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ABSTRACT

Iron deficiency anemia, commonly occurring in infants aged 6-24 months, can be prevented
by delaying the cutting of the umbilical cord after birth. A quasi-experimental study
conducted at the Mother and Child Clinic in Mojo Kediri involved 30 infants, divided into an
experimental group (with delayed cord clamping) and a control group. Hemoglobin levels
were measured using a Hematology Autoanalyzer, and the data were analyzed using a t-test.
The intervention group, with a delay in cord clamping for 1 hour, showed an average increase
in Hb levels from 15.444 g/dl to 19.800 g/dl after 24 hours. Meanwhile, the control group,
without any delay, increased from 15.544 g/dl to 16.844 g/dl. Delaying the umbilical cord
clamping significantly increased hemoglobin levels in newborns (p-value: 0.000). Infants
with delayed cord clamping exhibited higher hemoglobin levels, better body iron reserves,
and reduced risk of anemia. The higher red blood cell levels supported better
cardiopulmonary adaptation and increased breastfeeding duration in early life. The research
concludes that delaying the cutting of the umbilical cord for 2 minutes in newborns can
enhance Hb levels after 24 hours compared to cord clamping at 15 seconds after birth. This
highlights the importance of delaying cord clamping to support hemoglobin health and infant
development.
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Background

Anemia due to iron deficiency in infants is a prevalent health issue in nearly all developing
countries, particularly occurring between the ages of 6 to 24 months. The high prevalence of
anemia in infants aged 6-9 months is associated with insufficient iron storage, leading to growth
and developmental disruptions in the first 6 months of life. Postnatal factors further contribute
to early decreases in iron reserves, resulting in anemia (1)

One preventive measure for iron deficiency anemia in newborns is delaying the
clamping and cutting of the umbilical cord. While clamping and cutting the infant's umbilical
cord at birth is a necessary intervention, the optimal timing for this procedure remains
controversial. The ideal time to delay cord clamping is still debated among experts (5). This is
based on the fact that newborns receive a blood transfusion of approximately 80 ml within the
first minute and 100 ml within the first three minutes. This volume supplies 40-50 mg/kg,
preventing iron deficiency in the first year of life and increasing hemoglobin and hematocrit
levels in infants with a 2-minute delayed cord clamping.

Research resulth indicates that immediate cord clamping (within 5-10 seconds),
compared to delayed clamping, results in a reduction of 20-40 ml of blood per kilogram of body
weight, equivalent to 30-35 mg of iron (2). That the average optimal time for umbilical cord
cutting in newborns is approximately 45 minutes or delayed until the cord stops pulsating (3).
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The study also showed a significant difference in hemoglobin levels before cord cutting
between the delayed clamping group and the immediate cutting group.

In a preliminary study conducted by the researcher at the Child Clinic in Mojo Kediri in
March 2023, it was observed that cord cutting was performed immediately (5-10 seconds) after
birth for five infants(4). Hemoglobin examinations revealed that three infants had Hb levels <17
g/dl, while two infants had Hb levels >17 g/dl. Given the background and observed phenomena,
there is a need for further research on the Influence of Delayed Umbilical Cord Clamping on
the Increase of Hemoglobin Levels in Newborns at the Child Clinic in Mojo Kediri in 2023.

Methods

The analysis of the data used univariate analysis, and bivariate analysis with chi square.
The values wereset on p<0,05. This research employs a quasi-experimental design with a Post-
test Design With Control Group. The population for this study comprises all infants born at the
Child Clinic in Mojo Kediri during the period from April to June 2023, totaling 30 infants. The
sampling technique utilized is non-probability sampling, with a sample size of 18 individuals
meeting both inclusion and exclusion criteria. Data collection involves the use of a checklist for
measurement results and Standard Operating Procedures (SOP) for umbilical cord cutting. The
dependent variable is the increase in Hb levels, while the independent variable is the delay in
umbilical cord cutting. Univariate analysis is employed to describe the hemoglobin levels with
delayed cord cutting, presenting mean values, standard deviation, minimum, and maximum
values. Meanwhile, bivariate analysis is conducted to examine the influence of delayed cord
cutting on hemoglobin levels after 60 minutes and 15 minutes using an independent t-test.

Results

Characteristics of Respondents
Table 1. Frequency distribution based on respondent characteristics

Characteristics  Category  Delaying the cutting of Immediate cutting of the
the umbilical cord after  umbilical cord after birth
60 minutes
F % F %
Baby's weight, 2000- 2 22,2 2 22,2
2500gr 4 44,4 4 44,4
2600- 3 33,4 3 33,3
3000gr
3100-
3500qr
Gender Male 5 55,6 5 55,6
Female 4 44.4 4 44,4
Total 9 100 9 100

Based on the table above, in both the delayed umbilical cord cutting group and the control
group, the majority of babies have a weight between 2600 grams and 3000 grams, each
consisting of 4 babies (44.4%). The gender of the babies is mostly male in both the
experimental and control groups, with 5 babies (55.6%).
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Table 2. The Effect Of Delaying Umbilical Cord Cutting On Hemoglobin Levels In
Newborn Babies

Hemoglobin Mean Min-Max Mean t count
Level Difference
60-minute delay 19,800 18,3-21,6 2,956 5,937
15-minute delay 16,844 15,6- 18,3
P Value: 0,000

Based on table 2, it can be seen that the hemoglobin (Hb) level of newborn babies after
delaying cutting the umbilical cord for 60 minutes has an average value of 19,800 g/dl, a
standard deviation of 1.2278 g/dl, a minimum value of 18.3 g/dl , and a maximum value of 21.6
g/dl. Meanwhile, the hemoglobin (Hb) level of newborn babies after delaying cutting the
umbilical cord for 15 minutes has an average value of 16.844 g/dl, a standard deviation of
0.8502 g/dl, a minimum value of 15.6 g/dl, and a maximum value of 18 .3 g/dl.

Based on analysis using the paired t test to test the difference in Hb levels between a 60 minute
delay in cutting the umbilical cord and a 15 minute delay, there was a difference of 2,956 g/dl
(19,800 — 16,840). The statistical test produces a calculated t-value of 5.937, while the t-table
with degrees of freedom n-1 = 9-1 = 8 and %2 a = 2.5% is 2.1009. Therefore, the t value (5.937)
is greater than the t table (2.1009), because the calculated t value is higher than the tabulated t
value, and the p value is 0.000 < a 0.05, which means zero. hypothesis (Ho) is rejected. This
means that there is an effect of delaying cutting the umbilical cord on Hb levels in newborn
babies.

Discussion

Hemoglobin levels in delayed umbilical cord cutting for 60 minutes in newborns

Based on Table 2, it shows the hemoglobin levels in newborns with a 60-minute delay
in umbilical cord cutting, having an average Hb level of 19.800 g% with a minimum Hb level
of 18.3 and a maximum Hb level of 21.6 g%. One way to prevent iron deficiency anemia in
newborns is by delaying umbilical cord clamping and cutting. Clamping and cutting the baby's
umbilical cord at birth is an intervention that must be performed, but the optimal timing for this
procedure is still controversial (2)

Delaying cutting after the pulsation is no longer felt is a common procedure in
traditional childbirth. Meanwhile, early umbilical cord cutting is a procedure often performed in
an institution. The timing of umbilical cord cutting has effects on both the mother and the
newborn. Delayed cord cutting is a physiological approach involving cutting the cord when the
pulsation has decreased. If the cord is not cut or clamped, umbilical circulation will stop with
the closure of the umbilical arteries, and the cord stops pulsating (5)

One way to prevent iron deficiency anemia in newborns is by delaying umbilical cord
clamping and cutting. Clamping and cutting the baby's umbilical cord at birth is an intervention
that must be performed, but the optimal timing for this procedure is still controversial (1).
According to the researcher, delaying umbilical cord cutting can increase Hb levels in newborns
after 24 hours, showing a higher and significantly increased Hb level(6). This is because
delaying cord cutting reduces the risk of anemia by 47% and reduces the risk of iron deficiency
by 33% from 2 to 3 months of age.
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Hemoglobin levels in delayed umbilical cord cutting for 15 minutes in newborns

Based on Table 2, the hemoglobin (Hb) level in newborns with a 15-minute delayed
umbilical cord cutting is 16.844 g%, with a minimum Hb level of 15.6 g% and a maximum Hb
level of 18.3 g%. Slowing down the umbilical cord cutting for 30 to 45 seconds is stated to
increase blood volume by 8 to 24%. Newborns who have just been born are said to receive 80-
100 ml of blood from the placenta (equivalent to 50-75 mg of iron) if cord cutting is delayed.
Delaying cord cutting can also increase the storage of iron reserves at birth, preventing iron
deficiency anemia

Research resulth that immediate cord clamping (within 5-10 seconds), compared to
delayed cord clamping, results in a reduction of 20-40 ml of blood per kilogram of body weight,
equivalent to 30-35 mg of iron. The practice of immediate or early cord cutting developed
without considering the baby's needs can cause the baby's blood volume to vary by 25% to
40%. "However, immediate or early cord cutting can hinder a successful transition process and
contribute to hypovolemic damage, low blood volume, oxygen deficiency, and hypoxia in
newborns, especially vulnerable ones (premature, asphyxiated, low birth weight)" (6).

According to the researcher, the Hb levels in newborns with a 15-minute delayed cord
cutting are physiologically caused by an increase in Hb levels. At birth, the normal hemoglobin
level in newborns typically ranges from 14-20 g/dl, with an average of 17 g/dl. There is a
relative increase in hemoglobin within 3-4 hours after birth due to hemokoncentration.

The difference in Hb levels between delaying umbilical cord cutting for 60 minutes and 15
minutes after birth in newborns.

Based on the research results, there is a difference in Hb levels between delaying
umbilical cord cutting for 60 minutes and 15 minutes after birth in newborns at the Child Clinic
in Mojo Kediri, with a p-value of 0.000. There is an average Hb level difference between
mothers who underwent a 60-minute delayed cord cutting with an average Hb level of 19.800
and those who underwent cord cutting 15 minutes after birth with an Hb level of 16.844,
resulting in a difference of 2.956 g/%. This explains that delaying cord cutting for 60 minutes
results in higher Hb levels in newborns compared to cord cutting at 15 minutes after birth.

The benefits for the baby from delaying cord cutting include higher hemoglobin levels,
increased body iron reserves, and reduced anemia in further development. Higher red blood cell
levels flow to vital organs, leading to better cardiopulmonary adaptation and increased
breastfeeding duration in the early hours(7)

Several studies have examined the effects of cord cutting timing on hematological
conditions and iron levels in infants during the first months of life. It can be concluded that
delaying cord cutting for at least 2 minutes is very useful for the baby's iron levels in
subsequent months (2 to 6 months)(8)

According to Yusni Podungge's 2019 research on the influence of delaying cord
clamping on the hemoglobin levels of newborns in the Sipatana Public Health Center in
Gorontalo City, out of 30 samples, the average Hb value for newborns who underwent a 15-
minute delay in cord clamping was 21.80 g/dL.

Based on the research results, the Hb levels in newborns undergoing delayed cord
cutting for 60 minutes or 15 minutes are within the normal category. According to Mercer
(2018), the normal NBC hemoglobin level at birth ranges from 14-20 g/dL, with an average of
17 g/dL. In this study, the average Hb level for newborns with a 60-minute delayed cord cutting
is 19.800 g%, while those with a 15-minute delayed cord cutting have an average Hb level of
16.844 g%. It is evident that delaying cord cutting for 60 minutes yields a better Hb level
compared to newborns whose cord cutting is done at 15 minutes(9).
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According to the researcher, a longer cord cutting time, i.e., 60 minutes, can increase Hb
levels more significantly than cord cutting at 15 minutes because this placental transfusion can
add more blood volume and red blood cells to the baby compared to faster cord cutting at 15
minutes. The longer the delay in cord cutting, the longer the blood transfusion to the baby,
resulting in increased Hb levels.

Conclusions and Recommendations

Based on the analysis using an independent t-test, the obtained p-value is 0.010, which
is less than a (0.05). Therefore, it can be concluded that there is an influence of delaying
umbilical cord cutting on the increase in hemoglobin levels in newborns. It is hoped that other
researchers can further develop this study to investigate the impact of delaying umbilical cord
cutting on the increase in hemoglobin levels in newborns.
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