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Abstract

Objective: To investigate the effects of delayed umbilical cord clamping, compared with early clamping,
on infant’s neurodevelopmental outcomes at 6-8 weeks of age in healthy term neonates. Design: A hospital
based prospective, observational study. Setting: Lady Harding Medical College and  Smt. Sucheta Kriplani
Hospital, Delhi. Participants: 238 full term singleton infants born through normal vaginal delivery.
Intervention: Infants were divided in two groups delayed umbilical cord clamping (60 seconds after delivery)
or early umbilical cord clamping (60 seconds after delivery) from the data collected. Outcome Measures: To
study the effects of delayed umbilical cord clamping, compared with early clamping on neurodevelopmental
outcomes at 6-8 weeks of age in healthy term neonates. Results: At 6- 8 weeks of age, there were no significant
differences between the neurodevelopmental outcome of babies in the delayed and early umbilical cord
clamping groups. Conclusions: Delayed cord clamping did not result in any difference in neurodevelopmental
outcome compared with early umbilical cord clamping.
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Introduction

The optimal timing of cord clamping has been a
controversial issue for decades. Clamping and cutting
of the umbilical cord at birth is by far the oldest and
most prevalent intervention in humans. In spite of
that, there are no clear cut guidelines on the clamping
of umbilical cord after childbirth.

Delayed clamping of the umbilical cord is very
much a physiological and inexpensive way of
enhancing the hematologic status of  infants,
preventing anaemia over first 3-6 months of age and
enhancing iron stores and ferritin levels for as long
as 6 months [1]. It delivers 20-40 ml of blood and 30-

35 mg of iron to the newborn.

Policies for the timing of cord clamping vary,
immediate cord clamping is generally carried out in
the first 60 sec after birth. Whereas, delayed umbilical
cord clamping usually involves clamping the
umbilical cord greater than 60 sec after the birth or
when cord pulsation has ceased. Some texts also
describe delayed umbilical cord clamping as
umbilical cord clamping as 30-180 sec or after
cessation of cord pulsation [2,3].

The disadvantages of early clamping include
infant anemia, acidemia, and increased risk of
hypovolemia and iron loss. It has been
hypothesized that this anemia in infancy is culprit
for poor neurodevelopmental outcome in late
childhood [1,4].

Hence, delaying the clamping of umbilical cord is
especially crucial for resource poor settings by
preventing anemia and poor neurodevelopmental
outcome [4,5].

This practice is likely to have an important impact
on majority of newborns, regardless of their birth
settings. However, both maternal and neonatal risks
and benefits associated with different timings of
umbilical cord clamping require further research.
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Methods

Study Design

We conducted a hospital based prospective,
observational study in which timing of cord clamping
was noted in real time birth settings and later
classified them in early and delayed group.

Participants

All mothers with full term gestation, who were
admitted in our main labor room, were explained
about the nature of study and after their written
informed consent they were included in the study
cohort.

The study was carried out from August 2014 to
January 2015. A total of 6540 mothers delivered at
our hospital during this period. Term deliveries
during this time period were 5392 (82.44 %). Out of
all term deliveries, 3854 mothers delivered vaginally.
Mothers with Hb11 gm/dl were 1043 of all vaginal
deliveries.

Term newborns requiring resuscitation, multiple
pregnancies, rhesus sensitization, cord factors-cord
prolapse, cord abnormalities, true knot, infants born
to mothers with abruptio placenta, infants born to
mother by caesarean section, infants of mothers with
haemoglobin < 11 mg/dl, major congenital
malformations detected antenatally or at birth were
excluded from the study.

All pregnant women satisfying the inclusion and
exclusion criteria were enrolled. The progress of labor
was monitored by the health care provider involved
in the care of the mother. Based on logistic issues
enrolment time was pre-fixed from 9 am to 4 pm. The
timing of clamping of cord was observed by an
independent observer not involved in the care of
mother or the baby. Early cord clamping was defined
as <60 secs and delayed cord clamping- >60 secs.

This observation of timing of cord clamping was
done using a digital stop watch (kadio-1069) from
the time of complete expulsion of the baby till the
cord was clamped by the obstetric health care
provider. Information relevant to the baseline and
other parameters was entered in a predesigned
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pretested case proforma.

All neonates were discharged home when the
mother was confident to take care of baby and the
baby was on exclusive breast feeds. All the mothers
were instructed to seek health care if any of the
explained danger signs were obtained in the baby.
All the mothers were asked to bring the baby for follow
up and vaccination at 6-8 weeks of age. On their visit,
neurodevelopmental assessment was done for all
babies (DASII score).

Statistical Analysis

For group comparisons of continuous variables,
we used Student’s t test for variables with normal
distribution. For variables with skewed distribution,
we used Mann-Whitney U test for group
comparisons. Categorical data were analyzed by chi-
square test.

Results

A total of 1043 neonates were assessed for
eligibility, out of which 238 neonates were enrolled
based on inclusion and exclusion criteria. Of 238

neonates enrolled, in 123 babies the cord was clamped
before 60 seconds which constituted the early cord
clamping group, in another 115 babies the cord was
clamped at or after 60 seconds of life which constituted
the delayed cord clamping group.

Of 238 neonates at 6-8 weeks, 211 came for follow
up and 27(11.38%) were lost to follow up. The lost-to-
follow up rate was 15 (12.19%) in early cord clamping
group and 12 (10.43%) in delayed cord clamping
group. There were no significant differences between
the delayed cord clamping and early clamping
groups with respect to maternal characteristics or
neonatal baseline data (Table 1).

Table 2 and Figure 1 shows the distribution of
median Apgar score in two groups. There is no
significant difference between the two groups
(p=0.161 & 0.444).

Difference in neuro-developmental outcome
assessed in each group by DASII scoring was
statistically insignificant (p<.05). Distribution of
mean DASII score was 92.23±4.09% in Early cord
clamping (ECC) group and 93.34±3.17% in Delayed
cord clamping (DCC) group. Difference in two
groups was not significant (p=0.078) (Table 3 and
Figure 2).

Variable ECC (n=123) DCC (n=115) p value 

Birth weight (mean ± SD) (grams) 2895.56±374.56 2901.22±384.11 .908 

Gestational age (median ± SD) (weeks) 38.5±1.31 39±1.22 0.994 

Maternal Hb. (mean ± SD) (gm/dl) 12.03±0.78 12.11±0.87 0.464 

Mode of delivery 
NVD (%) 

Assisted (%) 

 
37 (29.83%) 
87 (70.17%) 

 
27 (23.68%) 
87 (76.32%) 

 
0.488 

Apgar score 
1 min (median ± SD 
5 min (median ± SD) 

 
8±0.26 
9±0.44 

 
8±0.35 
9±.452 

 
0.059 
0.840 

Gender 
 Male (%) 

 Female (%) 

 
69(55.65%) 
55 (44.35%) 

 
54 (47.37%) 
60 (52.63%) 

 
0.202 

 

APGAR Score ECC (n=70) IQ Range DCC (n=115) IQ Range P value 

At 1 min (median + IQR) 8 0 8 0 0.161 
At 5 min (median + IQR) 9 0 9 1 0.444 

 

Group ECC (n=60) Range DCC (n=103) Range p value 

DASII score (% ± SD) 92.23±4.09 81.55-100 93.34±3.71 84.08-102.78 0.078 

Table 1: Distribution of demographic variables in study subjects of ECC and DCC

Table 2: Distribution of median for APGAR score among two study groups

Table 3: Distribution of mean DASII score in two study groups
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Discussion

Currently, the literature, along with different
professional bodies including World Health
Organization 2012, Society of Obstetricians and
Gynecologists of Canada 2009, the American College
of Obstetricians and Gynecologists 2012 and the NRP
2010 recommend delayed cord clamping after 60
seconds to maximum of 180 seconds [6,9-13). The
advantage of delayed cord clamping also include
higher haemoglobin levels, additional iron stores, less
fall in haemoglobin (by about 1gm/dl) at 3 months
and less anemia later in infancy [4,7,8,14-19].
Increased iron stores as a consequence of DCC might
reduce the occurrence of anemia, which is known to
be in inverse relation to neurodevelopment [22-32].

In this observational study, we tried to see the effect
of timing of umbilical cord clamping on neuro-
developmental parameters in newborns at an early
age of 6 to 8 weeks in contrast to earlier studies which

Fig. 1: Distribution of median APGAR score

Fig. 2: Distribution of mean DASII score in newborns at 6-8 weeks

were performed at term or later time frame of 4 to 6
months.

Difference in neuro-developmental outcome
assessed in each group by DASII scoring was
statistically insignificant (p<.05), indicating that
neither early nor delayed umbilical cord clamping
has any adverse effect on neuro-development. DASII
(Developmental Assessment Score for Indian Infants)
score was used for neurodevelopmental assessment,
as it is used to measure motor and mental development
at follow up for Indian infants. Mean DASII
composite score in two groups had shown difference,
but it was statistically insignificant.

No earlier study has compared these two groups
on the basis of neurodevelopmental outcomes at such
an early age. Majority studies till date in term
newborns, have been performed at later time frame of
3-6 months of age, with inference that a delay in
clamping of cord by >60 secs will significantly effect
serum ferritin status (increased in delayed cord
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clamping group)[17,20,21]. In our study, age at which
we studied the outcomes of cord clamping was crucial
one, just before nadir when anaemia of infancy occurs
as iron affects neuro-developmental outcomes.

The present study has concluded that delaying
clamping of the umbilical cord prevents neuro-
developmental delay at the age of 6-8 weeks in term
neonates. A possible explanation is that delayed
umbilical cord clamping prevented an exaggerated
fall in haemoglobin and haematocrit just before the
nadir of physiological anemia of infancy in babies.

The current study, although observational in
nature further affirms the fact that delaying the timing
of clamping the umbilical cord is beneficial and the
same should be advocated.

Further research is needed to determine the
optimum time required to provide maximum benefit
of placental transfusion, along with minimal
disadvantages to both mother and newborn.

References

1. McDonald SJ, Middleton p. Effect of timing of
umbilical cord clamping of term infants on maternal
and neonatal outcomes. Cochrane Database Systemic
Rev. 2008 Apr 16; (2):CD004074.

2. Winter C, Macfarlane A, Deneux-Tharaux C, Zhang
W-H, Alexander S, Brocklehurst P, et al. Variations
in policies for management on the third stage of
labor and the immediate management of post
partum hemorrhage in Europe. BJOG. 2007; 114:
845-54.

3. Hutton EK, Hassan ES. Late vs. early clamping of the
umbilical cord in full term neonates: systematic
review and meta-analysis of controlled trials. JAMA.
2007 Mar 21; 297(11):1257-8.

4. Chapparo CM, Neufeld LM, Alaavez GT, Cedillo
RE-L, Dewey KG. Effect of timing of umbilical cord
clamping on iron status in Mexican infants: a
randomized control trial. Lancet. 2006; 367:1997-2004.

5. Ceriani Cernadas JM, Carroli G, Pellegrini L, Otano
L, Ferreira M, Ricci C, et al. The effect of timing of
cord clamping on neonatal vs haematocrit values
and clinical outcome at Term; A Randomized
controlled trial. Pediatrics. 2006; 117(4):779-86.

6. Mercer JS. Current best evidence: a review of the
literature on umbilical cord clamping. J Midwifery
Women’s Health.2001; 46:402-414.

7. Gupta, Ramji s. Effect of delayed cord clamping on
iron stores in infants born to anemic mothers: a
randomized controlled trial. Indian Pediatrics. 2002
Feb; 39(2):130-5.

8. Van Rheenen P. Brabin BJ. Late umbilical cord

clamping as an intervention for reducing iron
deficiency in term infants in developing and
industrialized countries: a systematic review. Ann
Trop Paediaqtrics. 2004 Mar; 24(1):3-16.

9. The WHO  Reproductive Health Library: optimal
timing of cord clamping for the prevention of iron
deficiency anemia in infants. The World Health
Organization (last update 2 March 2012). http://
www.who.int/elena/ titles/cord clamping/en/last.
[Accessed 31 October 2012].

10. ACOG Committee Opinion No. 543. Timing of
umbilical cord clamping after birth. Committee
Opinion, American College of Obstetricians and
Gynecologists. Obstet Gynecol. 2012; 120:1522–1526.

11. Mercer JS. Current best evidence: a review of the
literature on umbilical cord clamping. Journal of
Midwifery & Women’s Health. 2001; 46(6):402–14.

12. Mercer JS. Current best evidence: a review of the
literature on umbilical cord clamping. In: Wickham
S editor(s).Midwifery: Best Practice.  Edinburgh:
Elsevier. 2006; 4:114–29.

13. World Health Organization. Care of the Umbilical
Cord: a Review of the Evidence. Geneva: WHO,1998.

14. Van Rheenen P, Brabin BJ. Late umbilical cord
clamping as an intervention for reducing iron
deficiency in term infants in developing and
industrialised countries: a systematic review. Annals
of Tropical Medicine. 2004; 24(1):3–16.

15. Hutton EK, Hassan ES. Late vs. early clamping of the
umbilical cord in full-term neonates: systematic
review and meta-analysis of controlled trials. JAMA.
2007; 297:1241–52.

16. Mathew JL. Timing of umbilical cord clamping in
term and preterm deliveries and infant and maternal
outcomes: a systematic review of randomized
controlled trials. Indian Pediatr. 2011; 48:123–9.

17. Geethanath RM, Ramji S, Thirupuram S, Rao YN.
Effect of timing of cord clamping on the iron status
of infants at 3 months. Indian Pediatr. 1997; 34:
103–106.

18. Ceriani Cernadas JM, Carroli G, Pellegrini L, Otano
L, Ferreira M, Ricci C, et al. The effect of timing of
cord clamping on neonatal venous haematocrit
values and clinical outcome at term: a randomized,
controlled trial. Pediatrics. 2006; 117:e778–e786.

19. Chapparo CM, Neufeld LM, Alaavez GT, Cedillo
RE-L, Dewey KG. Effect of timing of umbilical cord
clamping on iron status in Mexican infants: a
randomized controlled study. Lancet. 2006; 367:
1997–2004.

20. CerianiCernadas JM, Carroli G, Pellegrini L, Ferreira
M, Ricci C, Casas O, et al. The effect of early and
delayed umbilical cord clamping on ferritin levels
in term infants at six months of life: a randomized,
controlled trial. Arch Argent Pediatr. 2010; 108:
201-8.

Bhawna Dubey et. al. / Effect of Timing of Umbilical Cord Clamping on Neurodevelopmental Outcomes
At 6-8 Weeks of Life in Healthy Term Neonates



14

Indian Journal of Trauma and Emergency Pediatrics / Volume 9 Number 1 / January - March 2017

21. Grajeda R, Pérez-Escamilla R, Dewey KG. Delayed
clamping of the umbilical cord improves
hematologic status of Guatemalan infants at 2 mo of
age. Am J ClinNutr. 1997;65:425-31.

22. Thomas DG, Grant SL, Aubuchon-Endsley NL. The
Role of Iron in Neurocognitive Development.
Developmental Neuropsychology.2009; 34(2):
196 - 222.

23. McCann JC, Ames BN. An overview of evidence for
a causal relation between iron deficiency during
development and deficits in cognitive or behavioral
function. The American Journal of Clinical Nutrition.
2007; 85(4):931-45.

24. Lozoff B, Beard J, Connor J, Barbara F, Georgieff M,
Schallert T. Long-lasting neural and behavioral
effects of iron deficiency in infancy. Nutr. Rev. 2006;
64(5 Pt 2):S34-43.

25. Thomas DG, Grant SL, Aubuchon-Endsley NL. The
Role of Iron in Neurocognitive Development.
Developmental Neuropsychology. 2009;34(2):
196– 222.

26. Szajewska H, Ruszczynski M, Chmielewska A. Effects
of iron supplementation in nonanemic pregnant
women, infants, and young children on the mental
performance and psychomotor development of
children: a systematic review of randomized
controlled trials. Am. J. Clin. Nutr. 2010; 91(6):
1684-90.

27. Sachdev H, Gera T, Nestel P. Effect of iron
supplementation on mental and motor development
in children: systematic review of randomized
controlled trials. Public Health Nutr. 2005; 8(2):
117-32.

28.  Berglund SK, Westrup B, Hägglöf B, Hernell O,
Domellöf M. Effects of Iron Supplementation of LBW
Infants on Cognition and Behavior at 3 Years.
Pediatrics. 2013;131(1):47-55.

29. Gunnarsson BS, Thorsdottir I, Palsson G, Gretarsson
SJ. Iron status at 1 and 6 years versus developmental
scores at 6 years in a well-nourished affluent
population. Acta Pædiatrica. 2007; 96(3):391-95.

30. Konofal E, Lecendreux M, Arnulf I, Mouren M-C.
Iron Deficiency in Children With Attention-Deficit/
Hyperactivity Disorder. Arch. Pediatr. Adolesc. Med.
2004; 158(12):1113-15.

31. Konofal E, Lecendreux M, Deron J, Marchand M,
Cortese S, Zaïm M, et al. Effects of Iron
Supplementation on Attention Deficit Hyperactivity
Disorder in Children. Pediatr. Neurol. 2008; 38(1):
20-26.

32. Lozoff B, Brittenham GM, Wolf AW, McClish DK,
Kuhnert PM, Jimenez E, et al. Iron Deficiency Anemia
and Iron Therapy Effects on Infant Developmental
Test Performance. Pediatrics. 1987; 79(6):981-95.

Bhawna Dubey et. al. / Effect of Timing of Umbilical Cord Clamping on Neurodevelopmental Outcomes
At 6-8 Weeks of Life in Healthy Term Neonates


