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WHO Guideline1: Iron supplementation in postpartum women
Executive summary
Iron deficiency is one of the most common forms of nutritional deficiencies, particularly among vulnerable
groups such as women, children and low-income populations. Iron deficiency often precedes anaemia, and
anaemia during pregnancy is one of the strongest predictors of anaemia during the postpartum period,
beginning just after childbirth throughout the subsequent 6 weeks. The consequences of iron deficiency and
anaemia during the postpartum period can be serious and have long-term health implications for the mother
and her infant.
This guideline reviews the evidence on the safety and effectiveness of iron supplementation in
postpartum women.

Purpose of the guideline

This guideline aims to help Member States and their partners in their efforts to make informed decisions
on the appropriate nutrition actions to achieve the Sustainable Development Goals (1), the global targets
set in the Comprehensive implementation plan on maternal, infant and young child nutrition (2) and the
Global strategy for women’s, children’s and adolescents’ health (2016–2030) (3).
The recommendation in this guideline is intended for a wide audience, including policy-makers, their
expert advisers, economists, and technical and programme staff at organizations involved in the design,
implementation and scaling-up of programmes for the prevention of anaemia, and in nutrition actions for
public health.
The recommendation supersedes the previous WHO recommendation on iron supplementation in
postpartum women (4).

Guideline development methodology

WHO developed the present evidence-informed recommendation using the procedures outlined in the
WHO handbook for guideline development (5). The steps in this process included: (i) identification of priority
questions and outcomes; (ii) retrieval of the evidence; (iii) assessment and synthesis of the evidence;
(iv) formulation of recommendations, including research priorities; and planning for (v) dissemination;
(vi) implementation, equity and ethical considerations; and (vii) impact evaluation and updating of
the guideline. The Grading of Recommendations Assessment, Development and Evaluation (GRADE)
methodology was followed (6), to prepare evidence profiles related to preselected topics, based on up-to-date
systematic reviews.
The guideline development group consisted of content experts, methodologists, and representatives of
potential stakeholders and beneficiaries. This expert group participated in a WHO technical consultation
concerning this guideline held on 18–21 February 2013 in Geneva, Switzerland. Four experts served as
technical peer-reviewers of the draft guideline.

1
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This publication is a World Health Organization (WHO) guideline. A WHO guideline is any document, whatever its title, containing WHO
recommendations about health interventions, whether they be clinical, public health or policy interventions. A standard guideline is
produced in response to a request for guidance in relation to a change in practice, or controversy in a single clinical or policy area, and
is not expected to cover the full scope of the condition or public health problem. A recommendation provides information about what
policy-makers, health-care providers or patients should do. It implies a choice between different interventions that have an impact on
health and that have ramifications for the use of resources. All publications containing WHO recommendations are approved by the
WHO Guidelines Review Committee.
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Available evidence

The available evidence comprised a Cochrane systematic review that followed the procedures of the
Cochrane handbook for systematic reviews of interventions (7) and assessed whether supplements with iron
alone or in combination with folic acid and/or other vitamins and minerals, given to postpartum women,
could safely improve maternal outcomes. The maternal outcomes considered critical for decision-making
by the WHO guideline development group were anaemia, iron deficiency, iron deficiency anaemia and
morbidity, particularly malaria incidence and severity. The guideline development group did not consider
any infant outcomes to be critical for decision-making for this intervention. There were few studies with
small sample sizes, which led to limited evidence of a positive effect of postpartum iron supplementation
on maternal anaemia and iron deficiency, but no evidence of an effect on maternal iron deficiency anaemia
in women receiving iron supplementation compared with women not receiving iron supplementation. Only
one trial reported on side-effects during the intervention period, indicating no differences between women
receiving iron supplementation alone compared to women receiving a placebo. As there is limited evidence
to directly assess the benefits of iron supplementation in postpartum women, and because there are current
recommendations on iron supplementation in women before and after the postpartum period (e.g. pregnant
women and menstruating women), indirect evidence from these population groups was felt to provide
additional input for discussions to inform the recommendations for women after childbirth.
The overall quality of the available direct evidence for iron supplementation alone or in combination
with other vitamins and minerals in postpartum women, for the critical outcomes of maternal anaemia,
iron deficiency and iron deficiency anaemia, was low to very low.

Recommendation1
•

Oral iron supplementation, either alone or in combination with folic acid supplementation, may be
provided to postpartum women for 6–12 weeks following delivery for reducing the risk of anaemia
in settings where gestational anaemia is of public health concern2 (conditional recommendation,
low quality of evidence).

Key remarks

The remarks in this section are intended to give some considerations for implementation of the
recommendation, based on the discussion of the guideline development group.
•

For ease of implementation and continuity of care, postpartum supplementation should begin
as early as possible after delivery, and the iron-supplementation regimen (e.g. dose and whether
consumed daily or weekly) should follow that used during pregnancy, or alternatively should start
with that planned for menstruating women.

•

In cases in which a woman is diagnosed with anaemia in a clinical setting, she should be treated
in accordance with the country’s policy, or the WHO recommendation of daily iron (120 mg of
elemental iron plus 400 µg folic acid) supplements, until her haemoglobin concentration rises
to normal.

1

This recommendation supersedes the previous WHO recommendation on iron supplementation in postpartum women (4).

2

WHO considers a 20% or higher population prevalence of gestational anaemia to be a moderate public health problem (4).
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Research priorities

Discussions between the members of the WHO guideline development group and the external review group
highlighted the limited evidence available in some knowledge areas, meriting further research on iron
supplementation in postpartum women, particularly in the following areas:
•

•

viii

more randomized controlled trials with an adequate sample size, using comparable techniques are
necessary to determine:
––

the adverse effects of iron supplementation in this period, including iron overload;

––

the optimal dose, schedule (daily, intermittent) and duration of iron supplementation to benefit
both the mother and infant;

––

the effect of iron supplementation on maternal morbidity, productivity and time to return
to regular activity, postpartum depression, maternal well-being, breastfeeding practices,
and infant function outcomes (e.g. cognitive and motor development);

programmatic research to explore factors related to the feasibility of linking supplementation
programmes (pregnancy, menstruating women), cost-effectiveness, integration into maternal and
neonatal health platforms, and minimum support needed to ensure adequate coverage of and
adherence to postpartum iron-supplementation programmes.
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WHO Guideline1: Iron supplementation in postpartum women
Scope and purpose
This guideline provides a global, evidence-informed recommendation on iron supplementation in postpartum
women, as a public health intervention for the purpose of improving maternal and infant health outcomes.
The guideline aims to help Member States and their partners in their efforts to make informed decisions
on the appropriate nutrition actions to achieve the Sustainable Development Goals (SDGs) (1), in particular,
Goal 2: End hunger, achieve food security and improved nutrition and promote sustainable agriculture. It will
also support Member States in their efforts to achieve the global targets of the Comprehensive implementation
plan on maternal, infant and young child nutrition, as endorsed by the Sixty-fifth World Health Assembly in
resolution WHA65.6 (2) and the Global strategy for women’s, children’s and adolescents’ health (2016–2030) (3).
The recommendation in this guideline is intended for a wide audience, including policy-makers, their expert
advisers, and technical and programme staff at organizations involved in the design, implementation and
scaling-up of programmes for anaemia prevention and control, and in nutrition actions for public health.
This guideline is intended to contribute to discussions among stakeholders when selecting or prioritizing
interventions to be undertaken in their specific context. This document presents the key recommendations
and a summary of the supporting evidence. Further details of the evidence base are provided in Annex 1 and
other documents listed in the references.

Background
Anaemia is a condition in which there is too little haemoglobin, which is carried by red blood cells, thereby
decreasing the capacity of the blood to carry sufficient oxygen to meet physiological needs. There are a
number of causes of anaemia, including blood loss, iron deficiency and other micronutrient deficiencies (e.g.
vitamin A, folate, vitamin B12 and riboflavin), inherited haemoglobin disorders (e.g. sickle-cell disease and
thalassaemias), parasitic infections and other acute and chronic infections that cause inflammation (4). Iron
deficiency often occurs before anaemia and is considered to be one of the most common forms of nutritional
anaemia.
In comparison with pregnancy, maternal iron requirements usually decline during the postpartum period,
defined as the period beginning just after childbirth throughout the subsequent 6 weeks (8). However, this
period may serve as a time to restore iron lost during pregnancy and delivery. Maternal iron stores are not
utilized for production of breast milk, since very little iron is excreted through breast milk (9, 10). Nevertheless,
one of the strongest predictors of postpartum anaemia is anaemia during pregnancy, as iron stores tend to
remain low for several months after childbirth, especially if there is significant blood loss during the delivery
and additional iron is not consumed in sufficient quantities (11–13). Worldwide, there are limited data on
the prevalence of postpartum anaemia. Studies conducted in high-income countries have reported that
10–30% of postpartum women were anaemic (8, 11, 14–16). Larger datasets for all women of reproductive
age and pregnant women suggest that anaemia is a common problem throughout the world (17, 18) and
the prevalence of anaemia in postpartum women may be higher in low- and middle-income countries,
as compared to published figures for postpartum women in high-income countries.

1

This publication is a World Health Organization (WHO) guideline. A WHO guideline is any document, whatever its title, containing WHO
recommendations about health interventions, whether they be clinical, public health or policy interventions. A standard guideline is
produced in response to a request for guidance in relation to a change in practice, or controversy in a single clinical or policy area, and
is not expected to cover the full scope of the condition or public health problem. A recommendation provides information about what
policy-makers, health-care providers or patients should do. It implies a choice between different interventions that have an impact on
health and that have ramifications for the use of resources. All publications containing WHO recommendations are approved by the
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Iron deficiency and anaemia during the postpartum period may have long-term health implications for
the mother and her infant. Mothers with low iron stores at the time of delivery and following childbirth
may experience fatigue, altered cognition and depressive symptoms (19). These alterations in the mother’s
emotional and cognitive functioning may, in turn, affect her interactions with the infant and may negatively
impact infant behaviour and development (20). If iron stores are not restored soon after childbirth, the
negative consequences of postpartum iron deficiency and anaemia may continue through other stages of
the reproductive cycle, particularly in areas where there is a high prevalence of anaemia and among women
consuming diets that are low in bioavailable iron and who have short inter-pregnancy intervals (less than
18 months); this can lead to continued adverse maternal and infant outcomes (21–24).
WHO and the Food and Agriculture Organization of the United Nations recommended nutrient intake for iron
in lactating women ranges from 10 to 30 mg per day (25), depending on the bioavailability of dietary iron (26).
Iron absorption is affected by the type of iron in the diet. Non-haeme iron is the main form of dietary iron and
is present in many vegetables. Its absorption is affected by an individual’s iron status and by several factors in
the diet, including phytates, iron-binding phenolic compounds, and calcium, which decrease absorption, and
ascorbic acid, which facilitates absorption (26). Conversely, the absorption of haeme iron, present only in meat,
poultry and fish, is less affected by dietary factors and is regulated by the iron status of an individual and the
total amount of dietary haeme iron consumed. Iron supplementation has proven to be effective for increasing
haemoglobin concentrations among pregnant and non-pregnant women (27–30), and iron supplementation
has been recommended as a public health approach to improve maternal and infant health outcomes in
different age groups (4). In some women, the oral consumption of iron supplements has been associated with
side-effects affecting the gastrointestinal system, such as diarrhoea, constipation, nausea and vomiting (4).
These symptoms generally increase in severity with increasing amounts of elemental iron and when the
supplement is taken on an empty stomach. An increased incidence of gastrointestinal side-effects in adults
receiving 25–222 mg of elemental iron daily as ferrous sulfate, the most common iron compound prescribed,
compared to those receiving a placebo, has been reported, but the relationship between gastrointestinal
side-effects of supplementation and the dose of iron remains unclear (31).

Objectives
The recommendation in this guideline supersedes those of previous WHO guidelines on iron supplementation,
such as Iron deficiency anaemia: assessment, prevention, and control. A guide for programme managers (4),
as they pertain specifically to lactating women.

Summary of available evidence
A Cochrane systematic review was conducted to assess whether oral supplements with iron alone or in
combination with folic acid and/or other vitamins and minerals given to postpartum women safely improved
maternal and infant health outcomes (32). The maternal outcomes considered critical for decision-making by
the WHO guideline development group were anaemia, iron deficiency, iron deficiency anaemia and morbidity,
particularly malaria incidence and severity (see Annexes 1–3). The guideline development group did not
consider any infant outcomes to be critical for decision-making for this intervention. The overall quality of the
available direct evidence for iron supplementation in postpartum women was low or very low for the critical
outcomes (see Annex 1) (32).

2
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The review included three trials (n =320 women) conducted in China (Hong Kong Special Administrative Region),
Mexico and Turkey (32). The sample size from all studies was small, ranging between 83 and 168 women.
Women with and without anaemia and mixed populations were included in the trials. Supplementation
was initiated in the early postpartum period, with the timing of initiation of supplementation ranging
between 1.5 and 5 weeks postpartum. The duration of supplementation also varied, ranging from 6 weeks to
6 months. Two trials compared supplementation with iron alone versus placebo (33, 34), while the other trial
compared supplementation with iron plus folic acid plus other vitamins and minerals versus folic acid plus
other vitamins and minerals (without iron) (35). Two trials provided iron as ferrous sulfate (33, 34), while the
remaining trial did not specify the type of iron compound used (35). The daily dose ranged from 18 mg to
195 mg of elemental iron. In the trial of iron plus folic acid plus other vitamins and minerals, a daily multiple
micronutrient containing 400 µg (0.4 mg) folic acid and 18 mg elemental iron was provided (35).
Only one trial reported on the critical maternal outcome of anaemia (34) and two trials reported on maternal
iron deficiency (33, 34) and iron deficiency anaemia (33, 35). No trials reported on the critical outcome
of maternal morbidity. Women receiving 65 mg elemental iron as ferrous sulfate three times daily for
6 weeks were less likely to have anaemia at the end of intervention compared to women receiving a placebo
(risk ratio [RR]: 0.35; 95% confidence interval [CI]: 0.18 to 0.65; 1 trial, n =122, low quality of evidence) (32).
Postpartum supplementation with iron alone (80 mg elemental iron once daily (33) or 65 mg elemental iron
three times daily (34) was also associated with a reduction in iron deficiency compared to women receiving
placebo (RR: 0.30; 95% CI: 0.13 to 0.67; 2 trials, n=254, low quality of evidence). Although fewer postpartum
women who received either iron alone (80 mg elemental iron) (33) or a multiple micronutrient supplement
containing 18 mg elemental iron and 400 µg (0.4 mg) folic acid (35) had iron deficiency anaemia at the end
of the intervention compared to controls, the difference between the groups was not significant (RR: 0.29;
95% CI: 0.07 to 1.12; 2 trials, n =198, very low quality of evidence).
Outcomes judged to be non-critical by the guideline development group but that were reported in the trials
include blood haemoglobin and ferritin concentrations. All three trials measured maternal haemoglobin
(33–35), but only two trials reported mean haemoglobin concentrations by intervention group (33, 34). In the
third trial, haemoglobin concentration was presented as the median for the treatment and placebo groups
combined, noting that the values did not differ by treatment group (35). In the two trials, there was no clear
evidence of a difference in haemoglobin concentrations after the intervention between women receiving iron
alone and women receiving a placebo (mean difference [MD]: 3.84 g/L; 95% CI: –0.06 to 7.75; 2 trials, n=154,
very low quality of evidence). All three trials also measured ferritin concentrations, but only one trial reported
the mean maternal ferritin concentration, which indicated no difference in concentrations in women receiving
80 mg elemental iron alone compared to women receiving placebo (MD: –1.03 µg/L; 95% CI: –14.69 to 12.63;
1 trial, n=132, very low quality of evidence) (33).
Maternal side-effects during the intervention were measured in two trials (33, 34) but only one presented
usable data (33); it reported the prevalence of side-effects of constipation, abdominal pain, tooth/faeces
pigmentation, nausea, vomiting and diarrhoea. The number of mothers experiencing these side-effects
was presented for each side-effect individually, as well as the total number of mothers with a complaint
collectively. There were no clear differences in the number of women receiving iron alone versus placebo
and reporting constipation (RR: 0.82; 95% C:I 0.36 to 1.89; n =132), abdominal pain (RR: 2.13; 95% CI: 0.58
to 7.89; n =132 ), tooth/faeces pigmentation (RR: 8.23; 95% CI: 0.45 to 149.85; n=132), nausea (RR: 0.46;
95% CI: 0.04 to 4.91; n=132), vomiting (RR: 0.91; 95% CI: 0.06 to 14.29; n=132) or diarrhoea (RR: 2.74; 95%
CI: 0.11 to 66.13; n=132). Collectively, there also was no clear evidence of any difference in the number of
women reporting any gastrointestinal side-effects between those receiving 80 mg elemental iron alone and
those receiving a placebo (RR: 1.31; 95% CI: 0.77 to 2.25; n=132, very low quality of evidence). In the second
trial, side-effects were measured but it was only reported that there was no difference in nausea, vomiting or
constipation between the treatment (65 mg elemental iron three times daily) and placebo groups of women
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who consumed a comparable amount of iron or placebo tablets (34). Owing to the small number of studies,
planned subgroup analyses by total duration of supplementation, regimen (iron alone versus in combination
with other micronutrients), breastfeeding practices or malaria endemicity of the trial site could not be
conducted. Additionally, all trials used a daily supplementation scheme and no trials provided intermittent
supplementation.
As very limited evidence was available on the effect of postpartum iron supplementation for the identified
critical outcomes, indirect evidence on iron supplementation in pregnant women and menstruating women,
as well as current guidelines on iron supplementation in these population groups, was discussed (36–38). WHO
currently recommends daily oral iron and folic acid supplementation for pregnant women, as part of antenatal
care to reduce the risk of low birth weight, maternal anaemia and iron deficiency (strong recommendation)
(38). This recommendation is based on a systematic review that assessed the benefits and harms of iron
supplementation in healthy pregnant women (27). The review compared daily supplementation with iron
alone, or in combination with folic acid or other micronutrients, with no intervention, placebo or versus
the use of the same supplements (but without iron) among pregnant women. Daily iron supplementation
reduced the risk of maternal anaemia at term by 70% (RR: 0.30; 95% CI 0.19 to 0.46; 14 trials; n=2199,
moderate quality of evidence) and iron deficiency at term by 57% (RR: 0.43; 95% CI 0.27 to 0.66, 7 trials,
n=1256, moderate quality of evidence) but had no clear effect on the risk of infections (including urinary
tract infections and others) during pregnancy (RR: 1.16; 95% CI: 0.83 to 1.63; 2 trials, n=1321, low quality of
evidence) (38). Women receiving iron supplements tended to report side-effects of any kind more frequently
than those taking placebo or supplements without iron (RR: 2.36; 95% CI: 0.96 to 5.82; 11 studies, n=4418,
very low quality of evidence). The daily dose of elemental iron provided in the trials ranged from 9 mg to
90 mg (27).
As an alternative to a daily regimen, non-anaemic pregnant women living in areas where the prevalence
of anaemia among pregnant women is lower than 20% may opt for intermittent iron and folic acid
supplementation, which WHO recommends for the prevention of anaemia and improvement of gestational
outcomes (strong recommendation) (37). This recommendation is based on a systematic review assessing the
benefits and harms of intermittent oral iron supplementation during pregnancy (30). The review compared
the intermittent use of iron supplements alone, or in combination with folic acid or other micronutrients,
and the same supplements given on a daily basis to pregnant women. There was no difference between
women taking iron supplements intermittently (alone or in combination with other micronutrients) and those
receiving daily supplements, with respect to maternal anaemia at term (RR: 1.22; 95% CI: 0.84 to 1.80; 4 trials,
n=676, very low quality of evidence) and maternal iron deficiency anaemia at term (RR: 0.71; 95% CI: 0.08 to
6.63; 1 trial, n=156, very low quality of evidence). Women receiving intermittent supplementation reported
fewer side-effects of any kind compared to women receiving daily supplementation (RR: 0.56; 95% CI: 0.37 to
0.84; 11 trials, n=1777, very low quality of evidence) (30).
In addition to iron and folic acid supplementation in pregnancy, WHO recommends intermittent iron and
folic acid supplementation in menstruating women living in settings where the prevalence of anaemia among
non-pregnant women of reproductive age is 20% or higher, to improve their haemoglobin concentrations
and iron status and reduce the risk of anaemia (strong recommendation) (36). This recommendation is
based on a systematic review assessing the benefits and harms of intermittent iron supplementation for
reducing anaemia and its associated impairments in menstruating women (29). This review compared the
intermittent use of iron supplements alone, or in combination with folic acid or other micronutrients, versus
no intervention or placebo, and versus the same supplements given on a daily basis to pubescent girls and
menstruating women. Women taking intermittent iron supplements (alone or in combination with folic acid
or other micronutrients) were less likely to develop anaemia than those who did not receive the supplements
or were given a placebo (RR: 0.73; 95% CI: 0.56 to 0.95; 10 trials, n=2996, low quality of evidence). There were
fewer studies that assessed additional critical outcomes and there was no clear difference between women
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receiving intermittent iron supplementation (alone or with other micronutrients) and those receiving placebo
or no intervention, with respect to maternal iron deficiency (RR: 0.50; 95% CI: 0.24 to 1.04; 3 trials, n=624,
low quality of evidence), iron deficiency anaemia (RR: 0.07; 95% CI: 0 to 1.16; 1 trial, n=193, very low quality
of evidence) all-cause morbidity (RR: 1.12; 95% CI: 0.82 to 1.52; 1 trial, n=119, very low quality of evidence),
and side-effects (RR: 1.98; 95% CI: 0.31 to 12.72; 3 trials, n=630) (29).
As presented in the individual results, the quality of evidence for the critical outcomes ranges from low to very
low, using the Grading of Recommendations Assessment, Development and Evaluation (GRADE) methodology
(7, 39, 40). The GRADE summary of findings table for oral iron or iron and folic acid supplementation compared
to placebo or control in postpartum women is shown in Annex 1.

Recommendation
•

Oral iron supplementation, either alone or in combination with folic acid, may be provided to postpartum
women for 6–12 weeks following delivery for reducing the risk of anaemia in settings where gestational
anaemia is of public health concern1 (conditional recommendation, low quality of evidence).2

Remarks
The remarks in this section are intended to give some considerations for implementation of the
recommendation, based on the discussion of the guideline development group.
•

This recommendation is applicable to all postpartum women, irrespective of their lactation status.

•

For ease of implementation and continuity of care, postpartum supplementation should begin
as early as possible after delivery and the iron supplementation regimen (e.g. dose and whether
consumed daily or weekly) should follow that used during pregnancy (37, 38), or alternatively should
start with that planned for menstruating women (36).

•

Women should receive counselling on why and how to take iron and folic acid supplements.
They should be informed of the common side-effects and be advised on how to manage them
(e.g. take with meals or at bedtime) (4).

•

Once menses has returned, women should receive supplementation in accordance with the country’s
policy or WHO guidance on iron and folic acid supplementation for menstruating women (36).

•

In cases in which a woman is diagnosed with anaemia (41), she should be treated in accordance with
the country’s policy or the WHO recommendation of daily iron (120 mg of elemental iron plus 400 µg
folic acid) supplements until haemoglobin concentrations rise to normal (4, 42).

•

In malaria-endemic areas, provision of iron and folic acid supplements should be implemented in
conjunction with measures to prevent, diagnose and treat malaria (43, 44). In areas using sulfadoxine–
pyrimethamine, high doses of folic acid should be avoided, as they may interfere with the efficacy of
this antimalarial drug (45, 46).

1

WHO considers a 20% or higher population prevalence of gestational anaemia to be a moderate public health problem (4).

2

A conditional recommendation is one for which the guideline development group concludes that the desirable effects of adherence
probably outweigh the undesirable effects, although the trade-offs are uncertain. The recommendation can be either in favour of or
against an intervention. Implications of a conditional recommendation for patients are that while many people in their situation would
desire the recommended course of action, a considerable proportion would not. Implications for clinicians are that they should help
patients make a decision that is consistent with their values. With regard to policy-makers, a conditional recommendation means that
there is a need for substantial debate and involvement from stakeholders before considering the adoption of the recommendation,
and for funding agencies it means that the intervention may not represent an appropriate allocation of resources (i.e. alternative uses
of resources may produce greater benefits).
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•

An iron and folic acid supplementation programme should ideally form part of an integrated
programme for postnatal care (47) that promotes exclusive breastfeeding in the first 6 months
and continued breastfeeding, screening of all women for anaemia at postpartum visits, use of
complementary measures to control and prevent anaemia, and a referral system to manage cases
of severe anaemia. Particular attention should be given to identifying potential barriers to equitable
access to health care, including postnatal care, suffered by population groups most vulnerable to iron
deficiency and iron deficiency anaemia, such as women in rural areas, women in low-income groups,
women from racial or ethnic groups discriminated against, or women in settings where prevailing
gender norms greatly disempower them over their body and health. Country programmes should
be culturally appropriate to the target populations, so that the intervention is accepted, adopted
and sustained.

•

Oral supplements are available in capsules or tablets (soluble, dissolvable and modified-release
tablets) (48). A strong quality-assurance process is important to guarantee that supplements
are manufactured, packaged and stored in a controlled and uncontaminated environment (49).
Distributers and women should monitor the expiration dates of the supplements, to ensure they are
not provided or taken after their expiration date.

•

Iron supplements are prepared using a variety of iron compounds, primarily containing ferrous
compounds (e.g. fumarate, gluconate, sulfate) that are better absorbed then ferric iron (50). The
WHO Essential Medicines List (EML) specifies that iron supplements should contain a ferrous salt (51).

•

In all settings, breastfeeding mothers should be encouraged to receive adequate nutrition, which
is best achieved through consumption of a healthy, balanced diet (that includes meat, fish, poultry
and legumes when available and culturally appropriate), and to refer to guidelines on healthy eating
during breastfeeding (52).

•

An efficient system for the routine collection of relevant data, including therapeutic adherence and
measures of programme performance, is critical to ensure supplementation programmes are effective
and sustained. Monitoring is key to identifying barriers that might be maintaining unequal access
to postnatal care, including iron and folic acid supplementation, thus preserving health inequities.
Sustained implementation and scale-up greatly benefit from appropriate monitoring mechanisms.

Research priorities
Discussions among members of the WHO guideline development group and the external review group
highlighted the limited evidence available in some areas, meriting further research on iron supplementation
in postpartum women, in particular in the following areas:
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•

the adverse effects of iron supplementation in this period, including iron overload;

•

the optimal dose, schedule and duration of iron supplementation to benefit both the mother and infant;

•

the effect of iron supplementation on maternal morbidity, productivity and time to return to regular
activity, postpartum depression, maternal well-being, breastfeeding practices, and infant function
outcomes (e.g. cognitive and motor development);

•

programmatic research to explore factors related to the feasibility of linking supplementation
programmes (pregnancy, menstruating women), cost-effectiveness, integration into maternal and
neonatal health platforms, and minimum support needed to ensure adequate coverage of and
adherence to postpartum iron-supplementation programmes.
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Dissemination, implementation and ethical considerations
Dissemination

The current guideline will be disseminated through electronic media such as slide presentations and the World
Wide Web, through either the WHO Nutrition mailing lists (53), social media, the WHO nutrition website
(58) or the WHO e-Library of Evidence for Nutrition Actions (eLENA) (54). eLENA compiles and displays
WHO guidelines related to nutrition, along with complementary documents such as systematic reviews and
other evidence that informed the guidelines; biological and behavioural rationales; and additional resources
produced by Member States and global partners. In addition, the guideline will be disseminated through a
broad network of international partners, including WHO country and regional offices, ministries of health,
WHO collaborating centres, universities, other United Nations agencies and nongovernmental organizations.
It will also be published in the WHO Reproductive Health Library (55). Derivative products such as summaries
and collation of recommendations related to iron supplementation will be developed for a more tailored
product that is useful for end-users.
Particular attention will be given to improving access to these guidelines for stakeholders that face barriers in
accessing information, or that play a crucial role in the implementation of the guideline recommendations, for
example, policy-makers and decision-makers at subnational level that disseminate the contents of the guideline,
and health workers and education staff that contribute to the delivery of the intervention. Disseminated
information may emphasize the benefits of iron supplementation for postpartum women in populations or
regions at risk of anaemia and iron deficiency. In addition, these guidelines and the information contained
therein should be accessible to the nongovernmental organizations working in coordination with national
authorities on the implementation of nutrition interventions, especially those related to the prevention and
control of anaemia in women, including pregnant and postpartum women.

Implementation

As this is a global guideline, it should be adapted to the context of each Member State. Prior to implementation,
a public health programme that includes the provision of iron supplements to postpartum women should
have well-defined objectives that take into account available resources, existing policies, suitable delivery
platforms and suppliers, communication channels, and potential stakeholders. Ideally, iron supplementation
should be implemented as part of an integrated programme on reproductive health, spanning both antenatal
and postnatal care, which includes addressing micronutrient deficiencies.
Considering the experiences of women with the intervention is also a relevant implementation consideration:
ongoing assessment of the accessibility and acceptability of the intervention can inform programme design
and development, in order to increase adherence to supplementation and better assess the impact of the
programme. This is particularly relevant in settings where the prevailing social norms and determinants may
set unequal conditions and opportunities for different groups. For instance, in some settings, social perceptions
around ethnicity and race intervene in how certain population groups access and use an intervention.
Furthermore, intersectoral action is fundamental in those settings where the intervention is delivered
in coordination with antenatal care. Antenatal care is an important partner in the implementation of the
recommendation. Appropriate coordination mechanisms and proper training of health workers and education
staff is necessary for delivery of the intervention and also for collection of data needed for programme
monitoring and surveillance, including information on factors related to health inequities.
Specific efforts to increase the acceptability of the intervention to women are also important. Greater
acceptability and adoption are better achieved if they are accompanied by simple and easy-to-access
information that can be understood by different population groups, in a way that is culturally appropriate and
understandable.
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Accessing hard-to-reach population groups is extremely important during implementation stages, as it
contributes to preventing or tackling health inequities and to furthering the realization of women’s rights to
health. Appropriate surveillance and monitoring systems can thus provide information on the impact of the
disseminated guidelines and their implementation (including information on the adequacy of finding and the
effectiveness of the supply chain and distribution channels).

Regulatory considerations

The development of norms, standards and guidelines to promote quality assurance and quality control is a
responsibility enshrined in WHO’s Constitution. Their development involves consultation with and input from
regulatory authorities in the country, including its national drug quality-control laboratories (49).
The WHO EML compiles medicines that satisfy the priority health-care needs of populations and are selected
with due regard to disease prevalence, evidence on efficacy and safety, and comparative cost-effectiveness
(51). Hence, the WHO EML is used by countries for the development of their own national essential medicines
list. The quality criteria of vitamins and minerals included in the WHO EML should take into account WHO/
Food and Agriculture Organization of the United Nations standards (25).
Universal access to essential medicines is part of the approach of universal health coverage and is used to
assess national commitment and progress towards the highest attainable standard of health. Three basic
criteria contribute to promoting access to essential medicines: quality, pricing and supply. WHO’s regulatory
capacity guidance can assist Member States in need of support, in terms of availability, quality and safety of
essential medical products, decrease of prices, and improvement of financing, health insurance and socialprotection coverage mechanisms (56).

Ethical considerations

Ethics refers to standards of what is right or wrong and fair or unfair, which can advise people on what to do
and not do in terms of rights, obligations and benefits to society and individuals. Ethics is central to science,
research, policy-making and implementation. Every field of human action, including public health nutrition, is
subject to facing ethical challenges.
Four principles constitute the most widely accepted framework for ethics in medicine, and are used in
other health-related fields: (i) respect for individual autonomy; (ii) beneficence; (iii) non-maleficence; and
(iv) justice. These principles assist health workers in identifying whether an intervention is producing benefits
to individuals and communities; preventing harms, also at the individual and societal levels; distributing health
benefits across social groups, i.e. how much an intervention is contributing to health equity; and respecting
and promoting the exercise of human rights.
An assessment of the ethical implications of implementing this intervention is particularly pertinent in
malaria-endemic settings, owing to the possible interactions and potential adverse effects of increased iron
intake by women affected by malaria. Postpartum women who live in malaria-endemic settings should indeed
receive adequate iron if needed according to the recommendation stated in this guideline. The provision of
iron supplementation should be done in conjunction with public-health measures to prevent, diagnose and
treat malaria. Otherwise, a nutrition programme working in isolation and not coordinated with a malaria
prevention and treatment programme may lead to unintentional harm, absence of benefit and increased
health inequities.
Coordination with public health measures to prevent, diagnose and treat malaria is not just a sound
implementation decision, but also an ethics informed decision. Such coordination should comprise
appropriate training for health workers in public health nutrition, so they are knowledgeable of the particular
requirements of an iron-supplementation programme for postpartum women.
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These considerations by no means imply that iron supplementation should not be provided to postpartum
women in malaria-endemic settings. On the contrary, postpartum women in these settings should receive
iron supplementation, inasmuch as they suffer greater vulnerability to ill-health, including malnutrition. It
requires, however, that appropriate coordination between nutrition and malaria programmes is in place, so
the intervention can actually produce health benefits.

Monitoring and evaluation of guideline implementation

A plan for monitoring and evaluation with appropriate indicators, including equity-oriented indicators, is
encouraged at all stages (57). The impact of this guideline can be evaluated within countries (i.e. monitoring
and evaluation of the programmes implemented at national or regional scale) and across countries (i.e.
the adoption and adaptation of the guideline globally). The WHO Department of Nutrition for Health and
Development, Evidence and Progamme Guidance Unit, jointly with the United States Centers for Disease
Control and Prevention (CDC) International Micronutrient Malnutrition Prevention and Control (IMMPaCt)
programme, and with input from international partners, has developed a generic logic model for micronutrient
interventions in public health (58), to depict the plausible relationships between inputs and expected SDGs
by applying the micronutrient programme evaluation theory. Member States can adjust the model and use
it in combination with appropriate indicators, for designing, implementing, monitoring and evaluating the
successful escalation of nutrition actions in public health programmes. Additionally, the WHO/CDC eCatalogue
of indicators for micronutrient programmes (59), which utilizes this logic model, has been developed for
some micronutrient interventions. This eCatalogue is a user-friendly and non-comprehensive web resource
for those actively engaged in providing technical assistance in monitoring, evaluation and surveillance of
public health programmes implementing micronutrient interventions. Indicators for iron supplementation
are currently being developed and, once complete, will provide a list of potential indicators with standard
definitions that can be selected, downloaded and adapted to a local programme context. The eCatalogue (59)
will serve as a repository of indicators to monitor and evaluate micronutrient interventions. While it does not
provide guidance for designing or implementing a monitoring or evaluation system in public health, some key
indicators may include useful references for that purpose.
Since 1991, WHO has hosted the Micronutrients Database as part of the Vitamin and Mineral
Nutrition Information System (VMNIS) (60). Part of WHO’s mandate is to assess the micronutrient status of
populations, monitor and evaluate the impact of strategies for the prevention and control of micronutrient
malnutrition, and track related trends over time. The Evidence and Programme Guidance Unit of the
Department of Nutrition for Health and Development manages the VMNIS Micronutrients Database through
a network of regional and country offices, and in close collaboration with national health authorities. The
Micronutrients Database has included information on the anaemia status of populations since its inception
and is currently upgrading the database to include indicators of iron status.
For evaluation at the global level, the WHO Department of Nutrition for Health and Development has developed
a web-based WHO Global Targets Tracking Tool that allows users to explore different scenarios to achieve
the rates of progress required to meet the 2025 global nutrition targets, including target 2: 50% reduction
of anaemia in women of reproductive age (61), as well as a centralized platform for sharing information on
nutrition actions in public health practice implemented around the world. By sharing programmatic details,
specific country adaptations and lessons learnt, this platform will provide examples of how guidelines are
being translated into actions. The Global database on the Implementation of Nutrition Action (GINA) (62)
provides valuable information on the implementation of numerous nutrition policies and interventions. The
use of GINA has grown steadily since its launch in November 2012.
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An efficient system for the routine collection of relevant data, including relevant determinants of health,
therapeutic adherence and measures of programme performance, is critical to ensure supplementation
programmes are effective and sustained, and drivers to the achievement of the right to health for all population
groups. Monitoring differences across groups in terms of accessibility, availability, acceptability and the quality
of the intervention, contributes to the design of better public health programmes. The creation of indicators
for monitoring can be informed by the approaches of social determinants of health (63), so inequities can be
identified and tackled. It is particularly important to design sound implementation strategies to serve as the
base for scaling up efforts. Appropriate monitoring requires suitable data, so efforts to collect and organize
information on the implementation are also fundamental.

Guideline development process
This guideline was developed in accordance with the WHO evidence-informed guideline development
procedures, as outlined in the WHO handbook for guideline development (5).

Advisory groups

A WHO Steering Committee for Nutrition Guidelines Development (see Annex 4), led by the Department of
Nutrition for Health and Development, was established in 2009 with representatives from all WHO departments
with an interest in the provision of scientific nutrition advice, including the Department of Maternal, Neonatal,
Child and Adolescent Health and Development and the Department of Reproductive Health and Research.
The steering committee met twice yearly and both guided and provided overall supervision of the guideline
development process. Two additional groups were formed: a guideline development group and an external
review group.
The WHO guideline development group – nutrition actions, was established for the biennium 2013–2014
(see Annex 5). Its role was to advise WHO on the choice of important outcomes for decision-making and
in the interpretation of the evidence. The WHO guideline development group – nutrition actions includes
experts from various WHO expert advisory panels (64) and those identified through open calls for specialists,
taking into consideration a balanced gender mix, multiple disciplinary areas of expertise, and representation
from all WHO regions. Efforts were made to include content experts, methodologists, representatives of
potential stakeholders (such as managers and other health professionals involved in the health-care process)
and technical staff from WHO and ministries of health from Member States. Representatives of commercial
organizations may not be members of a WHO guideline group.
The final draft guideline was peer-reviewed by four content experts, who provided technical feedback
(see Annex 8). These peer-reviewers were identified through various expert panels within and outside WHO.

Scope of the guideline, evidence appraisal and decision-making

An initial set of questions (and the components of the questions) to be addressed in the guideline was the
critical starting point for formulating the recommendation. The questions were drafted by technical staff at
the Evidence and Programme Guidance Unit, Department of Nutrition for Health and Development, based on
the policy and programme guidance needs of Member States and their partners. The population, intervention,
control, outcomes (PICO) format was used (see Annex 3). The questions were discussed and reviewed by
the WHO Steering Committee for Nutrition Guidelines Development and the guideline development group –
nutrition actions, and were modified as needed. The group scored the relative importance of each outcome
from 1 to 9 (where 7–9 indicated that the outcome was critical for a decision, 4–6 indicated that it was
important and 1–3 indicated that it was not important). The final key questions on this intervention, along
with the outcomes that were identified as critical for decision-making, are listed in PICO format in Annex 3.
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WHO staff, in collaboration with researchers from other institutions, summarized and appraised the evidence,
using the Cochrane handbook for systematic reviews of interventions (7). For identifying unpublished studies or
studies still in progress, a standard procedure was followed to contact more than 10 international organizations
working on micronutrient interventions. In addition, the International Clinical Trials Registry Platform (ICTRP)
(65), hosted at WHO, was systematically searched for any trials still in progress. No language restrictions were
applied in the search. Evidence summaries were prepared according to the GRADE approach, to assess the
overall quality of the evidence (7, 39, 40). GRADE considers: the study design; the limitations of the studies in
terms of their conduct and analysis; the consistency of the results across the available studies; the directness
(or applicability and external validity) of the evidence with respect to the populations, interventions and
settings where the proposed intervention may be used; and the precision of the summary estimate of the effect.
Both the systematic review and the GRADE evidence profiles for each of the critical outcomes were used for
drafting this guideline. The draft recommendation was discussed by the WHO Steering Committee for Nutrition
Guidelines Development and in a consultation with the guideline development group – nutrition actions, held
on 18–21 February 2013 in Geneva, Switzerland, where the members of the guideline development group
also voted on the strength of the recommendation, taking into account (i) the desirable and undesirable
effects of the intervention; (ii) the quality of the available evidence; (iii) values and preferences related to
the intervention in different settings; and (iv) the cost of options available to health-care workers in different
settings (see Annex 2). These aspects were discussed openly in the meeting, followed by notation of each
member’s primary considerations in these areas on individual forms. The group strived for full consensus;
however, after the first round of voting, the results had not shown unanimous agreement, then the group
did further deliberations and a second round of voting took place with consensus defined as two thirds in
agreement. WHO staff present at the meeting, as well as other external technical experts involved in the
collection and grading of the evidence, were not allowed to vote. The majority of the voting members of the
guideline development group (10 of 12 members present) agreed that this is a conditional recommendation,
while two felt it was a strong recommendation.

Management of competing interests

According to the rules in the WHO Basic documents (66) and the processes recommended in the
WHO handbook for guideline development (5), all experts participating in WHO meetings must declare
any interest relevant to the meeting prior to their participation. The responsible technical officer and the
relevant departments reviewed the declarations-of-interest statements for all guideline group members
before finalization of the group composition and invitation to attend a guideline group meeting. All members
of the guideline development group, and participants of the guideline development meetings, submitted
a declaration of interests form, along with their curriculum vitae, before each meeting. Participants of the
guideline development group meetings participated in their individual capacity and not as institutional
representatives. In addition, they verbally declared potential conflicts of interest at the beginning of each
meeting. The procedures for management of conflicts of interests strictly followed the WHO Guidelines for
declaration of interests (WHO experts) (67). It was considered that there were no real or perceived conflicts
of interest relevant to this guideline.1

1

A conflict-of-interest analysis must be performed whenever WHO relies on the independent advice of an expert in order to take a
decision or to provide recommendations to Member States or other stakeholders. The term “conflict of interest” means any interest
declared by an expert that may affect, or be reasonably perceived to affect, the expert’s objectivity and independence in providing
advice to WHO. WHO’s conflict-of-interest rules are designed to avoid potentially compromising situations that could undermine or
otherwise affect the work of the expert, the committee or activity in which the expert is involved, or WHO as a whole. Consequently,
the scope of the inquiry is any interest that could reasonably be perceived to affect the functions that the expert is performing.
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Plans for updating the guideline

The WHO Secretariat will continue to follow the research development in the area of iron supplementation
in postpartum women. If the guideline merits an update, or if there are concerns about the validity of the
guideline, the Department of Nutrition for Health and Development will coordinate the guideline update,
following formal procedures of the WHO handbook for guideline development (5).
As the guideline nears the 10-year review period agreed by the guideline development group, the Department
of Nutrition for Health and Development at the WHO headquarters in Geneva, Switzerland, along with its
internal partners, will be responsible for conducting a search for new evidence.
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Annex 1. GRADE summary of findings table
Iron or iron and folic acid supplementation compared to placebo or control in postpartum women
Patient or population: postpartum women.
Intervention: any oral supplements containing iron.
Comparison: same supplements without iron or no treatment/placebo (no iron).
Setting: all settings (including malaria-endemic areas).
Outcomes

Relative effect*
(95% CI)

Maternal anaemia (haemoglobin below a cut-off RR 0.35
value defined by trialists, taking into account age, (0.18 to 0.65)
altitude and smoking)

Number of
participants
(studies)
122 (1 study)

Quality of the
evidence
(GRADE)

⨁ ⨁ ⊝ ⊝

LOW1

Maternal iron deficiency (as measured by trialists
by using indicators of iron status such as ferritin
or transferrin)

RR 0.30
(0.13 to 0.67)

254 (2 studies)

Maternal iron deficiency anaemia (defined by the
presence of anaemia plus iron deficiency, diagnosed
with an indicator of iron status selected by trialists)

RR 0.29
(0.07 to 1.12)

198 (2 studies)

⨁ ⨁ ⊝ ⊝

LOW2

⨁ ⊝ ⊝ ⊝

VERY LOW4

Maternal infection (any, as defined by trialists)

Maternal gastrointestinal side-effects during the RR 1.31
intervention period (constipation, abdominal pain, (0.77 to 2.25)
tooth/faeces pigmentation, nausea, vomiting,
diarrhoea)

Comments

None of the
studies reported
on this outcome
132 (1 study)

⨁ ⊝ ⊝ ⊝

VERY LOW3

CI: confidence interval; RR: risk ratio.
GRADE Working Group grades of evidence.
High quality: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate quality: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect,
but there is a possibility that it is substantially different.
Low quality: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate
of the effect.
Very low quality: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the
estimate of effect.
High-quality trial with small confidence intervals and small number of events. As there is only one trial, it was not possible to assess
the consistency of the findings.
2
Two studies with design limitations contributed data.
3
Two studies contributing data had design limitations (moderate to high losses to follow-up, small sample sizes, small number
of events).
4
One study with design limitations. Wide 95% CI crossing the line of no effect.
For details of studies included in the review, see reference (40).
1
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Annex 2. Summary of the considerations of the members of the guideline development group for
determining the strength of the recommendation for iron supplementation in postpartum women
Quality of evidence:

The quality of direct evidence overall was very low to low and indirect
evidence about iron supplementation in pregnant and menstruating
women had to be considered.
The effect of iron supplementation on anaemia is not likely to
change with more evidence.

Values and preferences:

Anaemia is one of the most prevalent nutritional deficiencies
in women of reproductive age. It is important to position iron
supplementation in postpartum women as a continuation of
supplementation during pregnancy.

Trade-off between benefits
and harms:

Most felt that the benefits of iron supplementation in postpartum
women either clearly outweighed the harms or were balanced.
Iron supplementation improves haemoglobin concentrations
and prevents anaemia in a critical period (postpartum); however,
uncertain or limited data were available for this population group.
The side-effects of iron supplementation were considered to be
minimal or self-limiting.

Costs and feasibility:
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Iron supplementation in postpartum women is considered to be
feasible and less resource intensive when used as a continuation
of iron supplementation during pregnancy or prior to iron
supplementation in menstruating women.

Annex 3. Questions in population, intervention, control, outcomes (PICO) format
Effects and safety of preventive oral supplementation with iron or iron with folic acid in postpartum women

Should supplements of iron or iron with folic acid be given to postpartum women to improve health outcomes?
If so, (a) at what dose, frequency and duration for the intervention? (b) in which settings?
Population:

Postpartum women
Subpopulations:

Critical
•

•
•
•
•
•

Important
•
•
•
•
•
•
Intervention:

By woman’s HIV status: HIV positive versus HIV negative
By population prevalence of haemoglobinopathies
By woman’s consumption of iron during the study
By presence of a deworming programme: yes versus no
By anaemia status of the population of children under 5 years of age: 20% or less
versus 20–40 versus >40%
By population prevalence of hookworm

Iron with or without folic acid supplementation
Subgroup analyses:

Critical
•
•
•
•
•

Important
Control:

By malaria (no transmission or elimination achieved, susceptibility to epidemic malaria,
year-round transmission with marked seasonal fluctuations, year-round transmission;
with consideration of Plasmodium falciparum and/or Plasmodium vivax)
By use of concurrent malarial measures introduced in the study: yes versus no
By antimalarial measures implemented by the health system: yes versus no
By woman’s iron status: iron deficient versus non-iron deficient
By woman’s anaemia status: anaemic versus non-anaemic
By access to foods fortified with iron or iron and folic acid: yes versus no

By iron content: 30 mg versus 60 mg versus other
By folic acid content: 400 μg versus other
By duration: 3 months or less versus >3 months
By frequency: daily versus weekly versus twice weekly versus other
By nutrient: iron plus folic acid versus iron alone versus iron plus others

•

By iron compound: ferrous sulfate versus ferrous gluconate versus others

•
•
•

No iron supplementation
Placebo
Same supplement without iron or folic acid
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Outcomes:

Critical

1.
2.
3.
4.

Anaemia
Iron deficiency anaemia
Iron deficiency
Maternal morbidity

Malaria incidence and severity (parasitaemia with or without symptoms)

Important
5.

Work performance and economic productivity (adults) or school performance
and cognitive function (adolescents)
6. Maternal morbidity
–– All-cause
–– Acute respiratory infections
–– Diarrhoea
7. Adverse effects
8. Mental health
–– Depression
–– Anxiety
9. Vitamin A status
10. Vitamin B12 status
11. Zinc status
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