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Abstract
Background: The optimal timing for clamping the umbilical cord remains controversial.
This study aimed to assess the optimal timing of umbilical cord clamping and its effect
on preterm neonates.
Methods: The study was a randomized controlled trial with the registration number:
NCT06000800. It was conducted at Kasr Al Ainy Maternity Hospital, Cairo University
Hospital, where a total of 80 pregnant women were randomly pooled and randomly
divided into four groups with each group comprising 20 pregnant women. Umbilical
cord clamping was performed in the first group immediately (5 sec after birth), after 30
sec in the second group, after 60 sec in the third group, and after 90 sec in the fourth
group. After birth, clinical and laboratory parameters were assessed and recorded at
the 1st, 6th, 12th, 24th, and 48th hours for all preterm neonates.
Results: Delayed cord clamping at 90 sec was linked to improved preterm neonatal
outcomes including heart rate at the 1st and the 6th hours; respiratory rate at the 12th

hour; oxygen saturation at the 1st hour; hemoglobin, hematocrit, and blood glucose
levels at the 6th, 12th, 24th, and 48th hours; but also linked to increase in bilirubin
levels at the 12th, 24th, and 48𝑡ℎ hours (P < 0.001). There was no statistically significant
difference concerning APGAR score; respiratory rate at the 12𝑡ℎ hour, temperature at
the 1st, 6th, 12th, 24th, and 48th hours; hemoglobin, hematocrit, and blood glucose at
the 1st hour; and bilirubin at the 1st, 6th, and 12th hours in all groups (5, 30, 60, and 90
sec) (P > 0.05).
Conclusion: Better levels of blood glucose and hemoglobin were seen in preterm
neonates whose cord clamping was delayed. Further studies should be carried out
to determine the optimal timing of umbilical cord clamping with larger samples, for
extended delay of clamping for more than 90 sec, and with recording of parameters
for an extended period of follow-up even past the neonatal period.
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1. Introduction

Preterm birth is a significant contributor to long-
term adverse neonatal health outcomes. Annually,
almost 15 million neonates are born preterm
worldwide [1]. The umbilical cord clamping (UCC)
procedure is a recognized technique used by
healthcare providers at childbirth. It is often
performed following the second stage of labor;
however, the exact timing has been a matter of
personal preference [2]. Early cord clamping (ECC)
is usually performed immediately after delivery
whereas delayed cord clamping (DCC) involves
UCC performed >30 sec after the birth or once
the cord’s pulsing has stopped [3]. While ECC
has been routinely performed for decades as an
unquestioned intervention, numerous studies sug-
gested that DCC would allow oxygenated blood
to passively enter the newborn through placental
perfusion [4, 5]. Therefore, several studies were
carried out to see whether DCC had any advan-
tages for term and preterm infants. According to
these studies, DCC decreased hospital mortality
and improved hemodynamic neonatal parameters
like cardiac output, heart rate, peripheral arterial
oxygen saturation, and cerebral oxygenation. It
also reduced the prevalence of low iron levels,
early- and late-onset anemia, and decreased iron
deficiency by >40% [6–9].

Furthermore, an increasing body of evidence
started to point out that the neonate’s health could
be negatively impacted by immediate UCC [10–12].
Thus, at present, DCC has been recommended for
full-term neonates, however, its effects on preterm
neonates need further evaluation. Additionally, in
Egypt, there is no clear definition of the timing of
UCC in the policies and procedures used by the
hospitals [13].

1.1. Significance of the study

Performing DCC in preterm neonates is restricted,
and further proof is required before it can be
formally advised [12]. Clinicians could push for the
inclusion of DCC in the resuscitation procedure
for preterm neonates proposing that this practice
might decrease the rate of severe disturbances
in preterm neonates and may be associated with
reduced major morbidity and mortality [14]. Upcom-
ing research with extended follow-up for preterm
neonates is required for firm recommendations
[15]. Also, there is scanty evidence to display
what duration of DCC is best, and therefore the
best time to clamp the umbilical cord remains
ambiguous [9]. Previous studies recommended
comparing different lengths of delay in UCC. Until
then, a period of 30–180 sec seems justified
or until the cord is collapsed and white [11].
Additionally, the American College of Obstetricians
and Gynecologists (ACOG) established DCC for at
least 30–60 sec after childbirth as the standard
of intervention during childbirth room treatment for
full-term and preterm neonates [14, 16].

To date, the timing for cord clamping in the
Maternity Hospital of Cairo University is not
standardized. The results of the current study
will expand the body of knowledge and provide
evidence-based practice regarding the effect and
best timing of UCC in preterm neonates in the
nursing specialty. Thus, this study aimed to assess
the optimal timing of UCC and its effect on
preterm neonates. The following hypothesis was
formulated: “There is no effect of umbilical cord
clamping timing on preterm neonates.”

2. Methods

2.1. Research design

A randomized controlled trial was conducted,
wherein participants were randomly assigned
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one of the two groups—the experimental group
receiving the intervention under test and the
control group receiving standard hospital care [17].

2.1.1. Randomization and random assign-
ment

To ensure the randomization, first, random recruit-
ment of the pregnant women was done using
computer-generated random numbers. Then, preg-
nant women who fit the inclusion criteria were
assigned randomly to either a study or control
group; because the study was not blinded, both the
participants and the researchers knew which group
each participant belonged to. Pregnant women
were randomized into four groups (groups 1, 2, 3,
and 4) using sealed envelopes (Figure 1). Our trial
has objective measures so this might be less at risk
of bias from the lack of binding.

2.2. Outcome measures

Primary outcomes were hemoglobin, hematocrit,
bilirubin, and blood glucose levels, while, sec-
ondary outcomes were APGAR score and neonatal
vital signs.

2.3. Setting

The study was conducted in two settings, the first
was the casualty department (section 10) at the
obstetrics and gynecology hospital at Kasr El Ainy
University Hospital which offers free obstetrics and
gynecology health services to pregnant women
and women in labor who are at low or high risk,
including antepartum, intrapartum, postpartum,
and neonatal care. Approximately 7760 deliveries
annually are attended to according to its local
statistics for the year 2021. The second setting was
the neonatal intensive care unit that provides free,
high-quality, well-equipped secondary and tertiary

level of care for high-risk neonates with a total
capacity of 50 incubators.

2.4. Sample

Using computer-generated random numbers, a
total of 80 pregnant women and their preterm
neonates were pooled out of 120 who met the
eligibility criteria. Eligibility criteria included healthy
pregnant women with singleton fetuses undergo-
ing early or late preterm cesarean delivery from
29 gestational ages and primiparous and multi-
parous women with elective cesarean section. The
exclusion criteria included asphyxiated preterm
neonates who needed immediate resuscitation,
twins, and women with any obstetrical or medical
complications that arise during childbirth, such as
eclampsia or hemorrhage.

2.4.1. Sample size calculation

Based on data from the literature [18], considering
a significance level of <5% and power of study
of 80%, the sample size was calculated using the
following formula:

n = (𝑍𝛼/2 + 𝑍𝛽)∧2× 2(𝑆𝐷)∧2
𝑑∧2 ,

where, SD stands for standard deviation, which
was derived from a prior study, Z𝛼/2 for 5%, Z𝛽 for
80%, and d for the predicted difference. Therefore,

n = (1.96 + 0.84)∧2× 2(0.77)∧2
(0.69)∧2 =19.5.

The sample size needed, according to the
preceding formula, was 20 in each group, for a
total sample of 80 pregnant women.

2.5. Data collection tools

Three tools were used for data collection:
Tool 1: A structured questionnaire including two

parts: Part I comprising pregnant women’s data
such as age, place of residence, degree of edu-
cation, employment, and obstetric history, while
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Part II containing preterm neonates’ data including
gestational age, birth weight, and gender.

Tool 2: Preterm neonates’ outcomes assessment
sheet: A sheet was developed by the researchers
after reviewing the relevant literature (21), which
included preterm neonates’ physiological statuses
such as oxygen saturation and vital signs, blood
glucose, hemoglobin, hematocrit, and serum biliru-
bin levels.

Tool 3: APGAR score: This tool was adopted by
APGAR (1975) to assess the health of neonates
immediately after birth. It is determined by allo-
cating scores to five simple criteria – color, heart
rate, breathing, muscle tone, and reflex irritability
– with a total score between 0 and 10. A score of
0–3 is interpreted as severe neonatal asphyxia, 4–
7 indicates moderate asphyxia, and 8–10 indicates
absence of difficulty in adjusting to extrauterine life.

2.5.1. Validity and reliability

(i) Validity

To examine the content validity, sentence clarity,
and appropriateness of the material, five academic
nursing specialists in the domains of women’s
health and midwifery nursing, maternity and neona-
tal health nursing, and pediatric medicine were
given unstandardized tools. Before requesting the
ethical committee’s permission, the modifications
were made following the expert’s advice.

(ii) Reliability

Cronbach’s alpha (𝛼), a measure of internal
consistency that shows how closely linked a set
of items are as a group, was used to assess
the reliability of the questionnaire. For Tool 1, the
Cronbach’s 𝛼 value was 0.75, and for Tool 2, it was
0.72.

2.6. Procedure

First, an official letter was sent to the administrative
authorities of Obstetrics and Gynecological Hospi-
tal, Kasr El Ainy to grant approval for conducting
the present research. Data were collected three
days per week for 12 months, beginning the end
of November 2021 to the end of November 2022.
Data collection was carried out in four steps
in each group: recruitment and randomization;
interviewing; intervention; and evaluation.
• Interviewing: All pregnant women were inter-

viewed using a structured interview questionnaire
schedule (tool 1 part I) to obtain their demographic
information, such as age, place of residence,
degree of education, employment, and obstetric
history, including gravidity and parity. The interview
took place at the waiting room of the operation
room. The interview lasted for about 15–20 min for
each pregnant woman.
• Intervention: All groups of preterm neonates

were held 20 cm below the level of the incision
immediately after birth. The umbilical cord of
preterm neonates in the first group was clamped
and cut within 5 sec of delivery, whereas the
umbilical cords of preterm neonates in the second
group were clamped and cut 30 sec after birth. The
umbilical cord was clamped and cut after 60 sec for
the preterm neonates in the third group. The fourth
group of preterm infants had their umbilical cords
clamped and cut after 90 sec. After cord clamping,
all preterm neonates received routine immediate
post-delivery hospital care.

Information including gender, birth weight, and
gestational age was gathered and documented;
preterm neonates’ condition was assessed and
documented immediately after birth in the delivery
room applying APGAR (Tool 3) score at the 1st,
5th, and 10th minutes of life. As soon as the
baby was delivered, the birth scale was used to
measure the weight. Then, the preterm neonates
were transferred immediately to the neonatal
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intensive care unit at the same hospital where
their outcomes were measured (Tool 2). The
physiological status such as vital signs (respiration,
pulse, and temperature) were measured and
documented at the first, sixth, twelve, twenty-
fourth, and forty-eighth hours after the event for all
preterm neonates. Additionally, the preterm neona-
tal laboratory investigations were measured when
blood samples were collected for a therapeutic
reason according to the routine of the unit and
not just for the study. Bilirubin, hemoglobin, and
hematocrit levels were measured at the 1st, 6th, 12th,
24th, and 48th hours after birth.

2.7. Data analysis

The collected data were coded and statistically
analyzed using the statistical package for the
Social Sciences (SPSS) version 28 (IBM Corp.,
Armonk, NY, USA). This allowed for the determina-
tion of the mean and standard deviation for quanti-
tative variables, as well as frequencies (number of
cases) and relative frequencies (percentages) for
categorical variables. For non-normally distributed
quantitative variables, the non-parametric Kruskal–
Wallis test and the Mann–Whitney test were
employed; for regularly distributed quantitative
variables, analysis of variance (ANOVA) with
multiple comparisons post-hoc test was used to
compare the groups. To compare categorical data,
a Chi-square (2) test analysis was performed. The
exact test was used in its place when the expected
frequency was <5.

3. Results

Table 1 illustrates no statistically significant differ-
ences between the total studied groups in relation
to their, residence, educational level, occupation,
gravidity, and parity (P > 0.05).

Table 2 shows that the mean gestational age
was 31.21 weeks, while the mean birth weight was

1856.2 gr and the male-to-female ratio was 1.05:1.
The ANOVA test revealed no statistically significant
differences among preterm neonates in the four
groups concerning birth weight and gestational
age (P > 0.05).

After birth, immediate neonatal assessment
by Apgar score displayed that ANOVA test
revealed no statistically significant differences
among preterm neonates in the four groups
at the 5th and 10th minutes (P > 0.05), while,
the 1st minute APGAR score showed statistically
significant difference favoring the fourth group (P
= 0.015) over the other three groups as shown
in Figure 2. However, this finding is of no actual
relevance as the outcome preceded the studied
intervention.

Table 3 shows that at the 1st and 6th hours after
birth, ANOVA test revealed statistically significant
difference regarding the total mean scores of
preterm neonates’ heart rate between the four
groups (P = 0.004 and 0.002, respectively) with
favoring stability of heart rate in the 2nd group at
the 1st hour and the 1st group at the 6th hour (mean±
SD =135.90 ± 18.18 and 139.6 ± 23.7, respectively).
This table also shows that at the 12th and 24th

hours after birth, there was a statistically significant
difference in the total mean scores of preterm
neonates’ respiratory rate between the four groups
(P = 0.002 and 0.001, respectively) with favoring
stability of it in the 3rd group at the both 12th and
24th hours (mean ± SD = 55.9 ± 8.4 and 51.5 ± 6.4,
respectively). Otherwise there were no statistically
significant differences regarding the total mean
scores of preterm neonates’ physiological status
between the four groups at the 1st, 6th, 12th, 24th,
and 48th hours after birth.

Table 4 shows that ANOVA test revealed a highly
statistically significant difference in the total mean
scores of preterm neonates’ blood glucose level
between the four groups at the 1st and 6th hours
after birth (P < 0.001) with the highest total mean
score in the 2nd group (mean ± SD = 100.65 ± 81.54
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Figure 1: Flow diagram of group recruitment.

Table 1: Distribution of the participating pregnant women according to demographic characteristics and obstetric profile (N = 80).

1st group (5 sec)
(n = 20)

2nd group (30
sec) (n = 20)

3rd group (60 sec)
(n = 20)

4th group (90 sec)
(n = 20)

Chi-
square
test

P-value

No % No % No % No %

Maternal age (mean ± SD) 28.40 5.52 26.55 6.82 27.75 6.76 26.30 5.05 F =
0.534

0.661

Residence Rural 12 60 15 75 11 55 12 60 1.92 0.589

Urban 8 40 5 25 9 45 8 40

Level of
education

Can’t read &
write

4 20 4 20 0 0.0 1 5 19.36 0.075

Primary school 5 25 4 20 8 40 5 25

Preparatory 4 20 4 20 5 25 1 5

Secondary 4 20 6 30 7 35 6 30

University 3 15 2 10 0 0.0 7 35

Occupation Housewife 17 85 16 80 11 55 14 70 5.26 0.153

Worker 3 15 4 20 9 45.0 6 30

Gravidity Primigravida 6 30 8 40 10 50 8 40 1.66 0.644

Multigravida 14 70 12 60 10 50 12 60

Parity Primipara 7 35 9 45 10 50 10 50 1.21 0.750

Multipara 13 65 11 55 10 50 10 50

and 117.8± 60.1, respectively). At the 12th hour, there
was a statistically significant difference in the total
mean scores of preterm neonates’ hemoglobin
level between the four groups (P = 0.004) with the
highest total mean score in the 4th group (mean

± SD = 17.9 ± 1.0). There was also a statistically
significant difference in the total mean scores of
preterm neonates’ blood glucose level between
the four groups (P = 0.002) with the highest total
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Table 2: Percentage distribution of preterm neonates’ characteristics in the four groups (N = 80).

1st group (5 sec)
(n = 20)

2nd group (30
sec) (n = 20)

3rd group (60 sec)
(n = 20)

4th group (90 sec)
(n = 20)

Chi
square
test/F

P-value

No % No % No % No %

Gestational age (mean ± SD) 31.7 3.27 31.6 3.35 31.4 2.82 31.9 2.48 F = 1.12 0.118

Total mean gestational age = 31.21 ± 1.01 wk

Birth wt in gr (mean ± SD) 2065.0 533.7 1984.7 1158.7 1682.5 495.0 1692.5 359.2 F = 1.56 0.206

Total mean birth weight = 01856.2 ± 1711

Gender Male 9 45 12 60 10 50 10 50 0.951 0.813

Female 11 55 8 40 10 50 10 50

 

0

1

2

3

4

5

6

7

8

frist min. apgar scor

value
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value

10 min. apgar scor

value
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2nd group (30 second)

3rd group (60 soconds)

4th group (90 second)

Figure 2: Description of the APGAR score at the 1st, 5th, 10th minutes among the preterm neonates.

mean score in the 2nd group (mean ± SD = 98.7 ±
37.9).

This table also shows that at the 24th and 48th

hours, there were a highly statistical significant
differences in the total mean scores of preterm
neonates’ hemoglobin, hematocrit, blood glucose,
and bilirubin levels between the four groups (P
= 0.001 and 0.001, respectively) with the highest
hemoglobin, hematocrit, and bilirubin total means
in the 4th group (mean ± SD = 17.9 ± 1.0, 49.4 ±
7.0, and11.2 ± 4.2 and mean ± SD = 18.4 ± 1.06,
50.9 ± 7.3, and 14.5 ± 4.5, respectively) and the
highest level of blood glucose total means in the
2nd group (mean ± SD = 97.4 ± 32.2 and 101.7 ±
25.6, respectively). On the other hand, there was
no statistically significant difference between the
four groups in the total mean scores of preterm
neonates’ hemoglobin level at the 1st hour (P =
0.319), hematocrit at the 1st and 12th hours (P = 0.847

and 0.130, respectively), and bilirubin level at the 1st,
12th, and 24th hours (P = 0.628, 0.628, and 0.059,
respectively) after birth.

4. Discussion

Professional recommendations for delaying cord
clamping are updated frequently due to ongoing
updates of body of evidence. While it has
been proven that delaying the UCC is superior
to immediate cord clamping regarding neonatal
outcome in term neonates, the exact timing of
cord clamping in preterm neonates is still under
investigation.

Our study revealed that there are no statistically
significant differences among preterm neonates in
the four groups regarding the APGAR score at
the 5th and 10th min, while the 1st min APGAR
score showed statistically significant difference
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Table 3: Comparison of the total mean scores of preterm neonates’ physiological status in four groups at the 1st, 6th, 12th, 24th,
and 48th hours after birth.

Physiological status 1st group (5 sec)
(n = 20)

2nd group (30
sec) (n = 20)

3rd group (60 sec)
(n = 20)

4th group (90 sec)
(n = 20)

One-way ANOVA

F P-value

Mean ± SD Mean ± SD Mean ± SD Mean ± SD

At the 1st hour

Heart rate 141.25 ± 27.12 135.90 ± 18.18 148.3 ± 21.72 159 ± 11.85 4.75 0.004∗

Respiratory rate 73.50 ± 11.72 69.65 ± 15.14 66.15 ± 17.46 66.15 ± 8.80 1.31 0.277

Temperature 36.58 ± 0.61 36.42 ± 0.51 36.32 ± 0.26 36.26 ± 0.20 2.15 0.101

Oxygen saturation 82.9 ± 7.6 84.5 ± 5.2 88.6 ± 6.4 89.3 ± 6.4∗ 4.74 0.004∗

At the 6th hour

Heart rate 139.6 ± 23.7 143.7 ± 16.6 151.5 ± 12.3 158.5 ± 9.2 5.25 0.002∗

Respiratory rate 70.5 ± 11.1 63.3 ± 12.5 61.9 ± 12.6 65.4 ± 9.5 2.11 0.106

Temperature 36.41 ± 0.72 36.48 ± 1.12 36.70 ± 0.31 36.41 ± 0.22 0.80 0.496

At the 12th hour

Heart rate 146.5 ± 23.5 146.1 ± 15.8 149.7 ± 10.9 153.1 ± 14.9 0.74 0.531

Respiratory rate 66.7 ± 9.4 59.5 ± 10.6 55.9 ± 8.4 62.8 ± 5.8 5.12 0.002∗

Temperature 36.45 ± 0.86 36.68 ± 0.58 36.84 ± 0.36 36.90 ± 0.31 2.53 0.063

At the 24th hour

Heart rate 150.9 ± 20.7 138.7 ± 23.6 151.5 ± 12.9 149 ± 10.9 2.24 0.090

Respiratory rate 63.2 ± 9.4∗ 57.3 ± 11.5 51.5 ± 6.4 59.2 ± 4.1 6.77 0.001∗

Temperature 36.43±0.87 36.39±1.63 37.02±0.30 37.05±0.20 2.97 0.057

Oxygen saturation 96.4±7.3 98.9±1.4 97.5±2.5 98.4±1.4 1.47 0.230

At the 48th hour

Heart rate 149 ± 16.3 151.5 ± 19.9 152.4 ± 14.9 149.8 ± 11.5 0.18 0.908

Respiratory rate 58.1 ± 8.1 55.9 ± 10.3 51.7 ± 6.4 56.1 ± 5.3 2.38 0.076

Temperature 36.67 ± 0.53 36.82 ± 0.91 37.01 ± 0.32 37.08 ± 0.12 2.18 0.097
∗A statistically significant variation at P < 0.05.

favoring the fourth group (90 sec). However, this
finding is of no actual relevance as the outcome
preceded the studied intervention. These findings
are in line with the findings of a study [19] that
examined the impact of postponed cord clamping
on blood sugar levels in newborns aged three to
six weeks who had been exposed to late preterm
prenatal steroids. It discovered that no statistically
significant distinctions exist between four groups
in the 5th and10𝑡ℎ min APGAR score. The current
study’s findings conflicted with those of a study
[20] that assessed bilirubin levels in neonates ≥35
weeks of gestation receiving DCC for an extended

time and reported statistically significant difference
in the 5th- and 10th-min Apgar score after birth time
to cord clamping ≤1 or ≥2 min.

Regarding vital signs, our study demonstrated
that there are no statistically significant differences
among preterm neonates in the four groups regard-
ing temperature. The results of the current study
showed that there was no statistically significant
difference in the mean scores of temperature
between the four groups. It means that the
researchers were applying aggressive measures
to prevent hypothermia in preterm newborns by
preparing servo well, keeping a warm blanket
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Table 4: Comparison between the total mean scores of preterm neonates’ laboratory findings in the four groups at the 1st, 6th,
12th, 24th, and 48th hours after birth.

Laboratory findings 1st group (5 sec)
(n = 20)

2nd group (30
sec) (n = 20)

3rd group (60 sec)
(n = 20)

4th group (90 sec)
(n = 20)

One-way ANOVA

F P-value

Mean ± SD Mean ± SD Mean ± SD Mean ± SD

At the 1st hour

Hemoglobin 16.2 ± 2.8 16.3 ± 2.9 16.24 ± 2.5 17.4 ± 1.02 1.19 0.319

Hematocrit 47.3 ± 7.9 47.9 ± 9.9 46.6 ± 7.4 45.9 ± 2.9 0.27 0.847

Blood glucose 83.9 ± 27.5 100.65 ± 81.54 58.9 ± 8.6 55.4 ± 8.6 4.61 <0.001∗∗

Bilirubin 6.5 ± 4.03 6.02 ± 4.8 6.05 ± 3.9 4.9 ± 2.6 0.582 0.628

At the 6th hour

Blood glucose 80.3 ± 19.9 117.8 ± 60.1 91.3 ± 75.3 60.5 ± 9.1 4.67 <0.001∗∗

Bilirubin 4.9 ± 2.6 6.02 ± 4.8 6.05 ± 3.9 6.5 ± 4.03 3.03 0.628

At the 12th hour

Hemoglobin 15.2 ± 2.83 15 ± 2.95 16.4 ± 2.6 17.6 ± 0.96 4.90 0.004∗

Hematocrit 43.6 ± 8.4 44.6 ± 10.1 47.9 ± 6.7 47.4 ± 2.9 1.94 0.130

Blood glucose 79 ± 28.1 98.7 ± 37.9 87 ± 31.5 65.7 ± 6.8 4.70 0.002∗

Bilirubin 8.11 ± 4.08 7.4 ± 4.8 6.1 ± 3.8 4.68 ± 2.58 5.05 0.059

At the 24th hour

Hemoglobin 13.2 ± 2.5 13.8 ± 3.1 16.8 ± 2.6 17.9 ± 1.0 17.8 <0.001∗∗

Hematocrit 39.9 ± 7.2 41.4 ± 8.6 48.1 ± 2.9 49.4 ± 7.0 9.87 <0.001∗∗

Blood glucose 93.4 ± 21.9 97.4 ± 32.2 84.9 ± 30.5 69.1 ± 7.8 5.01 <0.001∗∗

Bilirubin 4.4 ± 2.6 6.2 ± 3.6 8.6 ± 4.5 11.2 ± 4.2 12.13 <0.001∗∗

At the 48th hour

Hemoglobin 11.5 ± 2.4 12.7 ± 3.5 17.3 ± 2.7 18.4 ± 1.06 34.8 <0.001∗∗

Hematocrit 34.9 ± 6.5 38.2 ± 9.4 49.9 ± 2.9 50.9 ± 7.3 27.6 <0.001∗∗

Blood glucose 93.3 ± 17.2 101.7 ± 25.6 81.1 ± 15.1 69.1 ± 7.02 13.2 <0.001∗∗

Bilirubin 4.2 ± 2.6 5.2 ± 3.1 10.2 ± 4.7 14.5 ± 4.5 31.04 <0.001∗∗

∗Statistically significant difference at P < 0.05; ∗∗Extremely statistically significant at P < 0.001.

ready to cover the newborn, placing the preterm
newborn skin-to-skin in the operating room, and
covering the newborn well. In addition, preterm
neonates were moved to the critical care unit
after gaining stability in the delivery room and
were treated according to hospital protocol. These
results agreed with a study [21] that found no
statistically significant difference in the mean
scores of temperatures among the ECC and DCC
groups.

Regarding heart rate, our study showed that
there were statistically significant differences in

the mean scores of heart rate in 2nd group at
the 1st hour and in the 1st group after birth at
the 6th hour. Furthermore, statistically significant
differences were seen in the mean scores of
respiratory rate among the 3rd group (60 sec) after
the 12th and the 24th hours. DCC promotes preterm
newborn recovery because it promotes arterial
and venous umbilical blood flow increasing lung
expansion and improving placental transfusion.

Our findings are in agreement with a study
conducted [22] to ascertain how DCC affects
respiration and oxygen saturation. The study found
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that the DCC group needed less oxygen therapy,
and when reviewing the impact of DCC on later
biochemical changes, hypoglycemia, and anemia
were notably lower in the DCC groups than
in the group that immediately underwent cord
clamping. According to the study’s findings, there
was no statistically significant variation in the mean
hemoglobin (Hb) level scores, and hematocrit (Hct)
level immediately after birth and at the 1st hour after
birth among the four groups.

These results are consistent with a study that
was aimed to assess the early versus delayed
UCC on physiologic anemia of the term neonate
[23]. The study found no statistically significant
difference in the mean scores of the levels of HB
and HCT on the 1𝑠𝑡 day of birth among DCC and
immediate cord clamping groups.

Our study observed statistically significant dif-
ferences in the mean scores of hemoglobin (Hb)
level and hematocrit (Hct) level at the 24th and
48th hours after birth among the DCC group for 90
sec. DCC in preterm newborns improves circulation
and increases red blood cell volume establishment,
increases hemoglobin levels at birth, decreases
the requirement for blood transfusions, and main-
tains iron stores in the initial several months of
neonatal life.

These results are similar to those of a study
which found that the mean levels of HB and HCT
at childbirth and the 24th hours of childbirth among
the DCC group were more than the immediate cord
clamping group [24].

The results of this investigation showed that
the mean blood glucose scores varied in a
statistically significant way at the 1st, 6th, 12th,
24th, and 48thhours after birth among the 2nd

group. These findings may be due to the ability
to limit endogenous glucose synthesis, the insulin
response to glucose, and the balance of glycogen
and fat storage which might have improved blood
glucose levels in the DCC group. These results are
comparable with those of the study that found no

significant differences at the 2nd, 3rd, and 4th hours
after birth between groups in the occurrence of
hypoglycemia [19].

Our study found that there was no statistically
significant difference in the mean score of bilirubin
level among the four groups after birth at the 1st,
6th, and 12th hours. Additionally, the researchers
observed an increase in the serum bilirubin levels
in the DCC (90 sec) group at the 24th and 48th

hours after birth. These findings may be due to
the samples being preterm neonates, delivered
by cesarean section, having prematurity in liver
function, and lacking in sucking. Our findings are
supported by a study that discovered that the DCC
group’s serum bilirubin levels were higher than
those of the ECC group [25]. Conversely, this study
disagreed with the results of the study that found
no relation between the time of UCC and higher
bilirubin levels [20].

Also, these findings were not supported by a
study which reported that regardless of the mode
of delivery (vaginal or cesarean), DCC was not
linked to elevations in severe hyperbilirubinemia
and jaundice necessitating phototherapy in either
term or preterm neonates. Thus, based on our
study results, we may appear confident to say that
the optimum timing of UCC in preterm neonates
delivered by cesarean section is somewhere
between 30 and 60 sec after birth. This conclusion
is consistent with the ACOG recommendations
advising that for preterm and term neonates, UCC
should be delayed at least 30–60 sec after birth.

5. Conclusion

Better levels of blood glucose and hemoglobin
were seen in preterm neonates whose cord
clamping was delayed. However, a majority of them
had higher bilirubin levels than those whose cord
was clamped early.
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Recommendations

A protocol should be implemented in every
maternity unit with information about the benefits
and risks of DCC to reduce variations in practice
and improve the safety of care.

The current study must be replicated using a
large sample from different regions of the country.

Limitations

We would have a wider impression of the impact
of postponed cord clamping on preterm neonatal
outcomes if we were able to extend the delay to
>90 sec or extend the follow-up period for >48
hours to detect later effects.

The researchers were not able to examine the
effect of DCC on preterm neonates >90 sec
because of the policy of the study setting which
may have impacted the findings of the study.
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