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Abstract 
Introduction: Immediate cord clamping (ICC), a fairly new birth practice, is a common routine practice in hospital settings 

throughout the world, replacing the decade long older practice of delayed cord clamping (DCC). A delay in clamping the cord 

facilitates a gentle physiologic transition that benefits all neonates, especially to the vulnerable ones, resulting in increased 

infant’s hemoglobin and hematocrit levels. 

Objective: To determine the effect of timing of cord clamping on hemoglobin and hematocrit levels in preterm deliveries. 

Materials and Method: This was a hospital based prospective cohort study conducted in the department of Obstetrics and 

Gynecology, JNMC, Aligarh. A total number of 150 cases of preterm deliveries were included, which were randomly allocated to 

umbilical cord clamping done at<30 seconds i.e. Group A (50 cases), delayed cord clamping done at 60-120 seconds i.e. Group B 

(50 cases) and delayed cord clamping done at >180 seconds i.e. Group C (50 cases). Hemoglobin and hematocrit levels were 

assessed at birth, at 24 hours after birth and at discharge. Analysis was done using t- test, chi-square test and ANOVA test 

(Analysis Of Variance). 

Results: Mean hemoglobin and hematocrit levels at birth, 24 hours after birth and at discharge were significantly higher in the 

delayed cord clamped neonates as compared to the early clamped group. There was a significant rise in mean hemoglobin level in 

the delayed clamped group B (0.9±1.55 g/dl) and group C (1.82±1.68 g/dl) as compared to the early clamped group A, in which 

there was a reduction of 0.46 ± 1.66 g/dl, in hemoglobin levels. Statistically insignificant rise in mean hematocrit level was 

observed in delayed clamped group B (2.21 ± 2.97 %) and group C (1.24±3.22%), as compared to group A (1.41± 6.72%). 

Conclusion: Delayed cord clamping is associated with higher hematocrit and hemoglobin levels at birth, at 24 hours and at 

discharge in preterm deliveries. This is a low cost intervention and its implementation would be particularly relevant in under-

resourced settings, where anemia is still a major challenge. 
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Introduction 
Cord clamping is a part of the third stage of labor, 

during the time between the delivery of the baby and 

the placenta. However, the optimal timing for cord 

clamping after delivery has been a subject of much 

debate and the ideal timing is yet to be established and 

needs to be reconsidered.(1) The comparative benefits 

and shortcomings of early versus delayed cord 

clamping need further conclusive research in the field. 

While early cord clamping allows for initiating the 

immediate resuscitation of the neonate; delaying the 

cord clamping significantly increases the transfer of 

blood from the placenta to the infant.(2,3) A delay of 30 

to 45 seconds results in 8% to 24% increase in blood 

volume (2–16 ml/kg after cesarean birth and 10–28 

ml/kg after vaginal birth), which would otherwise be 

wasted and the baby be deprived of the much needed 

blood.(4) Early cord clamping denies the infant of the 

vital additional blood volume transferred from the 

placenta (around additional 30%), putting the infant at 

increased risk of iron deficiency anemia, especially in 

low resource settings with high prevalence of maternal 

anemia. Delayed cord clamping results in an increase in 

blood volume and higher blood pressure,(5,6) higher 

hemoglobin and hematocrit levels(7,8,9) as well as iron 

stores of the neonate, thereby reducing the need for 

subsequent blood transfusions(8) and decreased 

incidence of neonatal anemia, more optimal oxygen 

transport and higher red blood cell flow,(10) fewer days 

on oxygen and ventilation,(11) fewer blood 

transfusions(8,11) and lower rates of intraventricular 

hemorrhage (IVH).(12,13) Keeping the above points in 

mind, we had planned this study to determine the effect 

of delayed umbilical cord clamping in preterm 

deliveries in terms of neonatal outcome.  

 

Materials and Method 
Study design and sampling: The prospective cohort 

study was conducted in the department of Obstetrics 

and Gynecology in collaboration with the neonatal 

section of department of Pediatrics, at Jawaharlal Nehru 

Medical College and Hospital, AMU, Aligarh. Women 

with single live intrauterine pregnancies <37 weeks of 

gestational age, presenting to the hospital with 

symptoms indicating that they might deliver before 37 

weeks were assessed for eligibility. During the study 

period, a total number of 1253 preterm deliveries were 

registered. Based on the inclusion and exclusion criteria 

of our study, cases were selected and were included in 

the study after taking informed consent. Group 
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allocation was done when the birth was imminent, and 

mothers were randomly allocated into three groups 

according to the timing of cord clamping. 

Group A: Umbilical cord clamping done at <30 sec. 

Group B: Delayed cord clamping done at 60-120 sec. 

Group C: Delayed cord clamping done at > 180 sec.  

Time of clamping of umbilical cord was noted after 

the delivery of baby using a stop watch and the baby 

was transferred to the neonatology staff. 

Evaluation of the mothers: A complete and detailed 

history, general physical examination and systemic 

examination were done for each woman, after taking 

informed consent. 

Evaluation of the neonates: The neonatal data was 

collected at 3 points of time- at birth, 24 hours after 

birth and at discharge from the hospital. Neonatal 

hemoglobin and hematocrit were determined by using 

auto hematology analyzer. 

 

Neonatal hemoglobin and hematocrit values 

 Normal 

Range(14) Anemia(15) Polycythemia(16) 

Hemoglobin 

(g/dl) 

18.5±2.0 13.0 22 

Hematocrit 

(%) 

60±8% 45 65 

The three groups were compared for the following 

parameters: 

1. Neonatal hemoglobin levels at birth, 24 hours and 

at time of discharge. 

2. Neonatal venous hematocrit values at 24 hours and 

at time of discharge. 

3. Rise in hemoglobin levels. 

4. Rise in hematocrit values. 

Statistical analysis: Data was analyzed using the t-test, 

chi-square test and ANOVA test (Analysis Of 

Variance). A p-value of <0.05 was considered 

statistically significant. 

Study Duration: The study was conducted for a period 

of 2 years (2014-2016). The rights of the patients 

during interview were well respected. 

Ethical approval: The study protocol was approved by 

the institutional research Ethics Committee, Jawaharlal 

Nehru Medical College, AMU, Aligarh. Furthermore, 

written consent was obtained prior to participation in 

the study. 

 

Results 
A total number of 150 cases of preterm deliveries 

were included in the study. Mean age of mothers in our 

study was 24.54 ±3.56 years with a range of 18-36 

years, while the mean gestational age of neonates was 

found to be 32.18 ±5.01 weeks. Almost half of the 

cases (43%) were multigravidae Mean birth weight of 

neonates in our study was 1.83±0.46 kg and maximum 

numbers of cases were between 1.6- 2.0 kg group 

(45.3%). No significant difference in Apgar score at 1 

minute and 5 minutes was noted among the three study 

groups. 

In our study, statistically significant difference in 

mean hemoglobin levels at birth were seen in cases of 

delayed cord clamping, both at 60-120 seconds (group 

B) and at >180 seconds (group C), as compared to early 

cord clamping done at <30 seconds (group A). 

Similarly, significant difference in mean hemoglobin 

levels were observed at 24 hours after birth and at the 

time of discharge; showing that delayed cord clamping 

has a beneficial effect on neonatal hemoglobin levels. 

In delayed cord clamped neonates, a statistically 

significant difference in mean rise in hemoglobin 

levels, from birth till the time of discharge, was 

observed. There was a mean rise in hemoglobin levels 

of 0.90 ±1.55 g/dl in DCC group at 60-120 seconds 

(group B) and 1.82 ± 1.68 g/dl in DCC group at >180 

seconds (group C). However, there was a reduction of -

0.46 ± 1.66 g/dl, in hemoglobin levels in neonates in 

which early cord clamping was done at <30 seconds 

(Table 1). 

 

Table 1: Comparison of hemoglobin levels among groups A, B and C 

 
Mean Hemoglobin (g/dl) 

p value 
Group A Group B Group C 

At birth 14.14±1.5 15.02±1.4 16.36±2.2 <0.001 

At 24 hours after birth 13.45±1.5 15.34±1.6 17.28±2.2 <0.001 

At discharge 13.68±1.8 15.92±2.0 18.18±2.2 <0.001 

Rise in hemoglobin (g/dl) -0.46±1.66 0.9±1.55 1.82±1.68 <0.001 

 

In neonates with delayed cord clamping done at 60-120 seconds (group B) and at >180 seconds (group C), we 

found statistically significant differences in hematocrit levels, as compared to the early clamped group (group 

A).The difference in hematocrit levels were highly significant, both at 24 hours and at the time of discharge. There 

was a mean rise of 1.41±6.72% in hematocrit levels in early clamped group A; 2.21±2.97% in group B and 

1.24±3.22% in group C. There was a statistically insignificant rise in the hematocrit levels from birth till discharge, 

in both the early cord clamped group as well as in neonates with delayed cord clamping done at 60-120 seconds and 

at >180 seconds (Table 2). 
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Table 2: Comparison of hematocrit levels among groups A, B and C 

 Mean Hematocrit (%) 
p value 

Group A Group B Group C 

At 24 hours after 

birth 
43.86±5.2 46.56±4.8 47.42±6.1 0.003 

At discharge 45.27±6.5 48.78±5.4 48.66±6.0 0.005 

Rise in 

hematocrit (%) 
1.41±6.72 2.22±2.97 1.24±3.22 0.532 

 

Discussion 
The theoretical foundation for the study was that 

the additional blood volume received by placental 

transfusion, as a result of DCC, would help to reduce 

neonatal morbidity by providing extra blood volume 

and improving cardiovascular stability. At any point of 

time, preterm neonates have lesser feto-placental blood 

volume as compared to term infants, making them more 

vulnerable to have a deficit in case of early cord 

clamping.(17) Delayed cord clamping allows time for 

adequate placental transfusion to supply the essential 

blood volume to the neonate. In our study, mean 

hemoglobin levels noted at birth in group A, B and C 

were 14.14 ±1.5 g/dl, 15.02 ±1.4 g/dl and 16.36 ±2.2 

g/dl, respectively (p<0.05), which was found to be 

statistically significant, both in DCC at 60-120 seconds 

(group B), and at >180 seconds (group C), as compared 

to early cord clamping done at <30 seconds (group A). 

Similarly, mean hemoglobin levels at 24 hours after 

birth in groups A, B and C, were 13.45 ±1.5 g/dl, 15.34 

±1.6 g/dl and 17.28 ±2.2 g/dl, respectively (p<0.05) and 

at time of discharge were 13.68 ±1.8 g/dl, 15.92 ±2.0 

g/dl and 18.18 ±2.2 g/dl, respectively (p<0.05), 

showing that hemoglobin levels in delayed clamped 

groups were significantly higher than early clamped 

neonates at 24 hours after birth and at discharge. This 

shows that delayed cord clamping increases placental 

transfusion and has a beneficial effect on neonatal 

hemoglobin levels. Ibrahim et al. (2000), Ultee et al. 

(2008) and Elimian et al. (2014) demonstrated a similar 

significant increase in mean hemoglobin levels in their 

studies.(6,18,19) (Table 3) 

There was a mean rise in hemoglobin levels of 0.90 

±1.55 g/dl in DCC group at 60-120 seconds (group B) 

and 1.82 ± 1.68 g/dl in DCC group at >180 seconds 

(group C). However, there was a reduction of -0.46 

±1.66 g/dl, in hemoglobin levels in neonates in which 

early cord clamping was done at <30 seconds. There 

was a significantly higher rise in hemoglobin levels in 

delayed cord clamped neonates as compared to the 

early clamped neonates, from birth till the time of 

discharge. This initial rise in hemoglobin levels in 

preterm neonates reduces the need for blood 

transfusions and its subsequent complications, improves 

tissue perfusion and increases iron stores in the neonate, 

lasting up to 2-3 months of age. A similar rise in 

hemoglobin levels by 0.9 g/dl was noted in a study 

done by Popat et al. (2016).(20) 

Mean hematocrit levels observed at 24 hours of 

birth, in group A, B and C, were 43.86±5.2%, 

46.56±4.8% and 47.42±6.1%, respectively (p=0.003); 

while, at discharge were 45.27±6.5%, 48.78±5.4% and 

48.66±6.0%, respectively (p=0.005). In neonates with 

delayed cord clamping done at 60-120 seconds (group 

B) and at >180 seconds (group C), we found 

statistically significant differences in hematocrit levels, 

as compared to the early clamped group (group A), both 

at 24 hours and at the time of discharge. This improved 

hematocrit level results in improved iron stores of the 

neonate, and hence, a beneficial effect on overall 

neonatal outcome. Elimian et al. (2014), Song et 

al.(2015) and Chun et al. (2016) also reported similar 

findings of a significant increase in hematocrit levels in 

delayed cord clamped neonates.(19,21,22) (Table 4) 

There was a mean rise of 1.41 ± 6.72% in 

hematocrit levels in early clamped group A; 2.21 ± 

2.97% in group B and 1.24 ± 3.22% in group C, which 

is a statistically insignificant rise in the hematocrit 

levels from birth till discharge, in both the early cord 

clamped group as well as in neonates with delayed cord 

clamping done at 60-120 seconds and at >180 seconds. 

This result may be due to variations in plasma volume 

that occur shortly after delivery, that either concentrate 

or dilute the RBCs in the blood stream, to either 

increase or decrease hematocrit values, respectively. 

 

Table 3: Mean hemoglobin values in various studies 

Study and Year 

Mean hemoglobin level (g/dl) 

p value and Inference 
Early clamping 

Delayed 

clamping 

Elimian et al (2014) 16.3±2.3 17.4±2.6 0.001, Significant 

Ultee et al (2008) 11.1±1.7 13.4±1.9 <0.05, Significant 

Ibrahim et al (2000) 12.9±0.6 16.8±0.4 0.001, Significant 

Our study (2016) 13.45±1.5 17.28±2.2 <0.05, Significant 
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Table 4: Mean hematocrit values in various studies 

Study and Year 

Mean hematocrit level (%) in 

p value and inference 
Early clamping 

Delayed 

clamping 

Our study (2016) 43.86±5.2 47.42±6.1 0.003, Significant 

Chun et al (2016) 47.2±7.5 54.0±6.2 <0.05, Significant 

Elimian et al (2014) 47.4±7.3 51.3±7.3 0.001, Significant 

W Oh et al (2011) 40.2±5.1 44.9±7.8 <0.05, Significant 

Strauss et al (2008) 53.0±1.1 56.0±1.3 0.188, NS 

Mercer et al (2006) 46.0±6.0 49.0±6.0 0.06, NS 

Mercer et al (2003) 42.0±9.8 44.0±10.8 0.59, NS 

Ibrahim et al (2000) 39.0±1.4 50.3±1.3 0.001, Significant 

 

Conclusion 
Delayed cord clamping is a relatively inexpensive 

and safe intervention that could provide significant 

benefits to the preterm neonates, especially in an under-

resourced setting, where access to good nutrition is 

limited during childhood and anemia is still a major 

challenge.  

Our study demonstrates the beneficial effects of 

delayed cord clamping in preterm neonates as 

compared to early clamping. Delayed cord clamping 

resulted in significantly higher hemoglobin and 

hematocrit levels, and thereby, improved hemodynamic 

stability; without putting the neonate at increased risk 

of deleterious effects of placental over-transfusion.  

It is time to rethink the management of umbilical 

cord clamping in preterm neonates and change our 

practices. 
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