline development methods

The updating of this recommendation was guided by the standardized operating procedures described
in the WHO handbook for guideline development. This involves: (i) identification of priority questions and
outcomes (done as part of the ANC guideline development process); (ii) evidence retrieval and synthesis;
(iii) assessment of the evidence; (iv) formulation of the recommendations; and (v) planning for the
dissemination, implementation, impact evaluation and updating of the recommendations. The scientific
evidence supporting the recommendations was synthesized using the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) and Confidence in the Evidence from Reviews of
Qualitative Research (GRADE-CERQual) approaches, for quantitative and qualitative evidence, respectively.
Up-to-date systematic reviews were used to prepare evidence profiles for the recommendation prioritized for
updating. The DECIDE (Developing and Evaluating Communication Strategies to Support Informed Decisions
and Practice Based on Evidence) framework – an evidence-to-decision tool that includes intervention effects,
values, resources, equity, acceptability and feasibility criteria – was used to guide the formulation and approval
of the recommendation by the GDG.
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Recommendation

The WHO technical consultation led to the formulation of one recommendation related to the use of antenatal
MMS. The GDG had the option to recommend the intervention, not to recommend the intervention, or to
recommend the intervention under certain conditions (in specific contexts, targeted monitoring and evaluation,
in the context of rigorous research). The GDG experts also provided additional remarks where they considered
them necessary. Users of the guideline should refer to these remarks, as well as to the evidence summary, for
further information about the basis of this WHO recommendation.

The updated WHO recommendation on antenatal MMS for a positive pregnancy experience
This recommendation applies to pregnant women and adolescent girls within the context of routine ANC.

WHO recommendation on antenatal multiple micronutrient supplements (MMS)
Antenatal multiple micronutrient supplements that include iron and folic acid are recommended
in the context of rigorous research1. (Context-specific recommendation – research)
Remarks
• This recommendation updates and supersedes the WHO recommendation found in the WHO ANC guideline issued in
2016 (1).
• The evidence is derived from trials using MMS containing 13 to 15 micronutrients (including iron and folic acid) and
the widely available United Nations International Multiple Micronutrient Antenatal Preparation (UNIMMAP), which
contains 15 micronutrients, including 30 mg of iron and 0.4 mg of folic acid (see Box 2).
• As the evidence was mainly derived from low- and middle-income countries, its applicability to high-income countries
or to populations not at risk of micronutrient deficiencies – for example, due to an adequate diet and food fortification
programmes – is unclear.
• Research in this context therefore includes:
– controlled clinical trials in which early pregnancy ultrasound is used to establish gestational age with certainty,2 with
assessment of critical maternal and perinatal outcomes, and follow-up of infants sustained into childhood; and
– where programmes of MMS are being considered, implementation research to establish the impact of switching from
iron and folic acid supplements to MMS, including evaluation of acceptability, feasibility, sustainability, equity and
cost-effectiveness.
• Many MMS contain 30 mg or less of elemental iron and WHO recommends antenatal iron and folic acid supplements
containing 60 mg of elemental iron in populations where anaemia is a severe public health problem (a prevalence of
40% or higher) (2). Therefore, countries should consider their population magnitude and distribution of anaemia, its
nutritional determinants (i.e. iron deficiency), as well as the magnitude and distribution of the complex low birthweight
and its component parts (i.e. preterm, small for gestational age [SGA] or a combination of these) (3), when undertaking
any research in the context of this recommendation.
• Pregnant women should be supported and encouraged to receive adequate nutrition, which is best achieved through
consumption of a healthy, balanced diet consistent with guidelines on healthy eating (4).

This recommendation on multiple micronutrients in pregnancy has changed from “not recommended”
to “recommended in the context of rigorous research”. The reason for the change in the nature of the
recommendation is because, whilst the evidence suggests that there may be a limited benefit and little harm in
replacing iron and folic acid supplements with MMS, the evidence on low birthweight and its component parts
(preterm birth and SGA) is difficult to interpret. Gestational age accurately assessed by ultrasound emerged as
an important feature of future trials. In addition, the sustainability of switching to the higher-cost MMS is not
known and 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 anaemia
prevalence or other reasons.

1

The GDG clarified that rigorous research includes implementation research using high-quality methods appropriate to the specific
research questions.
2 Gestational age accurately assessed by ultrasound emerged as an important feature of future trials because of the conflicting and
confusing differences in intervention effects found on low birthweight and its component parts (preterm birth, and SGA).
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Introduction
Background

The comprehensive antenatal care (ANC) guideline, WHO recommendations on antenatal care for a positive pregnancy
experience, was published by the World Health Organization (WHO) in 2016 with the objective of improving the quality
of routine health care that all women and adolescent girls receive during pregnancy (1). The overarching principle – to
provide pregnant service users with a positive pregnancy experience – aims to encourage countries to expand their healthcare agendas beyond survival, with a view to maximizing health, human rights and the potential of their populations.
Recognizing that ANC provides a useful platform for important health-care functions, including health promotion and
disease prevention, 14 out of the 49 recommendations in the WHO ANC guideline relate to nutrition in pregnancy (1).
In April 2019, following pre-established prioritization criteria, the Executive Guideline Steering Group (GSG) prioritized
updating of the recommendation on multiple micronutrient supplements (MMS). This resulting recommendation
updates and supersedes the previous recommendation on antenatal MMS issued in the 2016 WHO ANC guideline.

Pregnancy and micronutrients
Pregnancy requires a healthy diet that includes an adequate intake of energy, protein, vitamins and minerals to
meet increased maternal and fetal needs. However, for many pregnant women, dietary intake of fruit, vegetables,
meat and dairy products is often insufficient to meet these needs, and may lead to micronutrient deficiencies. In
resource-poor countries in sub-Saharan Africa, south-central Asia and south-east Asia, maternal undernutrition is
highly prevalent and is recognized as a key determinant of poor perinatal outcomes (5). However, understanding of
the individual requirements and contributions of all essential vitamins and minerals to optimize maternal and fetal
health during the antenatal period is limited (6).
Maternal iron deficiency is the most common known micronutrient deficiency that causes anaemia. Anaemia is
estimated to affect 40% of pregnant women globally, with the highest prevalence in the WHO regions of SouthEast Asia (49%), Africa (46%) and the Eastern Mediterranean (41%). A lower prevalence is estimated in the WHO
regions of the Western Pacific (33%), the Americas (26%) and Europe (27%) (7). Supplementation with iron
during pregnancy is therefore considered essential (1,6). Daily folic acid is also recommended as a routine antenatal
supplement to prevent fetal neural tube defects (1). Iron and folic acid (IFA) are often combined in a single tablet,
such as the daily IFA supplement of the United Nations Children’s Fund (UNICEF), which may include 30 mg or
60 mg elemental iron and 0.4 mg folic acid (8,9). They are also included in the United Nations International Multiple
Micronutrient Antenatal Preparation (UNIMMAP), an established multiple micronutrient formulation that is widely
available and contains 15 micronutrients, including IFA in doses of 30 mg and 0.4 mg, respectively (10).
For populations with low dietary intake of calcium, antenatal calcium supplementation is also recommended
by WHO to prevent pre-eclampsia (1,11). In addition, in certain populations at risk of night blindness, vitamin A
supplementation during pregnancy is recommended (1).

The updated recommendation in the context of the WHO ANC guideline
Several trials have addressed the question of whether an antenatal MMS with various vitamins and minerals,
including IFA, would be more appropriate than the currently recommended IFA supplements, especially in lowand middle-income countries (LMICs). A Cochrane review (12) that synthesized this evidence was evaluated by
the Guideline Development Group (GDG) during the 2016 ANC guideline development process. As the review
included many different multiple micronutrient formulations in its analyses, the GDG at that time requested
revised analyses to answer the following questions:
n What are the effects of MMS containing at least 13 to 15 micronutrients (including IFA) compared with IFA

supplements?
n What are the effects of UNIMMAP compared with IFA supplements?
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The GDG also requested additional subgroup analyses according to the dose of iron in the control group because
most trials in the review evaluated MMS containing 30 mg of elemental iron, and this was compared with IFA
controls that employed either 30 mg or 60 mg of iron. Similarly, as the existing WHO recommendation on IFA
supplements recommends a folic acid dose of 0.4 mg, the GDG requested additional analyses restricting trials to
those comparing MMS to these IFA doses. The rationale for these additional analyses was that, if countries are to
consider transitioning to MMS, they would most likely be switching from one of these two IFA formulations (i.e.
30 mg iron/0.4 mg folic acid or 60 mg iron/0.4 mg folic acid).
In 2016, the resulting evidence suggested that MMS (containing 13 to 15 micronutrients, including IFA) were
associated with an average 11% reduction in low birthweight compared with IFA supplements. However, lack of other
beneficial effects, the added cost of MMS, equivocal evidence on neonatal mortality related to the dose of iron in IFA
supplements, possibility of unknown harms, lack of evidence on cost-effectiveness, and concerns about feasibility led
the GDG to decide not to recommend a change from existing IFA supplements strategies at the time (1).
Since the publication of the WHO ANC guideline, the Cochrane review has been updated to include four additional
trials (13). This framework presents the updated research evidence on antenatal MMS compared with IFA
supplements, which supports the updated recommendation on MMS.

Rationale and objectives

As part of the WHO’s normative work on supporting evidence-informed policies and practices and its living
guidelines approach (14), the Department of Sexual and Reproductive Health and Research (SHR), the Department
of Maternal, Newborn, Child, Adolescent Health and Ageing (MCA) and the Department of Nutrition and Food
Safety (NFS) prioritized the updating of this recommendation on MMS following the advice of the Executive GSG
2017–2019, particularly the identification of new evidence on this intervention.

Target audience

The recommendation in this global guideline is intended to inform the development of relevant national- and
local-level health policies and clinical protocols. Therefore, the target audience of this guideline includes national
and local public health policy-makers, implementers and managers of national and local maternal and child health
programmes, concerned nongovernmental and other organizations, professional societies involved in the planning
and management of maternal and child health services, health professionals (including obstetricians, midwives,
nurses and general medical practitioners) and academic staff involved in training health professionals.

Scope of the recommendations

This updated recommendation is relevant to all pregnant women and adolescent girls receiving ANC in any healthcare facility or community-based setting, and to their unborn fetuses and newborns. The question was prioritized
during the ANC guideline development process. In 2019, it was prioritized for updating in the context of WHO’s
living guideline commitment (14). The authors of the Cochrane review on which the 2016 ANC guideline panel’s
recommendation was based updated their review to include new studies. The outcomes of interest are therefore the
same as those prioritized for the ANC guideline relevant to nutritional interventions (see Box 1).

Box 1. ANC nutritional interventions outcomes of interest
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Maternal outcomes

Fetal/neonatal outcomes

Infections
Anaemia
Pre-eclampsia/eclampsia
Gestational diabetes mellitus
Mode of delivery
Excessive weight gain
Side effects
Maternal mortality
Maternal satisfaction

Neonatal infections
Small for gestational age
Low birthweight
Preterm birth
Congenital anomalies
Macrosomia/large for gestational age
Fetal/neonatal mortality

Methods
This recommendation is an update of one of 49 recommendations that were published in the WHO recommendations
on antenatal care for a positive pregnancy experience (2016) guideline (1). The recommendation was developed
initially using the standardized operating procedures described in the WHO handbook for guideline development (15).
In summary, the process included: (i) identification of priority questions and outcomes, (ii) retrieval of evidence,
(iii) assessment and synthesis of the evidence, (iv) formulation of recommendations, and (v) planning for the
implementation, dissemination, impact evaluation and updating of the recommendation. This recommendation was
identified by the Executive GSG as a high priority for updating in response to new evidence on MMS.

Contributors to the guideline
Executive Guideline Steering Group (Executive GSG)
The Executive GSG is an independent panel of external experts and relevant stakeholders from the six WHO
regions. This group advises WHO on the prioritization of new and existing questions in maternal and perinatal
health for recommendation development or updating.

WHO Steering Group
The WHO Steering Group that managed the updating process comprised the same staff members from the
Departments of SRH, MCA and NFS who were part of the Steering Group for the WHO ANC guideline of 2016
(see Annex 1 for the list of members). The Steering Group drafted the key recommendation question in PICO
(population, intervention, comparator, outcome) format and identified individuals to be invited to participate as
guideline methodologists, as well as the guideline development and external review groups. In addition, the WHO
Steering Group supervised the evidence retrieval and synthesis, organized the technical consultation, and drafted
and finalized the guideline document. The Steering Group in collaboration with WHO regional offices will oversee
the dissemination of the updated recommendation.

Guideline Development Group (GDG)
The Steering Group identified and invited 15 external experts and stakeholders from the six WHO regions to
constitute the GDG, ensuring geographic representation, gender balance, and no important conflicts of interest.
These were the experts who had also served in the GDG for the WHO ANC guideline’s nutrition recommendations
of 2016. This is a diverse group of individuals with expertise in research, guideline development methods, and
clinical policy and programmes relating to ANC interventions, and includes a patient/consumer representative. The
GDG appraised the evidence used to inform the recommendation, advised on the interpretation of this evidence,
and formulated the final recommendation during an online GDG meeting on 4–5 December 2019. In addition,
GDG members reviewed and approved the final guideline document before its submission to the WHO Guidelines
Review Committee for approval. A list of the GDG members can be found in Annex 1.

External Review Group (ERG)
The External Review Group was a geographically and gender-balanced group with no important conflicts of
interest (see Annex 1 for ERG members). There were four members, including technical experts and other
stakeholders with interests in the provision of evidence-informed ANC. This group peer-reviewed a preliminary
version of the guideline document to identify any factual errors and to comment on the clarity of the language,
contextual issues and implications for implementation. The group ensured that the guideline decision-making
processes had considered and incorporated the contextual values and preferences of persons affected by the
recommendation, including pregnant women and adolescent girls, health-care professionals and policy-makers. It
was not within the ERG’s remit to change recommendations previously formulated by the GDG.

Systematic review team and guideline methodologists
The managing editors of the Cochrane Pregnancy and Childbirth Group coordinated the updating of the
quantitative systematic review and facilitated collaboration between systematic review authors and guideline
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methodologists. Methodologists from the Evidence-based Medicine Consultancy Ltd in the United Kingdom
worked closely with the WHO Steering Group to conduct the additional pre-specified analysis required by the
GDG for this recommendation, and with methodologists from the Centro Rosarino de Estudios Perinatales
(CREP) in Argentina, who appraised the quantitative evidence using standard operating procedures using GRADE
(Grading of Recommendations Assessment, Development and Evaluation) methodology (16). Two qualitative
evidence experts from the University of Central Lancashire in the United Kingdom systematically reviewed
qualitative studies related to women’s and health professionals’ views on ANC, and synthesized this evidence.

External partners and observers
Representatives of the International Federation of Gynaecology and Obstetrics (FIGO), the International
Confederation of Midwives (ICM), the United Nations Population Fund (UNFPA), the United States Agency for
International Development (USAID), the United Nations Children’s Fund (UNICEF) and the Bill & Melinda Gates
Foundation were invited to the final GDG meeting to serve as observers. All these organizations are potential
implementers of the proposed guideline with a history of collaboration with WHO in guideline dissemination and
implementation. Observers do not participate in the formulation of recommendations.

Declaration of interests by external contributors

WHO requires that experts serving in an advisory role disclose any circumstances that could give rise to actual
or ostensible conflicts of interest. In accordance with the WHO guidelines for declarations of interests (WHO
Experts) (17), all GDG members, as well as ERG members and other external collaborators, were asked to
declare in writing any competing interests (whether academic, financial or other) at the time of the invitation
to participate in the ANC guideline development process. The standard WHO form for declarations of interest
(DOI) was completed and signed by each expert and sent electronically to the responsible technical officer. The
WHO Steering Group reviewed all the DOI forms before finalizing experts’ invitations to participate. Where
any conflicts of interest were declared, the Steering Group determined whether they were serious enough to
affect the individual’s ability to make objective judgements about the evidence or recommendation. To ensure
consistency, the Steering Group applied the criteria for assessing the severity of a conflict of interest in the WHO
handbook for guideline development (15).
All findings from DOI statements were managed in accordance with the WHO DOI guidelines on a case-bycase basis and communicated to the experts. Where a conflict of interest was not considered significant enough
to pose any risk to the guideline development process or reduce its credibility, the expert was only required to
declare such conflict at the GDG meeting and no further action was taken. A summary of the DOI statements
and information on how conflicts of interest were managed are included in Annex 2. In order to strengthen public
trust and transparency in connection with WHO meetings involving the provision of expert advice in developing
technical norms and standards, the names and brief biographies of individuals considered for participation on
this guideline – together with a description of the objectives of relevant meetings – were made public ahead of
the first meeting planned to allow time for public notice and comment.

Identifying priority questions and outcomes

The priority question and outcomes were aligned with those of the ANC guideline (1). This question and its
outcomes were originally informed through an extensive scoping exercise of existing clinical practice guidelines
relevant to routine ANC, supplemented by searching the Cochrane Database of Systematic Reviews for existing
key systematic reviews relevant to ANC. Critical and important outcomes were informed by these reviews, as
well as by a WHO-commissioned scoping qualitative review of what women want during pregnancy (18). The
findings of the latter revealed that pregnant women want a positive pregnancy experience, defined as maintaining
physical and sociocultural normality; maintaining a healthy pregnancy and baby; having an effective transition to
positive labour and birth; and achieving a positive motherhood. This composite outcome of a “positive pregnancy
experience” became the overarching principle of ANC guideline recommendations.

Evidence identification and retrieval

Evidence to support this recommendation was derived from a number of sources by the methodologists
working closely with the WHO Steering Group. An updated Cochrane systematic review was the primary
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source of evidence on effectiveness of oral antenatal MMS. Earlier versions of this review, in which evidence
on effectiveness was derived from randomized controlled trial (RCT) data assessed and synthesized using
standardized Cochrane methodology, supported the ANC guideline recommendation of 2016. The up-to-date
RevMan file was retrieved from the Cochrane Pregnancy and Childbirth Group and customized to reflect the key
comparisons, GDG-specified subgroup analyses, and outcomes relevant to the ANC guideline. Evidence was
evaluated according to standard operating procedures approved by the WHO Steering Group, and evidence
profiles (in the form of GRADE tables) were prepared, including assessment of the certainty of the evidence, for
comparisons of interest.
The latest versions of two qualitative systematic reviews commissioned by the WHO Steering Group for the 2016
guideline development process informed the values, acceptability and feasibility criteria of these evidence-todecision (EtD) frameworks (18,19). Additionally, systematic reviews of cost-effectiveness were identified through
PubMed searches of the literature.

Quality assessment and grading of the evidence

The GRADE approach (16) to appraising the certainty of quantitative evidence was used, meaning that the
certainty of evidence for each outcome was rated as “high”, “moderate”, “low”, or “very low” based on a set
of established criteria. As a baseline, the evidence from the Cochrane reviews was rated “high certainty”
because it was derived from RCTs; this rating was then downgraded according to considerations of risk of bias,
inconsistency, imprecision, indirectness, and publication bias or other considerations.
Qualitative evidence was derived from qualitative evidence syntheses (QES) performed for the WHO 2016 ANC
guideline (18,19). Previously subjected to quality appraisal using the Confidence in the Evidence from Reviews of
Qualitative Research (GRADE-CERQual) tool, the evidence was not re-graded for this updated recommendation.
The GRADE-CERQual tool, which uses a similar approach conceptually to other GRADE tools, rates the level of
confidence that can be placed in QES evidence according to four components: methodological limitations of the
individual studies; adequacy of data; coherence; and relevance to the review question of the individual studies
contributing to a QES finding (20).

Preparation of the evidence summary

The WHO Steering Group supervised and finalized the preparation of the evidence summary and profile, in
collaboration with the guideline methodologists, using the DECIDE (Developing and Evaluating Communication
Strategies to Support Informed Decisions and Practice Based on Evidence) framework. DECIDE is an EtD tool
that includes explicit and systematic consideration of research evidence on interventions according to six criteria,
namely, effects, values, resources, equity, acceptability and feasibility (21). These six EtD criteria were populated
with the research evidence, where available; in addition, information from other sources was described in the
“additional considerations” subsections of each criterion. Certainty of the graded evidence on intervention
effectiveness was systematically interpreted in EtD frameworks according to Cochrane Effective Practice and
Organization of Care (EPOC) Group guidance (22).

Formulation of the recommendation

GDG members and other participants were provided with the evidence summary in advance of the online GDG
meeting held on 4–5 December 2019, organized by the Steering Group from Geneva, Switzerland. During the
technical consultation, under the leadership of the GDG chair, the GDG members reviewed, discussed and made
judgements on the impact of the interventions for each of the EtD criteria. GDG judgements were summarized in
a table before finalization of the recommendation and remarks. The intervention could either be recommended,
not recommended, or recommended in specific contexts, namely, rigorous research, targeted monitoring and
evaluation, or another GDG-specified context.

Decision-making process

The online GDG meeting was guided by a clear protocol, designed to allow the recommendation to be formulated
through a process of group discussion, until consensus was reached. The final adoption of the recommendation and
its context, if applicable, was confirmed by unanimous consensus (i.e. full agreement among all GDG members).

Methods
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Guideline preparation and peer review
Following the online GDG meeting, members of the WHO Steering Group, assisted by a methodologist, drafted
a full guideline document to accurately reflect the deliberations and decisions of participants. A preliminary
version of the document was sent electronically to participants and the ERG for final review and technical
comments. The Steering Group carefully evaluated the input of the peer reviewers for inclusion in the guideline
document and made revisions to the guideline draft as needed. After the GDG meetings and peer-review
process, further modifications to the guideline by the Steering Group were limited to corrections of factual errors
and improvements in language to address any lack of clarity. The document was then submitted for executive
clearance according to established WHO publication procedures.
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Evidence and recommendation on
antenatal multiple micronutrient
supplements
This section provides the WHO recommendation adopted by the GDG on antenatal MMS, with its corresponding
evidence summary. Evidence on the effectiveness of MMS is further detailed in GRADE tables in Annex 3 along
with selected forest plots. To ensure that the recommendation is correctly understood, additional remarks
reflecting the summary of the discussion by the GDG are included below the recommendation.

WHO recommendation on antenatal MMS
Antenatal multiple micronutrient supplements that include iron and folic acid are recommended
in the context of rigorous research.3 (Context-specific recommendation – research)
Remarks
• This recommendation updates and supersedes the WHO recommendation found in the WHO ANC guideline (1).
• The recommendation is based on evidence derived from trials using MMS containing 13 to 15 micronutrients (including
IFA) and the widely available UNIMMAP, which contains 15 micronutrients, including 30 mg of iron and 0.4 mg of folic
acid) (see Box 2).
• As the evidence was mainly derived from LMICs, its applicability to high-income countries or to populations not at risk
of micronutrient deficiencies – for example, due to an adequate diet and food fortification programmes – is unclear.
• Research in this context includes:
– controlled clinical trials in which early pregnancy ultrasound is used to establish gestational age with certainty,4 with
assessment of critical maternal and perinatal outcomes, and follow-up of infants sustained into childhood; and
– where programmes of MMS are being considered, implementation research to establish the impact of switching
from IFA supplements to MMS, including evaluation of acceptability, feasibility, sustainability, equity and costeffectiveness.
• Most MMS, including UNIMMAP, contain 30 mg of elemental iron. WHO recommends antenatal supplements
containing 60 mg of elemental iron in populations where anaemia is a severe public health problem (a prevalence of
40% or higher) (2). Therefore, countries should consider their population magnitude and distribution of anaemia, as
well as its nutritional determinants (i.e. iron deficiency), as well as the magnitude and distribution of the complex low
birthweight and its component parts (i.e. preterm, small for gestational age [SGA] or a combination of these) (3), when
undertaking any research in the context of this recommendation.
• Pregnant women should be supported and encouraged to receive adequate nutrition, which is best achieved through
consumption of a healthy, balanced diet consistent with guidelines on healthy eating (4).

A. The priority question

The following priority question was formulated using the PICO format: For pregnant women (P), does antenatal
MMS (I) that includes IFA compared with routine IFA supplementation (C) improve maternal and perinatal
health outcomes (O)?

B. Assessment
1) Effects of the intervention
What are the anticipated effects of antenatal MMS compared with routine IFA supplements?
3 The GDG clarified that rigorous research includes implementation research using high-quality methods appropriate to the specific
research questions.
4 Gestational age accurately assessed by ultrasound emerged as an important feature of future trials because of the conflicting and
confusing differences in intervention effects found on low birthweight and its component parts (preterm birth, and SGA).
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Research evidence
This evidence was derived from RCT data in a Cochrane systematic review (13). The Cochrane review included
20 trials involving 141–849 women; however, only 16 trials contributed data to the updated WHO analysis, as
two trials compared MMS with placebo, one trial evaluated a supplement with eight micronutrients plus IFA, and
one trial did not provide folic acid to the control group. Of these 16 trials, six evaluated supplements with 13 or 14
micronutrients (23–28), including IFA; and 10 evaluated supplements with 15 micronutrients (29–38) including
vitamins A, D, E; niacin; folic acid; vitamins B1, B2, B6, B12, C; zinc, iron, iodine, selenium and copper, as per the
UNIMMAP formulation (see Box 2). All the trials were conducted in LMICs.
The GDG-specified WHO analyses were updated with these revised data to include:
n Comparison 1: MMS with 13 to 15 micronutrients compared with IFA supplements.
n Comparison 2: UNIMMAP supplements compared with IFA supplements.

The random effects model was used in all meta-analyses, which also included subgroup and sensitivity analyses
as per the 2016 evaluation; therefore, estimates represent the average effect across trials. Data from individual
RCTs (9) and cluster RCTs (7) were combined using cluster-adjusted effect estimates and generic inverse
variance methods; therefore, participant numbers and events for most outcomes have been estimated based
on trial sample sizes for informational purposes only. GRADE tables for the main comparisons can be found at
the end of this document and forest plots can be found in the accompanying Annex. Evidence from sensitivity
analyses was not graded.

Comparison 1: MMS with 13 to 15 micronutrients compared with IFA supplements
Sixteen trials contributed data to this comparison. Trials were conducted in the following countries: Bangladesh
(28,36), Burkina Faso (33), China (31,38), Gambia (27), Ghana (25), Guinea-Bissau (30), Indonesia (34,35),
Malawi (23), Nepal (24,32), the Niger (37), Pakistan (29) and Zimbabwe (26). Enrolment occurred at less than
20 weeks of pregnancy in nine out of the 16 trials.

Box 2. UNIMMAP formulation supplementation (10)
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Vitamin A

800 µg

Vitamin D

200 IU

Vitamin E

10 mg

Niacin

18 mg

Folic acid

400 µg

Vitamin B1

1.4 mg

Vitamin B2

1.4 mg

Vitamin B6

1.9 mg

Vitamin B12

2.6 µg

Vitamin C

70 mg

Zinc

15 mg

Iron

30 mg

Selenium

65 µg

Copper

2 mg

Iodine

150 µg

The dose of iron in the control arm was 60 mg in most trials, except for three trials using a dose of 30 mg
(31,34,36), one using 27 mg (28), and one that did not specify the dose used (26). In analyses, trials were
subgrouped accordingly, with data from the trial by West et al. (28) grouped together with the trials using a
30 mg IFA supplement.
Thirteen trials used MMS that included 30 mg of elemental iron or less, and three trials used MMS that included
60 mg of elemental iron (24,27,30). The latter three trials compared MMS with IFA supplements with the same
iron content. However, in eight trials, MMS containing a lower iron dose (30 mg or less) were compared with IFA
supplements containing a higher iron dose (60 mg). Most trials used a dose of 0.4 mg of folic acid in the control
arm; however, one used 0.6 mg (28), one used 0.25 mg (35), and one did not state the dose (26). In sensitivity
analyses, these three trials were excluded.

Maternal outcomes
Maternal anaemia (third trimester Hb < 110 g/L): The evidence suggests that MMS probably make little or
no difference to maternal anaemia compared with IFA supplements (eight trials; risk ratio [RR]: 1.03, 95%
confidence interval [CI]: 0.92 to 1.15; high-certainty evidence).
Caesarean section: The evidence suggests that MMS may make little or no difference to caesarean section rates
compared with IFA supplements (four trials; RR: 1.04, 95% CI: 0.76 to 1.43; low-certainty evidence, downgraded due
to study design limitations and imprecision).
Maternal mortality: The evidence suggests that MMS may make little or no difference to maternal mortality
compared with IFA supplements (six trials; RR: 1.06, 95% CI: 0.72 to 1.54; low-certainty evidence, downgraded due
to design limitations and imprecision).
Subgroup findings and sensitivity analyses were consistent with the overall findings for these outcomes. There
were no relevant data in the review on pre-eclampsia/eclampsia, gestational diabetes mellitus, infection, side
effects or positive pregnancy experience outcomes.

Fetal/neonatal outcomes
SGA: The evidence suggests that MMS probably makes little or no difference to the risk of having an SGA
neonate compared with IFA supplements (15 trials; RR: 0.98, 95% CI: 0.96 to 1.00; moderate-certainty evidence,
downgraded due to suspected publication bias). Subgroup findings and sensitivity analysis restricted to the 10
studies using a 0.4 mg folic acid dose were consistent with the overall findings.
Low birthweight: The evidence suggests that MMS reduce the risk of having a low-birthweight neonate
compared with IFA supplements (16 trials; RR: 0.88, 95% CI: 0.86 to 0.91; high-certainty evidence). Subgroup
findings and sensitivity analysis restricted to the 13 studies using a 0.4 mg folic acid dose were consistent with
the overall findings.
Preterm birth: The evidence suggests that MMS probably make little or no difference to preterm birth compared
with IFA supplements (16 trials; RR: 0.94, 95% CI: 0.88 to 1.00; moderate-certainty evidence, downgraded for study
design limitations). Subgroup findings and sensitivity analysis restricted to the 13 studies using a 0.4 mg folic acid
dose were consistent with the overall findings.
Perinatal mortality: For this outcome, subgroup findings differed according to the dose of iron (30 mg or 60 mg)
in the IFA supplements (test for subgroup differences: P = 0.05, I2 = 73.4%) and so subgroup data were not
pooled. Evidence for the 60 mg iron subgroup suggests there is probably little or no difference between MMS
and IFA supplements (nine trials; RR: 1.15, 95% CI: 0.93 to 1.42; moderate-certainty evidence, downgraded for
imprecision), whereas evidence for the 30 mg iron subgroup suggests that MMS are probably associated with
lower perinatal mortality than IFA supplements (four trials; RR: 0.92, 95% CI: 0.86 to 0.98; moderate-certainty
evidence). On sensitivity analysis restricted to the three studies that used a 0.4 mg folic acid dose, the effect
estimate for the latter subgroup included the possibility of no difference.
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Neonatal mortality: As for perinatal mortality, subgroup findings for neonatal mortality differed according to the
dose of iron in the IFA supplements (test for subgroup differences: P = 0.08, I2 = 68.4%) and so subgroup data
were not pooled. Evidence from the 60 mg IFA supplements subgroup initially suggesting that there is probably
little or no difference (nine trials; RR: 1.22, 95% CI: 0.94 to 1.56; moderate-certainty evidence, downgraded for
imprecision) became a clear difference in favour of IFA supplements once sensitivity analyses were restricted
to the eight trials using a 0.4 mg folic acid dose (RR: 1.32, 95% CI: 1.05 to 1.65). For the 30 mg iron subgroup,
however, the evidence suggests there is probably little or no difference in neonatal mortality between MMS and
IFA supplements (four trials; RR: 0.95, 95% CI: 0.87 to 1.04; moderate-certainty evidence, downgraded for clinical
inconsistency in dose of iron).
Stillbirth: The evidence suggests there is little or no difference between MMS and IFA supplements on stillbirths
(15 trials; RR: 0.98, 95% CI: 0.87 to 1.10; high-certainty evidence).
Congenital anomalies: MMS may make little or no difference to the risk of congenital anomalies compared
with IFA supplements (two trials; RR: 1.34, 95% CI: 0.25 to 7.12; low-certainty evidence, downgraded due to design
limitations and imprecision).
No other differences on subgroup or sensitivity analysis were evident. There were no relevant data on infection
outcomes.

Summary of effects
All the evidence was derived from LMICs. Overall, there were no clear differences in maternal, fetal or neonatal
outcomes, except for a 12% (9–14%) reduction in low birthweight with MMS. Some subgroup evidence
suggested that IFA supplements with 60 mg iron may be associated with lower neonatal mortality than MMS.
Other subgroup evidence suggested that, when MMS were compared with IFA supplements containing the same
dose of iron (30 mg), MMS may be associated with lower perinatal mortality than IFA supplements.

Desirable effects
How substantial are the desirable anticipated effects of MMS compared with IFA supplements?

Judgement

Don’t know


Varies


Trivial


Small


Moderate



Large

Rationale for judgement: A 12% reduction in low birthweight was the main desirable effect demonstrated. The
panel had difficulty interpreting the clinical significance of this finding because it reflects the number of babies
born preterm plus the number of babies born at term that are defined as SGA, for which the evidence suggested
no difference in effect between MMS and IFA supplements.

Undesirable effects
How substantial are the undesirable anticipated effects of MMS compared with IFA supplements?

Judgement

Don’t know


Varies


Large


Moderate


Small


Trivial

Rationale for judgement: Some subgroup evidence suggested that the relative effect of MMS compared with IFA
supplements on neonatal mortality may vary according to the dose of iron (30 mg or 60 mg) and folic acid in the
IFA supplements control group. These findings were uncertain and the panel also considered that the option of
“Don’t know” could apply here.

Certainty of the evidence
What is the overall certainty of the evidence of effects of MMS compared with IFA supplements?
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Judgement

No included studies


Very low


Low


Moderate


High

Rationale for judgement: Moderate was the most common rating. The certainty of evidence on three outcomes
(maternal anaemia, low birthweight and stillbirth) was high; certainty of evidence on four outcomes (SGA,
preterm birth, perinatal mortality and neonatal mortality) was moderate; and the certainty of evidence on three
outcomes (caesarean section, maternal mortality and congenital anomalies) was low.

Comparison 2: UNIMMAP formulation compared with IFA supplements
UNIMMAP contains 30 mg iron and 0.4 mg folic acid. Ten trials, conducted in Bangladesh (36), Burkina Faso (33),
China (31,38), Guinea-Bissau (30), Indonesia (34,35), Nepal (32), the Niger (37) and Pakistan (29) contributed
data to this comparison. Control arms in these trials comprised IFA in the following doses: 60 mg iron and 0.4 mg
folic acid (29,30,32,33,37,38), 30 mg iron and 0.4 mg folic acid (31,34,36), and 60 mg iron and 0.25 mg folic acid
(35). In this comparison, the last trial was excluded in sensitivity analyses, which were restricted to trials using a
0.4 mg dose of folic acid.

Maternal outcomes
The evidence on maternal outcomes was consistent with Comparison 1, and suggests little or no difference in
the relative effects of UNIMMAP compared with IFA supplements (30 mg or 60 mg) on maternal anaemia,
caesarean section and maternal mortality, as follows:
n Maternal anaemia: Three trials; RR: 0.93, 95% CI: 0.83 to 1.03 (moderate-certainty evidence, downgraded due to

design limitations).
n Caesarean section: Three trials; RR: 1.06, 95% CI: 0.75 to 1.49 (low-certainty evidence, downgraded due to design

limitations and imprecision).
n Maternal mortality: Three trials; RR: 0.97, 95% CI: 0.63 to 1.48 (low-certainty evidence, downgraded due to

design limitations and imprecision).
Subgroup findings according to the dose of iron used in the control group were similar to the overall findings
for these outcomes. There were no relevant data in the review on pre-eclampsia, gestational diabetes mellitus,
infection and positive pregnancy experience outcomes.

Fetal/neonatal outcomes
SGA: The evidence suggests that the UNIMMAP supplement probably reduces the risk of having an SGA
neonate compared with IFA supplements (nine trials; RR: 0.91, 95% CI: 0.85 to 0.98; moderate-certainty evidence,
downgraded for design limitations).
Low birthweight: Consistent with Comparison 1, the evidence suggests that the UNIMMAP supplement probably
reduces the risk of having a low-birthweight neonate compared with IFA supplements (10 trials; RR: 0.87, 95% CI:
0.81 to 0.94; moderate-certainty evidence, downgraded due to design limitations).
Preterm birth: Consistent with Comparison 1, the evidence suggests that the UNIMMAP effect is probably
similar to IFA supplements (10 trials; RR: 1.00, 95% CI: 0.96 to 1.03; moderate-certainty evidence, downgraded due
to design limitations).
Congenital anomalies: Consistent with Comparison 1, the evidence suggests that the effect of UNIMMAP on
congenital anomalies may be similar to IFA supplements (one trial with 1200 women; RR: 0.99, 95% CI: 0.14 to
7.04; low-certainty evidence, downgraded due to imprecision and design limitations).
Perinatal mortality: Consistent with Comparison 1, subgroup findings differed according to the dose of iron in
the IFA supplements (tests for subgroup differences: P = 0.03, I2 = 77.9%); therefore, these subgroup data were
not pooled. In the 60 mg iron subgroup, IFA supplements were favoured (six trials; RR: 1.20, 95% CI: 0.95 to 1.51;
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moderate-certainty evidence, downgraded for imprecision) and in the 30 mg iron subgroup, UNIMMAP was favoured
(three trials; RR: 0.90, 95% CI: 0.80 to 1.01; moderate-certainty evidence, downgraded for imprecision); however,
neither of these effect estimates was statistically significant.
Neonatal mortality: Consistent with Comparison 1, subgroup findings differed according to the dose of iron in
the IFA supplements (P = 0.05, I2 = 74.4%) with the point estimate favouring IFA supplements in the 60 mg iron
subgroup (six trials; RR: 1.25, 95% CI: 0.94 to 1.67; moderate-certainty evidence, downgraded for imprecision) and
UNIMMAP in the 30 mg iron subgroup (three trials; RR: 0.90, 95% CI: 0.78 to 1.05; moderate-certainty evidence,
downgraded for imprecision). Both subgroup estimates included the possibility of no difference. However, in the
sensitivity analysis restricted to studies using 0.4 mg of folic acid, the trend in favour of 60 mg IFA supplements
became statistically significant (five trials; RR: 1.38, 95% CI: 1.05 to 1.82).
Stillbirth: Consistent with Comparison 1, the evidence suggests that the UNIMMAP supplement may have a
similar effect on stillbirth rates as IFA supplements (10 trials; RR: 1.00, 95% CI: 0.86 to 1.17; low-certainty evidence,
downgraded due to design limitations and suspected publication bias).
There were no relevant data on fetal and neonatal infection and side effect outcomes.

Summary of effects
The evidence on effects of UNIMMAP versus IFA supplements is largely consistent with Comparison 1, showing a
reduction in low birthweight of 13% (6–19%). The evidence additionally suggests a 9% (2–15%) reduction in SGA
with UNIMMAP supplements versus IFA supplements. Also consistent with Comparison 1 is uncertain subgroup
evidence suggesting that, when compared with IFA supplements containing a higher dose of iron (60 mg), MMS
may be less effective in reducing neonatal mortality.

Desirable effects
How substantial are the desirable anticipated effects of UNIMMAP compared with IFA supplements?

Judgement

Don’t know


Varies


Trivial


Small


Moderate



Large

Rationale for judgement: As with Comparison 1, evidence for this comparison also suggests a small reduction (9%)
in SGA in favour of MMS.

Undesirable effects
How substantial are the undesirable anticipated effects of UNIMMAP compared with IFA supplements?

Judgement

Don’t know


Varies


Large


Moderate


Small


Trivial

Rationale for judgement: Same as Comparison 1 – some subgroup evidence suggested that the relative effect of
MMS compared with IFA supplements on neonatal mortality may vary according to the dose of iron (30 mg or
60 mg) and folic acid in the IFA supplements control group. These findings were uncertain and the panel also
considered that the option of “Don’t know” could apply here.
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Certainty of the evidence
What is the overall certainty of the evidence of effects of UNIMMAP compared with IFA supplements?

Judgement

No included studies


Very low


Low


Moderate


High

Rationale for judgement: Certainty of evidence on five outcomes (maternal anaemia, low birthweight, SGA,
preterm birth and perinatal mortality) was moderate; certainty of evidence on five outcomes (caesarean section,
maternal mortality, congenital anomalies, neonatal mortality and stillbirths) was low.

Additional considerations
• In general, the research evidence suggests there may be some beneficial effects with MMS and that they may cause
little harm compared with IFA supplements; however, this evidence was derived mostly from trials using MMS
containing 30 mg of iron and 0.4 mg of folic acid, i.e. UNIMMAP (see Box 2). Many LMICs use IFA supplements with a
higher dose of iron than 30 mg. Due to some uncertainty about the effects of switching from a higher dose of iron to a
lower dose, more research is needed.
• All evidence was derived from studies in LMICs; its applicability to other country settings is unclear.
• WHO advises that 60 mg iron be taken daily by pregnant women and adolescent girls in settings with a high prevalence
of anaemia (1).
• A non–Cochrane review of MMS in LMIC countries (39) found that MMS reduced the risk of low birthweight by 14%
(8–19%), preterm birth by 7% (2–13%) and SGA births by 6% (2–10%) on average compared with IFA supplements;
the effects on low birthweight and SGA were greater among anaemic women than non-anaemic women. The review
also found that, whilst there was no difference in neonatal mortality overall (RR: 0.99, 95% CI: 0.89 to 1.09), MMS were
associated with lower neonatal mortality among female neonates by about 15% (4–25%). The review used individual
patient data for 112 953 pregnant women from 17 RCTs comparing MMS with IFA supplements alone. In meta-analyses,
data were pooled using a fixed effects model. Two trials, SUMMIT, 2008 (34) and West et al., 2014 (28), which used
30 mg and 27 mg of iron in the control arms, respectively, contributed more than two-thirds of the data. Trials among
anaemic and/or malnourished pregnant women were also included in this review. These factors may explain differences
in effect estimates between the Cochrane data used by WHO and the Smith et al. (2017) review. The latter also noted,
however, that “some subgroups given multiple micronutrient supplements with low-dose iron (≤ 30 mg) had higher
stillbirth and neonatal mortality than iron-folic acid alone with 60 mg iron”.
• A meta-analysis of neonatal mortality data for the MMS versus 60 mg iron IFA comparison has also been the focus
of a separate paper in which study methods are not reported in detail (40). This meta-analysis included data from
the 60 mg study group of the MINIMat trial (36) that were not available in the 2019 Cochrane review (the latter only
included data for the 30 mg IFA study group from this trial). Sudfeld and Smith (2019) also included data from one trial
(41) that was excluded from the WHO analyses because its multiple MMS comprised fewer than 13 micronutrients.
Point estimates for RRs from these two additional trials favoured MMS and, overall, 11 trials included in their neonatal
mortality analysis gave an RR of 1.05 (95% CI: 0.85 to 1.30), suggesting little or no difference in effect between MMS
and IFA supplements.
• A review of the effects of antenatal MMS compared with IFA supplements on health benefits for children used data
from nine of the trials included in the 2015 Cochrane review (12), six of which assessed UNIMMAP (42). This review
found no evidence of additional health benefits in the longer term with MMS, specifically for child mortality (nine
trials), weight-for-age (four trials), height-for-age (six trials), head circumference (three trials) and cognitive function
(four trials).
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Summary table of the evidence for Comparisons 1 and 2, with certainty ratings
Outcome

Comparison 1 –
MMS with 13 to
15micronutrients

Evidence
certainty

Comparison 2
– UNIMMAP

Evidence
certainty

Sensitivity
analysis*

Maternal
anaemia

No clear difference

High

No clear
difference

Moderate

Consistent with
main findings.

Caesarean
section

No clear difference

Low

No clear
difference

Low

Consistent with
main findings.

Maternal
mortality

No clear difference.

Low

No clear
difference.

Low

Consistent with
main findings.

SGA

No clear difference.

Moderate

UNIMMAP
better.

Moderate

Consistent with
main findings.

Low birthweight

MMS better.

High

UNIMMAP
better.

Moderate

Consistent with
main findings.

Preterm birth

No clear difference.

Moderate

No clear
difference.

Moderate

Consistent with
main findings.

Perinatal
mortality

Subgroup
differences. Clear
difference suggests
MMS is probably
better than IFA
supplements
containing 30 mg
iron.

Moderate

Subgroup
differences but
no clear effect
differences.

Moderate

Subgroup
differences but
no clear effect
differences.

Neonatal
mortality

Subgroup
differences but
no clear effect
differences.

Moderate

Subgroup
differences but
no clear effect
differences.

Moderate

Clear differences
suggesting
60 mg iron IFA
supplements
possibly better
than MMS/
UNIMMAP
containing 30 mg
iron.

Stillbirth

No clear difference.

High

No clear
difference.

Low

Consistent with
main findings.

Congenital
anomalies

No clear difference.

Low

No clear
difference.

Low

Consistent with
main findings.

*Limited to studies with 0.4 mg folic acid in the control arm.

Values
Is there important uncertainty about, or variability in, how much women (and their families) value the main
outcomes associated with MMS?
A scoping review of what women want from ANC informed the outcomes for the ANC guideline (18). Evidence
showed that women from various resource settings valued having a positive pregnancy experience, which
comprises three equally important components: effective clinical practices (interventions and tests), relevant and
timely information, and psychosocial and emotional support – each provided by practitioners with good clinical and
interpersonal skills within a well-functioning health system (high confidence in the evidence).
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Judgement

Important uncertainty or
variability


Possibly important
uncertainty or variability


Probably no important
uncertainty or variability


No important uncertainty
or variability

Rationale for judgement: As it is important to pregnant women to have effective clinical practices, in populations
with a high prevalence of anaemia, there may be concerns about switching from an IFA supplement containing
60 mg elemental iron to an MMS containing a lower dose of iron.

Balance of effects
Does the balance between desirable and undesirable effects favour MMS or IFA supplements?

Judgement

Don’t know


Varies


Favours IFA
supplements


Probably
favours IFA
supplements


Does not
favour
MMS or IFA
supplements


Probably
favours MMS


Favours
MMS

Rationale for judgement: MMS effects seem to be largely similar to IFA supplements.

2) Resources
How large are the resource requirements (costs)?

Research evidence
Two economic analyses published in 2019 found MMS to be cost-effective compared with IFA supplements
(43,44).
Kashi et al. (2019) (43) examined the cost-effectiveness of UNIMMAP versus antenatal IFA supplements in
populations in Bangladesh, India and Pakistan. The study used effect estimates for eight outcomes derived from
Smith et al. (2017) (39) and a 2017 version of the Cochrane review (45). The analysis took account of the fact
that some outcomes were not mutually exclusive (e.g. low birthweight, SGA and preterm birth). Cost calculations
included the cost of supplements per woman per pregnancy (given as US$ 1.63 and US$ 3.46 for 60 mg iron
IFA supplements and MMS, respectively) and patient, facility and programme costs. The total cost for IFA
supplements per woman was estimated at US$ 15.04 compared with US$ 16.86 for MMS, with most of the cost
in both arms being accounted for by patient and facility costs, assumed to be the same for both supplements.
The effects of supplements were expressed as disability-adjusted life years (DALYs). Using more conservative
Cochrane risk estimates, findings suggested that MMS would avert 8578 (Bangladesh), 5769 (India) and 6050
(Pakistan) DALYs per 100 000 pregnancies. The overall conclusion in the report was that MMS were more costeffective than IFA supplements.
Engle-Stone et al. (2019) (44) also based their cost-effectiveness analysis of antenatal MMS versus IFA
supplements in Bangladesh and Burkina Faso on the study by Smith et al. (2017) (39). They applied effect
modifiers, including anaemia, sex, and underweight, based on population prevalence in the case study countries,
where these factors were associated with statistically significant subgroup differences in the review. They also
conducted a sensitivity analysis using a subset of eight trials that contained the same dose of iron in the MMS
and IFA supplements. Due to differences in baseline prevalence of pregnancy outcomes in the two case study
countries, the composition of estimated absolute benefits was expected to vary. Increased supply costs of
MMS were calculated at US$ 4878 per million tablets and other costs were assumed to be similar to IFA; the
cost of transitioning was not included. Assuming 100% coverage, the additional costs with MMS amounted to
US$ 2.7 million and US$ 600 000 for Bangladesh and Burkina Faso, respectively.
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Additional considerations
• An intervention may be considered to be “very cost-effective” if it costs less than a country’s gross domestic product
(GDP) per capita to save a year of life, and “cost-effective” if it costs less than three times the GDP per capita (46).
However, WHO recommends using a range of considerations to inform investment decisions (Bertram et al., 2016) (47).
• In addition to the published reports, a tool to estimate the cost-benefit of transitioning from IFA supplements to MMS
in LMICs was recently developed by Nutrition International (https://www.nutritionintl.org/knowledge-centre/mmscost-benefit-tool/). The tool enables users to test different scenarios relevant to their population settings. Up to eight
health outcomes are included in the analysis and cost-benefits can be estimated using effect estimates from either
the 2019 Cochrane review or the 2017 Smith et al. review. The primary analysis uses statistically significant impacts
on health outcomes as follows: stillbirth, female neonatal mortality, preterm, low birthweight and SGA from Smith et
al. (2017) (39); and low birthweight and SGA from Keats et al. (2019) (13). Using data from 12 LMICs (Bangladesh,
Burkina Faso, Ethiopia, India, Indonesia, Kenya, Madagascar, Nigeria, Pakistan, Philippines, Senegal, United Republic of
Tanzania), the tool in all scenarios modelled shows that, based on the statistically significant effects reported in these
reviews, MMS may be very cost-effective compared with IFA supplements.
• To inform this EtD framework, Nutrition International modelled the data from the estimates in the WHO analysis.
Key assumptions in these cost-effectiveness analyses were that 30% of pregnant women received 180 days of
supplements; costs and benefits were calculated for a 10-year time span; and costs were based on the UNICEF Supply
Catalogue pricing (2016). The primary analysis used the statistically significant estimates of low birthweight and SGA
from the WHO meta-analysis and, in these outputs, MMS remained very cost-effective in all scenarios. Furthermore,
when the dose of iron was considered, transitioning from 30 mg IFA supplements to MMS remained very cost-effective
even when non–statistically significant effects were included. However, transitioning from 60 mg IFA supplements to
MMS was not shown to be cost-effective when non–statistically significant outcomes were included, due to the impact
of neonatal mortality estimates for this comparison.5 These exploratory findings should be interpreted with caution.
• UNICEF Supply Catalogue pricing accessed in November 2019 is approximately US$ 3.42 for 180 × UNIMMAP
supplements, US$ 2.35 for 180 × 60 mg IFA supplements, and US$ 1.75 for 180 × 30 mg IFA supplements (48). Actual
supply costs may be less than these estimates and are expected to come down with increased global production and
distribution.5

Main resource requirements
Apart from the cost of the supplements, all other costs, including facility costs and programme costs, would
be the same for MMS and IFA supplements. However, there would be change-over costs, which may include
re-training staff, designing new teaching materials, updating guidelines and administrative costs.

Resources required
How costly are the resources required for MMS compared with IFA supplements?

Judgement

Don’t know


Varies


Large costs


Moderate
costs


Negligible
costs or
savings


Moderate
savings



Large savings

Rationale for judgement: Supply costs of MMS may be double those of IFA supplements.

Certainty of evidence on required resources
What is the certainty of the evidence on costs?

Judgement

No included studies


Very low


Low


Moderate



High

Rationale for judgement: The supply costs are taken from the UNICEF Supply Catalogue. Other costs, apart from
transitioning costs, would probably be similar.

5 Information from Nutrition International, with support from Limestone Analytics. MMS cost benefit tool: integration of WHO metaanalyses draft technical report. 26 November 2019. [unpublished]
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Cost-effectiveness
How cost-effective are MMS compared with IFA supplements?

Judgement

Don’t know


Varies


Favours IFA


Probably
favours IFA


Does not
favour MMS
or IFA


Probably
favours MMS


Favours
MMS

Rationale for judgement: Cost-effectiveness may vary depending on the population setting, including the dose of
iron in the existing IFA supplements, and the prevalence of anaemia, low birthweight and other health outcomes.

3) Equity
What would be the impact of MMS compared with IFA supplements on health equity?

Research evidence
The WHO State of inequality report (2015) shows that women who are poor, least educated, and residing in rural
areas have lower health intervention coverage and worse health outcomes than the more advantaged women in
LMICs (49). ANC coverage of at least four visits differed according to the women’s education and income levels;
inequalities in ANC coverage of at least one visit were also demonstrated, though to a lesser extent. In 50% of
study countries, infant mortality was at least eight deaths per 1000 live births higher in rural than in urban areas
and, in about a quarter of the study countries, neonatal mortality was at least 15 deaths per 1000 live births
higher among the least educated. Stunting prevalence in children under 5 was also substantially unequal between
the least and most educated mothers.

Additional considerations
Nutritional deficiencies are common in disadvantaged populations, including humanitarian and emergency settings.
Effective interventions to improve the general nutritional status of pregnant women and adolescent girls in LMICs could
help to address maternal and neonatal health inequalities by improving general health and preventing maternal illness
related to vitamin and mineral deficiencies.

Judgement

Don’t know


Varies


Reduced


Probably
reduced


Probably no
impact


Probably
increased


Increased

Rationale for judgement: Improving general health and preventing maternal illness related to vitamin and mineral
deficiencies may help to reduce health inequalities.

4) Acceptability
Would switching from IFA supplements to MMS be acceptable to key stakeholders?

Research evidence
A systematic review of qualitative research exploring women’s views and experiences of ANC suggests that they
tend to view ANC as a source of knowledge and information, and generally appreciate any advice (including
dietary or nutritional) that may lead to a healthy baby and a positive pregnancy experience (high confidence in the
evidence) (19).
The same review explored health professionals’ views of ANC, which suggested that health professionals are keen
to offer general health-care advice and specific pregnancy-related information (low confidence in the evidence) but
sometimes feel they do not have the appropriate training and lack the resources and time to deliver the service in
the informative, supportive and caring manner that women want (high confidence in the evidence) (19).
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Additional considerations
• At a WHO technical meeting on MMS during pregnancy, it was noted that lack of appropriate training of health workers
was a barrier to supplementation programmes in LMICs (50).
• If women are expected to pay for supplements, the higher cost of MMS may not be acceptable to them.
• MMS may be more acceptable than IFA supplements in settings where taking IFA supplements involves taking more
than one tablet.
• MMS containing 30 mg iron may be more acceptable than IFA supplements containing higher doses of iron if MMS are
associated with fewer gastrointestinal side effects.

Judgement

Don’t know


Varies


No


Probably No


Probably Yes


Yes

Rationale for judgement: If women are not expected to pay for supplements, there is probably no reason for MMS
to be less acceptable than IFA supplements.

5) Feasibility
Would switching from IFA supplements to MMS be feasible to implement?

Research evidence
Evidence derived from a QES conducted to support the guideline development shows that where there are
likely to be additional costs associated with supplementation (high confidence in the evidence) or where the
recommended intervention is unavailable because of resource constraints (low confidence in the evidence), women
may be less likely to engage with services (19). In addition, in a number of LMIC settings, providers felt that a lack
of resources – both in terms of the availability of the supplements and the lack of suitably trained staff to deliver
nutritional information – may limit the implementation of this intervention (high confidence in the evidence).

Additional considerations
• From the demand side, if supplements are free and available, routine MMS should be as feasible as IFA supplements.
However, on the supply side there may be several considerations to take into account, such as changes in regulatory
norms and policies (e.g. tariffs, labelling, imports, government oversight, etc.), how sustainable the production is (local
or imported), and how to guarantee product availability (50).

Judgement

Don’t know


Varies


No


Probably No


Probably Yes


Yes

Rationale for judgement: If MMS supplies are guaranteed and affordable, there is probably no reason for MMS to
be less feasible than IFA supplements.
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C. Summary of GDG judgements on antenatal multiple micronutrient
supplements
Desirable
–
–
–
–

effects

Don’t know

Undesirable
effects

Don’t know

Certainty of
the evidence
on effects

–
No included
studies

Varies

Trivial



–
Large
–
Very low

Varies

–
Important
uncertainty
or variability

Values

Balance of
effects

–
Don’t know

–
Varies

–
Favours IFA
supplements

Resources
required

–
Don’t know

–
Varies

–
Large costs

Certainty
of evidence
on required
resources

–
No included
studies

–
Probably
favours IFA
supplements



Moderate
costs

Moderate

–
Large

–
Moderate

–
Small

–
Trivial

–
Low

Moderate



–
High

–
Probably no
important
uncertainty
or
variability

–
No
important
uncertainty
or
variability

–
Probably
favours
MMS

–
Favours
MMS

–
Moderate
savings

–
Large
savings



–
High

Small



Possibly
important
uncertainty
or variability



Does not
favour
MMS or IFA
supplements
–
Negligible
costs or
savings

–
Very low

Low

–
Probably
favours IFA
supplements

–
Does not
favour
MMS or IFA
supplements

–
Probably
reduced

–
Probably no
impact

Costeffectiveness

–
Don’t know

Varies

–
Favours IFA
supplements

Equity

–
Don’t know

–
Varies

–
Reduced

Acceptability

–
Don’t know

–
Varies

–
No

–
Probably No

Feasibility

–
Don’t know

–
Varies

–
No

–
Probably No



Moderate
–
Probably
favours
MMS



Probably
increased



Probably
Yes



Probably
Yes

–
Favours
MMS

–
Increased
–
Yes
–
Yes
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Dissemination and implementation of
the recommendation
Recommendation dissemination

This updated global guideline will be available online for download and also as a printed publication. Online
versions will be available via the WHO websites and other online platforms developed by the WHO Departments
of SRH, NFS and MCA, and through the WHO Reproductive Health Library (RHL)6 and e-Library of Evidence for
Nutrition Actions (eLENA).7 Print versions will be distributed to WHO regional and country offices, ministries
of health, WHO collaborating centres, NGO partners, among others, using the same distribution list that was
developed for the WHO ANC guideline (1). The updated recommendation and updated derivative products, in
particular, the WHO Antenatal Care Recommendations Adaptation Toolkit and its Instruction Manual, will be
disseminated during meetings and scientific conferences attended by WHO staff. To increase awareness of the
updated recommendation, a short commentary will be published in a peer-reviewed journal and social media
channels will also be used. The executive summary and recommendation from this publication will be translated
into the six UN languages for dissemination through the WHO regional offices and during meetings organized by,
or attended by, WHO staff.

Implementation considerations and applicability issues

This updated recommendation supersedes the respective WHO ANC guideline recommendation on MMS
that was issued in 2016 (recommendation A6) (1). The GDG agreed that there were no new implementation
considerations or applicability issues specific to this recommendation, as it is recommended in a research
context. For GDG considerations relevant to each of these recommendations, stakeholders should refer to the
“Remarks” sections beneath the recommendation in the “Evidence and recommendations” sections. For general
implementation considerations related to WHO recommendations on antenatal care for a positive pregnancy
experience, please refer to this guideline (1) and associated derivative products, which are available on the WHO
website.

6 RHL is available at: http://apps.who.int/rhl/en/.
7 eLENA is available at: https://www.who.int/elena/en/.
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Research implications
During the recommendation development process, the GDG identified an important knowledge gap that needs to
be addressed through primary research. This is stated in Box 3.

Box 3. Priority research questions for MMS
What is the impact of switching from routine antenatal IFA supplements (either with 30 mg or 60 mg elemental iron)
to MMS on important health outcomes (maternal, perinatal, child), equity, acceptability, feasibility, sustainability and
health-care resources in different country settings?

Research implications
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Updating the guideline
WHO convenes the Executive GSG biannually to review WHO’s current portfolio of maternal and perinatal
health recommendations, and to advise on the prioritization of new and existing questions for recommendation
development and updating. Accordingly, this recommendation will be reviewed and updated in the event that
new evidence is identified that could potentially impact the current evidence base. Any concern about the validity
of the recommendation will be promptly communicated via the guideline website8 and plans will be made to
update the recommendation, as necessary. WHO will prioritize its independent normative guidance informed by
the strategic shifts embedded in its Constitution and the Thirteenth General Programme of Work 2019–2023.
All technical products developed during the process of developing this recommendation – including the Cochrane
RevMan9 file customized for priority outcomes – and the basis for quality rating of outcomes within the GRADE
process will be archived in the departmental shared folder for future reference and use.

8 Available at: https://www.who.int/reproductivehealth/publications/maternal_perinatal_health/anc-positive-pregnancy-experience/en/.
9 For further information, see: https://training.cochrane.org/online-learning/core-software-cochrane-reviews/revman.

22

References
1.

WHO recommendations on antenatal care for a positive pregnancy experience. Geneva: World Health
Organization; 2016.

2.

Nutritional anaemias: tools for effective prevention and control. Geneva: World Health Organization; 2017
(https://apps.who.int/iris/bitstream/handle/10665/259425/9789241513067-eng.pdf, accessed 19 May
2020).

3.

United Nations Children’s Fund (UNICEF), World Health Organization (WHO). UNICEF-WHO low birthweight
estimates: Levels and trends 2000–2015. Geneva: World Health Organization; 2019 (https://apps.who.int/iris/
bitstream/handle/10665/324783/WHO-NMH-NHD-19.21-eng.pdf, accessed 19 May 2020).

4.

Healthy diet. Fact sheet No. 394. Geneva: World Health Organization; updated 30 August 2018
(https://www.who.int/nutrition/publications/nutrientrequirements/healthydiet_factsheet/en/, accessed 19
May 2020).

5.

Tang AM, Chung M, Dong K, Terrin N, Edmonds A, Assefa N, et al. Determining a global mid-upper arm
circumference cutoff to assess malnutrition in pregnant women. Washington (DC): FHI 360/Food and
Nutrition Technical Assistance III Project (FANTA); 2016 (http://www.fantaproject.org/sites/default/files/
resources/FANTA-MUAC-cutoffs-pregnant-women-June2016.pdf, accessed 19 May 2020).

6.

World Health Organization, Food and Agriculture Organization of the United Nations. Vitamin and mineral
requirements in human nutrition. 2nd edition. Geneva: World Health Organization; 2004
(https://www.who.int/nutrition/publications/micronutrients/9241546123/en/, accessed 19 May 2020).

7.

Prevalence of anaemia in pregnant women. Estimates by WHO region. In: Global Health Observatory data
repository [website]. Geneva: World Health Organization; 2017 (http://apps.who.int/gho/data/view.main.
ANAEMIAWOMENPWREG?lang=en, accessed 19 May 2020).

8.

OneHealth Model: intervention treatment assumptions (draft 28 September 2013). Geneva and
Glastonbury: United Nations Inter-Agency Working Group on Costing and the Futures Institute; 2013 (http://
avenirhealth.org/Download/Spectrum/Manuals/Intervention%20Assumptions%202013%209%2028.pdf,
accessed 19 May 2020).

9.

UNICEF. Folic acid tablets, iron tablets, and iron + folic acid fixed dose combination tablets. Technical
Bulletin No. 25. Copenhagen: UNICEF Supply Division; 2018 (https://www.unicef.org/supply/files/UNICEF-_
Technical_Bulletin__25__branding_Ver.3_-reviewed-_Final_12122018_(1).pdf, accessed 19 May 2020).

10. World Health Organization, United Nations University, United Nations Children’s Fund. Composition
of a multi-micronutrient supplement to be used in pilot programmes among pregnant women in
developing countries: report of a United Nations Children’s Fund (UNICEF), World Health Organization
(WHO) and United Nations University workshop. New York: UNICEF; 1999 (http://apps.who.int/iris/
handle/10665/75358, accessed 19 May 2020).
11.

WHO recommendation: Calcium supplementation during pregnancy for the prevention of pre-eclampsia
and its complications. Geneva: World Health Organization; 2018 (https://apps.who.int/iris/bitstream/hand
le/10665/277235/9789241550451-eng.pdf, accessed 19 May 2020).

12. Haider BA, Bhutta ZA. Multiple-micronutrient supplementation for women during pregnancy. Cochrane
Database Syst Rev. 2015;11:CD004905. doi:10.1002/14651858.CD004905.pub4.

References

23

13. Keats EC, Haider BA, Tam E, Bhutta ZA. Multiple-micronutrient supplementation for women during
pregnancy. Cochrane Database Syst Rev. 2019;3:CD004905. doi:10.1002/14651858.CD004905.pub6.
14. Vogel JP, Dowswell T, Lewin S, Bonet M, Hampson L, Kellie F, et al. Developing and applying a ‘living
guidelines’ approach to WHO recommendations on maternal and perinatal health. BMJ Glob Health.
2019;4(4):e001683.
15. WHO handbook for guideline development. 2nd edition. Geneva: World Health Organization; 2014
(https://apps.who.int/iris/handle/10665/145714, accessed 19 May 2020).
16. GRADE [website]. The GRADE Working Group; 2016 (http://gradeworkinggroup.org/, accessed 19 May 2020).
17. Declarations of interest. In: About WHO [website]. Geneva: World Health Organization (https://www.who.
int/about/ethics/declarations-of-interest, accessed 19 May 2020).
18. Downe S, Finlayson K, Tunçalp Ö, Metin Gülmezoglu A. What matters to women: a scoping review to
identify the processes and outcomes of antenatal care provision that are important to healthy pregnant
women. BJOG. 2016;123(4):529–39. doi:10.1111/1471-0528.13819.
19. Downe S, Finlayson K, Tunçalp Ö, Gülmezoglu AM. Provision and uptake of routine antenatal services: a
qualitative evidence synthesis. Cochrane Database Syst Rev. 2019;6:CD012392. doi:10.1002/14651858.
CD012392.
20. GRADE-CERQual [website]. The GRADE-CERQual Project Group; 2016 (https://cerqual.org/, accessed
19 May 2020).
21. DECIDE (2011 – 2015) [website]. The DECIDE Project; 2016 (http://www.decide-collaboration.eu/, accessed
19 May 2020).
22. Cochrane EPOC resources for review authors. Oxford: Effective Practice and Organisation of Care; 2015
(http://epoc.cochrane.org/epoc-specific-resources-review-authors, accessed 19 May 2020).
23. Ashorn P, Alho L, Ashorn U, Cheung YB, Dewey KG, Gondwe A, et al. Supplementation of maternal diets
during pregnancy and for 6 months postpartum and infant diets thereafter with small-quantity lipid-based
nutrient supplements does not promote child growth by 18 months of age in rural Malawi: a randomized
controlled trial. J Nutr. 2015;145(6):1345–53. doi:10.3945/jn.114.207225.
24. Christian P, Khatry SK, Katz J, Pradhan EK, LeClerq SC, Shrestha SR, et al. Effects of alternative maternal
micronutrient supplements on low birth weight in rural Nepal: double blind randomised community trial.
BMJ. 2003;326:571. doi:10.1136/bmj.326.7389.571.
25. Adu-Afarwuah S, Lartey A, Okronipa H, Ashorn P, Zeilani M, Peerson JM, et al. Lipid-based nutrient
supplement increases the birth size of infants of primiparous women in Ghana. Am J Clin Nutr.
2015;101(4):835–46. doi:10.3945/ajcn.114.091546. [Corresponds to Cochrane review study ID Dewey
2009.]
26. Friis H, Gomo E, Nyazema N, Ndhlovu P, Krarup H, Kaestel P, et al. Effect of micronutrient supplementation
on gestational length and birth size: a randomized, placebo-controlled, double-blind effectiveness trial in
Zimbabwe. Am J Clin Nutr. 2004;80(1):178–84. doi:10.1093/ajcn/80.1.178.
27. Johnson W, Darboe MK, Sosseh F, Nshe P, Prentice AM, Moore SE. Association of prenatal lipid-based
nutritional supplementation with foetal growth in rural Gambia. Matern Child Nutr. 2017;13(2):e12367.
doi:10.1111/mcn.12367. [Corresponds to Cochrane review study ID Moore 2009.]

24

28. West KP Jr, Shamim AA, Mehra S, Labrique AB, Ali H, Shaikh S, et al. Effect of maternal multiple
micronutrient vs iron–folic acid supplementation on infant mortality and adverse birth outcomes in rural
Bangladesh: the JiVitA-3 randomized trial. JAMA. 2014;312(24):2649–58. doi:10.1001/jama.2014.16819.
29. Bhutta ZA, Rizvi A, Raza F, Hotwani S, Zaidi S, Soofi S, et al. A comparative evaluation of multiple
micronutrient and iron-folate supplementation during pregnancy in Pakistan: impact on pregnancy
outcomes. Food Nutr Bull. 2009;30(4):S496–505. doi:10.1177/15648265090304S404.
30. Kaestel P, Michaelsen KF, Aaby P, Friis H. Effects of prenatal multimicronutrient supplements on birth weight
and perinatal mortality: a randomised, controlled trial in Guinea-Bissau. Eur J Clin Nutr. 2005;59(9):1081–9.
doi:10.1038/sj.ejcn.1602215.
31. Liu JM, Mei Z, Ye R, Serdula MK, Ren A, Cogswell ME. Micronutrient supplementation and pregnancy
outcomes: double-blind randomized controlled trial in China. JAMA Intern Med. 2013;173(4):276–82.
doi:10.1001/jamainternmed.2013.1632.
32. Osrin D, Vaidya A, Shrestha Y, Baniya RB, Manandhar DS, Adhikari RK, et al. Effects of antenatal
micronutrient supplementation on birthweight and gestational duration in Nepal: double-blind, randomised
controlled trial. Lancet. 2005;365:955–62. doi:10.1016/S0140-6736(05)71084-9.
33. Roberfroid D, Huybregts L, Lanou H, Henry MC, Meda N, Menten J, et al. Effects of maternal multiple
micronutrient supplementation on fetal growth: a double-blind randomized controlled trial in rural Burkina
Faso. Am J Clin Nutr. 2008;88(5):1330–40. doi:10.3945/ajcn.2008.26296.
34. Supplementation with Multiple Micronutrients Intervention Trial (SUMMIT) Study Group, Shankar
AH, Jahari AB, Sebayang SK, Aditiawarman, Apriatni M, et al. Effect of maternal multiple micronutrient
supplementation on foetal loss and infant death in Indonesia: a double-blind cluster-randomised trial.
Lancet. 2008;371(9608):215–27. doi:10.1016/S0140-6736(08)60133-6.
35. Sunawang, Utomo B, Hidayat A, Kusharisupeni, Subarkah. Preventing low birthweight through maternal
multiple micronutrient supplementation: a cluster-randomized controlled trial in Indramayu, West Java. Food
Nutr Bull. 2009;30(4):S488–95. doi:10.1177/15648265090304S403.
36. Tofail F, Persson LA, Arifeen SE, Hamadani JD, Mehrin F, Ridout D, et al. Effects of prenatal food and
micronutrient supplementation on infant development: a randomized trial from maternal and infant nutrition
intervention, Matlab (MINIMat) study. Am J Clin Nutr. 2008;87(3):704–11. doi:10.1093/ajcn/87.3.704.
37. Zagre NM, Desplats G, Adou P, Mamadoultaibou A, Aguayo VM. Prenatal multiple micronutrient
supplementation has greater impact on birthweight than supplementation with iron and folic acid: a clusterrandomized, double-blind, controlled programmatic study in rural Niger. Food Nutr Bull. 2007;28(3):317–27.
doi:10.1177/156482650702800308.
38. Zeng L, Cheng Y, Dang S, Yan H, Dibley MJ, Chang S, et al. Impact of micronutrient supplementation during
pregnancy on birth weight, duration of gestation and perinatal mortality in rural western China: double blind
cluster randomised controlled trial. BMJ. 2008;337:a2001. doi:10.1136/bmj.a2001.
39. Smith ER, Shankar AH, Lee S-F Wu, Aboud S, Adu-Afarwuah S, Ali H, et al (2017). Modifiers of the effect of
maternal multiple micronutrient supplementation on stillbirth, birth outcomes, and infant mortality: a metaanalysis of individual patient data from 17 randomised trials in low-income and middle-income countries.
Lancet Glob Health. 2017;5(11):e1090–100. doi:10.1016/S2214-109X(17)30371-6.
40. Sudfeld CR, Smith ER. New evidence should inform WHO guidelines on multiple micronutrient
supplementation in pregnancy. J Nutr. 2019;149(3):359–61. doi:10.1093/jn/nxy279.

References

25

41. Fawzi WW, Msamanga GI, Urassa W, Hertzmark E, Petraro P, Willett WC, et al. Vitamins and perinatal
outcomes among HIV-negative women in Tanzania. N Engl J Med. 2007;356(14):1423–31.
doi:10.1056/NEJMoa064868.
42. Devakumar D, Fall CHD, Sachdev HS, Margetts BM, Osmond C, Wells JCK, et al. Maternal antenatal multiple
micronutrient supplementation for long-term health benefits in children: a systematic review and metaanalysis. BMC Med. 2016;14(1):90. doi:10.1186/s12916-016-0633-3.
43. Kashi B, Godin CM, Kurzawa ZA, Verney AMJ, Busch-Hallen JF, De-Regil, LM. Multiple micronutrient
supplements are more cost-effective than iron and folic acid: modeling results from 3 high-burden Asian
countries. J Nutr. 2019;149(7):1222–9. doi:10.1093/jn/nxz052.
44. Engle-Stone R, Kumordzie SM, Meinzen-Dick L, Vosti SA. Replacing iron-folic acid with multiple
micronutrient supplements among pregnant women in Bangladesh and Burkina Faso: costs, impacts, and
cost-effectiveness. Ann N Y Acad Sci. 2019;1444(1):35–51. doi:10.1111/nyas.14132.
45. Haider BA, Bhutta ZA. Multiple micronutrient supplementation during pregnancy. Cochrane Database Syst
Rev. 2017;4(4):CD004905. doi:10.1002/14651858.CD004905.pub5.
46. Leech AA, Kim DD, Cohen JT, Neumann PJ. Use and misuse of cost-effectiveness analysis thresholds in
low- and middle-income countries: trends in cost-per-DALY studies. Value Health. 2018; 21(7):759–61.
doi:10.1016/j.jval.2017.12.016.
47. Bertram MY, Lauer JA, De Joncheere K, Edejer T, Hutubessy R, Kieny M-P, et al. Cost-effectiveness
thresholds: pros and cons. Bull World Health Organ. 2016;94(12):925–30. doi:10.2471/BLT.15.164418.
48. UNICEF Supply Catalogue [website] (https://supply.unicef.org/, accessed 19 May 2020).
49. State of inequality: reproductive, maternal, newborn and child health. Geneva: World Health Organization;
2015 (https://apps.who.int/iris/handle/10665/164590, accessed 19 May 2020).
50. Garcia-Casal MN, Estevez D, De-Regil LM. Multiple micronutrient supplements in pregnancy:
implementation considerations for successful integration as part of quality services in routine antenatal care.
Objectives, results and conclusions of the meeting. Matern Child Nutr. 2018;14(Suppl 5):e12704.
doi:10.1111/mcn.12704.

26

Annex 1. External experts and WHO staff involved in
the preparation of the guideline
WHO Steering Group

María Barriex
Technical Officer
Department of Sexual and Reproductive Health
and Research (SRH)
Maternal and Perinatal Health

Atf Ghérissi
Assistant Professor
Faculty of Health Sciences and Techniques
Tunis El Manar University
Tunis, Tunisia

Maurice Bucagu
Medical Officer
Department of Maternal, Newborn, Child, Adolescent
Health and Ageing (MCA)
Policy, Planning and Programme Unit

Gill Gyte
Consumer Editor
Cochrane Pregnancy and Childbirth Group
Liverpool Women’s NHS Foundation Trust
Liverpool, United Kingdom

Olufemi T. Oladapo
Medical Officer/Acting Unit Head
Department of SRH
Maternal and Perinatal Health

Rintaro Mori
Professor in Health Policy for Children and
Families, Graduate School of Medicine
Kyoto University
Kyoto, Japan

Juan Pablo Peña-Rosas
Head, Cross-cutting Global Initiatives
Department of Nutrition and Food Safety (NFS)
Lisa Rogers
Technical Officer
Department of NFS
Food and Nutrition Actions in Health Systems (AHS)
Özge Tunçalp
Scientist
Department of SRH
Maternal and Perinatal Health

Guideline Development Group

Niveen Abu-Rmeileh
Professor
Institute of Community and Public Health
Birzeit University
West Bank, Occupied Palestine Territory
Luz María De-Regil
Director, Founder and President
Nutrition Developments
Ottawa, Canada

James Neilson (GDG Chair)
Coordinating Editor
Cochrane Pregnancy and Childbirth Group
University of Liverpool
Liverpool, United Kingdom
Lynnette Neufeld
Director, Knowledge Leadership
Global Alliance for Improved Nutrition (GAIN)
Washington (DC), USA
Lisa M. Noguchi
Director, Maternal Newborn Health
Jhpiego
Baltimore, Maryland, USA
Nafissa Osman
Associate Professor
Faculty of Medicine
Eduardo Mondlane University
Maputo, Mozambique
Erika Ota
Professor
St Luke’s International University
Tokyo, Japan

Annex 1: External experts and WHO staff

27

Robert Pattinson
Director
South Africa Medical Research Center
(SAMRC)/University of Maternal and Infant
Health Care Strategies Research Unit
Pretoria, South Africa
Harshpal Singh Sachdev
Senior Consultant in Pediatrics and Clinical
Epidemiology
Sitaram Bhartia Institute of Science and
Research
New Delhi, India
Rusidah Selamat
Deputy Director
Nutrition Policy and Planning at the Nutrition
Division, Ministry of Health
Kuala Lumpur, Malaysia
Charlotte Warren
Director, Ending Eclampsia Project
Senior Associate, Maternal and Newborn
Health
Population Council
Washington (DC), USA
Charles Wiysonge
Director
South Africa Cochrane Centre
Cape Town, South Africa

Observers

Hani Fawzi
Director of projects for the International Federation
of Gynecology and Obstetrics (FIGO)
Representative for FIGO
Newcastle Upon Tyne, United Kingdom
Elaine Gray
United States Agency for International
Development (USAID)
Center for Population, Health and Nutrition
Washington (DC), USA
Jeffrey Smith
Deputy Director (Maternal, Newborn, Child Health
Team)
Bill & Melinda Gates Foundation
Seattle, Washington, USA

28

Petra ten Hoop-Bender
Technical Adviser for Sexual and Reproductive
Health and Rights
United Nations Population Fund
Geneva, Switzerland
Lisa Welcland
Global Midwifery Advisor for the German
Association of Midwives
Representative for the International
Confederation of Midwives
Germany

Systematic reviewers and
methodologists
Edgardo Abalos
Vice Director
Centro Rosarino de Estudios Perinatales (CREP)
Rosario, Argentina
Monica Chamillard
Obstetrician and gynaecologist
CREP
Rosario, Argentina
Virginia Diaz
Obstetrician and gynaecologist
CREP
Rosario, Argentina
Therese Dowswell
Systematic reviewer
The Evidence-based Medicine Consultancy Ltd
Bath, United Kingdom
Leanne Jones
Cochrane Pregnancy and Childbirth Group
University of Liverpool
Liverpool, United Kingdom
Theresa Lawrie
Director
The Evidence-Based Medicine Consultancy Ltd
Bath, United Kingdom
Myfanwy Williams
Cochrane Pregnancy and Childbirth Group
University of Liverpool
Liverpool, United Kingdom

External Review Group

Rodolfo Gomez Ponce de Leon
Reproductive Health Advisor
Latin American Center for Perinatology, Women
and Reproductive Health (CLAP/WR)
Montevideo, Uruguay
Tamar Kabakian
Associate Professor
Health Promotion and Community Health
Faculty of Health Sciences
American University of Beirut
Beirut, Lebanon

Petr Velebil
Obstetrician
Perinatal Centre of the Institute for the Care of
Mother and Child
Prague, Czech Republic
Yacouba Yaro
Director General
Center for Studies, Research and Training for
Economic and Social Development (CERFODES)
Ouagadougou, Burkina Faso

Annex 1: External experts and WHO staff

29

30

Gender

F

F

F

F

M

M

F

Name (with title)

Dr Niveen Abu-Rmeileh

Dr Luz Maria De-Regil

Dr Atf Ghérissi

Ms Gill Gyte

Dr Rintaro Mori

Prof. Jim Neilson

Dr Lynnette Neufeld

Micronutrients, programmes,
epidemiology

General obstetrics, perinatology,
gynaecology, systematic reviews,
evidence synthesis and guideline
development using GRADE

Perinatology, neonatology, systematic
reviews, evidence synthesis and
guideline development using GRADE

Consumer representative, pregnancy
and childbirth

Systematic reviews, qualitative
evidence, maternal and perinatal
health, community health

Nutrition, epidemiology, systematic
reviews, programme implementation

Community and public health,
statistical epidemiology

Expertise

None declared.

None declared.

None declared.

None declared.

None declared.

Authored two publications on MMS for pregnant women and
two on vitamin D supplementation. Former full-time staff
employee of Nutrition International (2013–2018), not-forprofit organization that delivers micronutrient interventions,
including IFA supplementation to women, in multiple
countries in Asia and Africa. Nutrition International received
grants from the Government of Canada to support research
and implementation of iron and folic acid supplementation
programmes.

None declared.

Disclosure of interest

Not applicable.

Not applicable.

Not applicable.

Not applicable.

Not applicable.

The conflict was not considered
serious enough to affect GDG
membership or participation in
the GDG meeting.

Not applicable.

Conflict of interest and
management

Annex 2. Summary of declarations of interest from the Guideline Development
Group (GDG) members and how they were managed

Annex 2: Summary of declarations of interest

31

M

Prof. Charles Wisonge

M

Prof. Harshi Sachdev

F

M

Prof. Robert Pattinson

Dr Charlotte Warren

F

Dr Erika Ota

F

F

Prof. Nafissa Osman

Ms Rusidah Selamat

F

Gender

Dr Lisa Noguchi

Name (with title)

Health systems, systematic reviews,
delivery of care

Maternal and perinatal health,
systematic reviews, implementation
research

Maternal and infant nutrition,
community-based programmes,
implementation research

Paediatrics, nutrition, systematic
reviews

Obstetrics and gynaecology, delivery
of care, evidence synthesis

Nutrition, evidence synthesis,
guideline development

Obstetrics and gynaecology,
implementation research

Midwifery, delivery of care,
implementation science

Expertise

None declared.

None declared.

None declared.

Contributed data from India to subsequent meta-analyses
and contributed to a published opinion paper on the subject
of multiple micronutrients in pregnancy. Was involved in
the epidemiological design and analysis of this publication;
however, did not receive funding for this work.

None declared.

None declared.

None declared.

Employer anticipated research funding from Bill & Melinda
Gates Foundation related to studying introduction of
innovations and improving quality of care in ANC and postnatal care.

Disclosure of interest

Not applicable.

Not applicable.

Not applicable.

The conflict was not considered
serious enough to affect GDG
membership or participation in
the technical consultation.

Not applicable.

Not applicable.

Not applicable.

The conflict was not considered
serious enough to affect GDG
membership or participation in
the technical consultation.

Conflict of interest and
management

32

Study design

Risk of bias

randomized
trials

not serious

not serious

Indirectness

not serious

Imprecision

randomized
trials

not serious

serious a
not serious

not serious

1

randomized
trial

not serious

not serious

not serious

not serious

Maternal anaemia (third trimester Hb <110 g/L) – versus 30 mg iron plus folic acid

7

Maternal anaemia (third trimester Hb <110 g/L) – versus 60 mg iron plus folic acid

8

not serious

Inconsistency

Maternal anaemia (third trimester Hb <110 g/L)

Number of
studies

Certainty assessment

none

none

none

Other
considerations

22 500

5332

27 832

Comparison 1:
13–15
micronutrients

22 500

5231

27 731

IFAS

Number of participants

RR 1.01
(0.89 to
1.14)

RR 1.04
(0.90 to
1.21)

RR 1.03
(0.92 to 1.15)

Relative
(95% CI)

Absolute
(95% CI)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

Effect


HIGH


MODERATE


HIGH

Certainty

CRITICAL

CRITICAL

CRITICAL

Importance

Source: Guideline Development Group (GDG)-specified WHO analysis based on data found in: Keats EC, Haider BA, Tam E, Bhutta ZA. Multiple-micronutrient supplementation
for women during pregnancy. Cochrane Database of Systematic Reviews. 2019;3(3):CD004905 (13).

Setting: Low- and middle-income countries.

Question: Antenatal MMS with 13–15 micronutrients, including iron (27 mg to 60 mg) and folic acid compared with iron (30 mg or 60 mg) and folic acid supplements.

GRADE tables for effects of multiple micronutrient supplements (MMS) vs iron and folic acid supplements (IFAS):
Comparison 1

Annex 3. Multiple micronutrient supplements: GRADE tables and forest plots

Annex 3: Multiple micronutrient supplements
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Study design

Risk of bias

randomized
trials

serious b

not serious

Inconsistency

not serious

Indirectness

randomized
trials

serious b

not serious

not serious

randomized
trial

randomized
trials

serious b

serious b

not serious

not serious

4

randomized
trials

very serious e

not serious

Maternal mortality – versus 60 mg iron plus folic acid

6

Maternal mortality

1

Mode of delivery: Caesarean section – iron dose not specified

0d

not serious

not serious

not serious

Mode of delivery: Caesarean section – versus 30 mg iron plus folic acid

3

Mode of delivery: Caesarean section – versus 60 mg iron plus folic acid

4

Mode of delivery: Caesarean section

Number of
studies

Certainty assessment

serious c

serious c

serious c

serious c

serious c

Imprecision

none

none

none

none

none

Other
considerations

4190

42 494

837

0

2462

3299

Comparison 1:
13–15
micronutrients

3389

41 375

832

0

2542

3374

IFAS

Number of participants

RR 0.88
(0.41 to 1.87)

RR 1.06
(0.72 to
1.54)

RR 0.96
(0.41 to
2.25)

not pooled

RR 1.06
(0.75 to
1.49)

RR 1.04
(0.76 to
1.43)

Relative
(95% CI)

Absolute
(95% CI)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

not pooled

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

Effect


VERY LOW


LOW


LOW

–


LOW


LOW

Certainty

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL

Importance
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Study design

Risk of bias

Inconsistency

randomized
trials

randomized
trials

not serious

serious b

not serious

not serious

randomized
trials

serious b

not serious

randomized
trials

not serious

not serious

16

Low birthweight

1

randomized
trials

randomized
trial

not serious

serious b

not serious

not serious

Small for gestational age – iron dose not specified

3

Small for gestational age – versus 30 mg iron plus folic acid

11

Small for gestational age – versus 60 mg iron plus folic acid

15

Small for gestational age

2

Maternal mortality – versus 30 mg iron plus folic acid

Number of
studies

not serious

not serious

not serious

not serious

not serious

not serious

Indirectness

Certainty assessment

not serious

serious c

not serious

not serious

not serious

serious c

Imprecision

none

none

none

publication
bias strongly
suspected f

publication
bias strongly
suspected f

none

Other
considerations

56 814

837

39 528

10 197

50 562

38 304

Comparison 1:
13–15
micronutrients

55 689

832

39 234

9357

49 423

37 986

IFAS

Number of participants

RR 0.88
(0.86 to
0.91)

RR 0.81
(0.51 to 1.28)

RR 0.98
(0.96 to
1.00)

RR 0.95
(0.89 to
1.01)

RR 0.98
(0.96 to
1.00)

RR 1.12
(0.73 to
1.74)

Relative
(95% CI)

Absolute
(95% CI)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

Effect


HIGH


LOW


HIGH


LOW


MODERATE


LOW

Certainty

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL

Importance
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Study design

Risk of bias

Inconsistency

randomized
trials

serious b

not serious

randomized
trials

not serious

randomized
trials

randomized
trial

serious b

serious b

11

randomized
trials

serious b

Preterm births – versus 60 mg iron plus folic acid

16

Preterm births

1

Low birthweight – iron dose not specified

4

not serious

not serious

not serious

not serious

Low birthweight – versus 30 mg iron plus folic acid

11

Low birthweight – versus 60 mg iron plus folic acid

Number of
studies

not serious

not serious

not serious

not serious

not serious

Indirectness

Certainty assessment

not serious

not serious

serious c

not serious

not serious

Imprecision

publication
bias strongly
suspected f

none

none

none

publication
bias strongly
suspected f

Other
considerations

10 197

56 814

837

45 780

10 197

Comparison 1:
13–15
micronutrients

9357

55 689

832

45 500

9357

IFAS

Number of participants

RR 0.99
(0.92 to
1.07)

RR 0.94
(0.88 to
1.00)

RR 0.74
(0.45 to
1.22)

RR 0.88
(0.85 to
0.91)

RR 0.90
(0.82 to
0.98)

Relative
(95% CI)

Absolute
(95% CI)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

Effect


LOW


MODERATE


LOW


HIGH


LOW

Certainty

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL

Importance
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Study design

Risk of bias

randomized
trials

not serious

randomized
trial

serious b

not serious

randomized
trials

randomized
trials

not serious

serious b

not serious

not serious

9

randomized
trials

not serious

not serious

Perinatal mortality – versus 60 mg iron plus folic acid

13

Perinatal mortality

2

Congenital anomalies – versus 60 mg iron plus folic acid

1

Preterm births – iron dose not specified

4

serious g

Inconsistency

Preterm births – versus 30 mg iron plus folic acid

Number of
studies

not serious

not serious

not serious

not serious

not serious

Indirectness

Certainty assessment

serious c

not serious

serious c

serious c

not serious

Imprecision

none

serious i

none

none

none

Other
considerations

8140

53 920

1039

837

45 780

Comparison 1:
13–15
micronutrients

7434

52 934

1041

832

45 500

IFAS

Number of participants

RR 1.15
(0.93 to
1.42)

Subgroup
data not
pooled (tests
for subgroup
differences
P = 0.05,
I2 = 73.4%)

RR 1.34
(0.25 to
7.12)

RR 0.79
(0.55 to 1.13)

RR 0.90
(0.80 to
1.01)

Relative
(95% CI)

Absolute
(95% CI)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

Effect


MODERATE

–


LOW


LOW


MODERATE

Certainty

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL

Importance
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Study design

Risk of bias

Inconsistency

randomized
trials

randomized
trials

not serious

not serious

not serious

not serious

randomized
trials

not serious

not serious

randomized
trials

randomized
trials

not serious

not serious

Stillbirths – versus 60 mg iron plus folic acid

15

Stillbirths

4

not serious

not serious

Neonatal mortality – versus 30 mg iron plus folic acid

9

Neonatal mortality – versus 60 mg iron plus folic acid

13

Neonatal mortality

4

Perinatal mortality – versus 30 mg iron plus folic acid

Number of
studies

not serious

not serious

not serious

not serious

not serious

Indirectness

Certainty assessment

not serious

not serious

serious c

not serious

not serious

Imprecision

none

serious h

none

serious i

serious h

Other
considerations

56 650

45 780

8140

53 920

45 780

Comparison 1:
13–15
micronutrients

55 543

45 500

7434

52 934

45 500

IFAS

Number of participants

RR 0.98
(0.87 to 1.10)

RR 0.95
(0.87 to
1.04)

RR 1.22
(0.94 to
1.56)

Subgroup
data not
pooled (tests
for subgroup
differences
P = 0.08,
I2 = 68.4%)

RR 0.92
(0.86 to
0.98)

Relative
(95% CI)

Absolute
(95% CI)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

Effect


HIGH


MODERATE


MODERATE

–


MODERATE

Certainty

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL

Importance

38

randomized
trials

Study design

not serious

Risk of bias

randomized
trials

not serious

randomized
trials

serious b

not serious

not serious

not serious

Inconsistency

not serious

not serious

not serious

Indirectness

serious c

not serious

serious c

Imprecision

none

serious h

none

Other
considerations

837

45 780

10 033

Comparison 1:
13–15
micronutrients

832

45 500

9211

IFAS

Number of participants

RR 1.98
(0.37 to
10.76)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

RR 1.11
(0.89 to
1.37)

RR 0.89
(0.82 to
0.97)

Absolute
(95% CI)

Relative
(95% CI)

Effect


LOW


MODERATE


MODERATE

Certainty

CRITICAL

CRITICAL

CRITICAL

Importance

Explanations
a. Serious unexplained heterogeneity (I2 = 61%).
b. Most of the pooled effect provided by studies with some risk of bias but without a substantial proportion (i.e. < 50%) from studies with a high risk of bias (“C” studies).
c. Wide CI crossing the line of no effect.
d. No studies were found that evaluated this subgroup for this outcome.
e. Most of the pooled effect provided by “B” or “C” studies but with a substantial proportion (i.e. > 50%) from “C” studies.
f. Evident asymmetry in funnel plot.
g. Serious unexplained heterogeneity (I2 = 86%).
h. The study contributing the most weight (West et al., 2014) used 27 mg iron in the IFA arm, not 30 mg.
i. Substantial subgroup differences.

CI: confidence interval; RR: risk ratio

1

Stillbirths – iron dose not specified

4

Stillbirths – versus 30 mg iron plus folic acid

10

Number of
studies

Certainty assessment

Forest plots for effects of MMS vs IFAS: Comparison 1
a. Anaemia

b. Caesarean section

Annex 3: Multiple micronutrient supplements
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c. Maternal mortality

d. Small for gestational age

40

e. Low birthweight

Annex 3: Multiple micronutrient supplements
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f. Preterm birth

g. Congenital anomalies

42

h. Perinatal mortality

i. Neonatal mortality

Annex 3: Multiple micronutrient supplements
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j. Stillbirth

44
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Study design

Risk of bias

randomized
trials

serious a

not serious

Indirectness

not serious

Imprecision

randomized
trials

serious a

not serious

not serious

randomized
trials

serious a

not serious

not serious

3

randomized
trials

serious a

not serious

not serious

Mode of delivery: Caesarean section – versus 60 mg iron plus folic acid

3

Mode of delivery: Caesarean section

0b

serious c

serious c

not serious

Maternal anaemia (third trimester Hb <110 g/L) – versus 30 mg iron plus folic acid

2

Maternal anaemia (third trimester Hb <110 g/L) – versus 60 mg iron plus folic acid

2

not serious

Inconsistency

Maternal anaemia (third trimester Hb <110 g/L)

Number of
studies

Certainty assessment

none

none

none

none

2462

2462

0

2499

2499

Other
Comparison 2:
considerations UNIMMAP

2542

2542

0

2512

2512

IFAS

Number of participants

RR 1.06
(0.75 to
1.49)

RR 1.06
(0.75 to
1.49)

not pooled

RR 0.90
(0.77 to
1.05)

RR 0.90
(0.77 to
1.05)

Relative
(95% CI)

Absolute
(95% CI)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

not pooled

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

Effect


LOW


LOW

–


MODERATE


MODERATE

Certainty

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL

Importance

Source: GDG-specified WHO analysis based on data found in Keats EC, Haider BA, Tam E, Bhutta ZA. Multiple-micronutrient supplementation for women during pregnancy.
Cochrane Database of Systematic Reviews. 2019;3(3):CD004905 (13).

Setting: Low- and middle-income countries.

Question: Antenatal MMS with UNIMMAP (containing 30 mg iron/0.4 mg folic acid) compared with iron (30 mg or 60 mg) and folic acid supplements.

GRADE tables for effects of MMS vs IFAS: Comparison 2
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Study design

Risk of bias

Inconsistency

Indirectness

randomized
trials

serious a

not serious

randomized
trials

serious a

not serious

randomized
trial

randomized
trials

serious a

serious a

not serious

not serious

7

randomized
trials

not serious

not serious

Small for gestational age – versus 60 mg iron plus folic acid

9

Small for gestational age

1

Maternal mortality – versus 30 mg iron plus folic acid

2

Maternal mortality – versus 60 mg iron plus folic acid

3

Maternal mortality

0b

not serious

not serious

not serious

not serious

not serious

Mode of delivery: Caesarean section – versus 30 mg iron plus folic acid

Number of
studies

Certainty assessment

not serious

not serious

serious c

serious c

serious c

Imprecision

none

none

none

none

none

8078

25106

15 804

3285

19 089

0

Other
Comparison 2:
considerations UNIMMAP

7350

24084

15 486

2485

17 971

0

IFAS

Number of participants

RR 0.89
(0.81 to
0.97)

RR 0.91
(0.85 to
0.98)

RR 1.03
(0.64 to
1.66)

RR 0.77
(0.30 to
1.97)

RR 0.97
(0.63 to
1.48)

not pooled

Relative
(95% CI)

Absolute
(95% CI)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

not pooled

Effect


HIGH


MODERATE


LOW


LOW


LOW

–

Certainty

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL

Importance
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Study design

Risk of bias

Inconsistency

randomized
trials

randomized
trials

serious a

serious a

not serious

not serious

randomized
trials

serious a

not serious

10

Preterm births

3

randomized
trials

randomized
trials

serious a

serious a

not serious

not serious

Low birthweight – versus 30 mg iron plus folic acid

7

Low birthweight – versus 60 mg iron plus folic acid

10

Low birthweight

2

Small for gestational age – versus 30 mg iron plus folic acid

Number of
studies

not serious

not serious

not serious

not serious

not serious

Indirectness

Certainty assessment

not serious

not serious

not serious

not serious

not serious

Imprecision

none

none

none

none

none

31 358

23 280

8078

31 358

17 028

Other
Comparison 2:
considerations UNIMMAP

30 350

23 000

7350

30 350

16 734

IFAS

Number of participants

RR 1.00
(0.96 to
1.03)

RR 0.89
(0.81 to
0.98)

RR 0.84
(0.75 to
0.94)

RR 0.87
(0.81 to
0.94)

RR 0.95
(0.85 to
1.06)

Relative
(95% CI)

Absolute
(95% CI)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

Effect


MODERATE


MODERATE


MODERATE


MODERATE


MODERATE

Certainty

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL

Importance
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Study design

Risk of bias

randomized
trials

serious a

randomized
trials

serious a
serious d

randomized
trial

randomized
trials

serious a

serious a

not serious

not serious

randomized
trials

not serious

not serious

Perinatal mortality – versus 30 mg iron plus folic acid

6

Perinatal mortality – versus 60 mg iron plus folic acid

9

Perinatal mortality

1

Congenital anomalies – versus 60 mg iron plus folic acid

3

Preterm births – versus 30 mg iron plus folic acid

7

not serious

Inconsistency

Preterm births – versus 60 mg iron plus folic acid

Number of
studies

not serious

not serious

not serious

not serious

not serious

Indirectness

Certainty assessment

serious c

not serious

serious c

not serious

not serious

Imprecision

none

serious e

none

none

none

6185

29 465

600

23 280

8078

Other
Comparison 2:
considerations UNIMMAP

5573

28 573

600

23 000

7350

IFAS

Number of participants

RR 1.20
(0.95 to 1.51)

Subgroup
data not
pooled (tests
for subgroup
differences
P = 0.03,
I2 = 77.9%)

RR 0.99
(0.14 to
7.04)

RR 0.93
(0.82 to
1.05)

RR 1.04
(0.96 to 1.12)

Relative
(95% CI)

Absolute
(95% CI)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

Effect


MODERATE

–


LOW


LOW


MODERATE

Certainty

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL

Importance
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randomized
trials

Study design

randomized
trials

serious a

serious a

Risk of bias

randomized
trials

not serious

not serious

randomized
trials

randomized
trials

serious a

serious a

Stillbirths – versus 60 mg iron plus folic acid

10

Stillbirths

3

not serious

not serious

Neonatal mortality – versus 30 mg iron plus folic acid

6

not serious

not serious

not serious

not serious

not serious

not serious

not serious

Indirectness

Inconsistency

Neonatal mortality – versus 60 mg iron plus folic acid

9

Neonatal mortality

3

Number of
studies

Certainty assessment

not serious

not serious

serious c

serious c

not serious

Imprecision

publication
bias strongly
suspected f

none

none

none

none

31 358

23 280

6185

29 465

23 280

Other
Comparison 2:
considerations UNIMMAP

30 350

23 000

5573

28 573

23 000

IFAS

Number of participants

RR 1.00
(0.86 to 1.17)

RR 0.90
(0.78 to
1.05)

RR 1.25
(0.94 to
1.67)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

RR 0.90
(0.80 to
1.01)

Subgroup
data not
pooled (tests
for subgroup
differences
P = 0.05,
I2 = 74.4%)

Absolute
(95% CI)

Relative
(95% CI)

Effect


LOW


MODERATE


MODERATE

–


MODERATE

Certainty

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL

Importance
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randomized
trials

Study design

serious a

Risk of bias

randomized
trials

serious a
not serious

not serious

not serious

serious g

Indirectness

Inconsistency

not serious

serious c

Imprecision

none

none

23 280

8078

Other
Comparison 2:
considerations UNIMMAP

23 000

7350

IFAS

Number of participants

0 fewer per
1000
(from 0
fewer to 0
fewer)

0 fewer per
1000
(from 0
fewer to 0
fewer)

RR 1.10
(0.86 to
1.41)

RR 0.91
(0.77 to
1.07)

Absolute
(95% CI)

Relative
(95% CI)

Effect


LOW


LOW

Certainty

CRITICAL

CRITICAL

Importance

Explanations
a. Most of the pooled effect provided by studies with some risk of bias but without a substantial proportion (i.e. < 50%) from studies with a high risk of bias (“C” studies).
b. No studies were found that included data for this subgroup analysis.
c. Wide CI crossing the line of no effect.
d. Serious unexplained heterogeneity (I2 = 60%).
e. Substantial subgroup differences.
f. Evident asymmetry in funnel plot.
g. Serious unexplained heterogeneity (Chi2 = 0.02).

CI: confidence interval; RR: risk ratio

3

Stillbirths – versus 30 mg iron plus folic acid

7

Number of
studies

Certainty assessment

Forest plots for effects of UNIMMAP vs IFAS: Comparison 2
a. Anaemia

b. Caesarean section

c. Maternal mortality
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d. Small for gestational age

e. Low birthweight

52

f. Preterm birth

g. Congenital anomalies
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h. Perinatal mortality

i. Neonatal mortality

54

j. Stillbirth
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