
Ab s t r Ac t
Anemia is a major health problem worldwide and is estimated to affect 24.8% of the global population in developed and developing countries.1 
The primary cause of anemia, in 50% of cases2 is iron deficiency, which is among the most important factors which contribute to the global burden 
of disease.33 Recently, delaying umbilical cord-clamping has been identified as one of four effective interventions to combat iron deficiency 
during the first 6 months of life.6 An additional 15–40 mL of blood volume per kg of birth-weight can be delivered to the infant through the 
umbilical cord by allowing placental transfusion of blood to complete.7,8 This can increase total blood volume by an estimated 30–50%,7,8 thus 
providing an additional 30–75 mg of iron at birth.7–9 Maximizing placental transfusion of blood takes approximately 3 minutes.10

Materials and Methods: This study was conducted on 150 near term (GA - 35 to 36.6 weeks) and 150 term (GA - 37 to 42 weeks) neonates delivered 
without any complication with uneventful pregnancies. All the patients were randomized for the timing of cord clamping at the time of birth.
Results: Our primary outcome was the neonatal Hematocrit at 6 hrs after delivery in all the groups. The secondary outcomes were neonatal 
hematocrit and neonatal bilirubin at 24 and 48 hrs, and any other abnormal neonatal outcome after delivery during hospital stay, maternal blood 
loss at the time of delivery, maternal postnatal hemoglobin and any abnormal maternal outcome after delivery (eg. PPH) during hospital stay.
Discussion: The neonatal hematocrit levels were significantly higher in DCC groups whereas prevalence of neonatal anemia was significantly 
higher in ECC group. There was no significant difference in the neonatal bilirubin levels at 24 and 48 hrs, in both early and delayed cord clamping 
groups, in both near term and term neonates. There were no significant differences in the adverse early neonatal and maternal outcomes in 
both early and delayed cord clamping groups.
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In t r o d u c t I o n
Anemia is a major health problem worldwide and is estimated to 
affect 24.8% of the global population in developed and developing 
countries.1 The primary cause of anemia, in 50% of cases2 is iron 
deficiency, which is among the most important factors which 
contribute to the global burden of disease.3 Iron deficiency during 
gestation and infancy can have devastating effects on both neural 
development and behavioral outcomes, and many of these negative 
consequences are not reversed by iron therapy.4 During the first 
six months of life, infants are largely dependent on the iron supply 
present at birth for growth and hemoglobin production.5 

Recently, delaying umbilical cord-clamping has been identified 
as one of four effective interventions to combat iron deficiency 
during the first 6 months of life.6 An additional 15–40 ml of blood 
volume per kg of birth-weight can be delivered to the infant 
through the umbilical cord by allowing placental transfusion of 
blood to complete.7,8 This can increase total blood volume by an 
estimated 30–50%,7,8 thus providing an additional 30–75 mg of 
iron at birth.7,8,9 Maximizing placental transfusion of blood takes 
approximately 3 minutes.10

Iron stores at birth correlate with iron stores at 6 to 12 months of 
age11 and are determined by the transplacental iron transferred to 
the foetus and the blood transferred from the placenta at the time 
of delivery. This in turn, is determined by the timing of umbilical 
cord clamping. Policies for timing of cord clamping vary from time 
to time and place to place.

At the time of birth, the neonate is still attached to the mother 
via the umbilical cord, which is the part of the placenta. The neonate 

is usually separated from the placenta by clamping the cord 
between two clamps. One clamp is placed close to the neonate’s 
navel and the second is placed further along the umbilical cord; then 
the cord is cut between the two clamps. This takes place during the 
third stage of labour, which is the period of time from the birth of 
the neonate to the delivery of the placenta. 

In practice, clamping the umbilical cord often takes place 
once cord pulsation has ceased or at least beyond the first minute 
following the birth of the baby. This intervention is likely to have 
most public health impact in countries like India with a high 
prevalence of anaemia during pregnancy and infancy. 

Deferral of cord clamping provides about 80 mL of blood after 
1 min and 100 ml after 3 min of birth.12,13 This contributes 40-50 mg/
kg of extra iron to the neonate, which might prevent iron deficiency 
in the first year of life.14,15 Another potential benefit of delayed cord 



Comparative Study of Outcome of Immediate vs Delayed Clamping of Umbilical Cord

Journal of Mahatma Gandhi University of Medical Sciences and Technology, Volume 3 Issue 1 (January-April 2018) 26

clamping is increase in haematopoietic stem cells transferred to the 
newborn which might play a role in different blood disorders and 
immune conditions.16 

When cord clamping is delayed at birth or the cord is milked, 
infants experience placental transfusion as whole blood is 
transferred (or transfused) from the placenta to the infant during 
the first few minutes of life. This blood contains not only volume and 
red blood cells but also millions of stem cells important in repairing 
tissue and building immune-competence. The red blood cells are 
a major source of iron during the first few months of life. When the 
cord is cut rapidly, the infant has no access to approximately 30 
ml/kg (of birth weight) of blood—about 30% of the fetal-placental 
blood volume. This additional blood volume may reduce the 
vulnerability of infants to inflammatory processes and provide 
protection against infection.17,18 

Regarding maternal outcomes, there is a very little evidence 
to suggest that the timing of cord clamping has an impact on the 
incidence of postpartum haemorrhage (or peripartum blood loss) 
or any other adverse outcome. 

This study was conducted with the objective to determine the 
effect of delayed cord-clamping on hematocrit level of neonates 
and to determine the clinical effects of delayed cord-clamping in 
neonates and mothers. 

MAt e r I A l s A n d Me t h o d s
Randomized controlled trial was conducted at Mahatma Gandhi 
Medical College and Hospital, Jaipur between 1st January 2014 
to 30th June 2015. 150 near term neonates (35–36.6 weeks of GA), 
and 150 term neonates (37–42 weeks of GA), delivered without 
any complication to the mother with uneventful pregnancies were 
included in the study.

Inclusion Criteria
• Venous blood collected at 6, 24 and 48 hours after birth from 

near term neonates (35–36.6 weeks of GA) and term neonates 
(37–42 weeks of GA).

• Maternal blood collected at 24 hrs after delivery.

Exclusion Criteria
• Mothers having diabetes mellitus, hypertension, heart disease 

or any other illness.
• Neonates with congenital malformations
• Congenital heart disease
• Hypoxia, respiratory distress syndrome
• Meconium aspiration syndrome (MAS)
• Neonatal Sepsis
• Persistent pulmonary hypertension (PPHTN)
• Large for GA or Small for GA

Method of Randomization
Computer generated random number sequences were placed 
in opaque sealed envelopes. The envelopes were opened when 
the women in labour (fulfilling the inclusion criteria), were about 
to deliver. After the delivery of the baby the cord was clamped 
according to the time specified for that group.

Methodology
This study was a randomized controlled trial, performed on 
150 near term (35–36.6 weeks of gestational age) and 150 term 

neonates (37–42 weeks of gestational age), delivered without any 
complication to the mother with uneventful pregnancies.

After written parental consent, patients were randomly 
assigned for cord clamping within first 20 sec ( group-1), at 1 min 
or between 45-75 sec ( group-2) or at 3 min or >120 sec ( group-
3). Baseline maternal data with regard to age, parity, period of 
gestation, maternal antenatal hemoglobin and any medical illness, 
were recorded in all cases. The envelopes were opened when the 
women in labour (fulfilling the inclusion criteria), were about to 
deliver. At the time of delivery, an observer used a stopwatch to 
record the elapsed time before the umbilical cord was clamped. 
After delivery of the baby, the cord was clamped according to the 
time specified for that group. During this time, the newborn was 
held below but within 10 cm of the vaginal introitus and utmost 
care was taken to prevent hypothermia in the neonate by adequate 
drying and wrapping. Thereafter, the newborn was placed under a 
preheated radiant warmer in the delivery room. 

Weight of the newborns at birth was noted. The newborns were 
examined thoroughly. Venous hematocrit values of neonates were 
measured at 6, 24 and 48 hours of life. Along with this, S. bilirubin 
values of neonates were measured at 24 and 48 hours after delivery. 
The sample was drawn from the antecubital vein of the neonate. 

For the measurement of maternal blood loss, all vaginal blood 
was collected immediately after delivery by placing a pan and 
pad under the woman’s buttocks until she was transferred to the 
postpartum ward. Maternal venous blood was collected in an EDTA 
vial for hemoglobin estimation after 24 hrs of delivery.

The primary outcome measure was the newborn venous 
hematocrit value at 6 hours after birth. Secondary outcome meas-
ures were neonatal hematocrit at 24 to 48 hours of age, plasma 
bilirubin level at 24 to 48 hours of age, early neonatal morbidity 
and mortality (tachypnea, respiratory grunting, respiratory distress, 
jaundice, seizures, sepsis, necrotizing enterocolitis, neonatal death), 
admission to the NICU, length of hospital stay, postpartum maternal 
blood-loss volume, and maternal hemoglobin value 24 hours after 
delivery. 

Neonatal anemia was taken as venous hematocrit level of <45% 
at 6 hours after birth and polycythemia in the newborn was taken 
as venous hematocrit of >65%.

Postpartum hemorrhage was considered as maternal blood 
loss at the time of delivery, ≥500 mL.

Statistical Analysis
The data was coded and entered into Microsoft Excel spreadsheet. 
Analysis was done using SPSS version 20 (IBM SPSS Statistics Inc., 
Chicago, Illinois, USA) Windows software program. The variables 
were assessed for normality using the Kolmogorov Smirnov test. 
Descriptive statistics included computation of means and standard 
deviations. The Kruskal-Wallis test (for quantitative data within three 
groups) with post hoc Bonferroni test (to make more intra-groups 
comparison) was used for comparison of all clinical indicators. Chi-
square test used for qualitative data whenever two or more than 
two groups were used to compare. Level of significance was set at 
P = 0.05 (p = <0.05 – significant, p = <0.001 – highly significant, p = 
<0.0001 – very highly significant).

re s u lts
The study was conducted on 150 near term (GA - 35 to 36.6 weeks) 
and 150 term (GA - 37 to 42 weeks) neonates delivered without 
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any complication with uneventful pregnancies. All the patients 
were randomized for the timing of cord clamping at the time of 
birth. Both the major groups (i.e. Near Term and Term) were divided 
into 3 subgroups with respect to the timing of cord clamping. The 
3 sub groups were—
1. Early cord clamping group—Timing of cord clamping <20 secs
2. 1 min cord clamping group—Timing of cord clamping 45–75 secs.
3. 3 min cord clamping group—Timing of cord clamping >120 

secs.
All the three subgroups were compared separately for term 

and near term neonates.
All the 3 subgroups (in each major group) were comparable 

in terms of maternal parity, gestational age, maternal antenatal 
hemoglobin and neonatal birth weight. Our primary outcome was 
the neonatal Hematocrit at 6 hrs after delivery in all the groups. The 
secondary outcomes were neonatal Hematocrit & neonatal Bilirubin 
at 24 and 48 hrs, and any other abnormal neonatal outcome after 
delivery during hospital stay, maternal blood loss at the time 

of delivery, maternal postnatal hemoglobin and any abnormal 
maternal outcome after delivery (eg. PPH) during hospital stay.
• In both the near term and term neonate groups, delayed cord 

clamping at 1 or 3 minutes after birth resulted in an increase in 
the venous hematocrit levels measured at 6 hrs, and a decreased 
prevalence of neonatal anemia.

• The neonatal hematocrit levels were significantly higher in 
DCC groups whereas prevalence of neonatal anemia was 
significantly higher in ECC group (Tables 1 to 3).

• There was no significant difference in the neonatal bilirubin 
levels at 24 and 48 hrs, in both early and delayed cord clamping 
groups, in both near term and term neonates.

• There were no significant differences in the early neonatal 
outcomes in both early and delayed cord clamping groups 
(near term and term neonates), with respect to the prevalence 
of neonatal polycythemia, respiratory problems, seizures, 
necrotising enterocolitis, sepsis and neonatal mortality 
(Table 4).

Table 1: Comparison of Neonatal HCT (%) at 6 hrs among the groups

Timing of cord 
clamping
(secs) n

Mean
(%)

Std. 
Deviation

95% Confidence 
Interval for Mean

Minimum
(%)

Maximum
(%) p value

Lower 
Bound

Upper 
Bound

Near 
term

<20 50 50.19 4.56 48.90 51.49 42.20 67.20
0.001 (S)45-75 50 55.83 3.87 54.74 56.92 43.60 68.60

>120 50 60.90 4.16 59.71 62.10 49.20 68.40
Term <20 50 51.07 5.38 49.54 52.60 40.20 68.40

0.001 (S)45-75 50 55.93 4.309 54.69 57.17 45.60 69.60
>120 50 60.87 3.94 59.76 61.98 48.60 69.20

Test applied: Kruskal-Wallis test

Table 3: Comparison of Neonatal HCT (%) at 48 hrs among the groups

Timing 
of cord 
clamping
(secs) n

Mean
(%)

Std. Devia-
tion

95% Confidence Interval 
for Mean

Minimum
(%)

Maximum
(%) p value

Lower 
Bound

Upper 
Bound

Near 
term

<20 50 49.10 4.64 47.78 50.41 41.00 66.20
0.001 (S)45-75 50 54.58 4.03 53.45 55.72 42.00 67.60

>120 50 59.68 4.57 58.36 60.99 44.80 68.00

Term
<20 50 50.08 5.306 48.57 51.59 39.60 67.40

0.001 (S)45-75 50 54.84 4.35 53.58 56.09 44.20 68.40
>120 50 59.33 4.02 58.25 60.51 44.00 68.00

Test applied: Kruskal-Wallis test

Table 2: Comparison of Neonatal HCT (%) at 24 hrs among the groups

Timing 
of cord 
clamping
(secs) n

Mean
(%)

Std. 
Deviation

95% Confidence 
Interval for Mean

Minimum
(%)

Maximum
(%) p value

Lower 
Bound

Upper 
Bound

Near term <20 50 49.50 4.61 48.18 50.81 41.60 66.60
0.001 (S)45-75 50 55.13 4.01 54.00 56.26 42.80 68.00

>120 50 60.13 4.59 58.81 61.45 44.80 68.20
Term <20 50 50.45 5.35 48.93 51.97 40.00 68.00

0.001 (S)45-75 50 55.35 4.39 54.09 56.62 44.60 69.00
>120 50 59.85 4.05 58.71 60.99 44.40 68.40

Test applied: Kruskal-Wallis test
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• No significant difference was noted in the maternal blood loss 
at the time of delivery, maternal postnatal haemoglobin and 
the incidence of any abnormal maternal outcome (e.g. PPH), in 
both early and delayed cord clamping groups (near term and 
term neonates) (Table 7).

• In our study we did not find any significant difference in 
hematocrit values between 1 and 3 min groups (both DCC 
groups). So to conclude, 1 minute cord clamping seems to be 
safe and effective in decreasing the prevalence of neonatal 
anemia without any harmful effect in neonates or mothers 
in both near term and term neonates. We gain very little 
(nonsignificant difference in hematocrit values) by delaying 
cord beyond 1 minute. Our this observation needs to be 
confirmed by further larger studies.

• Near Term Neonates: The mean neonatal hematocrit at 6 hrs 
of delivery, was 50.19% (SD – 4.56) in early cord-clamping 
group, 55.83% (SD – 3.87) in the 1 min cord-clamping group 
and 60.90% (SD – 4.16) in the 3 min cord-clamping group. The 
difference in the hematocrit levels at 6 hrs, was statistically 
significant (p value – 0.001).

• Term Neonates: The mean neonatal hematocrit at 6 hrs of 
delivery was 51.07% (SD – 5.38) in early cord-clamping group, 
55.93% (SD – 4.309) in the 1 min cord-clamping group and 
60.87% (SD – 3.94) in the 3 min cord-clamping group. The 
difference in the hematocrit levels at 6 hrs was statistically 
significant (p value – 0.001).

• Near Term Neonates: The mean neonatal hematocrit at 24 hrs of 
delivery, was 49.50% (SD – 4.61) in early cord-clamping group, 
55.13% (SD – 4.01) in the 1 min cord-clamping group and 60.13% 
(SD – 4.59) in the 3 min cord-clamping group. The difference 
in the hematocrit levels at 24 hrs, was statistically significant 
(p value – 0.001).

• Term Neonates: The mean neonatal hematocrit at 24 hrs of 
delivery, was 50.45% (SD – 5.35) in early cord-clamping group, 
55.35% (SD – 4.39) in the 1 min cord-clamping group and 59.85% 
(SD – 4.05) in the 3 min cord-clamping group. The difference 
in the hematocrit levels at 24 hrs, was statistically significant 
(p value – 0.001).

• Near Term Neonates: The mean neonatal hematocrit at 48 hrs 
of delivery, was 49.10% (SD – 4.64) in early cord-clamping 
group, 54.58% (SD – 4.03) in the 1 min cord-clamping group 
and 59.68% (SD – 4.57) in the 3 min cord-clamping group. The 
difference in the hematocrit levels was statistically significant 
(p value – 0.001).

• Term Neonates: The mean neonatal hematocrit at 48 hrs of 
delivery, was 50.08% (SD – 5.306) in early cord-clamping 

group, 54.84% (SD – 4.35) in the 1 min cord-clamping group 
and 59.33% (SD – 4.02) in the 3 min cord-clamping group. The 
difference in the hematocrit levels was statistically significant 
(p value – 0.001).

• Near Term Neonates: The prevalence of the neonates developing 
polycythemia (HCT >65%), at 6 hrs, was 2% (1/50) in early cord-
clamping group, 4% (2/50) in the 1 min cord-clamping group 
and 10% (5/50) in the 3 min cord-clamping group. At 24 hrs, it 
was 2% (1/50) in early cord-clamping group, 4% (2/50) in the 
1 min cord-clamping group and 6% (3/50) in the 3 min cord-
clamping group. While at 48 hrs, it was 0% (0/50) in early cord-
clamping group, 4% (2/50) in the 1 min cord-clamping group 
and 4% (2/50) in the 3 min cord-clamping group. 

• Term Neonates: The prevalence of the neonates developing 
polycythemia (HCT >65%), at 6 hrs, was 4% (2/50) in early 
cord-clamping group, 6% (3/50) in the 1 min cord-clamping 
group and 12% (6/50) in the 3 min cord-clamping group. At 24 
hrs, it was 2% (1/50) in early cord-clamping group, 4% (2/50) 
in the 1 min cord-clamping group and 8% (4/50) in the 3 min 
cord-clamping group. While at 48 hrs, it was 2% (1/50) in early 
cord-clamping group, 2% (1/50) in the 1 min cord-clamping 
group and 6% (3/50) in the 3 min cord-clamping group.

• Near Term Neonates: The mean neonatal bilirubin at 24 hrs of 
delivery, was 3.35 mg/dl (SD – 1.006) in early cord-clamping 
group, 3.39 mg/dl (SD – 0.82) in the 1 min cord-clamping 
group and 3.33 mg/dl (SD – 0.93) in the 3 min cord-clamping 
group. The difference in the bilirubin levels was statistically 
non-significant (p value – 0.91).

• Term Neonates: The mean neonatal bilirubin at 24 hrs of delivery, 
was 3.36 mg/dl (SD – 0.83) in early cord-clamping group, 3.42 
mg/dl (SD – 0.86) in the 1 min cord-clamping group and 3.47 
mg/dl (SD – 0.88) in the 3 min cord-clamping group. The 
difference in the bilirubin levels was statistically nonsignificant 
(p value – 0.8).
In the study, the only abnormal neonatal outcome noted, was 

the respiratory problem in the form of Grunting and Tachypnoea, 
among all the groups. In the near term group, the incidence of the 
respiratory problem was 2% in early cord-clamping group, 2% in 
the 1 min cord-clamping group and 6% in the 3 min cord-clamping 
group. The difference in the outcome was statistically non-
significant (p value – 0.45). While in the term group, the incidence 
of the respiratory problem was 6 % in early cord-clamping group, 
6% in the 1 min cord-clamping group and 2% in the 3 min cord-
clamping group. The difference in the outcome was statistically 
non-significant (p value – 0.49).

The incidence of abnormal maternal outcome in the form of 
postpartum hemorrhage (maternal blood loss at the time of delivery 
≥500 ml) in different groups was, in near term cases – 4% in early 
cord-clamping group, 2% in the 1 min cord-clamping group and 6% 
in the 3 min cord-clamping group. The difference in the outcome 
was statistically non-significant (p value – 0.11). While in term cases 
– 0% in early cord-clamping group, 4% in the 1 min cord-clamping 
group and 0% in the 3 min cord-clamping group. The difference 
in the outcome was statistically non-significant (p value – 0.34).

dI s c u s s I o n

This randomized controlled trial was conducted with the objective 
to determine the effect of delayed cord-clamping on hematocrit 
level of neonates and to determine the clinical effects of delayed 
cord-clamping in neonates and mothers. 

Table 4: Table showing the Prevalence of Neonatal Polycythemia (HCT 
>65%) among the groups

Timing of cord 
clamping
(secs) n

Prevalence of Neonatal Poly-
cythemia 
(HCT >65%)
At 6 hrs
n/N (%)

At 24 hrs
n/N (%)

At 48 hrs
n/N (%)

Near term
<20 50 1/50 (2) 1/50 (2) 0/50 (0)
45-75 50 2/50 (4) 2/50 (4) 2/50 (4)
>120 50 5/50 (10) 3/50 (6) 2/50 (4)

Term
<20 50 2/50 (4) 1/50 (2) 1/50 (2)
45-75 50 3/50 (6) 2/50 (4) 1/50 (2)
>120 50 6/50 (12) 4/50 (8) 3/50 (6)
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This study was conducted in the department of pediatrics in 
Mahatma Gandhi Medical College and Hospital, Jaipur, on 150 near 
term and 150 term neonates born without any complications to the 
neonate and the mother in an uneventful pregnancy. The primary 
outcome measure was the neonatal venous hematocrit value at 
6 hours after birth. Secondary outcome measures were neonatal 
hematocrit at 24 to 48 hours of age, plasma bilirubin levels at 24 to 
48 hours of age, early neonatal abnormal outcome (tachypnoea, 
respiratory grunting, respiratory distress, jaundice, seizures, sepsis, 
necrotizing enterocolitis, neonatal death), postpartum maternal 
blood-loss volume, maternal hemoglobin value at 24 hours after 
delivery and any abnormal maternal outcome in terms of PPH. 

In our study, we found that mean neonatal hematocrit was sig-
nificantly higher in delayed cord clamping group (1 and 3 minutes) 
as compared to early cord clamping group in both near term and 
term (Tables 1 to 3). The results were same as in previous studies of 
Wilson et al. (1941)19, Philip et al. (1960)20, Lindercamp et al. (1992)21, 
Nelle et al. (1993)22, Chaparro et al. (2006)23, Cernadas et al. (2006)12, 
Jaleel et al. (2009)24, Shirvani et al. (2010).25 

The prevalence of polycythemia (Hct >65%), in both near term 
and term neonates, at 6, 24 and 48 hrs had some difference in ECC 
and DCC group but it was not statistically significant (Table 4).

As described in other studies, Andersson O et al. (2013)26, Hay W 
et al. 2012, Halliday et al. 2009, Cernadas et al. (2006)12, van Rheenen 
et al. (2004)27, Lindercamp et al. (1992)21, Oxford Midwives Research 
Group (1991)28, there was no significant difference in the prevalence 
of polycythemia and no polycythemia related harmful effects were 
observed. Hutton et al. (2007)29 did find significantly higher rates of 
polycythemia associated with DCC, although they commented that 
no infant in any of the included studies in their review had been 
symptomatic. In the Cochrane report, the risk ratio of polycythemia 
by ECC compared to DCC was estimated to 0.39 (95%CI 0.12 to 1.27).

Table 5: Comparison of neonatal bilirubin level at 24 hrs among the groups

Timing 
of cord 
clamping
(secs) n

Mean
(mg/dl)

Std. Devia-
tion

95% Confidence Interval 
for Mean

Minimum
(mg/dl)

Maximum
(mg/dl) p value

Lower 
Bound

Upper 
Bound

Near 
term

<20 50 3.35 1.006 3.07 3.64 2.10 5.40
0.9145-75 50 3.39 0.82 3.16 3.62 2.40 5.40

>120 50 3.33 0.93 3.06 3.60 2.10 5.60

Term
<20 50 3.36 0.83 3.12 3.59 2.20 5.40

0.845-75 50 3.42 0.86 3.17 3.67 2.40 5.70
>120 50 3.47 0.88 3.22 3.72 2.20 5.40

Test applied: Kruskal-Wallis test

 There was no significant difference in mean neonatal plasma 
bilirubin values as well as hyperbilirubinemia rates were similar in 
the 3 sub-groups of both major groups ( Table 5), which goes along 
with other authors’ observations of Cernadas et al. (2006)12, van 
Rheenen et al. (2004)27, Oxford Midwives Research Group (1991)28, 
Nelson et al. (1980).30

Among the other neonatal outcomes (Table 6), evaluated in 
our study, the only abnormal neonatal outcome noted, was the 
respiratory problem in the form of Grunting and Tachypnoea, 
among all the groups. In the near term group, the incidence of the 
respiratory problem was 2% in early cord-clamping group, 2% in 
the 1 min cord-clamping group and 6% in the 3 min cord-clamping 
group. While in the term group, the incidence of the respiratory 
problem was 6% in early cord-clamping group, 6% in the 1 min 
cord-clamping group and 2% in the 3 min cord-clamping group. 
Respiratory disorders in all the newborns were transient. The 
difference was statistically insignificant amongst the sub-groups 
in both the major groups with p values 0.45 and 0.49 respectively.

A transiently higher respiratory rate after DCC was shown by 
Yao et al. (1971)31, but Hutton et al. (2007)29, Cernadas et al. (2006)12 
& the Cochrane Report (2008)32 did not find any significantly higher 
risk of respiratory symptoms associated with DCC. In our study, we 
observed infants for signs of respiratory distress at 1 and 6 hours, 
and did not find any statistically significant differences between 
the two groups (p values 0.45 and 0.49).

With respect to maternal outcomes, no statistically significant 
differences were noted among the ECC and DCC groups. Maternal 
blood loss at the time of delivery, incidence of PPH (Table 7) and 
hemoglobin variations before and 24 hours after delivery,were 
similar among the 3 sub-groups with no statistically significant 
difference. These data are in agreement with what other authors 
have reported Andersson et al. (2013)26, McDonald et al.; Cochrane 

Table 6: Comparison of abnormal neonatal outcome till discharge 
among the groups

Timing of cord 
clamping
(secs) n

Incidence of abnormal 
neonatal outcome - 
Grunting/Tachypnoea
n/N (%) p value

Near term
<20 50 1/50 (2)

0.4545-75 50 1/50 (2)
>120 50 3/50 (6)

Term
<20 50 3/50 (6)

0.4945-75 50 3/50 (6)
>120 50 1/50 (2)

Test applied: Chi-square test

Table 7: Comparison of abnormal maternal outcome till discharge 
among the groups

Timing of cord 
clamping
(secs) n

Incidence of 
abnormal maternal 
outcome – PPH
n/N (%) p value

Near term
<20 50 2/50 (4)

0.1145-75 50 1/50 (2)
>120 50 3/50 (6)

Term
<20 50 0/50 (0)

0.3445-75 50 2/50 (4)
>120 50 0/50 (0)

Test applied: Chi-square test
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Report (2008)32, Cernadas et al. (2006)12, Nelson et al. (1980)30, Botha 
et al. (1968)33 and in disagreement with the belief that late clamping 
is associated with greater postpartum bleeding (Prendiville et al. 
1988)34.

In present study we concluded that in near term and term 
newborns, cord clamping at 1 or 3 minutes after birth resulted in 
an increase of venous hematocrit levels measured at 6, 24 and 48 
hours, within physiologic ranges. There was a decreased prevalence 
of neonatal anemia without any harmful effect in newborns or 
mothers. Thus, this intervention seems to be safe and effective and 
could be implemented easily. 

Till now, the two DCC groups – 1 minute and 3 minutes, have 
hardly ever been compared, but as we found in our study that 
there is no statistically significant difference in the various results 
amongst the two groups, there is no need to unnecessary delay 
the cord clamping till 3 minutes. But still it needs to be further 
evaluated with larger studies.
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