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  Original Article  

Anemia is an important problem in many 
countries. The global prevalence of anemia is 

estimated to be 30.2% in non-pregnant women 
rising to 47.4% during pregnancy(1). In newborns, the 
reported prevalence is 32.6%(2). The anemic newborn 
is at increased risk of long-term complications such 
as impaired neurological, emotional, and behavioral 
development(3,4). These complications can persist for 
more than 10 years after treatment(5). Protection of 
anemia in newborns is crucial for the prevention of 
long-term problems.

Delayed cord clamping (DCC) can protect 
against anemia in newborns by transferring residual 
blood in the placenta. This practice is easy and 
effective without cost(6,7). Many researchers have 
supported these advantages(7-10). The proper time 
for DCC is different among health authorities, for 
example, the World Health Organization (WHO) 
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postpartum blood loss and other neonatal outcomes. 

Conclusion: Neonatal hematocrit was not significantly different following delayed cord clamping (DCC) at 30-seconds, 1-minute, 
and 2-minutes, but the incidence of neonatal anemia decreased with the longer timing of DCC. The estimated blood loss and 
other complications were not different between the groups. Therefore, a minimum of a one minute DCC should be considered 
for neonatal anemic prevention when compared with the 30-seconds DCC.
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(2012) recommends one to three minutes DCC(11), the 
American College of Obstetricians and Gynecologists 
(ACOG) recommends 30 to 60 seconds DCC(6), and 
the National Institute for Health and Care Excellence 
(NICE) recommends 1 to 5 minutes DCC or more, if 
the mother desired(12). There is no research study on 
the result of these different time approaches for DCC. 
The longer time for DCC may correlate with jaundice 
and polycythemia, while the shorter time may cause 
neonatal anemia(7). The present research was aimed 
at studying the appropriate time between 30 seconds, 
1 minute, and 2 minutes for the prevention of anemia 
in newborns.

Materials and Methods
The present study was a randomized controlled 

trial conducted in the Department of Obstetrics 
and Gynecology, Udon Thani Hospital, Udon 
Thani, Thailand. It was conducted according to the 
declaration of Helsinki, and the national laws and 
regulations about clinical studies. The present study’s 
protocol was approved by the Udon Thani Hospital 
Research Ethics Committee (number 37/2561) and 
was registered in the Thailand Clinical Trial Registry 
(TCTR 20181007002). The study’s participants were 
240 pregnant women that underwent vaginal delivery 
between October 2018 and September 2019. They 
were counseled and invited to participate in the 
present study.

The inclusion criteria were singleton pregnancies, 
age 20 years or older, who delivered vaginally between 
37 to 41 weeks gestation, which was defined by the 
last menstrual period and ultrasonographic result at 
first half of pregnancy from antenatal care record. 
The exclusion criteria were a pregnancy with severe 
medical complication, such as heart disease, chronic 
hypertension, or renal disease, fetal anomaly, fetal 
growth restriction, having signs of birth asphyxia or 
heavy bleeding immediately after birth, or unwilling 
to participate in the study.

The written informed consents were obtained 
after the explanation of the study to the participants. 
Then, all participants were randomly allocated into 
one of the three study groups. A simple randomization 
using a computer-generated number and sealed 
opaque envelope, was performed. 

During the first and second stage of labor, the 
participants were attended to by the standard hospital 
protocol. After delivering the infant, the obstetrician 
placed the baby at level of the introitus and waited 
30 seconds in group 1, one minute in group 2, and 
two minutes in group 3 before clamping the umbilical 

cord. Then the placenta was delivered, the episiotomy 
wound was sutured, and routine newborn and maternal 
postpartum care were done(10,13). Blood loss during 
delivery was measured using a blood collecting bag.

Maternal complication, Apgar scores, and 
birth weight were recorded. The newborn Hct and 
microbilirubin (MB) were measured using venous 
blood at 48 to 72 hours after delivery. Complete blood 
count was analyzed by an automated hematology 
analyzer (Sysmex XN-3000, Meditop Company). MB 
was analyzed by an automated hematology analyzer 
(MB NEO-BIL Plus, Zenith Science Company). 
Newborn Hct was measured using a hematocrit 
centrifuge and a hematocrit reader.

Neonatal anemia was defined as when the neonatal 
Hct was less than 45%, neonatal polycythemia was 
when Hct was more than 65%(9,14). Clinical neonatal 
jaundice was defined by pediatricians using MB 
level of more than standard curve value graph(15) and 
clinical judgement. Anemia in the mother was defined 
as when the maternal Hct was less than 33%.

The mean neonatal Hct and prevalence of 
neonatal anemia at 48 hours in groups 1, 2, and 3 
were compared. Neonatal polycythemia, jaundice, 
and other neonatal complications were compared 
between groups. Estimated maternal blood loss at 
delivery and maternal complication between groups 
were also analyzed.

Statistical analysis
The sample size was calculated using the formula 

for randomized controlled trial for binary data(16). 
The proportion of neonatal anemia was estimated to 
be 0.15 at 30-seconds DCC, 0.02 at 1-minute DCC 
and 0.02 at 2-minutes DCC with a 0.13 difference 
which was used for calculation(14). A α was 0.05 and 
the power was 80%. The calculated sample size was 
72 participants in each group. An estimated drop-out 
rate of 10% was added for a total sample size of 240 
participants, with 80 per group, was used.

The participants’ characteristics were presented 
in number, percentage, range, or mean ± standard 
deviation. The continuous variables were compared 
between groups using mean difference with 95% 
confidence interval and p-value using the one-way 
ANOVA test. The categorical variables were compared 
between groups by risk ratio with 95% confidence 
interval and the Pearson’s chi-square. Data were 
analyzed as per-protocol method. Statistical analysis 
was performed using Stata, version 13 (StataCorp LP, 
College Station, TX, USA). A p-value of less than 0.05 
was considered statistically significant.



J Med Assoc Thai | Vol.103 | No.12 | December 2020 1257

Figure 1. Consort diagram.
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Results
The present study included 240 participants who 

were randomly allocated to 80 participants per group, 
which were DCC at 30-seconds group (group 1), DCC 
at 1-minute group (group 2), and DCC at 2-minutes 
(group 3). After the study was completed, three 
participants in group 1, four participants in group 2, 
and three participants in group 3 were excluded due to 
non-vigorous baby (no breathing or crying) or failure 
to collect neonatal blood for Hct at 48 to 72 hours. 
There were four cases of caesarean delivery and no 
other operative delivery was performed. Consort 
diagram is presented in Figure 1. The maternal 
baseline characteristics of each group are shown 
in Table 1. All groups were comparable in terms of 
gravida, parity, gestational age, maternal body mass 

index, maternal Hct and anemia, third stage time, and 
estimated postpartum blood loss, except maternal age.

At 48 to 72 hours after birth, blood sampling 
was done on 77, 76, and 77 babies in group 1, 2, 
and 3, respectively. Mean venous Hct values were 
53.1±6.4% in group 1 (range 39 to 68), 53.0±5.5% in 
group 2 (range 40 to 65), and 53.0±5.7% in group 3 
(range 42 to 66) without any statistically significant 
difference. Neonatal anemia (Hct less than 45%) was 
detected in six of 77 cases (7.8%) in group 1, five of 
76 cases (6.6%) in group 2, and one of 77 case (3.9%) 
in group 3, and there were no statistically significant 
differences among the three groups (Table 2). Neonatal 
polycythemia was found in one case (1.3%) in group 1 
and group 3 at 48 to 72 hours, and in one case in group 
2 that developed polycythemia after 72 hours (partial 

Table 1. Comparison of maternal characteristics between three study groups

Characteristics DCC 30 seconds (n=77)
Mean±SD

DCC 1 minute (n=76)
Mean±SD

DCC 2 seconds (n=77)
Mean±SD

p-valueβ

Maternal age (year) 27.3±4.9 27.9±4.9 25.8±4.8 0.028*

Gravida; mean±SD 2.0±1.0 2.0±1.0 2.0±1.0 0.944

Nulliparity; n (%) 32 (41.6) 27 (35.5) 31 (40.3) 0.724

Gestational age (week) 38.9±1.1 38.8±1.2 38.6±1.1 0.304

BMI (kg/m²) 27.6±4.0 27.7±5.8 27.2±5.2 0.797

Maternal Hct 35.8±3.5 36.7±3.2 35.6±3.4 0.078

Anemia; n (%) 14 (18.2) 10 (13.2) 18 (23.4) 0.262

Third stage time (minute) 6.0±3.8 6.2±2.9 5.7±2.8 0.639

Cord length (cm) 48.9±8.8 50.1±9.5 50.1±8.9 0.617

Placental weight (g) 564.3±124.4 556.8±105.5 593.4±133.8 0.148

DCC=delay clamp cord; BMI=body mass index; Hct=hematocrit; SD=standard deviation
β p-value was calculated by the one-way ANOVA test for continuous outcome and by Pearson’s chi square for categorical outcome, * Statistically 
significant difference (p<0.05)

Table 2. Comparison primary and secondary outcome measurement between three study groups

Characteristics DCC 30 seconds 
(group 1, n=77)

Mean±SD

DCC 1 minute 
(group 2, n=76)

Mean±SD

DCC 2 minutes 
(group 3, n=77)

Mean±SD

Mean difference or RR 
between group 2-1        
(95% CI, p-value)

Mean difference or RR 
between group 3-2        
(95% CI, p-value)

p-value*

Neonatal Hct at 48 to 72 hours (%) 53.1±6.4 53.0±5.5 53.0±5.7 –0.09 (–1.96 to 1.78, 1.000) –0.08 (–1.79 to 1.95, 1.000) 0.995

Neonatal anemia; n (%) 6 (7.8) 5 (6.6) 3 (3.9) 0.65 (0.17 to 2.39, 0.516) 0.49 (0.08 to 2.73, 0.414) 0.349

Polycythemia; n (%) 1 (1.3) 0 (0.0) 1 (1.3) N/A N/A N/A

MB at 48 to 72 hours 10.2±2.3 10.3±2.6 10.1±2.2 0.13 (–0.63 to 0.90, 1.000) –0.28 (–1.05 to 0.48, 1.000) 0.760

Clinical jaundice; n (%) 29 (37.7) 25 (32.9) 32 (41.6) 0.80 (0.42 to 1.54, 0.504) 1.47 (0.77 to 2.81, 0.249) 0.511

Phototherapy; n (%) 21 (27.3) 21 (27.6) 22 (28.6) 1.00 (0.49 to 2.02, 1.000) 1.07 (0.53 to 2.14, 0.858) 0.979

Estimate blood loss (mL) 124.2±75.8 116.1±77.5 125.2±82.5 –8.11 (–33.2 to 16.9, 1.000) 9.09 (–16.0 to 34.2, 1.000) 0.676

DCC=delay clamp cord; RR=risk ratio; CI=confidence interval; SD=standard deviation; Hct=hematocrit; MB=microbilirubin; N/A=not available
* p-value was calculated by the one-way ANOVA and the Bonferroni multiple-comparison test for continuous outcome and by the logistic 
regression analysis and Pearson’s chi-square for categorical outcome
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blood exchange transfusion was done). Clinical 
neonatal jaundice was found in 29 cases (37.7%) 
in group 1, 25 cases (32.9%) in group 2, and 32 
cases (41.6%) in group 3, which was not statistically 
significant different (range MB in all cases was 3.7 
to 19.3). Phototherapy was done in 21 cases (27.3%) 
in group 1, 21 cases (27.6%) in group 2, and 22 cases 
(28.6%) in group 3, which was similar among groups. 
No neonatal hypothermia was found in all groups.

The mean third stage time of all participants 
was 6.0 minutes (range 1 to 25 minutes) and mean 
estimated blood loss after delivery was 121.8 ml 
(range 20 to 500 ml) without statistically significant 
difference among groups. There was no case with 
estimated blood loss greater than 500 ml. Placenta 
weight and cord length were also similar in all groups. 
The mean neonatal birthweight was 3,173.3 gram 
(range 2,220 to 4,260) with 10 (4.4%) low birthweight 
baby (less than 2,500 gram). The neonatal length and 
head circumference were also comparable among 
groups. Neonatal Apgar scores at 1, 5, and 10 minutes 
were not different among groups (Table 3). Other 
neonatal outcomes, such as pneumonia, respiratory 
distress syndrome, and transient tachypnea of the 
newborn, were similar among groups (Table 3).

Discussion
DCC has been recommended by the WHO, 

ACOG, and NICE guidelines(6,10,12) with many 
researchers supporting its advantage in reducing 
anemia in newborn(11,17-22). The recommended DCC 
timing is different in each guideline ranging from 30 
seconds to more than one minute or as long as the 
mother’s request it. In the present study, three timings 

of DCC (30-second, 1- and 2-minutes) were studied 
to compare their effectiveness in reducing neonatal 
anemia and potential undesirable medical effect such 
as jaundice or polycythemia. The results demonstrate 
that no statistically significant difference exists in 
mean neonatal hematocrit and incidence of anemia 
among groups. The incidences of neonatal anemia 
trend to decrease in the longer timing of DCC (7.8%, 
6.6%, and 3.9%, respectively).

The benefit of DCC can be explained by 
the increased transference time of residual blood 
in the placenta to the newborn. There are some 
disadvantages such as increased unnecessary blood 
to the newborn leading to polycythemia, and jaundice 
when compared with early cord clamping(9). The DCC 
can also delay the process of newborn care including 
temperature care and increased waiting time before 
perineum wound care, which may increase blood 
loss. Therefore, a proper time of DCC should be 
defined. From the present study, the authors found 
no significant difference of adverse neonatal and 
maternal effects from one and two minutes DCC, so 
the authors’ recommendation is prolonged DCC of 
at least one minute, which is compatible with some 
other recommendations(7,10).

The mean neonatal blood concentration after 
DCC in the present study was similar to a Thai 
report(23) but was lower than other reports, which the 
mean neonatal hemoglobin of DCC infants at 24 to 
48 hours was 18.5 to 18.9 g/dL(20,24). The incidence 
of neonatal anemia after DCC at 30-seconds in 
the present study (7.8%) was still lower than early 
cord clamping in a previous study, which reported 
16.8% of neonatal anemia at 24 to 48 hours after 

Table 3. Comparison of neonatal outcome between three study groups

Characteristics DCC 30 seconds (n=77)
Mean±SD

DCC 1 minute (n=76)
Mean±SD

DCC 2 minutes (n=77)
Mean±SD

p- value*

Newborn birthweight (kg) 3,226.6±331.7 3,100.3±355.3 3,192.1±402.5 0.088

Newborn length (cm) 51.2±1.7 50.8±1.9 51.2±1.9 0.264

Newborn HC 32.7±1.4 32.4±1.4 32.6±1.3 0.331

Apgar 1 minute 8.9±0.5 9.0±0.5 9.0±0.5 0.197

Apgar 5 minute 9.9±0.4 9.9±0.3 9.9±0.3 0.789

Apgar 10 minute 9.9±0.4 9.9±0.3 9.9±0.3 0.893

Respiratory complication; n (%) 5 (6.5) 4 (5.3) 5 (6.5) 0.935

NICU admission; n (%) 0 (0.0) 1 (1.3) 0 (0.0) N/A

SD=standard deviation; DCC=delay clamp cord; HC=head circumference; NICU=neonatal intensive care unit; N/A=not available
Respiratory complications included respiratory distress syndrome, pneumonia and transient tachynep of the newborn
* p-value was calculated by the one-way ANOVA test for continuous outcome and by Pearson’s chi square for categorical outcome
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early cord clamping. The incidence of anemia in 
DCC at 2-minutes (3.9%) were closer to a previous 
DCC report, which was 2.8%(14). Therefore, DCC at 
30-seconds still has benefit for the baby however, 
longer DCC seems to be better for reducing neonatal 
anemia.

The incidence of neonatal jaundice in the present 
study was 32.9 to 41.6%, which is higher than a 
previous DCC study(9). Observation for clinical 
neonatal jaundice is recommended in DCC babies. 
Most jaundice cases in the present study were mild 
and all responded to the phototherapy treatment. The 
incidence of polycythemia was close to a previous 
study, which reported polycythemia in 2.5% of DCC 
babies(9).

The strength of the present study is the prospective 
randomized controlled trial. The limitations of the 
present study are, first, a long-term study is still 
needed to determine the proper time of DCC effect in 
older children such as anemia or long term sequalae. 
Second, a larger sample size study is still needed to 
determine the difference between 30-seconds and 
1-minute DCC.

Conclusion
Neonatal hematocrit was not significantly 

different following DCC at 30-seconds, 1-minute 
and 2-minutes, but the incidence of neonatal 
anemia decreased with the longer timing of DCC. 
The estimated blood loss and other complications 
were not different between the groups. Therefore, a 
minimum of one minute-DCC should be considered 
for neonatal anemic prevention when compared with 
the 30-seconds DCC.

What is already known on this topic?
Delayed umbilical cord clamping during vaginal 

delivery can reduce the incidence of neonatal anemia 
when compared with early umbilical cord clamping.

What this study adds?
The neonatal hematocrit and incidence of neo-

natal anemia was not significant different following 
30-seconds, 1-minute and 2-minutes of delayed 
umbilical cord clamping. However, the incidence 
of neonatal anemia decreased with the longer time 
of delayed clamping without maternal and neonatal 
complications. Therefore, at least one minute of DCC 
should be considered for neonatal anemic prevention.
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