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Executive summary
Purpose of the guideline
This guideline1 is a derivative product from existing World Health Organization (WHO) recommendations on
umbilical cord clamping for improving maternal and infant outcomes. The optimal timing of umbilical cord
clamping has been debated in the scientific literature for at least a century, and the timing of cord clamping
continues to vary according to clinical policy and practice. “Early” cord clamping is generally carried out
in the first 60 seconds after birth (most commonly in the first 15–30 seconds), whereas “delayed”
(also referred to as “late”) cord clamping is generally carried out more than 1 min after the birth or
when the umbilical cord pulsation has ceased. For the mother, delayed cord clamping is one of the
actions included in a package for reduction of the risk of postpartum haemorrhage.
Member States have requested guidance from WHO on the effects of delayed cord clamping for
improving maternal and infant nutrition and health, as a public health strategy in support of their
efforts to achieve the Millennium Development Goals, in particular, reduction of child mortality (MDG
4) and improvement of maternal health (MDG 5), as well as the global targets set in the Comprehensive
implementation plan on maternal, infant and young child nutrition. The guideline is intended for a wide
audience, including policy-makers; their expert advisers; technical and programme staff at organizations
involved in the design, implementation and scaling-up of nutrition actions for public health; and health staff
providing care to mothers and their infants.

Guideline development methodology
WHO developed the present evidence-informed recommendations using the procedures outlined in the WHO
handbook for guideline development. 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 (v) planning for dissemination, implementation, impact
evaluation and updating of the guideline. The Grading of Recommendations Assessment, Development and
Evaluation (GRADE) methodology was followed to prepare evidence profiles related to preselected topics,
based on up-to-date systematic reviews.
Two guideline development groups were involved in the development of the WHO Guidelines on basic
newborn resuscitation and WHO recommendations for the prevention and treatment of postpartum haemorrhage,
in which recommendations for the optimal timing of umbilical cord clamping are provided. A third group, the
WHO guideline development group – nutrition actions 2013–2014 evaluated the updated evidence from these
recommendations and discussed the research priorities for integration and scaling-up of this intervention in
the area of public health and nutrition. The group met in Geneva, Switzerland, on 23–26 June 2014 to discuss
issues around research gaps, including implementation research, and the nature of ongoing trials.

1
This publication is a WHO guideline. A WHO guideline is any document developed by the World Health Organization containing
recommendations for clinical practice or public health policy. All publications containing WHO recommendations are approved by the
WHO Guidelines Review Committee.
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Available evidence
Three Cochrane reviews informed these guidelines: two addressing the timing of cord clamping for termborn infants and preterm infants, and one referring to positioning of the neonate before cord clamping. A
recent publication also addresses the importance of the optimal timing of cord clamping for child survival,
as part of an integrated package.

Recommendations 1
From 2012 WHO guidelines on basic newborn resuscitation:
•

In newly born term or preterm babies who do not require positive-pressure ventilation, the cord should
not be clamped earlier than 1 min after birth (strong recommendation).

•

When newly born term or preterm babies require positive-pressure ventilation, the cord should be
clamped and cut to allow effective ventilation to be performed (conditional recommendation).

•

Newly born babies who do not breathe spontaneously after thorough drying should be stimulated
by rubbing the back 2–3 times before clamping the cord and initiating positive-pressure ventilation
(conditional recommendation).

From 2012 WHO recommendations for the prevention and treatment of postpartum haemorrhage:
•

Late cord clamping (performed approximately 1–3 min after birth) is recommended for all births, while
initiating simultaneous essential neonatal care (strong recommendation).

•

Early umbilical cord clamping (less than 1 min after birth) is not recommended unless the neonate is
asphyxiated and needs to be moved immediately for resuscitation (strong recommendation).

In summary:
•

Delayed umbilical cord clamping (not earlier than 1 min after birth) is recommended for improved
maternal and infant health and nutrition outcomes.

Key remarks
The guideline groups advising WHO on the two guidelines that served as the basis for this compilation
discussed several remarks in relation to umbilical cord clamping. Other remarks were made during the
revision of this topic by the guideline development group – nutrition actions 2013–2014.

A strong recommendation is one for which the guideline development group is confident that the desirable effects of adherence outweigh the
undesirable effects. Implications of a strong recommendation for patients are that most people in their situation would desire the recommended
course of action and only a small proportion would not. Implications for clinicians are that most patients should receive the recommended
course of action, and adherence to this recommendation is a reasonable measure of good-quality care. With regard to policy-makers, a strong
recommendation means that it can be adapted as a policy in most situations, and for funding agencies it means the intervention likely represents
an appropriate allocation of resources (i.e. large net benefits relative to alternative allocation of resources). 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. 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).

1
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•

The evidence base for recommendations on the optimal timing of umbilical cord clamping for the
prevention of postpartum haemorrhage includes both vaginal and caesarean births. The WHO guideline
development group considered this recommendation to be equally important for caesarean sections.

•

Delayed umbilical cord clamping should be performed during the provision of essential neonatal care.

•

Recommendations for the optimal timing of umbilical cord clamping apply equally to preterm and term
births. The guideline development group considered the benefits of delayed cord clamping for preterm
infants to be particularly important.

•

Some health professionals providing care for an HIV positive pregnant woman and/or working in
high HIV prevalent settings have expressed concern regarding delayed cord clamping as part of the
management of the third stage of labour. These professionals are concerned that, during placental
separation, a partially detached placenta could be exposed to maternal blood and this could lead to
a micro-transfusion of maternal blood to the baby. The evidence shows that the benefits of delaying
cord clamping for 1-3 minute outweighs the risks of transmission of HIV. HIV testing should be offered
intrapartum, if not already done. WHO recommends that all HIV positive pregnant and breastfeeding
women and their infants should receive appropriate antiretroviral (ARV) drugs to prevent mother to
child transmission of HIV. Thus, the proven benefits of at least a 1–3 minute delay in clamping the cord
outweigh the theoretical, and unproven, harms. Delayed cord clamping is recommended even among
women living with HIV or women with unknown HIV status. HIV status should be ascertained at birth, if
not already known, and HIV positive women and infants should receive the appropriate ARV drugs.

•

Delayed umbilical cord clamping should not be confused with milking of the cord. The terms are not
necessarily synonymous (milking refers to physically expressing blood from the umbilical cord). There
are various recent studies assessing the effect of cord milking, practised at different times after birth, with
a variety of “milking” times, associated with early or delayed cord clamping. These studies need further
analysis, as cord milking has been proposed as an alternative to delayed cord clamping, especially for
preterm infants

•

The WHO guideline development group considered that the package of active management of the third
stage of labour includes a primary intervention: the use of a uterotonic drug. In the context of oxytocin
use, controlled cord traction may add a small benefit, while uterine massage may add no benefit for the
prevention of postpartum haemorrhage. Early cord clamping is generally contraindicated.

•

Clamping “not earlier than one minute” should be understood as the lower limit period supported by
published evidence. WHO recommendations for the prevention and treatment of postpartum haemorrhage
recommend that the umbilical cord should not be clamped earlier than is necessary for applying cord
traction to reduce post-partum haemorrhage and speed expulsion of the placenta, which the guideline
development group clarified would normally take around 3 min.

•

For basic newborn resuscitation, if there is experience in providing effective positive-pressure ventilation
without cutting the umbilical cord, ventilation can be initiated before cutting the cord.

Research priorities
The WHO guideline development group – nutrition actions 2013–2014 identified several research priorities
to improve the body of evidence on the benefits or harms of this intervention, at the basic, epidemiological
and programmatic levels.
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Scope and purpose
This guideline provides global, evidence-informed recommendations on optimal timing of umbilical cord
clamping as a public health intervention for the purpose of improving maternal and infant health and
nutrition outcomes. It is a derivative product from current WHO recommendations on cord clamping for
preventing postpartum haemorrhage in the mother (1) and reducing the need for blood transfusions and
increasing body iron stores in the infant, as part of the recommendations for basic newborn resuscitation (2).
The above-mentioned guidelines followed the procedures for evidence-informed guideline development
as described in the WHO handbook for guideline development (3).
This guideline will help Members States and their partners in their efforts to make informed decisions
on the appropriate health and nutrition actions to achieve the Millennium Development Goals (MDGs), in
particular, reduction of child mortality (MDG 4) and improvement of maternal health (MDG 5). It will also
support Member States in their efforts to achieve global targets of the Comprehensive implementation plan
on maternal, infant and young child nutrition (4). The guideline is intended for a wide audience, including
policy-makers; their expert advisers; technical and programme staff at organizations involved in the design,
implementation and scaling-up of nutrition actions for public health; and health staff providing care to
mothers and their infants.
This document presents a summary of the key recommendations and their supporting evidence.
They are summarized from three existing documents: WHO Guidelines on basic newborn resuscitation (2),
WHO recommendations for the prevention and treatment of postpartum haemorrhage (1), and Beyond survival:
integrated delivery care practices for long-term maternal and infant nutrition, health and development (5).
Further details of the evidence base are provided in documents listed in the reference section.

Background
The optimal timing of umbilical cord clamping has been debated in the scientific literature for over a century.
“Early” cord clamping is generally carried out in the first 60 seconds after birth (generally within the first
15–30 seconds), whereas “delayed” umbilical cord clamping is carried out more than 1 min after the birth
or when cord pulsation has ceased (5). In the early 19th century, the English physician, Erasmus Darwin
mentioned “another thing very injurious to the child is the tying and cutting of the navel string too soon,
which should always be left till the child has not only repeatedly breathed but till all pulsation in the cord
ceases. As otherwise the child is much weaker” (6, 7). However, the timing of cord clamping continues to vary
according to clinical policy and practice, though surveys of cord clamping practices in a variety of settings
and countries indicate that early cord clamping is more frequently practised (8, 9).
There is growing evidence that delayed cord clamping is beneficial and can improve the infant’s iron
status for up to 6 months after birth. For the first few minutes after birth, there is still circulation from the
placenta to the infant. Waiting to clamp the umbilical cord for 2–3 min, or until cord pulsations cease, allows
a physiological transfer of placental blood to the infant (the process referred to as “placental transfusion”),
the majority of which occurs within 3 min. This placental transfusion provides sufficient iron reserves for
the first 6–8 months of life, preventing or delaying the development of iron deficiency until other
interventions –such as the use of iron-fortified foods– can be implemented.
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Delayed umbilical cord clamping may be particularly relevant for infants living in low-resource settings
with less access to iron-rich foods and thus greater risk of anaemia (10). Anaemia, defined as haemoglobin
concentration below established cut-off levels (11), is a widespread public health problem with major
consequences for human health, affecting and hindering social and economic development. It is estimated
that globally 273 million children under 5 years of age were anaemic in 2011, and about 42% of these cases
are attributable to iron deficiency (12). Children are particularly vulnerable to iron deficiency anaemia
because of their increased iron requirements during periods of rapid growth, especially in the first 2 years
of life. Children with iron deficiency are more likely to have delayed psychomotor development, and when
they reach school age they are more likely to have impaired performance in tests of language skills, motor
skills, and coordination, equivalent to a 5–10-point deficit in intelligence quotient. Both epidemiological
and experimental data suggest that when these impairments occur at an early age, they may be irreversible,
even after repletion of iron stores, thus reinforcing the importance of approaches (such as delayed cord
clamping) that can prevent this condition (13).
The optimal timing of umbilical cord clamping has been previously addressed as part of other perinatal
care protocols and guidelines for both the mother and neonate. Postpartum haemorrhage (defined as a blood
loss of 500 mL or more within 24 hours after birth) affects approximately 2% of all women who give birth. It is
associated with nearly one quarter of all maternal deaths globally, and is also the leading cause of maternal
mortality in most low-income countries, as well as a significant contributor to severe maternal morbidity
and long-term disability (1). In the past, protocols for the prevention of postpartum haemorrhage (through
a package of interventions known as “active management of the third stage of labour”) included early cord
clamping. It was believed that early cord clamping led to a reduced risk of postpartum haemorrhage and it
was thus practised as part of active management of the third stage of labour (14). However, those protocols
have since been revised to recommend delayed umbilical cord clamping (1). Thus, analysis of the timing of
umbilical cord clamping in relation to postpartum haemorrhage is considered important.
The timing of umbilical cord clamping is also relevant to neonatal resuscitation practices. About one
quarter of all neonatal deaths globally are caused by birth asphyxia, defined simply as the failure to initiate
and sustain breathing at birth (15). Effective resuscitation at birth can prevent a large proportion of these
deaths. The need for clinical guidelines on basic neonatal resuscitation, suitable for settings with limited
resources, is universally recognized and WHO has thus published Guidelines on basic newborn resuscitation
(2). In many settings, immediate clamping and cutting of the umbilical cord is needed in order to begin
resuscitation protocols for the infant, largely due to the location of resuscitation equipment in the delivery
room that requires transfer of the neonate. Whether resuscitation with the cord intact is beneficial is an
unanswered question, though recent research has shown that it is a feasible practice, at least in some
settings (16).
Immediate and long-term benefits of delayed umbilical cord clamping for infants and mothers, based
on the results of randomized controlled trials and other type of studies, are summarized in Table 1.
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Table 1. Summary of immediate and long-term benefits of delayed umbilical cord clamping for infants
(term, preterm/low birth weight) and mothers from individual studies
Immediate benefits
Preterm/low-birthweight infants

Full-term infants

Long-term benefits
Mothers

Preterm/low-birthweight infants

Full-term infants

Provides adequate
No effect on maternal
blood volume and birth bleeding or length
iron stores
of the third stage of
labour

Increases haemoglobin
at 10 weeks of age

Improves
haematological
status (haemoglobin
and haematocrit) at
2–4 months of age

Decreases need for:

Increases:

• blood transfusions
for anaemia or low
blood pressure

• haematocrit

May be a benefit to
neurodevelopmental
outcomes in male
infants

Improves iron status up
to 6 months of age

Decreases risk of:
• intraventricular
haemorrhage
• necrotizing
enterocolitis
• late-onset sepsis

• surfactant
• mechanical
ventilation

• haemoglobin

Indication from “cord
drainage” trials that
less blood-filled
placenta shortens the
third stage of labour
and decreases the
incidence of retained
placenta

Increases:
• haematocrit
• haemoglobin
• blood pressure
• cerebral oxygenation
• red blood cell flow
Source: reference (5).

This guideline compiles current WHO recommendations on umbilical cord clamping for maternal and infant
health outcomes, in preterm and term births (1, 2).
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Summary of evidence
Three Cochrane systematic reviews informed these guidelines: one analysed maternal outcomes and
neonatal outcomes for term infants with early or delayed cord clamping (17); another review addressed
outcomes in preterm infants as a result of differences in umbilical cord clamping time and other approaches
to affect placental transfusion (e.g. positioning of the infant) (18); and a third review addressed outcomes
related to the positioning of the neonate before cord clamping (19).

Maternal outcomes
The guideline development group – prevention and treatment of postpartum haemorrhage analysed data
from a Cochrane review, which included maternal outcomes, specifically postpartum haemorrhage (20).
In this recently updated review, five randomized controlled trials (>2000 women) included postpartum
haemorrhage as the outcome in relation to umbilical cord clamping time (17). There were no significant
differences in the rates of severe postpartum haemorrhage (>1000 mL) or postpartum haemorrhage
(>500 mL) between groups with early or delayed umbilical cord clamping. In addition, no significant effect
of umbilical cord clamping time was observed in the trials that evaluated the use of manual removal of the
placenta (two trials, 1515 women), the need for blood transfusion (two trials, 1345 women), or the length of
the third stage of labour (two trials, 1345 women) (17).

Neonatal outcomes (term and preterm infants)
The guideline development group working on the review of the evidence for basic neonatal resuscitation
analysed various studies, including many included in the aforementioned Cochrane reviews on preterm and
term infants (17, 18). Since additional studies are included in the most recent versions of these Cochrane
reviews, a summary of the evidence is provided next. The guideline development group – neonatal
resuscitation recommendations on cord clamping (2) discussed the evidence from this review.
Fifteen randomized controlled trials (738 infants) have evaluated the effects of umbilical cord clamping
time in preterm neonates born predominantly in high-income countries (18). Outcomes studied among
preterm infants included risk of mortality, incidence of necrotizing enterocolitis and intraventricular
haemorrhage, need for blood transfusions for anaemia or low blood pressure, and hyperbilirubinemia.
No studies in neonates with respiratory depression were identified and few studies measured respiratory
outcomes. There was considerable heterogeneity between the included studies in the definition of “late”
clamping time (from roughly 30 s to 180 s after birth) and positioning of the infant relative to the placenta or
uterus before clamping. There was no difference in risk of mortality between preterm infants with delayed or
early umbilical cord clamping (13 studies, 668 infants). Preterm infants with delayed umbilical cord clamping
had a lower risk of necrotizing enterocolitis (5 trials, 241 infants) and intraventricular haemorrhage (10 trials,
539 infants). Seven randomized trials (392 infants) looked at the need for blood transfusions for anaemia or
low blood pressure among preterm infants; on average, there was approximately a 39% reduction in the
need for blood transfusion with delayed umbilical cord clamping. Delayed-clamped infants had significantly
higher peak bilirubin concentrations as compared to early-clamped infants, in the seven trials (320 infants)
reporting this outcome. There was no significant difference in treatment for jaundice between early- and
delayed-clamped infants (three trials, 180 infants), though the treatment criteria probably differed between
studies and were not always stated.

WHO I Guideline: Delayed umbilical cord clamping for improved maternal and infant health and nutrition outcomes

7

Fifteen randomized controlled trials have assessed the effects of umbilical cord clamping time in term
infants from low-, middle- and high-income countries (17). Outcomes studied among term infants included
neonatal mortality, admission to intensive care, haematological and iron status outcomes at birth and
through to 6 months of age, polycythaemia, jaundice, and neurodevelopment. In most trials, early clamping
occurred within 15 seconds of birth, while delayed clamping varied between 1 and 5 minutes after delivery,
or at the end of umbilical cord pulsations. There was no difference in neonatal mortality (two trials, 241
infants), or rate of admission to intensive care (four trials, 1675 infants) between early- and delayed-clamped
infants. Four studies (954 infants) looked at the risk of anaemia at 3–6 months of age among term infants
and no significant difference was found in the rates of anaemia between the delayed- and early-clamping
groups. Five trials of term infants (1152 infants) measured indicators of iron deficiency at 3–6 months of
age. Infants with delayed clamping were significantly less likely to have iron deficiency than early-clamped
infants, though there was high heterogeneity in this outcome, probably because of different measures/
definitions of iron deficiency, as well as the age at which it was assessed. Five trials (1025 infants) reported
the effect of timing of umbilical cord clamping on the incidence of polycythaemia among term infants,
with no difference between delayed and early umbilical cord clamping. Seven randomized controlled trials
(2324 infants) examined the risk of receiving phototherapy for hyperbilirubinaemia following delayed
umbilical cord clamping in term neonates. In the majority of the studies, the criteria used for phototherapy
were not strictly defined. Delayed-clamped infants were significantly more likely to require phototherapy
for jaundice, with a risk difference of <2% between early- and delayed-clamped infants. Only one study
(365 infants) evaluated neurodevelopment in term infants, and found no significant effect of umbilical cord
clamping time on the measures assessed at 4 months of age.
There were no randomized trials meeting the inclusion criteria set for the Cochrane review assessing
alternative positions for the baby immediately at birth before clamping the umbilical cord (e.g. placed on
the mother’s abdomen versus held at the level of the vagina) (19). The criteria were set with the purpose of
assessing whether gravity influences placental transfusion at vaginal and caesarean births. Since publication
of this review in 2010, a multi-centre randomized controlled trial compared the amount of placental
transfusion when the infant was placed on the mother’s abdomen versus held at the level of the mother’s
vagina when delayed umbilical cord clamping occurred (21). The authors of the study reported that the
position of the infant did not significantly affect the amount of blood transferred to the infant with delayed
clamping.
The International Clinical Trials Registry Platform (ICTRP) (22) and Clinical Trials Registry (23) were
searched (17 September 2014) for any ongoing or planned studies, using the search terms “umbilical cord
clamping” and “umbilical cord milking”. Details of ongoing trials are presented in Annex 1. Duplicates were
removed and completed studies were excluded. Twenty-six ongoing trials on cord clamping were identified.
Sixteen of the trials propose to investigate the effect of delayed umbilical cord clamping on preterm infants,
the majority of which are being conducted in the United States of America. In seven studies of preterm
infants, placental transfusion will be made by milking the umbilical cord; three of these trials will aim to
compare milking with delayed cord clamping. One trial of preterm infants aims to determine the combined
effects of delayed cord clamping and neonatal resuscitation on placental transfusion. Ten studies on the
effects of cord clamping time in term infants are planned or ongoing. One study aims to compare umbilical
cord milking to delayed clamping, and two studies aim to look at neurodevelopment outcomes between
early- and delayed-clamped infants. Two studies of term infants are investigating the effects of delayed
clamping in infants born by caesarean section. The majority of the ongoing trials are expected to be finalized
by 2016.
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Recommendations1
From 2012 WHO guidelines on basic newborn resuscitation:
•

In newly born term or preterm babies who do not require positive-pressure ventilation, the cord should
not be clamped earlier than 1 min after birth (strong recommendation).

•

When newly born term or preterm babies require positive-pressure ventilation, the cord should be
clamped and cut to allow effective ventilation to be performed (conditional recommendation).

•

Newly born babies who do not breathe spontaneously after thorough drying should be stimulated
by rubbing the back 2–3 times before clamping the cord and initiating positive-pressure ventilation
(conditional recommendation).

From 2012 WHO recommendations for the prevention and treatment of postpartum haemorrhage:
•

Late cord clamping (performed approximately 1–3 min after birth) is recommended for all births, while
initiating simultaneous essential neonatal care (strong recommendation).

•

Early umbilical cord clamping (less than 1 min after birth) is not recommended unless the neonate is
asphyxiated and needs to be moved immediately for resuscitation (strong recommendation).

In summary:
•

Delayed umbilical cord clamping (not earlier than 1 min after birth) is recommended for improved
maternal and infant health and nutrition outcomes.

Remarks
•

The evidence base for recommendations on the optimal timing of umbilical cord clamping for the
prevention of postpartum haemorrhage includes both vaginal and caesarean births. The WHO guideline
development group considered this recommendation to be equally important for caesarean sections.

•

Delayed umbilical cord clamping should be performed during the provision of essential neonatal care.

•

The recommendations for the optimal timing of umbilical cord clamping apply equally to preterm and
term births. The guideline development group considered the benefits of delayed clamping for preterm
infants to be particularly important.

A strong recommendation is one for which the guideline development group is confident that the desirable effects of adherence outweigh the
undesirable effects. Implications of a strong recommendation for patients are that most people in their situation would desire the recommended
course of action and only a small proportion would not. Implications for clinicians are that most patients should receive the recommended
course of action, and adherence to this recommendation is a reasonable measure of good-quality care. With regard to policy-makers, a strong
recommendation means that it can be adapted as a policy in most situations, and for funding agencies it means the intervention likely represents
an appropriate allocation of resources (i.e. large net benefits relative to alternative allocation of resources). 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. 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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•

Some health professionals providing care for an HIV positive pregnant woman and/or working in
high HIV prevalent settings have expressed concern regarding delayed cord clamping as part of the
management of the third stage of labour. These professionals are concerned that, during placental
separation, a partially detached placenta could be exposed to maternal blood and this could lead to
a micro-transfusion of maternal blood to the baby. The evidence shows that the benefits of delaying
cord clamping for 1-3 minute outweighs the risks of transmission of HIV. HIV testing should be offered
intrapartum, if not already done. WHO recommends that all HIV positive pregnant and breastfeeding
women and their infants should receive appropriate antiretroviral (ARV) drugs to prevent mother to
child transmission of HIV. Thus, the proven benefits of at least a 1–3 minute delay in clamping the cord
outweigh the theoretical, and unproven, harms. Delayed cord clamping is recommended even among
women living with HIV or women with unknown HIV status. HIV status should be ascertained at birth, if
not already known, and HIV positive women and infants should receive the appropriate ARV drugs (24).

•

Delayed umbilical cord clamping should not be confused with milking of the cord. The terms are not
necessarily synonymous (milking refers to expression of blood from the umbilical cord). There are various
recent studies assessing the effect of cord milking, practised at different times after birth, with a variety
of “milking” times, associated with early or delayed cord clamping. These studies need further analysis,
as cord milking has been proposed as an alternative to delayed cord clamping, especially for preterm
infants (25–29).

•

The WHO guideline development group considered that the package of active management of the third
stage of labour includes a primary intervention: the use of a uterotonic drug. In the context of oxytocin
use, controlled cord traction may add a small benefit, while uterine massage may add no benefit for the
prevention of postpartum haemorrhage. Early umbilical cord clamping is generally contraindicated.

•

“Not earlier than one minute” should be understood as the lower limit supported by published evidence.
WHO recommendations for the prevention of postpartum haemorrhage (1) recommend that the umbilical
cord should not be clamped earlier than is necessary for applying cord traction, which the guideline
development group clarified would normally take around 3 min.

•

For basic neonatal resuscitation, if there is experience in providing effective positive-pressure ventilation
without cutting the umbilical cord, ventilation can be initiated before cutting the cord.

Implications for future research
Discussions with the members of the WHO guideline development group – nutrition actions 2013–2014 and the
external review group highlighted the limited evidence available, and discussed the following research gaps:
•

the optimal time for umbilical cord clamping in the context of physiologic and active management of
the third stage of labour;

•

the appropriate time to administer oxytocin for the prevention of postpartum haemorrhage, relative to
umbilical cord clamping and placental delivery (i.e. before/after cord clamping, before/after placenta delivery);

•

the best time to clamp the umbilical cord in term and preterm babies who start breathing on their own
within the first minute after birth (1, 2, 3, 4 or 5 minutes, or when the cord becomes flat), after a vaginal
delivery or a caesarean section;

•

the risk of serious hyperbilirubinaemia associated with delayed umbilical cord clamping.
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Additionally, the following areas of research in relation to cord clamping are suggested:
•

the magnitude of the benefits from enhanced placental stem cell transfusion by delaying umbilical cord
clamping;

•

potential conflict of the practice of delayed umbilical cord clamping and collection of cord blood for
stem cell banking, including conflicts due to cultural and social factors in certains settings and for some
population groups;

•

differences in the practice for deliveries in health-care settings and home deliveries;

•

analysis of costs related to delayed umbilical cord clamping;

•

the feasibility of neonatal resuscitation performed with the umbilical cord intact;

•

outcomes of neonatal resuscitation performed with the umbilical cord intact.

Dissemination, adaptation, implementation, monitoring and
ethical considerations
Dissemination
The current guideline will be disseminated through electronic media such as slide presentations, CD-ROMs
and the World Wide Web, through either the WHO nutrition website (30) mailing lists, social media, the or the
WHO e-Library of Evidence for Nutrition Actions (eLENA) (31). 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 (32).
Particular attention will be given to improving access to these guidelines for stakeholders that face
more or specific barriers in access to information, for example, rural health workers, such as community
midwives or traditional midwives, who provide care at births in many low-income countries or in highly
isolated communities where transport barriers may impede equitable access to professional health-care
settings. Births occurring in such settings are more likely to involve women and infants at higher risk of
iron deficiency and other micronutrient deficiencies; hence, it is important to guarantee that dissemination
of these guidelines reaches these population groups and health workers. Opportunities for dissemination
through pre- and in-service training should be identified for relevant health care providers at various levels.

Adaptation and 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 optimal timing of cord clamping should have
well-defined objectives that take into account available resources, existing policies, suitable delivery
platforms, communication channels, and potential stakeholders. Ideally, it should be implemented as part
of an integrated programme for childbirth and postnatal care. In areas where there is a shortage of healthcare workers, task shifting should be considered, whereby the health-care workers are trained and retrained
and there is a redistribution of tasks between health-care workers as needed (33, 34). By reorganizing the
WHO I Guideline: Delayed umbilical cord clamping for improved maternal and infant health and nutrition outcomes
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existing workforce, task shifting may allow for more effective use of existing human resources. Adaptations
should be reflected in facility-based standard operating procedures and available monitoring systems.
To ensure that WHO global guidelines and other evidence-informed recommendations for nutrition
interventions are better implemented in low- and middle-income countries, the Department of Nutrition
for Health and Development works with the WHO Evidence-Informed Policy Network (EVIPNet) programme
(35). EVIPNet promotes partnerships at country level between policy-makers, researchers and civil society, to
facilitate policy development and implementation through use of the best available evidence.
Every country has its own particular reproductive health service, so the successful introduction
of evidence-informed policies related to delayed cord clamping into national programmes and health
care services also depends on the development or revision of existing policy, legal, and monitoring and
evaluation frameworks (1). The adaptation of this guideline might be necessary to ensure its applicability
to the regional, national or sub-national context, especially in large countries. Identification of areas for
advocacy for changes in laws and policies should also be considered.
These guidelines entail certain practices that might be enthusiastically received by health workers,
women and families across regions of the world, and population groups in each society. However, they
may also challenge long-time assumed beliefs, practices or established authorities in certain communities,
which could create resistance to change or to adopting new recommendations. Therefore, any adoption and
adaptation of these recommendations at country level and within-country level should bear in mind the
following series of key aspects that enhance implementation and scale-up.
Particular attention should be given to the acceptability of the recommendation for the target population
(health workers at different levels of the system and women/families). Delayed umbilical cord clamping
may challenge certain values or practices; hence, information to these stakeholders must be carried out
in a manner that makes these recommendations acceptable. In this sense, the appropriateness of delayed
umbilical cord clamping must be fully explained to the target population (health workers and women/
families), emphasizing the relevance and the benefits of the intervention, and it must be done in a fashion
that is culturally appropriate and understandable. Sometimes, evidence-informed and proven interventions
fail to be adopted by the population because issues of acceptability and appropriateness are not taken into
account during implementation.
Moreover, linking the implementation of these recommendations with other intersectoral interventions
will benefit the sustainability and scale-up of delayed umbilical cord clamping. For instance, the empowerment
of women in terms of health literacy and self-care for their health will benefit both women themselves and
neonates. Information about delayed umbilical cord clamping should be provided to future mothers, as part
of comprehensive antenatal care actions.
This is especially important in low- and middle-income settings, where those who are better-off are
usually more likely to receive early benefit from health innovations that take time to scale up.
Another element that enhances implementation and scale-up is monitoring and data collection. No
actions tackling health inequities can be further sustained without robust, valuable data. Accordingly,
monitoring the practice of delayed umbilical cord clamping is key to identifying gaps and barriers hindering
scale-up and sustainability. Identifying where delayed cord clamping is practised and where it is not
preventing widening of unequal distributions of the benefits of health innovations. Currently, there is not
a common framework for monitoring the application of optimally timed cord clamping . Therefore, any
monitoring framework put in place as part of a programme should acknowledge and be adapted to the
different settings in which women deliver (hospital, health facility, home).
12
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Box 1 presents some examples of successful introduction of changes to cord-clamping practice.
Box 1. Stories of success
A study was carried out to investigate the effect of a two-component intervention, consisting of a 3-day workshop and a
hospital directive on changing hospital practice from early to delayed umbilical cord clamping, at Hospital Iquitos “Cesar
Garayar Garcia” in the Peruvian Amazon (36). The researchers approached and enrolled mothers arriving at the hospital in
labour during a 2-week period before and after the intervention. The authors calculated the sample size of mother–infant pairs,
to measure the effect of a change in practice on infant anaemia at 4 months of age. Pre- and post-intervention groups were
comparable on all characteristics except gestational age and the proportion with a nuchal cord (when the cord is wrapped
around the neonate’s neck) at birth. The percentage of preterm deliveries was not significantly different between pre- and
post-intervention groups. The proportion of births in which the umbilical cord clamping timing was ≥1 min increased from
39.3% pre-intervention to 85.7% post-intervention, showing a change in behaviour among staff. The authors acknowledged
that one limitation of their study was the presence of the research team in the delivery room, which could have affected the
practice of the staff. The follow-up of the mother–infant pairs showed no effect of time of umbilical cord clamping on infant
anaemia status at 4 and 8 months of age in univariate analysis. Multivariate analyses, however, demonstrated a clinically and
statistically significant interaction of maternal anaemia, time of umbilical cord clamping and infant anaemia. The adjusted
odds of developing anaemia among infants born to anaemic mothers was 40% lower at 4 months of age and 60% lower at
8 months of age for each minute that clamping was delayed (37).

Monitoring and evaluation of guideline implementation
A plan for monitoring and evaluation with appropriate indicators is encouraged at all stages. 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. adoption and adaptation of the guideline globally).
Monitoring is also essential for improving equity in access to these interventions and for scale-up. Identification
of barriers and implementation bottlenecks are two of the multiple benefits of appropriate monitoring.
For evaluation at the global level, the WHO Department of Nutrition for Health and Development has developed
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 Actions (GINA) (38) 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.

Ethical considerations
Ethics refers to “standards of right and wrong that prescribe what humans ought to do, usually in terms of
rights, obligations, benefits to society [and] fairness”, and to “the study and development of ethical standards”
(39). Therefore, being ethical in difficult situations is challenging across professions, work fields and countries.
Despite this difficulty, ethics is central to science, research, policy-making and implementation. Every field of
human action is subject to facing ethical challenges.
Ethics is not the same as rights. This distinction is of massive importance. Rights are ethically
informed and based, and they can be claimed via the different legal instruments set out to contain
and develop the various rights frameworks. Ethical standards are not legal instruments, but a set
of principles that serve as guidance on what is right and wrong, and on how to act for the benefit
of oneself and others. Four principles constitute the most widely accepted framework for ethics in
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medicine, and are used in other health-related professional fields (40): (i) respect for autonomy; (ii)
beneficence; (iii) non-maleficence; and (iv) justice.1
Legislation or regulations specifying the rights, entitlements and responsibilities of patients, health
professionals and health-care institutions should be taken into account in the practice of delayed umbilical
cord clamping. In this context, Member States should specifically consider: (i) patients’ right to be fully informed
before any medical intervention; (ii) patients’ right to be fully informed about the potential risks and benefits
of this intervention (e.g. jaundice), as well as alternatives to the proposed intervention, including the effect
of non-treatment; and (iii) patients’ right to self-determination, including the right to refuse or to halt the
intervention (41, 42). Social rights in health care relate to the government’s and other national public bodies’
obligation to undertake or enforce provision of health care for the whole population. In this particular case,
patients have the right to benefit from health services and interventions, without discrimination and according
to the national financial, human and material resources available (41).
As with any guideline, the recommendations herein should be the basis for interventions targeted at specific
population groups, which in this case is pregnant women about to give birth and neonates. The progressive
implementation of delayed umbilical cord clamping (as the optimal time of umbilical cord clamping) may entail
ethical considerations that need to be properly addressed by health-care workers and decision-makers. By using
the appropriate ethical framework (see the four principles above), the potential ethical challenges that may arise
during the implementation of this recommendation are more likely to be appropriately handled.
Ethically challenging situations are frequently specific and contextual, but some situations that may arise
include, for example, doubts or conflicts arising as a result of the increasing practice of collecting cord blood.
Although delayed umbilical cord clamping should not alter or interfere with collection of cord blood (47),
misinformation or doubts on the part of the mother or the parents, or of delivery health workers, could lead to
believing the opposite or believing that a choice should be made. Moreover, the recruitment of pregnant women
for for-profit umbilical cord blood banking should not imply a disregard for delayed cord clamping for the neonate
and mother whose cord blood will be collected. Health-care professionals should disclose this situation during the
consent procedure and at all times. Furthermore, in some cases, donations of cord blood from population groups
that are traditionally discriminated against are less represented in public cord blood banks; this is the case for some
ethnic and aboriginal populations (48), whose chances of receiving donations are much lower compared to those
of population groups that are usually better-off (49). Traditional practices or long-standing beliefs regarding cord
clamping and collection of cord blood that are misinformed, or prevent health benefits for the neonate and the
mother (e.g. iron deficiency), must be discussed and averted. Moreover, certain risks, although minimal, may arise
from the increased blood transfusion to the neonate (e.g. jaundice). Health services adopting delayed umbilical
cord clamping should have in place strategies to identify neonatal jaundice and treat it (e.g. phototherapy). Other
ethically challenging situations may arise, owing to doubts about whether delayed umbilical cord clamping and
other recommended practices are compatible in situations such as caesarean section, nuchal cord, depressed
or asphyxiated infants, or mothers with diabetes or HIV. WHO and PAHO/WHO have addressed these issues and
provided guidance (5) for health workers and managers to consult, and to inform their decision-making.
If ethical guidance is needed, it is advisable to contact the corresponding body in charge of medical ethics.
Health-care institutions, and thus their health-care staff, are usually overseen by an ethics board or committee,
whose guidance should be sought.
Respect for autonomy refers to the obligation to respect the autonomy of others in so far as such respect is compatible with equal respect for the autonomy
of all those potentially affected. Beneficence refers to the obligation to produce benefit to the person, user or patient, with minimal harm. Non-maleficence
refers to producing net benefit over harm (it is important to define whose benefit and whose harm are likely to result from any intervention or action).
Beneficence and respect for autonomy interact to enhance empowerment. Non-maleficence refers to those circumstances where there is no moral obligation
(or possibility) to produce a benefit, so there is an obligation not to produce any harm. Finally, justice refers to the obligation to act on the basis of fair
adjudication between competing claims, such as (43) fair distribution of scarce resources (distributive justice), respect for people’s rights (rights-based justice)
and respect for morally acceptable laws (legal justice). In relation to this principle, the concepts of equality and equity are also important and it should be
noted that equality is not the same as justice. In this view, equals must be treated equally, but those who are unequal can be treated unequally. Equity goes far
beyond equality and refers to the need to avoid preventable inequalities (44, 45); therefore equity refers to social justice (46).
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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 (3).

Advisory groups
Two technical groups have worked on the development of the WHO Recommendations for the prevention
and treatment of postpartum haemorrhage (1): a small operative group composed of staff from the WHO
Departments of Reproductive Health and Research, and Maternal, Newborn, Child and Adolescent Health,
as well as two external experts, and a larger group with international stakeholders including midwives,
obstetricians, neonatologists, researchers, experts in research synthesis, experts in health-care programmes
and consumer representatives (the guideline development group).
The guideline development group that developed the WHO Guidelines on basic newborn resuscitation
(2) consisted of external experts representing the different WHO regions. All guideline development group
members completed a WHO declaration of interest form. Out of 10 members, four declared a potential
conflict of interest in the subject matter of the meeting; these professional declarations of interest were
considered by the WHO Steering Group, which found that they did not pose a major risk of bias in the
recommendations. None of the experts were therefore precluded from participation in the guideline
development group meeting convened to formulate recommendations.
The guideline development group – nutrition actions was established for 2013–2014 (see Annex 3). Its
role was to advise WHO on the choice of important outcomes for decision-making and on interpretation of
the evidence. The WHO guideline development group – nutrition actions includes experts from various WHO
expert advisory panels (50) 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
cannot be members of a WHO guideline group.
An external review group peer-reviewed the draft guideline. The WHO Nutrition and SCN mailing lists,
which together include over 5500 subscribers, and the WHO nutrition web site (30) were used to identify
members of the external review group. Additionally, five content experts peer-reviewed the draft guideline
and provided technical input.

Scope of the guideline, evidence appraisal and decision-making
The WHO Guidelines on basic newborn resuscitation (2) focused on basic resuscitation of neonates born in
resource-limited settings in low- and middle-income countries, often with a single skilled birth attendant. The
two critical outcomes were mortality and severe morbidity, including hypoxic ischaemic encephalopathy,
meconium aspiration syndrome, pulmonary air leaks, intraventricular haemorrhage, severe anaemia,
admission to a neonatal intensive care unit, severe hyperbilirubinaemia, and cerebral palsy. A total of 13
population, intervention, control, outcomes (PICO) questions were formulated.
The WHO recommendations for the prevention and treatment of postpartum haemorrhage (1) is an update
of the WHO recommendations for the prevention of postpartum haemorrhage published in 2007 (51) and the
WHO guidelines for the management of postpartum haemorrhage and retained placenta published in 2009 (50).
The guideline steering group prepared a list of potential additional questions related to the prevention and
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treatment of postpartum haemorrhage, and the guideline development group reviewed and prioritized
the draft questions, with the final list including questions from the earlier versions of the guideline, as well
as new ones. The guideline steering group also adopted the outcomes used in the 2007 (51) and 2009 (52)
guideline documents; the outcomes were rated on a scale from 1 to 9, with critical outcomes defined as
those with an average score of 7 or more.
WHO staff, in collaboration with researchers from other institutions, summarized and appraised
the evidence, using the Cochrane methodology for randomized controlled trials (53, 54).1 For the
recommendations on postpartum haemorrhage, evidence summaries were prepared according to the
Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach to assess the
overall quality of the evidence (55, 56). 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. Balance worksheets were used during the technical consultation to summarize the values, preferences
and judgements made about the strength of the new and revised recommendations.
For the WHO Guidelines on basic newborn resuscitation (2), the Maternal, Newborn, Child and Adolescent
Health Department coordinated the efforts to review and synthesize the evidence on the identified priority
questions. The analysis of reviews related to many of the identified questions was conducted by the
International Liaison Committee on Resuscitation. The WHO process included targeted, systematic reviews
of relevant literature, preparation of GRADE profiles, and analysis of the risk–benefits, values and preferences,
and costs of implementation.
For this guideline on Delayed umbilical cord clamping for improved maternal and infant health and nutrition
outcomes, the WHO guideline development group – nutrition actions 2013–2014 discussed the evidence and the
implementation challenges, as well as the research gaps. The search for ongoing trials was also summarized to
ascertain the expected magnitude of the ongoing body of evidence (see Annex 1). The systematic reviews and
the GRADE evidence profiles for each of the critical outcomes were presented during the first consultation held
on 18–21 February 2013 in Geneva, Switzerland. The research gaps and implementation needs were discussed at
a second consultation with the WHO guideline development group – nutrition actions, held on 23–26 June 2014
in Geneva, Switzerland. The procedures for decision-making were established at the beginning of the meeting,
including a minimal set of rules for agreement and decision-making documentation. The guideline development
group members discussed the research gaps and provided additional comments, using a form designed for this
purpose, which also included a section for documenting their views on (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. The process was
improved with the availability of a predefined link to an online form prepared using a survey software.
Two co-chairs with expertise in managing group processes and interpreting evidence were nominated
at the opening of the consultation, and the nomination was approved by the guideline development group.
Members of the WHO Secretariat were available at all times to help guide the overall meeting process, but
did not vote and did not have veto power.

As part of the Cochrane pre-publication editorial process, reviews are commented on by external peers (an editor and two referees external to
the editorial team) and the group’s statistical adviser (http://www.cochrane.org/cochrane-reviews) (53). The Cochrane handbook for systematic
reviews of interventions (54) describes in detail the process of preparing and maintaining Cochrane systematic reviews on the effects of health-care
interventions.
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Five content experts peer-reviewed the draft guideline. Additionally, a public call for comments on the
final draft guideline was released in August 2014 and closed in November 2014. All interested stakeholders
were included as part of an external review group and were allowed to comment on the draft guideline only
after submitting a signed declaration of interests form. Feedback was received from three stakeholders:
Professor Leila Alouane (National Institute of Nutrition and Food Technology, Tunisia), Ms Heather Ferguson
(Department of Health, Australia) and Ms Ali MacLean (Micronutrient Initiative; Ottowa, Canada). WHO staff
then finalized the guideline and submitted it for clearance by WHO before publication.

Management of competing interests
According to the rules in the WHO Basic documents (57), all experts participating in WHO meetings must
declare any interest relevant to the meeting, prior to their participation. The conflicts of interest statements
for all guideline group members were reviewed by the responsible technical officer and the relevant
departments, before finalization of the group composition and invitation to attend a guideline group
meeting. All guideline group members and participants of the guideline development meetings submitted
a declaration of interests form, along with their curriculum vitae, before each meeting. In addition, they
verbally declared their interests 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) (58). It was
considered that there were no real or perceived conflicts of interest relevant to this guideline. The potential
conflicts of interest declared by the members of the guideline group are summarized below.1 External
experts did not participate in the decision-making process for any of the guidelines.
Dr Luz Maria De-Regil declared that her present employer is an international nongovernmental organization
devoted to the improvement of micronutrient status among infants, children and women. These activities
are primarily financed by the government of Canada.
Professor Heba El Laithy declared that in 2013 she received compensation from the World Food Programme
and the International Food Policy Research Institute (amount: US$ 5000) for work as a data analyst. The data
were based on household income surveys where the nutritional status of all household members in terms
of food access, food intake, food diversity and related health outcomes were assessed.
Dr Rukhsana Haider is the Chairperson of the Training and Assistance for Health and Nutrition (TAHN)
foundation in Dhaka, Bangladesh. She has published articles on peer counselling for exclusive breastfeeding,
and is a member of the World Alliance for Breastfeeding Action (WABA) and the Technical Advisory Group for
Helen Keller InternationaI’s Assessment and Research on Child Feeding (ARCH) Project.

Plans for updating the guideline
This guideline will be reviewed in 2024. The Department of Nutrition for Health and Development at the WHO
headquarters in Geneva, along with its internal partners, will be responsible for coordinating the guideline
update, following the formal procedures of the WHO handbook for guideline development (3). WHO welcomes
suggestions regarding additional questions for evaluation of the guideline when it is due for review.
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 the
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.

1

WHO I Guideline: Delayed umbilical cord clamping for improved maternal and infant health and nutrition outcomes

17

References
1.

WHO recommendations for the prevention and treatment of postpartum haemorrhage. Geneva: World Health Organization; 2012
(http://apps.who.int/iris/bitstream/10665/75411/1/9789241548502_eng.pdf?ua=1, accessed 16 June 2014).

2.

Guidelines on basic newborn resuscitation. Geneva: World Health Organization; 2012
(http://apps.who.int/iris/bitstream/10665/75157/1/9789241503693_eng.pdf?ua=1, accessed 16 June 2014).

3.

WHO handbook for guideline development. Geneva: World Health Organization; 2012
(http://apps.who.int/iris/bitstream/10665/75146/1/9789241548441_eng.pdf, accessed 19 June 2014).

4.

Resolution WHA65.6. Comprehensive implementation plan on maternal, infant and young child nutrition. In: Sixty-fifth World
Health Assembly, Geneva, 21–26 May 2012. Resolutions and decisions, annexes. Geneva, World Health Organization, 2012:55–
68 (WHA65/2012/REC/1; http://apps.who.int/gb/DGNP/pdf_files/A65_REC1-en.pdf, accessed 19 June 2014).

5.

Pan American Health Organization and World Health Organization Regional Office for the Americas. Beyond survival: integrated
delivery care practices for long-term maternal and infant nutrition, health and development, 2nd ed. Washington, DC: Pan
American Health Organization; 2013
(http://www.who.int/nutrition/publications/infantfeeding/BeyondSurvival_2nd_edition_en.pdf?ua=1, accessed 18 June 2014).

6.

Darwin E. The Project Gutenberg ebook of zoonomia, Vol. I. Zoonomia, or the laws of organic life
(http://www.gutenberg.org/files/15707/15707-h/15707-h.htm, accessed 18 June 2014).

7.

Dunn PM. Dr Erasmus Darwin (1731–1802) of Lichfield and placental respiration. Arch Dis Child Fetal Neonatal Ed. 2003;88:F346–
8. doi:10.1136/fn.88.4.F346.

8.

Winter C, Macfarlane A, Deneux-Tharaux C, Zhang W-H, Alexander S, Brocklehurst P et al. Variations in policies for management
of the third stage of labour and the immediate management of postpartum haemorrhage in Europe. BJOG. 2007;114:845–54.

9.

Festin MR, Lumbiganon P, Tolosa JE, Finney KA, Ba-Thike K, Chipato T et al. International survey on variation in practice of the
management of the third stage of labour. Bull World Health Organ. 2003;81(4):286–91.

10.

United Nations Children’s Fund, United Nations University, World Health Organization. Iron deficiency anaemia
assessment, prevention, and control. A guide for programme managers. Geneva: World Health Organization; 2001
(WHO/NHD/01.3; http://www.who.int/nutrition/publications/en/ida_assessment_prevention_control.pdf, accessed 18
June 2014).

11.

Haemoglobin concentrations for the diagnosis of anaemia and assessment of severity. Geneva: World Health Organization;
2011 (WHO/NMH/NHD/MNM/11.1; http://www.who.int/vmnis/indicators/haemoglobin.pdf, accessed 18 June 2014).

12.

Stevens GA, Finucane MM, De-Regil LM, Paciorek CJ, Flaxman SR, Branca F et al Global, regional, and national trends in
haemoglobin concentration and prevalence of total and severe anaemia in children and pregnant and non-pregnant women
for 1995–2011: a systematic analysis of population-representative data. Lancet Glob Health. 2013;1(1):e16–e25). doi:10.1016/
S2214-109X(13)70001-9.

13.

Guideline: Intermittent iron supplementation in preschool and school-age children. Geneva: World Health Organization; 2011.
(http://apps.who.int/iris/bitstream/10665/44648/1/9789241502009_eng.pdf?ua=1, accessed 18 June 2014).

14.

Prendiville WJ, Elbourne D, McDonald S. Active versus expectant management in the third stage of labour. Cochrane Database
Syst Rev. 2000;(3):CD000007.

15.

World health statistics 2014. Geneva: World Health Organization; 2014.
(http://apps.who.int/iris/bitstream/10665/112738/1/9789240692671_eng.pdf?ua=1, accessed 18 June 2014).

16.

Thomas MR, Yoxall CW, Weeks AD, Duley L. Providing newborn resuscitation at the mother’s bedside: assessing the safety,
usability and acceptability of a mobile trolley. BMC Pediatr. 2014 ;14:135. doi: 10.1186/1471-2431-14-135.

18

WHO I Guideline: Delayed umbilical cord clamping for improved maternal and infant health and nutrition outcomes

17.

McDonald SJ, Middleton P, Dowswell T, Morris PS. Effect of timing of umbilical cord clamping of term infants on maternal and
neonatal outcomes. Cochrane Database Syst Rev. 2013;(7):CD004074. doi:10.1002/14651858.CD004074.pub3.

18.

Rabe H, Diaz-Rossello JL, Duley L, Dowswell T. Effect of timing of umbilical cord clamping and other strategies to influence
placental transfusion at preterm birth on maternal and infant outcomes. Cochrane Database Syst Rev. 2012;(8):CD003248.
doi:10.1002/14651858.CD003248.pub3.

19.

Palethorpe RJ, Farrar D, Duley L. Alternative positions for the baby at birth before clamping the umbilical cord. Cochrane
Database Syst Rev. 2010;(10):CD007555. doi:10.1002/14651858.CD007555.pub2.

20.

WHO recommendations for the prevention and treatment of postpartum haemorrhage. Evidence base. Geneva: World Health
Organization; 2012 (WHO/RHR/12.29; http://apps.who.int/iris/bitstream/10665/75519/1/WHO_RHR_12.29_eng.pdf, accessed
18 June 2014).

21.

Vain NE, Satragno DS, Gorenstein AN, Gordillo JE, Berazategui JP, Alda MG et al. Effect of gravity on volume of placental transfusion:
a multicentre, randomised, non-inferiority trial. Lancet. 2014;384(9939):235–40. doi:10.1016/S0140-6736(14)60197-5.

22.

World Health Organization. International Clinical Trials Registry Platform (ICTRP) (http://www.who.int/ictrp/en/, accessed 12
November 2014).

23.

ClinicalTrials.gov (http://clinicaltrials.gov/ct2/home, accessed 12 November 2014).

24.

Consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection. Geneva: World Health
Organization; 2013. (http://www.who.int/hiv/pub/guidelines/arv2013/en/, accessed 2 December 2014)

25.

Raju TNK, Singhal N. Optimal timing for clamping the umbilical cord after birth. Clin Perinatol. 2012;39(4):889–900. doi:10.1016/j.
clp.2012.09.006.

26.

Menget A, Mourgey C, Thiriez G, Riethmuller D. Intérêt du clampage retardé du cordon ombilical chez le vouveau-né. Arch
Pediatr. 2013;20:1022–7.

27.

Takami T, Suganami Y, Sunohara D, Kondo A, Mizukaki N, Fujioka T et al. Umbilical cord milking stabilizes cerebral oxygenation
and perfusion in infants born before 29 weeks of gestation. J Pediatr. 2012;161:742–7. doi:10.1016/j.jpeds.2012.03.053.

28.

Upadhyay A, Gothwal S, Parihar R, Garg A, Gupta A, Chawla D et al. Effect of umbilical cord milking in term and near term
infants: randomized control trial. Am J Obstet Gynecol. 2013;208:120.e1-e6. doi:10.1016/j.ajog.2012.10.884.

29.

Katheria AC, Leone TA, Woelkers D, Garey DM, Rich W, Finer NN. The effects of umbilical cord milking on hemodynamics and
neonatal outcomes in premature neonates. J Pediatr. 2014;164:1045–50. doi:10.1016/j.jpeds.2014.01.024.

30.

World Health Organization. Nutrition (http://www.who.int/nutrition/en/, accessed 18 June 2014).

31.

World Health Organization. e-Library of Evidence for Nutrition Actions (eLENA) (http://www.who.int/elena/en/, accessed 18
June 2014).

32.

RHL. The WHO Reproductive Health Library (http://apps.who.int/rhl/en/, accessed 18 June 2014).

33.

Task shifting: global recommendations and guidelines. Geneva: World Health Organization; 2008
(http://www.who.int/workforcealliance/knowledge/resources/taskshifting_guidelines/en/index.html, accessed 18 June 2014).

34.

Policy brief. From evidence to policy: expanding access to family planning. Optimizing the health workforce for effect family
planning services. Geneva: World Health Organization; 2012
(http://apps.who.int/iris/bitstream/10665/75164/1/WHO_RHR_HRP_12.19_eng.pdf, accessed 18 June 2014).

35.

World Health Organization. Evidence-Informed Policy Network (http://global.evipnet.org/, accessed 18 June 2014).

36.

Blouin B, Penny ME, Casapia M, Aguilar E, Silva H, Joseph SA et al. Effect of a two-component interventions to change hospital
practice from early to delayed umbilical cord clamping in the Peruvian Amazon. Rev Panam Salud Publica. 2011;29:322–8.

37.

Blouin B, Penny ME, Maheu-Giroux M, Casapia M, Aguilar E, Silva H et al. Timing of umbilical cord-clamping and infant anaemia:
the role of maternal anaemia. Paediatr. Int. Child Health. 2013;33:79–85. doi:10.1179/2046905512Y.0000000036.

WHO I Guideline: Delayed umbilical cord clamping for improved maternal and infant health and nutrition outcomes

19

38.

World Health Organization. Global database on the Implementation of Nutrition Action (GINA)
(https://extranet.who.int/nutrition/gina/, accessed 9 September 2014).

39.

Andre C, Velasquez M. What is ethics? Issues in Ethics. 1987;1(1).

40.

Beauchamp TL, Childress JF. Principles of biomedical ethics, 6th ed. New York: Oxford University Press; 2008.

41.

A declaration on the promotion of patients’ rights in Europe. Copenhagen: WHO Regional Office for Europe; 1994.

42.

UN General Assembly. The United Nations Convention on the Rights of the Child. New York: United Nations; 1989 (A/RES/44/25;
http://www.unicef.org.uk/Documents/Publication-pdfs/UNCRC_PRESS200910web.pdf, accessed 15 January 2015).

43.

Gillon R. Medical ethics: four principles plus attention to scope. BMJ. 1994;309(6948):184.

44.

Braveman P, Gruskin S. Defining equity in health. J Epidemiol Community Health. 2003;57(4):254–8.

45.

Schrecker T, Chapman AR, Labonté R, De Vogli R. Advancing health equity in the global marketplace: how human rights can
help. Soc Sci Med 1982. 2010;71(8):1520–6. doi:10.1016/j.socscimed.2010.06.042.

46.

Braveman PA, Kumanyika S, Fielding J, Laveist T, Borrell LN, Manderscheid R et al. Health disparities and health equity: the issue
is justice. Am J Public Health. 2011;101(Suppl. 1):S149–55. doi:10.2105/AJPH.2010.300062.

47.

Committee on Obstetric Practice; Committee on Genetics. ACOG committee opinion number 399, February 2008: umbilical
cord blood banking. Obstet Gynecol. 2008 Feb;111(2 Pt 1):475–7. doi:10.1097/AOG.0b013e318166603c.

48.

Rucinski D, Jones R, Reyes B, Tidwell L, Phillips R, Delves D. Exploring opinions and beliefs about cord blood donation among
Hispanic and non-Hispanic black women. Transfusion (Paris). 2010;50(5):1057–63. doi:10.1111/j.1537-2995.2009.02548.x.

49.

Samuel GN, Kerridge IH. Equity, utility, and the marketplace: emerging ethical issues of umbilical cord blood banking in
Australia. J Bioethical Inq. 2007;4(1):57–63. doi:10.1007/s11673-007-9041-x.

50.

World Health Organization. Expert advisory panels and committees. Geneva: World Health organization; 2010
(http://www.who.int/rpc/expert_panels/Factsheet_EAP2010.pdf, accessed 28 August 2014).

51.

Mathai M, Gülmezoglu AM, Hill S. WHO recommendations for the prevention of postpartum haemorrhage. Geneva: World
Health Organization; 2007 (http://www.who.int/maternal_child_adolescent/documents/who_mps_0706/en/, accessed 18
June 2014).

52.

WHO guidelines for the management of postpartum haemorrhage and retained placenta. Geneva: World Health organization;
2009 (http://whqlibdoc.who.int/publications/2009/9789241598514_eng.pdf, accessed 18 June 2014).

53.

The Cochrane Collaboration. Cochrane reviews (http://www.cochrane.org/cochrane-reviews, accessed 18 June 2014).

54.

Higgins PT, Green S, editors. Cochrane handbook for systematic reviews of interventions. Version 5.1.0 [updated March 2011]
(http://handbook.cochrane.org/, accessed 18 June 2014).

55.

GRADE Working Group (http://www.gradeworkinggroup.org/, accessed 18 June 2014).

56.

Guyatt G, Oxman AD, Akl EA, Kunz R, Vist G, Brozek J et al. GRADE guidelines: 1. Introduction – GRADE evidence profiles and
summary of findings tables. J Clin Epidemiol. 2011;64:383–94. doi:10.1016/j.jclinepi.2010.04.026.

57.

Basic documents, 47th ed. Geneva: World Health Organization; 2009 (http://apps.who.int/gb/bd/, accessed 18 June 2014).

58.

Guidelines for declaration of interests (WHO experts). Geneva: World Health Organization; 2010.

20

WHO I Guideline: Delayed umbilical cord clamping for improved maternal and infant health and nutrition outcomes

WHO I Guideline: Delayed umbilical cord clamping for improved maternal and infant health and nutrition outcomes

21

22

Annex 1. Ongoing trials

WHO I Guideline: Delayed umbilical cord clamping for improved maternal and infant health and nutrition outcomes

Principal investigator
and registration date,
year

Study title

Status

Country

URL (last accessed 12 November 2014)

Preterm infants
Bienstock J, 2011

Milking the umbilical cord versus immediate
clamping in pre-term infants <33 weeks: a
randomized controlled trial.

Recruiting

United States of
America

http://clinicaltrials.gov/show/NCT01819532

Carbonell M, 2014

Timing of umbilical cord occlusion in premature
babies <33 weeks

Not yet
recruiting

Spain

http://clinicaltrials.gov/show/NCT02187874

El-Naggar W, 2011

The effect of umbilical cord milking on
hemodynamic status of preterm infantsa

Recruiting

Canada

http://clinicaltrials.gov/show/NCT01487187

Frankel R, 2013

Cord milking and activity of the immune system in
preterm infants

Not yet
recruiting

Israel

http://clinicaltrials.gov/show/NCT02043249

Josephsen J, 2012

Milking the umbilical cord for extreme preterm
infants

Recruiting

United States of
America

http://clinicaltrials.gov/show/NCT01666847

Katheria A, 2014

Neonatal resuscitation with intact cord (NRIC)

Recruiting

United States
of America

http://clinicaltrials.gov/show/NCT02231411

Katheria A, 2013

The PREMOD trial: a randomized controlled trial of
umbilical cord milking vs. delayed cord clamping in
premature infants

Recruiting

United States of
America

http://clinicaltrials.gov/show/NCT01866982

Martin J, 2013

Optimal timing of cord clamping in preterm
pregnancy following vaginal or cesarean delivery
(CordClamp)

Recruiting

United States of
America

http://clinicaltrials.gov/show/NCT01766908

Mercer J, 2009

Protective effects of delayed cord clamping in very
low birth weight (VLBW) infants

Active, not
recruiting

United States of
America

http://clinicaltrials.gov/show/NCT00818220

Murphy KE, 2007

Delayed umbilical cord clamping in infants less than Unknown
32 weeks (DUC)

United States of
America

http://clinicaltrials.gov/show/NCT00562536

Sebastian L, 2010

The Australian Placental Transfusion Study
(APTS): should very pre term babies receive a
placental blood transfusion at birth via deferring
cord clamping versus standard cord clamping
procedures? APTS

Recruiting

Australia

http://apps.who.int/trialsearch/Trial2.
aspx?TrialID=ACTRN12610000633088

Sebastian L, 2009

Australian Placental Transfusion Pilot Study:
investigating standard cord clamping procedures
versus three methods of autologous placental
blood transfusion in pre-term infants. APTS

Recruiting

Australia

http://apps.who.int/trialsearch/Trial2.
aspx?TrialID=ACTRN12609000248268

Smith K, 2014

Delayed clamping and milking the umbilical cord in
preterm infants

Recruiting

United States of
America

http://clinicaltrials.gov/show/NCT02092103
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Principal investigator
and registration date,
year

Study title

Status

Country

URL (last accessed 12 November 2014)

Preterm infants
Underwood M, 2009

Delayed cord clamping in premature infants

Unknown

United States of
America

http://clinicaltrials.gov/show/NCT01018576

Venkataseshan S, 2014

Delayed cord clamping in preterm neonates 30 to
33 weeks: a randomized controlled trial

Recruiting

India

http://apps.who.int/trialsearch/Trial2.
aspx?TrialID=CTRI/2014/02/004414

Andersson O, 2014

Effect of timing of umbilical cord clamping
on anaemia at 8 and 12 months and later
neurodevelopment

Not yet
recruiting

Sweden

http://clinicaltrials.gov/show/NCT02222805

Chantry C, 2014

Delayed umbilical cord clamping – C-section pilot

Recruiting

United States of
America

http://clinicaltrials.gov/show/NCT02229162

Dawson J, 2014

Cord clamping study: early versus delayed cord
clamping and its effects on infant heart rate and
oxygen saturation in the first minutes after birth

Not yet
recruiting

Australia

http://apps.who.int/trialsearch/Trial2.
aspx?TrialID=ACTRN12614000253606

Goonewardene M, 2013

Effects of early versus delayed umbilical cord clamping
during ante-partum lower segment caesarean section
on placental delivery and post operative blood loss: a
randomized controlled trial

Recruiting

Sri Lanka

http://apps.who.int/trialsearch/Trial2.
aspx?TrialID=SLCTR/2013/003

Katheria A, 2014

Changes in cardiac output during delayed umbilical
cord clamping

Recruiting

United States of
America

http://clinicaltrials.gov/show/NCT02195037

Mercer J, 2012

Infant brain study (IBS)

Recruiting

United States of
America

http://clinicaltrials.gov/show/NCT01620008

Morris, P, 2012

Effect of delayed cord clamping on the
haemoglobin levels of term newborn Aboriginal
infants from remote Aboriginal communities: a pilot
randomized controlled trial. ACDC

Not yet
recruiting

Australia

http://apps.who.int/trialsearch/Trial2.
aspx?TrialID=ACTRN12612000071820

Ping HS, 2009

Immediate vs delayed cord clamping on newborns
(no)

Unknown

China

http://clinicaltrials.gov/show/NCT01029496

Sharkey D, 2013

Physiological effects of deferred cord clamping
DoppCord

Recruiting

United
Kingdom of
Great Britain
and Northern
Ireland

http://clinicaltrials.gov/show/NCT01864421

Upadhyay A, 2013

To compare the effect of umbilical cord milking and
delayed cord clamping on haematological parameters in term neonates

Recruiting

India

http://apps.who.int/trialsearch/Trial2.aspx?TrialID=CTRI/2013/01/003323

Term infants
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