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Introduction 
 
Anemia is globally regarded as an important die-
tary and public health issue due to its adverse im-
pacts on physical and mental development during 
infancy and childhood and the prevalence of ane-
mia in the first year of life in Turkey up to 50% 

(1). Anemia during infancy causes irreversible 
physical, cognitive, motor, and behavioral devel-
opment disorders (2) and it is a significant prob-
lem focused on due to these adverse impacts. Nev-
ertheless, the procedures to be performed during 

Abstract 
Background: Anemia during infancy causes irreversible physical, cognitive, motor, and behavioral development 
disorders. This study aimed to determine the effect of delaying umbilical cord clamping time on certain param-
eters regarding anemia during the infancy. 
Methods: This randomized controlled trial was conducted at a university hospital in west of Turkey (Dec 2017-
Dec 2018). Overall, 110 participants were evaluated for the research, 65 participants were randomized after ex-
cluding those who did not meet the inclusion criteria (intervention=32, control=33). Randomly assigned to de-
layed clamping (1 min after delivery) or early clamping (in 15 sec after delivery), and followed up until 4 months 
postpartum. 48th-hour hematocrit, bilirubin values, need for phototherapy and hematocrit, hemoglobin values, 
diagnosis of anemia at the postnatal fourth month were compared between two groups. The data showing normal 
distribution were assessed using the parametric tests. The level of statistical significance was determined as 
P<0.05.  
Results: The 48th-hour hematocrit and bilirubin levels of the intervention group were significantly higher than 
the control (P<0.01 and P<0.05, respectively). No significant difference regarding the need for phototherapy due 
to postnatal hyperbilirubinemia was observed between the two groups (P>0.05). Means of the intervention group 
hematocrit and hemoglobin levels measured during anemia screening performed at the fourth month were found 
to be higher than those of the infants in the control group (P<0.05 and P<0.05, respectively).  
Conclusion: Delaying umbilical cord clamping had a positive impact on the haematological parameters of in-
fants. Clamping the cord at least one minute in birth can be performed to prevent the iron deficit anemia that 
could be seen during the first years of infants’ lives.  
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this period are limited. Therefore, clamping the 
umbilical cord lately during the delivery boosts 
newborns’ iron stores and contributes to the ef-
forts to prevent anemia (3). The extra iron 
achieved through this practice may contribute to 
preventing iron deficiency when combined with 
the already-present iron within the bodies of in-
fants (approx. 75 mg/kg) (4-9). 
The Turkish Ministry of Health states that infants 
should be examined for anemia at the fourth 
month within the monitoring protocol for the in-
fants and children, and infants with a hemoglobin 
level of 11 g/dL should be assessed for anemia, 
resulting in the initiation of treatment protocol 
when needed (10). Late clamping procedure (for 
at least 60 sec) should be commonly used in cases 
where iron deficit anemia is an issue and that this 
procedure should be studied and supported more 
(11).  
Despite its proven benefits, the common ap-
proach in Turkey is that the umbilical cord is early 
clamped, and the factors determining the cord 
clamping time include practice-related concerns, 
information deficiency, personal preferences, and 
routine hospital practices (12). The relevant stud-
ies are quite limited in Turkey where anemia dur-
ing the infancy and childhood is quite common.  
We aimed to determine the effect of delaying um-
bilical cord clamping time on certain parameters 
regarding anemia during the infancy. 
 

Materials and Methods 
 
Study design and participants 
This parallel, randomized and controlled study 
was performed at the delivery room of a university 
hospital in a western location of Turkey. The in-
tervention group consisted of pregnant women 
who were between the ages of 19 and 35 yr during 
the study period (Dec 2017-Dec 2018), whose ges-
tational age was ≥37 wk, who had a single and a 
live fetus at the vertex presentation, who had no 
medical issues that could pose a risk for postpar-
tum bleeding and who planned vaginal delivery, 
and the infants who did not need resuscitation 

during delivery. The pregnant women who did not 
accept to participate and infants who received iron 
support until the postnatal forth month were ex-
cluded. 
Before initiating the study, necessary permissions 
were obtained from the regional Ethics Commit-
tee (decision no: 17-5.1/50) and Gynecology and 
Obstetrics Clinic. In addition, the trial was regis-
tered at the clinical trials registry (NCT04463485).  
The pregnant women meeting the inclusion crite-
ria were informed about the study and informed 
consent was received. This study was conducted 
as a doctoral thesis and assessed by a thesis moni-
toring committee that gathered every six months. 
 
Randomization and allocation concealment 
Overall, 110 participants were evaluated. After 
pregnant women who did not fit the inclusion cri-
teria (n=32) and did not agree to participate in the 
study (n=6) were excluded, 72 pregnant women 
were randomized to determine the study group. 
For the first phase, 36 pregnant women were in-
cluded in the intervention group and 36 were in-
cluded in the control group. After the newborns 
who needed resuscitation during birth were ex-
cluded (n=7), the data for the first phase of the 
study were collected from 65 newborns (32 in the 
intervention group, 33 in the control group). In 
the second phase of the study, 13 infants who did 
not receive anemia scan (5 in the intervention 
group, 8 in the control group) were lost to follow-
up and the study was completed with 52 partici-
pants (Fig. 1).  
Participants of the study were randomized into 
two groups, which were intervention (Delayed 
Cord Clamping-DCC) and control (Early Cord 
Clamping-ECC) groups. A simple randomization 
method was used for randomization. Participants' 
names were written in closed envelopes on the day 
when study data were collected. Papers that had 
"intervention" and "control" written on them were 
put in different envelopes in the same way. The 
researcher asked delivery room staff to choose one 
envelope, and their groups were determined in this 
way.  
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Fig. 1: Consort flow diagram 

 
Procedure 
The delivery room staff were informed about the 
group of participants in all delivery cases in this 
study. After the completion of the second delivery 
stage, the umbilical cord was held at the level of 
the uterus for 60 sec for the infants in the inter-
vention group. After the 60 sec, the umbilical cord 
was clamped and routine newborn care was pro-
vided (the duration was kept by the researcher us-
ing the same chronometer). The umbilical cords of 
the newborns in the control group were clamped 
within the first 15 sec, and routine newborn care 

was provided again. At the postnatal 48th-hour (be-
fore the discharge), the hematocrit and bilirubin 
measurement results seen in the newborn capillary 
blood sample were noted from hospital records. 
The researcher provided counseling to all partici-
pants in terms of maternal and infant care. The 
mothers were called through phone at the postna-
tal 14th day, and data were collected to see 
whether newborns needed phototherapy owing to 
hyperbilirubinemia. The data obtained through the 
anemia screening performed by the family practice 
unit at the fourth postnatal month (hemoglobin, 
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hematocrit measurement results, diagnosis of ane-
mia) were assessed, and the data phase was com-
pleted. Due to the nature of the practice in this 
study, blinding could not be performed for the de-
livery room staff and participants, but blinding was 
done during the statistical analysis of measurement 
results.  
 
Outcome variables 
Primary outcomes of this study included the 48th-
hour hematocrit value, and hemoglobin, hemato-
crit values and diagnosis of anemia measured at 
the postnatal fourth month. The secondary out-
comes were the bilirubin values measured at the 
48th-hour, and the need for phototherapy owing to 
hyperbilirubinemia at the postnatal period.  
 
Statistical analysis 
For the statistical analyses, IBM SPSS Statistics 
25.0 (IBM SPSS Statistics for Windows, Version 
25.0 Armonk, NY: IBM Corp.) was used. The 

constant variables were displayed using the mean, 
standard deviation, categorical variables and per-
centage distributions – descriptive statistical meth-
ods. At the locations suiting the normal distribu-
tion, Student’s t-test was used within the inter-
group comparisons, while Pearson’s chi-square 
test was used for the categorical variables. The sta-
tistical significance level was determined to be 
P<0.05.  
 

Results 
 
The study groups in this study displayed similar 
characteristics when compared in terms of demo-
graphic and clinical variables such as maternal age, 
antepartum hemoglobin and hematocrit levels, 
postpartum hemoglobin level, birth weight, 5th 
minute APGAR score and first breastfeeding time 
(Table 1). 

 
Table 1: Maternal and neonatal descriptive variables 

 
Variable Intervention (n=32) 

Mean±SD 
Control (n=33) 

Mean±SD 

Maternal age (yr) 26.9±4.4 27.4±5.4 
Antepartum hemoglobin (g/dL) 12.9±0.6 13.1±0.7 
Antepartum hematocrit (%) 38.1±1.7 38.5±1.7 
Postpartum hemoglobin (g/dL) 12.3±0.4 12.4±0.6 
Birth weight (gr) 3333.7±348.9 3325.1±327.3 
5th minute APGAR score 9.4±0.5 9.5±0.5 
First breastfeeding time (min) 28.1±13.4 29.2±18.7 

 
The 48th-hour neonatal hematocrit level – one of 
the main variables in this study was 62.06% (SD: 
2.77) in the intervention group, and 49.30% (SD: 
5.04) in the control group. According to the ane-
mia screening performed at the postnatal fourth 
month, the venous hemoglobin level was 11.91 
g/dL (SD: 0.74) in the delayed clamping group 
while the hematocrit level was 34.70% (SD: 2.08), 
and in the early clamping group, hemoglobin level 
was 11.38 g/dL (SD: 0.58) while the hematocrit 
level was 33.47% (SD: 2.32). The difference re-
garding three variables was found to be statistically 
significant during the inter-group comparisons. 
The 48th-hour hematocrit level and fourth month 

hemoglobin and hematocrit levels were signifi-
cantly higher in the group of delayed clamping 
(P<0.01, P<0.01 and P<0.05 respectively).  
After the examination toward the variable of ane-
mia diagnosis made within the screening activity 
performed at the family practice unit, 18.5% of the 
infants in the intervention group were diagnosed 
with anemia while 24% had the same disorder in 
the control group. The comparison made between 
two groups indicated that anemia was more com-
mon in the control group, but the difference was 
not statistically significant (X2: 0.234, P>0.05) (Ta-
ble 2). 
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Table 2: Comparison of primary outcome variables between the two groups 

 

Variable Intervention Control   

N n (%)/Mean±SD N n (%)/Mean±SD Test value P value 

Hematocrit 48th h (%) 32 62.06±2.77 33 49.30±5.04 -12.582* .00 
Hemoglobin 4th month 
(g/dL) 

27 11.91±0.74 25 11.38±0.58 -2.846* .00 

Hematocrit 4th month (%) 27 34.70±2.08 25 33.47±2.32 -2.006* .05 
Diagnosis of anemia 4th 
month  

27 5 (18.5) 25 6 (24.0) 0.234** .62 

Values expressed as mean ± SD or as n (%) *t-test value **X2 test value 

 
Secondary outcome results of this study indicated 
that the 48th-hour bilirubin level of the newborns 
in the intervention group was 62.06 mg/dL (SD: 
2.77) while the same level of those in the control 
group was 49.30 (SD: 5.04), and the difference was 

statistically significant (t=-2.087, P<0.01). Both 
groups’ need for phototherapy due to postnatal 
hyperbilirubinemia indicated that the difference 
between the two groups was not statistically sig-
nificant (X2: 0.004, P>0.05) (Table 3). 

 
Table 3: Comparison of secondary outcome variables between the two groups 

 

Variable Intervention Control   

N n (%)/Mean±SD N n (%)/Mean±SD Test value P value 

Bilirubin 48th h (mg/dL) 32 62.06±2.77 33 49.30±5.04 -2.087* .00 
Phototherapy require-
ment 

32 7 (21.9) 33 7 (21.2) 0.004** .94 

Values expressed as mean ± SD or as n (%) *t-test value **X2 test value 

 

Discussion 
 
The hematocrit values, measured at the postnatal 
48th-hour of newborns whose umbilical cords 
were delayed clamping group were statistically and 
significantly higher than those whose umbilical 
cords were clamped earlier. The hematocrit meas-
urements of newborns were performed at the 
postnatal sixth and 48th-h in a study conducted 
with three groups to examine the impact of umbil-
ical cord clamping time on the hematocrit level 
and clinical results of newborns, and that study in-
dicated that the hematocrit levels of two groups 
where umbilical cords were clamped lately were 
significantly higher than those of the group where 
umbilical cords were clamped earlier (13), a result 
similar to the ones found in the present study. The 
hemoglobin and hematocrit levels of newborns 
whose umbilical cords were clamped lately were 

higher than those of the control group, and the 
procedure of clamping the umbilical cord later 
could be beneficial for preventing iron deficiency 
and anemia during the infancy period (14). The 
studies conducted after 2000 focus on the impact 
of cord clamping time on the haematological pa-
rameters in the short and long term and their re-
sults generally show that the hemoglobin, hemato-
crit and ferritin levels of the newborns in the late 
clamping group were significantly higher than 
those of the newborns whose umbilical cord was 
clamped earlier (3, 4, 15-20). 
Starting the life with sufficient blood volume has 
a great impact on the medical statuses of new-
borns in the following periods of their lives (21). 
The haematological parameters examined in the 
relevant studies reviewing the long-term effect of 
cord clamping duration among babies are gener-
ally the hemoglobin, hematocrit and serum ferritin 
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levels examined in the period from the postnatal 
third to 12th months. An iron amount of approx-
imately 60 mg transferred when cord clamping 
time is delayed will help meet babies’ needs in the 
first three months and prevent the iron deficit dis-
order that may be developed in the first year (7, 
13). In Turkey, elementary iron is administered at 
the prophylactic dose to babies after the fourth 
month, as a part of “Turkey Like Iron” program 
(10). In addition, the impact of using supplemen-
tary on the results was considered, and babies’ 
control data were assessed at the fourth month. 
According to the assessment performed at the 
fourth month, the mean hematocrit and hemoglo-
bin levels of the babies in the intervention group 
were significantly higher than those of the babies 
in the control, similar to the literature. Ferritin-re-
lated comparison was not performed due to any 
infant was not examined for ferritin level. Hema-
tocrit (6, 24-48 h, 5th day and 2 months) and he-
moglobin concentration (24-48 h, 7th day, 3-6 
months, 1 year) were higher in the groups where 
the umbilical cord was delayed (22). In a meta-
analysis where 15 randomized controlled studies 
were examined, the impact of early and late clamp-
ing on the health of 3911 term newborns was as-
sessed. Additionally, hemoglobin and hematocrit 
levels covering the sixth hour, 24th-48th-hour and 
first six months were found to be higher in the 
group where late clamping was performed (18).  
In our study, the elementary iron supplement was 
provided to all babies whose hemoglobin level was 
under 11 gr/dL but ferritin measurement was not 
needed for any babies owing to the issues experi-
enced in conducting the primary care services in 
Turkey, to the higher prices of this test compared 
to the hemogram test, and to the fact that this test 
required taking a blood sample from babies twice. 
The hemoglobin value examined within the full 
blood test is commonly utilized as a test where 
erythrocyte index is read photometrically, but se-
rum ferritin level is used as a test reflecting the 
stored iron less frequently (23). A relevant study 
conducted to determine the effectiveness of rou-
tine blood test and ferritin measurement per-
formed simultaneously in diagnosing the iron def-

icit in newborns indicated that ferritin measure-
ment performed in addition to hemogram meas-
urement was more effective than the measurement 
of the latter agent in terms of diagnosis (24). How-
ever, in Turkey, use of ferritin level was more lim-
ited, and the RDW values examined within the 
hemogram test could be considered to treat the 
iron deficit (25). Although no significant differ-
ence regarding the diagnosis of anemia among the 
babies in the intervention and control groups was 
determined, the hemoglobin and hematocrit levels 
of the babies in the intervention group were sig-
nificantly higher than those of the babies in the 
control group. Delaying the umbilical cord clamp-
ing time is believed to have positively affected the 
babies in this study considering because hemoglo-
bin is a molecule carrying iron in the body and a 
parameter helping experts estimate the iron stor-
age in infants’ bodies (26, 27). 
The studies conducted to determine the impact of 
umbilical cord clamping time on neonatal results 
indicated that the negative results examined the 
most included newborn hyperbilirubinemia and 
related need for phototherapy (28). The 48th-hour 
bilirubin values of newborns whose umbilical 
cords were delay clamped were statistically and sig-
nificantly higher than those of the control group. 
However, according to the comparison made in 
accordance with the postnatal phototherapy need, 
the difference between the newborns in the inter-
vention and control groups was not statistically 
significant. The guide issued by WHO (11) in 2014 
to detail the procedure of delaying umbilical cord 
clamping time indicated that the bilirubin levels of 
newborns whose cord clamping time was delayed 
were significantly higher than those whose cords 
were clamped earlier and that no significant differ-
ence regarding the need for phototherapy treat-
ment was present between the groups. A study re-
viewing the randomized controlled studies per-
formed in this regard reflected that asymptomatic 
polycythemia of newborns whose cords were 
clamped later was high and polycythemia created 
a risk of hyperbilirubinemia among the newborns 
(22). A study conducted with three newborn 
groups reported no significant difference between 
the 24th-48th-bilirubin measurements of these three 
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groups where early clamping was performed in the 
first 15 sec while the late clamping was done at the 
60th second and third minute (13). A cochrane re-
view showed that newborns whose umbilical 
cords were clamped early needed less photother-
apy than those whose cords were clamped later 
due to hyperbilirubinemia, and that late clamping 
could be performed for cases where phototherapy 
conditions were suitable (18). However, the stud-
ies examined within the present study indicated 
that the non-standardized properties of inclusion 
criteria for phototherapy were interesting in terms 
of questioning the results (8, 11). The studies per-
formed at a later period indicated no significant 
difference regarding the need for phototherapy 
between two groups due to hyperbilirubinemia (8, 
19, 29, 30). 
There were some limitations in our study. Firstly, 
it was aimed to evaluate the whole sample group 
in terms of anemia at the 4th month, but could not 
be performed due to loss of follow-up. This prob-
lem frequently encountered in prospective studies 
is also valid for our study. In addition, the fact that 
ferritin test was not performed in the units 
screened for anemia due to institutional policies 
and spending limitations is another limitation for 
our study. 
 

Conclusion 
 
Delaying the umbilical cord clamping time for at 
least 60 sec after the delivery is a suitable approach 
for preventing anemia during infancy. The impli-
cation for the practice; developing a national guide 
for health workers will provide standardization in 
practice. Moreover, professional training for the 
hospital staff will make great contributions to the 
efforts of spreading the procedure in Turkey. We 
emphasize that it is also necessary to provide train-
ing on this subject to families preparing for birth 
in order to spread the procedure whole country. 
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