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ABSTRACT

Background: Umbilical Cord Milking (UCM) is a safe and likely technique for both the mothers and their neonates which
improve the neonatal outcomes. The aim of the study was to assess the effects of umbilical cord milking on premature neonates’
and mothers’ outcomes.

Methods: Design: Quasi-experimental research design was utilized. Setting: Emergency and Labor Unit of Women’s Health
University Hospital and Neonatal Intensive Care Unit (NICU) in Assiut University Children Hospital were the setting which the
study was implemented. Subjects: It included 80 mothers and their premature neonates. The subjects were divided randomly into
two groups (40 premature neonates who were received the UCM as a study group and 40 premature neonates as a control group
who received the Immediate Cord Clamping [ICC]). Tool: One structured interview questionnaire was designed especially for
this study. It included two parts: Personal and clinical data of the studied mothers and premature neonates.

Results: The Hemoglobin (Hb) level significantly increased in the study group when compared to the control group within 6
hours of birth (12.11 vs. 10.61) and at 36-48 hours after UCM (12.27 vs. 11.32). Also, UCM had significantly improved the need
for blood transfusion, death rate, and length of hospital stay among premature neonates in the study group.

Conclusions and recommendations: UCM improved preterm neonates’ outcomes as increasing Hb level, less need for blood
transfusion, and decline incidence of death, lowers length of hospital stay. Recommendations: Increasing awareness of
neonatology, pediatric, and obstetric nurses about benefits and technique of UCM through health education program.
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1. INTRODUCTION tific research is directed on discharging of these neonates
with the least possible morbidity.!'! One important objective
of neonatal critical care is to provide sufficient oxygen. It

Rising the survival rates of premature infants are mainly
relying on developing health care facilities in the Neonatal * ) ) ) ;
Intensive Care Unit (NICU) in the last 20 years. The scien- 15 to meet the tissues by its requirements and enhancing the
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Hb level of the fetus. This can be achieved by Umbilical
Cord Milking (UCM) or (placental transfusion). Placental
transfusion is a synonymous definition for UCM. It is the re-
moval of remaining placental blood to the neonate during the
first few minutes of birth. So, it is a very efficient technique
to improve the content of arterial oxygen, increase cardiac
output, and enhance oxygen distribution.?!

UCM is an option to Delay Cord Clamping (DCC) which de-
fined as “the unclamped Umbilical Cord (UC) is grasped and
blood is pushed (stripped) toward the infant two to four times
before it is clamped”. This technique transmits the blood
to the preterm infant within 20 seconds.!® World Health
Organization'*>! advises that the UC should not be clamped
immediately. But if it is required for utilizing cord traction
can be clamped to decrease post-partum bleeding and haste
ejection of the placenta.[57]

Notwithstanding new advancements in perinatal and neona-
tal medicine that have promoted the survival of high-risk
neonates, anemia of prematurity is still one of the most com-
plications to the care of these neonates; who often need RBCs
transfusions. Consequently, several researchers as March et
al.®! and Rabe et al.’! recommended that evidence-based
practice of UCM after birth have a significant effect on the
volume of blood transfused to the neonate from the placenta.
The blood volume increases from 5 to 15 ml/kg in the first 5
to 15 second after delivery. This extra blood could promote
the hemodynamic stability of preterm neonates. Also, it may
decrease the risk of Intra-Ventricular Hemorrhage (IVH) and
the susceptibility of neonates to inflammatory processes.!'!
Moreover, this blood contains stem cells that are essential in
rebuilding tissue and raising immunocompetence.!'!}

Recent review done by Katheria et al.l'?! indicated that all
available trials in human infants comparing UCM to Immedi-
ate Cord Clamping (ICC) or DCC report no adverse effect of
milking. UCM has been studied in term and preterm infants
in many studies and documenting its safety and efficacy. It
shouldn’t be counted as experimental rather than a proven
intervention. It is confirms that preterm neonates can be
given an adequate placental transfusion at birth.[% 13!

1.1 Significance of the study

Prematurity is one of the main health problems that lead to
infant mortality.'*! It is responsible for a large number of
admissions to NICU. Also, their body system immaturity
puts them at a greater threat to developing neonatal compli-
cations and it may prone them to harms into adulthood.!'!
Recent studies support that UCM for preterm neonates is a
safe technique and practical approach for both the mother
and neonate to improve neonatal outcomes.! 1% 17!

2

1.2 Aim of the study
This study aimed to assess the effects of UCM on premature
neonates’ and mothers’ outcomes.

1.3 Hypotheses

1) Premature neonates who receive the UCM have better
outcomes (e.g. Hb level, the need for blood transfusion and
mechanical ventilation, incidence of jaundice and photother-
apy used, incidence of death, and the length of hospital stay)
than those in the control group who receive ICC.

2) Mothers of premature neonates who receive the UCM
have better outcomes (e.g. length of third stage of labor and
presence of post-partum hemorrhage than those in the control
group who receive ICC.

2. MATERIALS AND METHODS

2.1 Study design
Quasi-experimental research design was used in this study.

2.2 Study setting

The study was conducted at two University Hospitals in
Assiut City, Egypt: At the Emergency and Labor Unit of
Women’s Health University Hospital and at NICU in Assiut
University Children Hospital. The Woman’s Health Univer-
sity Hospital serves the rural and urban areas. Likewise, the
NICU in Assiut University Children Hospital; it services
more than one governorate from El-Minia to the Red Sea.
It included 50 incubators. Nearly 1511 neonates admitted
in 2018 with an average of 127 cases at the month. It had
special rooms for high risk neonates who delivered at the
Woman’s Health University Hospital.

2.3 Study subjects

The study subjects were included 80 mothers and their pre-
mature neonates. The subjects were divided into two groups
randomly (40 premature neonates who were received the
UCM as a study group and 40 premature neonates as a con-
trol group who received the ICC).

2.3.1 Sampling technique

The researchers were randomly assigned the premature
neonates into a study or control group by using a coin im-
mediately before delivery. The researchers used a coin to
distribute the subjects which the “king face” was the study
group while the “write face” was the control group accord-
ing to the inclusion and exclusion criteria. No one of the
NICU’s nurses or the attending neonatologists was aware of
this randomization.

2.3.2 Inclusion Criteria
1) Gestational age between 30-36 weeks.
2) Apgar score >7 at 1 and 5 minutes with no resuscitation
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required at birth.
3) Admitted to the NICU.

2.3.3 Exclusion criteria

1) Mothers who had history of chronic illness.

2) Mothers who had obstetrical conditions as: Pre-eclampsia,
eclampsia, diabetes, severe anemia, abruption placenta, pla-
centa previa, and multiple gestation.

3) After delivery, the preterm neonate was excluded if there
was a confirmed diagnosis of intrauterine growth restriction,
congenital anomalies, and meconium stained non-vigorous
babies. Infants known to be at risk of anemia due to isoim-
munization (mother has red blood cell antibodies). Cord
anomalies like true knots or cord prolapse.

4) Mothers who refused to participate in the study.

2.3.4 Sample size calculations

A power calculation estimated that in order to detect an effect
size of 1.7 g/dl mean difference of hemoglobin level between
of two independent groups, with a p-value < .05 and 80%
power, confidence level 0.95, a sample size of 15 patients for
each group was needed. However, 40 patients in each group
were attempted in this research work to avoid non-response
rate. This calculated using G Power 3.1.18]

2.4 Tool of data collection
One tool was used in this study:

A structured interview questionnaire was designed especially
for this studys; it included two parts:

Part One: Personal and clinical data of the mothers were col-
lected; it included the following: Age, parity, vitamin and/or
mineral supplementation in current pregnancy, Hb level at
admission, length of third stage of labor, and occurrence of
post-partum hemorrhage.

Part Two: Personal and clinical data of the preterm neonates
were collected; it included the following: Gender, type of
delivery, gestational age, birth weight, Hb levels within 6
hours and after 36-48 hours of birth, neonates’ condition
during hospital course as oxygen therapy, Heart Rate (HR),
Respiratory Rate (RR), Blood Pressure (BP) after 6 hours
of UCM, any complications as received blood transfusion,
IVH, used Mechanical Ventilation (MV), Respiratory Dis-
tress (RD), jaundice, requiring phototherapy, jitteriness in 48
hours, death, and length of hospital stay.

2.5 Methods of data collection

Official permission was obtained from the chairmen of NICU
in Assiut University Children Hospital and Women’s Health
University Hospital. Tool one was developed by the re-
searchers and was tested for its content validity by five ex-
perts in the pediatric and obstetric nursing, neonatology,
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pediatrics, and obstetric medicine field; it was 0.90. Tool
reliability was 0.88.

Ethical considerations: Firstly, the study researchers pre-
pared a proposal and it was accepted from the Ethical Com-
mittee of the Faculty of Nursing. Then, formal permission
was obtained from the chairmen of NICU in Assiut Uni-
versity Children Hospital and Women’s Health University
Hospital. After that; the researchers told the study mothers
that there was no risk for them or their neonates during the
implementation of the study. Also, the researchers confirmed
that the research paper was following the common ethical
principles in clinical research. Written consent from the
mothers that were willing to participate in the study, after
clarifying the nature and purpose of the study. The confi-
dentiality and anonymity were ensured. Finally, the mothers
informed that they had the right to refuse the participation
or withdraw from the study at any time without any ratio-
nal. And their privacy was also considered during the data
collection.

The pilot study was implemented on 8 premature infants
(10%). It was done to assess the clarity and applicability
of the tool. It incorporated in the total sample because no
changes were performed. The technique of UCM was done
as the following: one of the delivering obstetricians holding
the neonate lower than "mother’s introitus at vaginal deliv-
ery" or lower than the incision’ level at cesarean delivery.
Also, another assistant was milking near 20 cm of UC over
2 seconds (counting aloud). Likewise, repeating 2 further
times as described previously.['’! The premature neonates’
physiological parameters as; HR, RR, and BP were measured
for the two groups by the premature neonates’ digital moni-
tor within 6 hours of UCM after admission to the NICU and
recorded by the researchers. The premature neonates’ Hb
level was assessed for the two groups within 6 hours and at
36-48 hours of UCM.

Concerning RD, jaundice, jitteriness, and IVH (diagnosed us-
ing bedside head ultrasound); it was diagnosed and recorded
by the attending neonatologist at NICU in the premature
neonates’ record based on clinical and laboratory investiga-
tions. Data was collected during the period of nine months
from January 2018 to September 2018. The data was also
collected depending on self-reporting method from the moth-
ers and some of these data were retrieving from the patients’
record (premature neonates’ record or mothers’ record).

2.6 Limitations of the study

There were some important limitations for this study as: Pres-
ence of third group DCC to compare between UCM vs. DCC
by the ICC (control group). Also, according to the inclu-
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sion criteria there was no premature neonates had gestational
age less than 30 weeks. Likewise, there was other variables
could be measured later as its effects on neurobehavioral
development of these infants.

2.7 Statistical analysis

The researchers used the statistical package for social science
(SPSS) version 19 to enter and analyze the data. The data
was offered as number, percentage, mean, median and stan-
dard deviation. Chi-square and fisher exact tests were used to
compare qualitative variables. While the Mann-Whitney test
was used to compare between two quantitative variables in
case of non-parametric data. P-value considered statistically
significant when p < .05.

3. RESULTS

As shown in Table 1, the mean &+ SD of mother’s age/years
was 25.17 £ 4.06 in the study group compared to 26.80 +
4.45 in the control group. Also, most of the mothers in both
groups (87.5% & 92.5% respectively) were taken vitamins
during pregnancy. Likewise, the mean + SD of hemoglobin
level at admission were 10.85 + 1.00 vs. 10.65 £ 0.88 in
the study and control group. In addition; the incidence of
postpartum hemorrhage was 5.0% compared to 10.0% re-
spectively in the study and control group. No statistically
significant differences were detected between the two groups
related to all maternal variables.

Table 1. Maternal clinical data and their outcomes in the study and control groups

Study (n = 40)

Control (n=40)

Data p-value
No. % No. %

Mother age (years)

Mean + SD 25.17 £ 4.06 26.80 + 4.45 .090

Range 20.0-35.0 20.0-36.0

Maternal clinical data

1) Number of parities

Mean + SD 2.38+1.35 3.30+2.30 .106

Range 1.0-6.0 1.0-11.0

2) Vitamins and minerals taken

Yes 35 87.5 37 92.5 712

No 5 12.5 3 7.5

3) Hemoglobin level at admission

Mean + SD 10.85+ 1.00 10.65 +0.88 .34

Range 9.0-13.5 9.0-12.5

Maternal outcome

1) Length of third stage: (min)

Mean + SD 1.25 £ 0.54 1.53+0.91 .169

Range 1.0-3.0 1.0-4.0

2) Postpartum hemorrhage

No 38 95.0 36 90.0 .675

Yes 2 5.0 4 10.0

Table 2 revealed that 52.5% of the premature neonates in the
study group were males compared to 65.0% in the control
group. Also, 80.0% and 72.5% of the premature neonates in
the study and control groups were delivered by C.S. More-
over; the mean £ SD of premature neonates’ birth weight
was 2077.50 & 257.69 vs. 1953.50 £ 587.46 in the study
and control groups. Regarding gestational age; it was found
that mean + SD was 32.97 £ 1.61 vs. 33.60 £ 2.67 in the
study and control groups. There was no variation between

the both groups related to premature neonates’ data.
4

It was clear from Figure 1 that the Hb level significantly
increased in the study group when compared to the control
group within 6 hours of birth and at 36-48 hours after UCM
(12.11 vs. 10.61 and 12.27 vs. 11.32).

Figure 2 revealed that the results of the present study re-
ported that physiological parameters as HR, RR, systolic and
diastolic BP didn’t found statistical significant difference
between the study and control groups (p = .088, .22, .31, and
.30 respectively).
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Table 2. Neonatal data of the study and control groups

Study (n = 40)

Control (n = 40)

Data p-value
No. % No. %

Gender
Female 19 475 14 35.0 .256
Male 21 52.5 26 65.0
Types of delivery
Normal 8 20.0 11 27.5 43
C.S 32 80.0 29 72,5
Birth weight: (g)
Mean + SD 2,077.50 + 257.69 1,953.50 + 587.46 .798
Range 1,400.0-2,800.0 1,000.0-2,900.0
Gestational age: (weeks)
Mean + SD 3297 +161 33.60  2.67 112
Range 30.0-36.0 30.0-36.0

16

a3 P=0.004* = Study _ P=0.040"

® Control
12 12.11 12.27

10

Mean+ SD
o]
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Within 6 hours of birth

At 36-48

Figure 1. Comparison between Hb level after UMC among the study and control groups

180
160
140
120
100

80

Mean + SD

60

40

20
0

.

O Study

W Control

138.20

46.37

Heart rate

Respiratory rate

Systolic BP Diastolic BP y

Figure 2. Comparison between physiological parameters within 6 hours of UCM among the study and control groups
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As shown in Table 3, statistical significant differences were
detected between the study and control groups as regards
the need for blood transfusion (p = .012%), used of MV (p
=.01%), the presence of jaundice (p = .000*), phototherapy

used (p = .000%*), death (p = .01*), and hospital stay (days)
(p = .000*). While no statistical significant differences were
detected between the study and control groups as regards the
need to oxygen therapy, IVH, RD, and Jitteriness.

Table 3. Comparison between neonatal outcomes after UCM in the study and control groups

Study (n = 40) Control (n = 40)
Outcomes p-value
No. % No. %
Oxygen therapy
Yes 22 55.0 27 67.5 .25
No 18 45.0 13 325
Blood transfusion
Yes 0 0.0 7 17.5 .012*
No 40 100.0 33 82.5
Intraventricular hemorrhage
Yes 2 5.0 4 10.0 .675
No 38 95.0 36 90.0
Mechanical ventilation used
Yes 5 12.5 15 37.5 .01*
No 35 87.5 25 62.5
Respiratory distress
Yes 22 55.0 25 62.5 496
No 18 45.0 15 375
Jaundice
Yes 12 30.0 29 72.5 .000*
No 28 70.0 11 275
Phototherapy used
Yes 12 30.0 28 70.0 .000*
No 28 70.0 12 30.0
Jitteriness
Yes 3 7.5 6 15.0 481
No 37 92.5 34 85.0
Death
Yes 3 75 8 20.0 .01*
No 37 92.5 32 80.0
Hospital stay (days)
Mean + SD 480+2.13 20.90 + 12.25 .000*
Range 2.0-10.0 2.0-44.0
*n<.05

4. DISCUSSION

One of the unfavorable effects of premature labor is the expo-
sure to anemia which considered the main cause of neonatal
mortality; which often need a blood transfusion. An im-
portant method to prevent these negative outcomes is an
intervention such as UCM which enhances Hb level and
improves neonatal outcomes. 2!

6

The present study indicated that UCM was significantly in-
creasing Hb level of preterm neonates within 6 hours and
at 36-48 hours after birth. Also, it had a positive effect on
preterm neonates in the study group concerning their need
for blood transfusion than their counterparts in the control
group.

The study results were supported with the findings of the
previous studies done by Song et al.'7-20-231 who indicated
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that UCM was significantly associated with increased Hb
level of the neonates at initials, increased blood volume, de-
creased the need for blood transfusion; which consequently

improve preterm neonate’s outcomes. Disagree with Nagano
et al.?423!

With this concern, the study of Upadhyay et al.[?! stated that
UCM was a method which was prevented the neonatal ane-
mia through milking the blood towards the neonate. It was
restored a large amount of blood and subsequently enhance
Hb during the infancy because they had iron storage.

The results attributed that the Hb level was increased because
the placenta was the source of fetal blood, and UCM inter-
vention acted as blood transfusion to the neonate at birth
because it added an extra volume of blood which might have
positive impacts that finally enhance their outcome.

The results indicated that there was a statistically significant
difference between the study and control groups as regard
MYV used. While the statistical significant difference was
not found between them as regard oxygen therapy and inci-
dence of RD. However, small number of premature neonates
needed oxygen therapy or had RD compared to premature
neonates in the control group. These results were continu-
ous with Leal et al.[>3:3:12.27-291 who mentioned that UCM
provide sufficient oxygen to the tissues, improves arterial
oxygen, increase cardiac output, and enhance oxygen distri-
bution. The results might be attributed that the UCM was
improved breathing pattern early which leading to declining
the major complications as MV used.

The study also found that the length of hospital stay de-
creased significantly in the study than the control groups.
This result was concurrent with Bhatt et al.l'% 130 who
mentioned that UCM might decrease the neonates’ suscepti-
bility to inflammatory processes. Also, this blood contained
stem cells which are necessary for tissue building and in-
crease body immunity and infection resistance and sepsis.
Additionally, lower the rate of complications. These might
be lead to a short term stay of hospitalization and improve
high-risk neonate’s outcomes specifically preterm neonates.

Furthermore, the current study indicated that UCM signifi-
cantly lower incidence of neonatal deaths in the study group.
This finding was in the same line with the previous studies by
Nagano et al.[?*31:32] who found that UCM could decrease
the incidence of complications and mortality in preterm in-

fants. While it was disagree with a study done by Krueger et
al.1%!

The study researchers thought that the incidence of neona-
tal deaths was decreased in the study group because UCM
improved their Hg level and decreased blood transfusion

Published by Sciedu Press

times. Hence, lowered the rate of complications as; the rate
of sepsis, RD, MV using, jaundice and need for phototherapy,
and length of hospital stay. So, the premature neonates in
the study group had better outcomes and lower incidence of
neonatal deaths.

Likewise, the results revealed that the study and control
groups differ significantly as regards the presence of jaun-
dice and phototherapy used. These results were supported
with studies of Dang et al.l?%-31:33] on the term and near term
neonates; who found that UCM group didn’t show any in-
crease in serum bilirubin or need for phototherapy. Disagree
with Leal et al.[?”-34:35] This result might be due to that UCM
decreased serum bilirubin in premature neonates in the study
group. Because they had fewer packed RBCs transfusion, so
less RBCs destruction and decreased bilirubin level in their
blood.

Despite, the observable improvement in the physiological
parameters (HR, RR, and systolic and diastolic BP) of the
premature neonates who receive UCM the difference be-
tween the two groups was not statistically significant. Too,
the study revealed that the incidence of IVH was lower
in the study group than the control group while no statis-
tically significant difference was found between the two
groups. These results were in agreement with the findings of
Leal et al.1317:24.27.31.321 \who found that UCM lowers IVH
risk/incidence while failed to show a significant difference
in IVH incidence between the groups. Also, Bhatt et al.[!%!
indicated that UCM might reduce the risk of IVH and the
vulnerability of neonates to inflammatory processes.

According to National Institutes of Health,*®! IVH is more
common in premature neonates who had RDs, unstable BP,
and other medical conditions at birth. While the UCM im-
proved these causes in the study group. Thus, premature
neonates in the study group had a lower incidence of IVH
than their counterparts in the control group.

As respect to maternal outcomes, the current result revealed
that the UCM was not shown any significant difference for
the risk of post-partum hemorrhage. This result was consis-
tent with other authors as McDonald et al.l”-?”-37! Further-
more, regarding the length of third stage of labor, the study
indicated that the statistical difference was not significant.
The mean values of third stage duration were still within
physiologic ranges which on the agreement with Abalos. %!
These results might be due to small sample size or uterotonics
agents administered following birth among both groups.

5. CONCLUSION

The study results concluded that UCM improved preterm
neonates’ outcomes as increasing Hb level, less need for
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blood transfusion and MV, decrease incidence of jaundice (2) A replication of this study with a larger sample size,

and phototherapy used, decline incidence of death, lowers this would increase the generalizability of the data in

length of hospital stay (days). While UCM didn’t affect sig- regards to the safety of UCM.

nificantly between the study and control groups as regards (3) Developing another study to evaluate the iron stores

the oxygen therapy, IVH, RD, and jitteriness, length of third beyond 36-48 hours of age.

stage of labor and presence of post-partum hemorrhage. (4) Implement another study to evaluate UCM effects on
other variables as; neurobehavioral development and

Recommendations occurrence anemia during the first year of life.

(1) Increasing awareness of neonatology, pediatric, and
obstetric nurses about benefits and technique of UCM CONFLICTS OF INTEREST DISCLOSURE

through health education program. The authors declare that there is no conflict of interest.
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