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MAIN MESSAGE

Less than half of all Norwegian maternity 

units had written routines for clamping 

of the umbilical cord.

The timing of the clamping and practices for 

holding the child below the introitus appear 

to vary greatly.

There is a need for national guidelines for 

clamping of the umbilical cord in neonates.
BACKGROUND The timing and practice used for umbilical cord clamping of neonates 
are controversial internationally as well as in Norway. We therefore wished to investigate 
routines and practices for umbilical cord clamping of neonates in Norway.

MATERIAL AND METHOD A web-based questionnaire was sent to heads of departments of 
all maternity wards in Norway (n = 52). They were asked about their practice with regard to 
umbilical cord clamping and whether written routines had been prepared for this purpose. 
We defined early cord clamping as immediate or within 30 seconds and late clamping as 
 1 minute or until pulsation in the umbilical cord had ceased.

RESULTS Fifty (96  %) of the maternity units returned a completed questionnaire. Twelve 
units (24  %) reported early clamping of the umbilical cord of term newborns delivered at 
term, and 38 (76  %) reported to practise late clamping. Nineteen maternity units (38  %) 
followed written routines for cord clamping of term neonates, and among these, early cord 
clamping was practised in nine (47  %). In the 31 maternity units that had no written routines, 
early cord clamping was practised in three (10  %). Twenty-seven of the maternity units 
reported that the child is placed on the maternal abdomen prior to clamping the cord, 
14 reported that the child commonly is held below the introitus prior to cord clamping, 
and the rest did not report any consistent practice.

INTERPRETATION There is wide variation in the practice for umbilical cord clamping 
in Norwegian maternity units, many of which have no written guidelines. We argue that 
national guidelines for umbilical cord clamping of neonates should be established.
The timing and practice for clamping of the
umbilical cord in newborns after birth varies
internationally. Modern birth monitoring (2)
and baby-friendly initiatives (3) may both
have an effect on practice related to clam-
ping of the umbilical cord. Early cord clam-
ping is often defined as clamping within
20 – 30 seconds of birth, while late clamping
takes place at least 30 – 60 seconds after birth
or when pulsation of the umbilical cord has
ceased (1, 4 – 6). In Denmark (7, 8) and
Sweden (9) guidelines published in recent
years emphasise the benefits of late clam-
ping of the umbilical cord. The most recent
international guidelines for resuscitation
and stabilisation of newborns recommend
delaying umbilical cord clamping for at least
one minute, unless the infant requires
immediate resuscitation after birth (10). The
World Health Organization recommends
clamping after 1 – 3 minutes (11), and inter-
national federations of midwives and obste-
tricians recommend delaying umbilical cord
clamping until pulsation has ceased (12).

The total blood volume in the foetoplacen-
tal unit (foetus, placenta and umbilical cord)
amounts to approximately 115 ml of blood
per kilo foetal bodyweight. Around full-
term, more than one-third of the foetoplacen-
tal blood volume is concentrated in the pla-
centa and the umbilical cord (13). During
and immediately after birth, a placental
transfusion passes to the infant through the
umbilical vein. In the case of late clamping,
the infant can thus receive a considerable
blood transfusion ( 25 – 35 ml/kg) from the
placenta (14). The hydrostatic pressure gra-
dient is essential for the placental transfusion
(15, 16). If the infant is held at the level of the
introitus, one-half of the transfusion will take
place during the first minute and a complete
transfusion within three minutes. If the infant
is held 20 – 30 cm below the introitus, trans-
fusion speed will accelerate, but if the infant
is held 50 – 60 cm above the introitus no
transfusion will take place. A placental trans-
fusion helps optimise the transition from
foetal circulation to neonate circulation by
adding volume to the pulmonary circulation
system, which opens with the child’s first
breaths (15).

Late clamping of the umbilical cord redu-
ces the prevalence of anaemia in the neonatal
period and improves the iron status of the
infant during the first six months of life (1, 4,
17). It has been debated whether an increase
in the circulating blood volume causes an
increased prevalence of jaundice and/or poly-
cythaemia. In term neonates, however, no (4,
17) or only a slightly increased (1) risk of
significant jaundice is reported after late
clamping, while marginally elevated bili-
rubin values have been observed in prema-
ture infants, although without any need for
phototherapy (6). Symptomatic polycytha-
emia appears not to increase after late clam-
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ping of the umbilical cord (1, 4). In premature
infants, late clamping (after 30 – 120 seconds)
is associated with a lower prevalence of brain
haemorrhage and less need for blood transfu-
sions (6). For the mother, there is no evidence
of differences in blood loss, the need for
manual removal of the placenta or the use of
uterotonics in the case of early vs. late clam-
ping of the umbilical cord (1).

A European survey conducted in 2004
reported large variations with regard to the
timing of umbilical cord clamping (18). In
many countries, early clamping was most
common, while approximately two-thirds of
all Norwegian maternity units reported to
clamp the umbilical cord after pulsation had
ceased (18). The Norwegian Guidelines in
Obstetrics from 2008 make no reference to
the timing of umbilical cord clamping. They
recommend, however, to undertake blood-
gas analysis of the umbilical cord in the case
of a Caesarean section or operative vaginal
delivery, when foetal blood gas has been
measured, when the birth has been monitored
with the aid of cardiotocography or ST-analy-

sis (STAN) of the foetal electrocardiogram,
or when the child is ill at birth (19). The
STAN manual initially recommended that the
umbilical cord be clamped immediately after
birth to achieve a «reliable blood-gas analy-
sis», and that «early clamping of the umbili-
cal cord invariably was preferable» (20). This
has later been modified to say that the blood-
gas analysis should be undertaken immedi-
ately after birth, but preferably before the
umbilical cord is clamped (7).

On the basis of our interpretation of the
literature, we find many arguments in favour
of the benefits of late clamping of the umbi-
lical cord, especially in premature infants.
We therefore wished to undertake a survey
to describe prevailing routines and practices
for clamping of the umbilical cord after birth
in Norway.

Material and method
In May 2011, we sent a web-based question-
naire to the heads of department in all mater-
nity units in Norway (N = 52). This con-
tained questions with pre-defined response
alternatives as well as open-ended questions
(see www.tidsskriftet.no/lundbergeng-
appendiks). Our questions included the ma-
ternity institution’s practice with regard to
clamping of the umbilical cord of term and
premature neonates, and whether the institu-
tions had written routines for this procedure.
We asked for routines on taking blood-gas
samples from the umbilical cord, the level at
which the infant is held relative to the introi-
tus before umbilical cord clamping and
whether the umbilical cord was milked. We
also asked for their assessment of clinical
advantages and disadvantages of early and
late clamping of the umbilical cord.

We provided six response alternatives for
the timing of umbilical cord clamping
(www.tidsskriftet.no/lundbergengappen-
diks). In this article, we have defined
response alternatives 1 (immediately after
birth) and 2 (within 30 seconds of birth) as
early clamping and response alternatives 3 – 6
(commonly around one, two or three minutes
after birth or not until pulsation in the umbili-
cal cord has ceased) as late clamping.

Maternity institutions that failed to reply
were reminded via email and telephone.
Another doctor or midwife in a managerial
position at the same unit was contacted if the
head of department failed to respond. The
last questionnaire was returned in Novem-
ber 2011. Descriptive results are reported as
absolute figures and percentages (%).

Results
We received responses from 50 of the 52
maternity units (96  %). One midwife-led
unit and one large obstetric department did
not respond. Some respondents failed to

Table 1  Reported timing of umbilical cord 
clamping in Norwegian maternity institutions 
in 2011. Early umbilical cord clamping was de-
fined as immediately or within 30 seconds, late 
clamping as after at least one minute or when 
pulsation in the umbilical cord had ceased. 

Early 
clamping

Late 
clamping 

Full-term 

Large obstetric 
department (n = 16) 6 10

Small obstetric 
department (n = 24) 6 18

Midwife-led unit 
(n = 10) 0 10

Premature

Large obstetric 
department (n = 16) 9  7

Small obstetric 
department (n = 24) 9 15

Table 2  Responses from Norwegian maternity units (n = 50) to statements about early umbilical 
clamping (within 30 seconds) of full-term neonates. The statements were presented as pre-
defined response alternatives in the questionnaire. See www.tidsskriftet.no/lundbergengappendiks

Fully/partly agree Fully/partly disagree 

1. Can quickly obtain correct blood-gas values 
from the umbilical cord (the STAN protocol)

Gynaecological ward 13  3

Maternity ward 12  6

2. Can quickly resuscitate the newborn child if needed

Large obstetric department 11  5

Small obstetric department 18  3

Midwife-led unit  4  1

3. Reduces maternal blood loss during birth 

Large obstetric department  0 15

Small obstetric department  1 20

Midwife-led unit  0  5

4. Reduces jaundice in the child

Gynaecological ward  5 11

Maternity ward  5 16

Community unit  1  4

5. Reduces respiratory problems in the child 

Large obstetric department  1 15

Small obstetric department  0 20

Midwife-led unit  0  5
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answer all questions; this applied to small
maternity units in particular.

Table 1 shows what the different institu-
tions reported as their usual practice for the
timing of umbilical cord clamping. The
responses are reported by large obstetric
departments (n = 16), small obstetric depart-
ments (n = 24) and freestanding midwife-
led maternity units (n = 10). Altogether 19
of the 50 maternity units (38  %) had written
routines for the timing of umbilical cord
clamping of full-term neonates. Eleven of 16
large obstetric departments (69  %) had writ-
ten routines, compared to seven of 24 small
obstetric departments (29  %) and one in ten
midwife-led units (10  %). Only 36 units
responded to the question on whether they
had written routines for clamping of the
umbilical cord in premature infants, and 13
of these 36 (36  %) had such routines.

Early umbilical cord clamping of term
neonates was practised in nine of 19 mater-
nity units with written routines (47  %) and in
three of 31 maternity units with no written
routines (10  %). A total of 15 of the 50
maternity units (eight large obstetric depart-
ments and seven small obstetric depart-
ments) reported to routinely undertake
blood-gas analysis of the umbilical cord.
Twenty-five units undertook blood-gas ana-
lysis of the umbilical only in selected cases.
None of the midwife-led units undertook
blood-gas analysis of the umbilical cord.

Altogether 27 of 48 respondents reported
that the infant commonly is placed on the

mother’s abdomen prior to clamping of the
umbilical cord. This applied, for example, to
all the midwife-led units. 14 maternity units
reported that the infant is commonly held
below the introitus before umbilical cord
clamping. The remaining seven followed no
consistent practice. Nine of 19 units with
written routines reported to hold the infant
below the introitus after birth, compared to
five of 29 units without written routines.
Four large obstetric departments and two
small obstetric departments reported that the
umbilical cord was milked in the case of
births before the 32nd week. Table 2 presents
the respondents’ views on what they saw as
advantages of early umbilical cord clamping
of term neonates. Table 3 presents argu-

ments pertaining to umbilical cord clamping
of premature infants.

Discussion
This survey indicates that there is large vari-
ation in local routines and guidelines for um-
bilical cord clamping in Norwegian mater-
nity institutions. We believe that this is a
reflection of clinical practice.

Approximately two-thirds of the respon-
ding units had no written guidelines. It may
appear that units with written guidelines
more frequently practice early umbilical
cord clamping than units that have no writ-
ten guidelines. It appears that late umbilical
cord clamping is more common in small
obstetric departments, while early clamping

Table 3  Responses from Norwegian large and small obstetric departments (n = 36) to state-
ments about late umbilical cord clamping in premature neonates. The statements were presen-
ted as pre-defined response alternatives in the questionnaire. See www.tidsskriftet.no/
lundbergengappendiks

Fully/
partly agree

Fully/
partly disagree 

1. Increases jaundice in the child 18 18

2. Increases the haemoglobin concentration in the child 31  5

3. Causes circulatory instability in the child  4 32

4. Increases the risk of brain haemorrhage in the child  1 35

5. Causes a detrimental delay in the start of resuscitation 25 11

Figure 1  Collection of a blood sample from the umbilical cord before clamping with artery clamps. A loop of the umbilical cord is clamped with one hand. An arterial 
and venal sample is collected before the manual stasis is released. Final clamping of the umbilical cord can then be undertaken once pulsation in the umbilical cord 
has ceased or after at least 1 – 3 minutes.
Tidsskr Nor Legeforen nr. 22, 2013; 133   2371
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is practised more frequently in the large
obstetric departments. However, ten of 16
large obstetric departments report to practise
late umbilical cord clamping of term neo-
nates, while only seven of these units do so
for premature infants.

On questions concerning advantages and
disadvantages of late vs. early umbilical
cord clamping the answers also varied
greatly. The majority of the respondents
stated that late umbilical cord clamping
resulted in higher haemoglobin values in the
premature neonate; this is well documented
in randomised studies of both premature (6)
and term neonates (1, 4, 17). Answers per-
taining to jaundice most likely reflect the
fact that the effect of the timing of cord
clamping on the prevalence of clinically sig-
nificant jaundice remains somewhat unclear.
However, there appear to be only marginal
differences in the prevalence of clinically
significant jaundice reported by studies that
have compared large groups of infants after
late vs. early cord clamping (1, 4, 6, 17).

More than two-thirds of the respondents
stated that late umbilical cord clamping may
cause a detrimental delay in resuscitation
(Table 2, Table 3). In the case of acute,
serious asphyxia, in term as well as prema-
ture neonates, priority will be given to quick
clamping of the umbilical cord in order to
initiate resuscitation as quickly as possible.
Milking of the umbilical cord will thus pro-
vide an opportunity for speeding up the
placental transfusion in situations where
immediate cord clamping is desirable. In
premature infants, studies have shown that
milking of the umbilical cord causes higher
haemoglobin values, higher blood pressure
and less need for transfusions when compa-
red to early clamping without milking of the
umbilical cord (21, 22). Corresponding
findings of higher haemoglobin values and
improved iron status have been observed
after milking of the umbilical cord of term
neonates (23).

Half of the large obstetric departments and
somewhat less than one-third of the midwife-
led units reported to undertake blood-gas
analysis from the umbilical cord as a matter
of routine for all births (Figure 1). Respon-
dents in 13 of the 16 large obstetric depart-
ments responded that one advantage of early
umbilical cord clamping was the opportunity
it provided to obtain «correct blood-gas
values» (Table 2). In our experience it has
become common, most likely following the
introduction of the STAN methodology (2,
20), to immediately clamp a section of the
umbilical cord to obtain a «correct» blood-
gas sample that reflects the metabolic condi-
tion of the foetus (24, 25). The pH value and
the base excess will fall slightly if the blood-
gas analysis is not undertaken until late cord

clamping has been performed, and the chan-
ges can be observed after no more than 45
seconds (25, 26). Experience and clinical
studies show, however, that it is practically
feasible to undertake an early blood-gas ana-
lysis from the umbilical cord without having
to clamp it first (Figure 1). In this manner, the
advantages of obtaining a placental transfu-
sion with late cord clamping (27) can be com-
bined with an early blood-gas analysis (9,
17). Some Norwegian hospitals have already
recommended this procedure (Ragnhild
Støen, St. Olavs Hospital, personal commu-
nication).

The objective of this survey was to identify
practice in Norwegian maternity wards. We
therefore asked the heads of units to describe
the routines and practices in their unit. We
cannot exclude, however, that attitudes, pro-
fessional backgrounds (doctor/midwife) and
personal preferences are reflected in the
responses. Nor did we collect written routi-
nes from the units that stated that they had
such. The failure of some units to respond to
all the questions is another weakness. This
could be because as a main rule, premature
births take place in large maternity units, and
such questions may therefore be of less rele-
vance for the small units.

There is no generally agreed definition of
what should be considered late and early
umbilical cord clamping. In our question-
naire we defined early clamping as taking
place within 30 seconds and late clamping if
it was undertaken after one minute or later.
No respondents used the free-text field to
report umbilical cord clamping after 30 – 60
seconds, but we cannot exclude the possibi-
lity that some follow this routine.

A strength of our study is its high response
rate. We therefore believe that the responses
represent a real variation in medical practice
with regard to a procedure which is under-
taken approximately 60 000 times annually
in the Norwegian health services.

Conclusion
This survey reveals large variation in repor-
ted local routines and guidelines for umbili-
cal cord clamping in Norwegian maternity
institutions. We believe that there is a need
for establishing national professional guide-
lines in this area, corresponding to what has
already been done in Sweden and Denmark
(7, 9).
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