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Abstract
Background Umbilical cord milking is often used as an alterna-
tive to delaying cord clamping in the efforts to prevent anemia in 
newborns. However, there have been few studies to date on the 
benefits and risks of umbilical cord milking.
Objective To determine the effect of umbilical cord milking 
compared to delayed umbilical cord clamping on the hemoglobin 
levels of newborns.
Methods We performed simple randomization using lottery draw 
to allocate mother-newborn pairs to undergo either umbilical 
cord milking or delayed umbilical cord clamping. Using capillary 
blood obtained by heel prick, we measured the hemoglobin levels 
of the neonates before the intervention (pre-test) and 24 hours 
after birth (post-test). We compared pre- vs. post-test hemoglobin 
levels within each group, as well as between the two groups. We 
also compared the difference in hemoglobin increase between 
the two groups. In addition, we measured the time required to 
complete the umbilical cord milking procedure.
Results Fifty-six infants each were allocated into the umbilical 
cord milking and delayed cord clamping groups. The mean pre-test 
hemoglobin level was 18.05 (SD 1.418) g/dL and 17.28 (SD 1.505) 
g/dL in the umbilical cord milking and delayed cord clamping 
groups, respectively (P=0.085). The umbilical cord milking group 
had a significantly higher post-test mean hemoglobin level than 
the delayed cord clamping group [18.20 (SD 1.349) vs. 17.33 (SD 
1.487) g/dL (P=0.025)]. Both groups experienced a significant 
rise in post-test, compared to pre-test mean hemoglobin levels 
(P=0.001 in both groups). The mean time required for umbilical 
cord milking was 19.911 (SD 2.1682), while the standard duration 
of delayed cord clamping was 2 minutes. 
Conclusions  Umbilical cord milking is more effective  
than delayed umbilical cord clamping in increasing  
t h e  h e m o g l o b i n  l e v e l s  o f  n e w b o r n s .  [ Pa e d i a t r  
Indones. 2025;65:187-96;  DOI: https://doi.org/10.14238/
pi65.3.2025.187-96 ].
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Anemia remains a global health problem. 
According to data from the World Health 
Organization (WHO), approximately 
269 million children worldwide suffer 

from anemia, caused mainly by iron deficiency.1 The 
highest incidence of anemia in children is seen in 
African countries, at around 60.2%,  with infants 
under six months of age being particularly affected. 
This is associated with the demographic location of 
sub-Saharan Africa as a malaria-endemic area.2

The prevalence of anemia in newborns varies 
significantly from country to country. In the Ethiopian 
region, the prevalence of anemia in newborns in Addis 
Ababa is 9%,3 and a similar study conducted in Gondar 
found that the incidence of anemia in newborns was 
25%.4  Other studies were conducted in several sub-
Saharan African countries, obtaining a prevalence 
of anemia in newborns of 35% in Nigeria,5 57% in 
Ghana,6 23% in Malawi,7 and 61% in Benin.8-10 

In Indonesia, the prevalence of anemia in babies 
also shows mixed data. Survey Kesehatan Rumah 
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Tangga/SKRT 2009 (The 2009 Indonesian Household 
Health Survey) reported that the prevalence of 
iron deficiency anemia in the toddler age group was 
48%.11 A 2018 study revealed that the incidence of 
anemia in newborns at Hasan Sadikin Hospital, a 
referral hospital in Bandung, West Java, Indonesia, 
was 14.5%.12 In Banjarbaru, South Kalimantan, in 
2009, iron deficiency anemia was more commonly 
observed in infants, with a prevalence of 11.8% at 
age 0 months, 10.9%at one month old, and 11.3%at 
two months old.13

Anemia in infants is a serious health problem 
because if not treated correctly, it will interfere with 
mental and cognitive development. Iron deficiency 
anemia is related to the development of the baby's 
nerves, where iron is an essential factor in nerve 
myelination, metabolism, neurotransmission, and 
neurogenesis, thereby affecting behavior, memory, 
learning, and sensory systems. Iron deficiency during 
infancy poses a risk to mental and motor development, 
especially in language skills and body balance.14

To prevent anemia, one of the early efforts is 
to delay umbilical cord clamping in newborns.15 

Research on umbilical cord clamping methods 
continues to develop globally. Initially, clamping was 
done immediately within 30 seconds after birth, but 
this is not recommended because it causes a decrease 
in blood volume of 20 to 40 mL/kg of the baby's body 
weight, thereby increasing hypovolemic disorders and 
the risk of iron loss in the newborn baby.16 Further 
research was then carried out regarding the timing 
of umbilical cord clamping; it was found that delayed 
cord clamping was more effective than immediate 
clamping.17

Part of the physiological adaptation of newborns 
is that cardiac output to the baby's lungs increases 
adequately by around 8-10% of that in prenatal 
life to 50% at birth.18 Optimizing the increase in 
blood volume through placental transfusion is very 
important to allow time for blood to flow to the baby 
before clamping the umbilical cord.19 During the 
transfer, the baby receives iron reserves of around  
40-50 mg, which will help meet the baby's needs in 
the first three months and prevent iron deficiency that 
may occur when the baby is one year old.20

According to WHO recommendations, delayed 
umbilical cord clamping is carried out 1-3 minutes after 
birth.21 In practice in Indonesia, delaying umbilical 

cord clamping is part of normal childbirth care, which 
is included in the series of active management of the 
third stage of labor, where clamping and cutting the 
umbilical cord is delayed for 2 minutes or until the 
umbilical cord stops pulsing.22

The benefits of delaying umbilical cord clamping 
have been studied by many experts, including being 
able to provide an additional approximately 30-35  
mL/kg of blood volume to newborns through placental 
transfusion; this can increase the baby’s hemoglobin 
level and prevent iron deficiency early in life.23 In 
addition, delayed cord clamping is associated with 
increased hematocrits and higher ferritin levels in 
newborns.24,25 Adequate ferritin levels ensures that 
iron supplies in newborn babies can meet their needs 
at the beginning of life.26

Even though delayed cord clamping has become 
the standard in assisting childbirth, it is rarely applied 
in hospital clinical guidelines because it requires time 
for the placental transfusion process to take place, 
and birth attendants prefer to immediately cut the 
umbilical cord.27 Moreover, this method will not be 
effective for premature babies who require special 
treatment or full-term babies who need resuscitation, 
where time is of the essence.28

Another method offered to prevent anemia in 
neonates is umbilical cord milking as an alternative 
to delaying umbilical cord clamping. Umbilical cord 
milking involves massaging the umbilical cord three to 
four times from the direction of the placenta towards 
the baby, then clamping it and cutting it.29 It has 
been suggested that in term neonates, cord milking 
and delayed cord clamping have comparable effects 
on hematological status without detrimental effects 
on other neonatal outcomes.30

Several studies have found that milking the 
umbilical cord has been proven to be beneficial in 
producing higher ferritin and hemoglobin levels and 
significantly reducing the occurrence of anemia in 
infancy.31,32 The results of a recent meta-analysis 
of neonates who underwent umbilical cord milking 
showed that a peak hemoglobin increase of 1.18 g/
dL (95%CI 0.65 to 1.71) was obtained in the first 
24 hours after birth.33,34 The additional volume of 
blood delivered through a placental transfusion of 
approximately 30-40 mL is equivalent to an amount of 
iron of around 40-50 mg, possibly more with umbilical 
cord milking. This iron can be used as reserves during 
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early stages of growth and development and maintain 
myoglobin and enzymes in muscles and other tissues 
in infants.31

Studies conducted on premature babies have 
proven that the act of milking the umbilical cord can 
reduce the number of blood transfusions received 
by babies treated in the neonatal intensive care unit 
(NICU) in the first six weeks of the baby's life; this 
is thought to be due to the increase in blood volume 
when the milking is done.35  A study stated the same 
finding that this action is much more effective in 
premature babies with hypoxia or risk of respiratory 
failure because milking the umbilical cord does not 
take a long time for babies who need resuscitation.36 

This means that umbilical cord milking can be 
recommended for babies experiencing asphyxia.37

Currently, the method of milking the umbilical 
cord is still controversial because there is a need for 
further research evidence regarding the benefits and 
risks of this action. However, as far as research has 
been conducted, there have been no reports of adverse 
cases related to the umbilical cord milking method 
in full-term newborns. Previous research related 
to umbilical cord milking was carried out by only 
measuring post-treatment hemoglobin levels, while 
this study will focus on the increase in hemoglobin 
before and after treatment.38

Milking the umbilical cord can also be used as an 
alternative action to delay umbilical cord clamping in 
the third stage of labor; apart from being easy and cost-
free, this action only requires a little time compared 
to delaying umbilical cord clamping, which takes 2 
minutes while the benefits obtained are more or less 
the same by umbilical cord clamping. In this study, 
we aimed to determine the effect of umbilical cord 
milking compared to delayed umbilical cord clamping 
on the hemoglobin levels of newborn infants.

Methods

This experimental study was conducted at the Bokat 
Community Health Center, Bunobogu Community 
Health Center, and Gadung Community Health 
Center, Buol Regency, Central Sulawesi. The study 
population in this study consisted of normal neonates 
born in the Bokat Health Center, Bunobogu Health 
Center, and Gadung Health Center areas from 

November 2023 to March 2024.
The population in this study was composed 

of normal newborns born through spontaneous 
vaginal delivery in Bokat, Bunobogu, and Gadung 
Community Health Centers from November 2023 to 
March 2024. We included mothers with hemoglobin 
levels of ≥11 g/dL who gave birth normally and 
consented to participate in the study, as well as their 
normal newborns. A normal newborn was defined as 
a neonate who cried immediately after birth and was 
born at a full-term gestational age of 37-42 weeks 
with a birth weight of 2500-4000 grams. Normal 
birth was defined as spontaneous birth through the 
vaginal route at a full-term gestational age of 37-42 
weeks without labor induction. Exclusion criteria 
were the presence of umbilical cord entanglement 
or short umbilical cord, complicated birth, high-risk 
pregnancies (e.g., placenta previa, hypertension, 
diabetes), and newborns with asphyxia, shoulder 
dystocia, or congenital anomalies.

 Sample randomation and treatment allocation 
were carried out by drawing numbers in a lottery 
system. After obtaining written informed consent from 
the mothers or their representatives, each participant 
drew a number. Mothers who drew odd numbers 
were allocated to the intervention (umbilical cord 
milking) group and those who drew even numbers 
were allocated to the control (delayed cord clamping) 
group. Mothers and laboratory staff were blinded 
to the group assignments; the group allocation was 
known only to the investigators. The randomization 
process was double-masked to ensure unbiased 
implementation. s

 The minimum required number of subjects was 
51 in each group. To anticipate dropouts, we increased 
the sample size by 10%, resulting in 56 subjects in 
each group.

Immediately after birth and after ensuring the 
baby was not asphyxiated (cried spontaneously, 
appeared pink, and moved actively) a pre-test was 
conducted by measuring the baby's hemoglobin level 
at birth. This was done using a digital hemoglobin level 
measuring device (Easy Touch® Blood Hemoglobin 
Monitoring System, Hangzhou Lysun Biotechnology Co., 
Hangzhou, China) using capillary blood obtained by 
heel prick of the baby’s left heel. The first drop of blood 
resulting from the heel prick was wiped away, and the 
next drop was collected on the device’s measuring 
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stick. Subsequently, cord milking or delayed cord 
clamping was performed, depending on the infant’s 
group allocation. In the intervention group, cord 
milking was performed by stroking (“milking”) the 
cord using the index finger and thumb starting from a 
distance of 20 cm from the placenta to the umbilicus. 
The cord was allowed to fill with blood before milking 
was repeated. This process was repeated four times, 
with each milking lasting 2 seconds. Afterward, 
the cord was clamped and cut. The baby was then 
cleaned and dried, and early breastfeeding initiation 
was performed. In the delayed cord clamping group 
(control group), blood was allowed to flow from the 
placenta to the baby for 2 minutes before the cord was 
clamped and cut, without milking. After 24 hours, a 
post-test measurement of hemoglobin level was taken 
using the same method as the pre-test measurement.

We compared pre- vs. post-test hemoglobin 
levels within each group using the paired samples 
t-test for normally distributed data and the Wilcoxon 
test for non-normally distributed data. Comparison of 

pre- and post-test hemoglobin levels between the two 
groups was done using the independent samples t-test 
for normally distributed data and Mann-Whitney U 
test for non-normally distributed data. Data processing 
was done using Microsoft Excel (Microsoft, Redmond, 
Washington) and SPSS version 25 (IBM, Armonk, 
New York).

The study protocol has been approved by the 
Ethics Committee of the Faculty of Public Health, 
Universitas Hasanuddin. 

Results

During the study period, 217 mothers gave birth in 
the participating health centers and were asked to 
participate in the study. Of these, 169 were eligible 
and provided informed consent (Figure 1). Forty-
eight mothers were excluded before randomization 
due to expressing a preference for one of the two 
interventions, missed delivery, withdrawal, or 

Enrollment  
(n=169)

Preference group (n=32)
Missed delivery (n=10)

Withdrew before randomization (n=1)
Unenrolled for medical reasons (n=5)

Refused to participate (n=27)
Not eliglibe (n=21)

Approached for enrollment 
(N=217)

Allocated
(n=121)

Allocated to delayed cord clamping (n=61)
 Received allocated intervention (n=60)

Withdrew: 2
 Unable to contact: 2

Blood collection 24 hours after birth  
(n=56)

Allocated to umbilical cord milking (n=60)
Received allocated intervention (n=59)

Withdrew (n=2)
 Unable to contact (n=1)

Blood collection 24 hours after birth  
(n=56)

Figure 1. Subject recruitment flowchart 
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unenrollment due to medical reasons. Of the 121 
mothers who underwent treatment allocation, 60 
were allocated to umbilical cord milking and 61 
to delayed cord clamping. Three subjects from the 
cord milking group and four from the delayed cord 
clamping group withdrew or could not be contacted 
following the intervention, leaving 56 infants in each 
group who underwent blood collection 24 hours after 
birth (Figure 1). 

Table 1 describes the baseline characteristics 
of subjects in both groups. There appeared to be no 
significant differences between the two groups in mean 
maternal age, maternal hemoglobin, gestational age, 
and maternal parity, as well as in mean birth weight.

The average time required to milk the umbilical 
cord in our subjects was 19.911 (SD 2.1682) seconds. 
The maximum time needed for one milking was 25 
seconds, and the minimum time was 16 seconds.

Comparison of mean hemoglobin levels between 
the umbilical cord milking and delayed cord clamping 
groups can be seen in Table 2. Pre- vs. post-test 
mean hemoglobin difference was 0.15 g/dL in the 
intervention group and 0.05 g/dL in the control group. 
Pre-test hemoglobin levels were similar between the 
two groups (P=0.085). However, post-test hemoglobin 
levels differed significantly between the cord milking 
vs. delayed clamping groups [18.20 (SD 1.349) vs. 
17.33 (SD 1.487) g/dL; P=0.0250]. 

Discussion 

Umbilical cord milking is known as an alternative 
to delayed umbilical cord clamping as a method to 
prevent anemia in newborns. Both methods can be 
easily applied. Cord milking is done upon birth by 

Table 1. Characteristics of variables based on groups given umbilical cord milking and delayed umbilical cord 
clamping treatment

Characteristics Umbilical cord milking
(n=56)

Delayed umbilical cord clamping
(n=56)

Total
(N=112)

Maternal age, n (%)
20-35 years
<20 years
>35 years

41 (73.2)
8 (14.3)
7 (12.5)

38 (67.9)
7 (12.5)
11 (9.8)

79 (70.5)
15 (13.4)
18 (16.1)

Maternal hemoglobin, n (%)
11-12.75 g/dL
>12.75-14.5 g/dL

38 (67.9)
18 (32.1)

33 (58.9)
23 (41.1)

71 (63.4)
41 (36.6)

Gestational age, n (%)
37-39 weeks
40-42 weeks

39 (69.6)
17 (30.4)

43 (76.8)
13 (23.2)

82 (73.2)
30 (26.8)

Parity, n (%)
Primipara
Multipara

22 (39.3)
34 (60.7)

21 (37.5)
35 (62.5)

43 (38.4)
69 (61.6)

Birth weight, n (%)
2500-3000 gr
>3000-3500 gr
>3500-4000 gr

37 (66.1)
12 (21.4)
7 (12.5)

31 (55.4)
17 (30.4)
8 (14.3)

68 (60.7)
29 (25.9)
15 (13.4)

*Chi-square test 

Table 2. Comparison of mean hemoglobin levels between the umbilical cord milking and delayed cord clamping groups

Groups
Hemoglobin levels, g/dL Pre- vs. post-test  

within-group ∆ mean (g/dL)
Pre- vs. post-test  

within-group P value Mean pre-test (SD) Mean post-test (SD)

Umbilical cord milking 18.05 (1.418) 18.20 (1.349) 0.15 0.001a

Delayed cord clamping 17.28 (1.505) 17.33 (1.487) 0.05 0.001b

Between-group P value 0.085c 0.025d

aWilcoxon, bpaired T-test, cMann Whitney, dindependent samples T-test
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massaging the umbilical cord is for 20-30 cm four 
times at a speed of 10 cm per second towards the 
base of the baby's umbilical cord before being clamped 
and cut.29 Hemoglobin levels play an essential role 
in determining the quality of life of newborn babies. 
Various efforts have been made in health services 
to achieve this. Umbilical cord milking can be an 
option for birth attendants, especially midwives, in 
preventing anemia at such an early age. Umbilical cord 
milking is also closely related to the role of placental 
transfusion, in which the blood volume can increase 
the baby's iron reserves. This is in line with a previous 
study, which reported that infants who had their 
umbilical cord milked had an increase in hemoglobin 
levels due to the volume of blood received by the baby, 
which was equivalent to 40-50 mg of iron or more.20 

In addition to increasing the baby's hemoglobin level, 
it will also provide sufficient iron reserves in the first 
three months of life.

Delayed umbilical cord clamping is one of the 
standard methods used in childbirth. After the baby 
is born, the umbilical cord will not be immediately 
clamped but will be left connected to the placenta for 
2 minutes or until the umbilical cord stops pulsating. 
During the delay in clamping the umbilical cord, 
placental transfusion occurs, transferring a certain 
volume of blood to the baby.  Delaying umbilical cord 
clamping in full-term babies with a gestational age 
of more than 37 weeks is beneficial in reducing the 
incidence of anemia.16 Considering the importance 
of preventing anemia from an early age in babies, 
delaying umbilical cord clamping offers an easy method 
that can be used both in normal births and cesarean 
sections. However, in practice, theoretical concerns 
remain about the increased risk of hypothermia in the 
neonates due to a longer duration required for delayed 
cord clamping. Hypothermia contributes directly and 
indirectly to an increased risk of neonatal morbidity 
and mortality.39 Optimizing actions according to 
procedure is important, since appropriate methods can 
reduce the occurrence of unwanted risks. In this study, 
milking the umbilical cord and delaying umbilical 
cord clamping have similar benefits in increasing 
hemoglobin levels in the infant. In contrast to delayed 
cord clamping, umbilical cord milking requires less 
time to complete, thus providing an effective and 
more efficient method. 

The process of clamping and cutting the 

umbilical cord has undergone many changes over 
time. Before delayed cord clamping became common 
practice, the umbilical cord was immediately clamped 
and cut after birth. Delayed cord clamping has now 
become standard practice in many centers, and much 
research has been done regarding the optimal duration 
of delay. Currently, the standard is to delay cord 
clamping for two minutes.39 It is accepted that the 
ideal time for umbilical cord clamping is 1-3 minutes 
to provide ample opportunity for additional blood flow 
from the placenta to the newborn.29 However, studies 
have identified concerns in adopting delayed clamping 
methods in general, especially in infants who require 
timely resuscitation measures. In such infants, birth 
attendants must immediately cut the umbilical cord. 
However, this action may result in a sudden decrease 
in blood volume, leading to reduced preload in both 
the left and right ventricles.16,40,41

Umbilical cord-cutting management is an 
effective method to increase oxygen to the brain and 
oxygen in the arteries in its delivery to body tissues. 
Milking the umbilical cord and delaying umbilical 
cord clamping are the main strategies for managing 
placental transfusion to build up better iron reserves 
in newborn babies. Our study showed that newborns 
in the umbilical cord clamping group had a higher 
average hemoglobin level compared to those in the 
delayed umbilical cord clamping group. The highest 
increase in hemoglobin levels was in the umbilical 
cord milking group. There was a significant difference 
in post-test hemoglobin levels between the umbilical 
cord milking and delayed cord clamping groups (Table 
2). We assume that the increase in hemoglobin levels 
in the umbilical cord milking group occurred because 
blood volume was actively transferred to the baby by 
optimizing the placental transfusion process. With 
regards of the time required to perform the procedure, 
umbilical cord milking is superior to delayed umbilical 
cord clamping.

 Our assumption is in accordance with a 
previous finding that placental transfusion can  
actively increase the baby’s blood volume.42 This 
increases blood flow to the baby's lungs and brain, 
where pulmonary vasodilation occurs in response to 
spontaneous respiration and the baby's initial cry at 
birth. This event can physiologically facilitate the 
placenta, which is rich in fetal red blood cells and 
stem cells, to transfer blood volume and be accepted 
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optimally by the baby.
The umbilical cord milking group increased 

the baby's hematological values (hematocrit and 
hemoglobin) at 12 and 48 hours after birth.43 The 
increase in hematocrit in newborns resulting from 
expressing the umbilical cord is attributable to the 
transfer of blood volume, adding red blood cells in 
the infant’s circulation. Umbilical cord milking has 
also been shown to increase pulmonary blood flow 
immediately after birth and aid lung expansion at the 
start of breathing.36 A study that compared umbilical 
cord milking and delayed umbilical cord clamping 
on hemoglobin levels in newborns, found that the 
umbilical cord milking group had a higher mean 
hemoglobin level compared to the delayed umbilical 
cord clamping group [14.41 (SD 1.13) g/dL vs. 14.21 
(SD 1.01) g/dL; P <0.001]. This finding showed that 
umbilical cord milking is a more efficient technique 
than delaying umbilical cord clamping in maintaining 
the hemoglobin level in newborns.44

In this study, the average time needed to milk 
the umbilical cord for research subjects was 19.911 
seconds. Timing was done for the entire process of 
milking the umbilical cord, which was carried out 
four times. After each milking, the umbilical cord was 
allowed to refill with blood before the next milking 
was carried out. A meta-analysis revealed that the 
time required to milk the umbilical cord was less 
than 20 seconds.45 Although the ideal duration of 
umbilical cord milking is yet to be established, these 
findings once again strengthen the evidence that 
umbilical cord milking requires only a short time upon 
birth, making it highly feasible to do when assisting 
childbirth.

Sufficient iron availability is critical for various 
aspects of baby growth and development. Babies 
can optimally obtain this by preventing anemia from 
an early age. This study found that both methods 
of delaying umbilical cord clamping and umbilical 
cord milking could increase hemoglobin levels in 
babies. However, a superior method is milking the 
umbilical cord with a higher increase in hemoglobin 
levels. Additionally, milking the umbilical cord also 
has practical value in its application because it is 
straightforward and does not require a long time 
compared to delaying clamping the umbilical cord. 
This finding is significant considering the benefits it 
provides for the baby's life sustainably, so it is suitable 

for use in midwifery care, both in normal birth and 
cesarean section.

This research highlights the importance of 
preventing anemia in children, which can be done 
even in newborns. Normal hemoglobin levels are a 
measure or standard of health in infants and children. 
Milking the umbilical cord and delaying umbilical 
cord clamping is a simple method but rich in benefits 
in the process of monitoring the baby's sustainable 
growth and development. In this study, umbilical 
cord milking was more effective in increasing the 
hemoglobin levels of term newborn babies because 
the time used was shorter than delaying umbilical 
cord clamping, so this method can be recommended 
as a suitable method for practice by birth attendants 
in health services. In addition, this study examined 
hemoglobin levels before and after the umbilical 
cord milking intervention. It delayed umbilical cord 
clamping so that it could be assessed in detail how 
much the increase was within 24 hours.

A limitation of our study was that a digital Hb 
test kit is still used to check hemoglobin levels, which 
may affect the examination results. In addition, the 
duration of the intervention's monitoring was very 
short, so it was not possible to monitor any possible 
effects. logistical challenges also played a role. The 
distance between healthcare centers was significant, 
which led to cases where the baby was born before 
the researcher arrived. Additionally, parental refusal 
affected the number of neonates not included in the 
sample. Field observations indicated that decision-
making was often dominated by family members, 
especially the parents, rather than the husband. Cases 
of low birth weight infants (LBW) were also identified, 
making them ineligible for inclusion. Other challenges 
included parents withdrawing from the study due to 
reluctance to have their baby’s blood sample taken, or 
the researcher losing contact with the baby’s parents. 
Moreover, collecting blood samples from newborns 
proved difficult due to the short time available, leading 
to unreadable or erroneous results on the digital Hb 
test device.

Based on our findings, it can be concluded that 
cord milking is more effective than delayed umbilical 
cord clamping in increasing hemoglobin levels in 
newborns. Considering the benefits of umbilical 
cord milking, it is recommended that health workers 
consider this method as an alternative to delayed 
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umbilical cord clamping, as the practice is easier and 
requires less time. Future research using continuous 
monitoring of hemoglobin levels and the infant’s heart 
rate or extending assessment period to more than 24 
hours may elucidate further the effects of umbilical 
cord milking.
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