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Abstract 
OBJECTIVE: To compare maternal preoperative and postoperative hemog-
lobin variation after cord clamping. METHODS: Randomized clinical trial 
performed in Porto Alegre, RS from January to December 2012. It was in-
cluded 356 women with habitual risk gestations. In the immediate cord 
clamping group, the umbilical cord section was realized between 0 and 60 s 
(group 1) while in the delayed cord clamping group it was realized >60 s 
(group 2). RESULTS: The mean (±standard deviation [SD]) preoperative 
hemoglobin was 12.13 ± 1.06 in the group 1 and 12.13 ± 1.11 in the group 2. 
The mean (±SD) postoperative day 2 hemoglobin level was 10.19 ± 1.46 in 
the group 1 and 10.24 ± 1.42 in the group 2. CONCLUSIONS: Delayed um-
bilical cord clamping resulted in a similar maternal hemoglobin level reduc-
tion at postoperative day 2. 
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1. Introduction 

The third period of childbirth is characterized by the moment after birth until 
placental expulsion. The physiological evolution of this period is given without 
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routine use of uterotonics, with cord clamping being performed after cessation 
of pulse and expulsion of the placenta by maternal effort [1] [2]. The active 
management of the third period of delivery is performed with routine use of 10 
units of intramuscular oxytocin after detachment of the newborn’s shoulders, 
followed by clamping and immediate sectioning of the umbilical cord and con-
trolled traction of the placenta, immediate umbilical cord clamping is no longer 
recommended, except in cases where the newborn needs urgent care, with no 
absolute contraindication for delayed umbilical cord clamping (between 1 and 3 
min after birth, for term newborns). This practice is recommended in the third 
period of delivery as a way to promote maternal and newborn health [3] [4] [5]. 

In relation to the benefits of the delayed umbilical cord clamping, the Ameri-
can College of Obstetricians and Gynecologists in January 2017 expanded the 
recommendation for delayed umbilical cord clamping by at least 30 - 60 s after 
birth for premature newborns to both preterm and term infants; the American 
Heart Association and the American Academy of Pediatrics recommend umbil-
ical cord clamping between 60 and 180 s [6] [7] [8]. Although evidence for neo-
natal benefits with delayed umbilical cord clamping is strong, data related to 
maternal outcomes are lacking, especially after cesarean section [9]. 

The high rate of maternal deaths, especially in the poorest and developing 
countries, has been the subject of numerous public health discussions and strat-
egies aimed at reducing these numbers. The administration of oxytocin to all 
parturients shortly after shoulder removal, immediate umbilical cord clamping 
and moderate traction for placental removal is recommended measures to re-
duce maternal mortality [2] [5]. A review comparing active and expectant man-
agement of the third period concluded that active management significantly re-
duces bleeding (±1000 mL) in the general population, reducing by 60% the inci-
dence of postpartum hemorrhage caused by uterine atony and the need for blood 
products and other complications [10]. The routine recommendation is that all 
parturients receive 10 units of intramuscular or intravenous oxytocin during the 
third period of delivery and in cesarean section, as it is the first choice uterotonic 
for postpartum hemorrhage prophylaxis [11]. In the immediate postpartum pe-
riod, uterine atony is responsible for 80% of bleeding cases, totaling 14 million 
cases per year and occurring in 1 out of every 20 births. Preventing puerperal 
hemorrhage with active management of the third period is an important strategy 
in reducing maternal morbidity and mortality [12]. 

Delayed umbilical cord clamping has clear benefits for the neonate [9]. How-
ever, the possible repercussions for maternal health are not clear, justifying a 
study to evaluate its outcomes. Only one study in the literature has assessed ma-
ternal mortality and hemorrhage as a primary outcome, and further studies are 
needed to assess maternal and neonatal outcomes after the change in active 
management of the third period of delivery. In this sense, we conducted a 
non-blinded, randomized controlled trial comparing delayed versus immediate 
umbilical cord clamping effects in maternal hematimetric parameters (hemoglo-
bin and hematocrit levels) and the occurrence of maternal and newborn post-
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partum complications. 

2. Methods 
2.1. Trial Design and Study Participants 

This interventional, non-blinded randomized controlled trial involved two 
groups of parturients admitted to the Clinical Hospital of Porto Alegre (HCPA), 
Porto Alegre, RS, Brazil, carried out between January and December 2012. The 
first group had the ligature and umbilical cord section immediately after birth 
(named immediate umbilical cord clamping group, defined as clamping <60 s 
after birth in the term conceptuses). The second group had the ligature and um-
bilical cord section between 60 and 180 s after birth (named delayed umbilical 
cord clamping group) in term conceptuses with evident vitality at birth. 

2.2. Outcome Measures 

The primary outcome was maternal hemoglobin variation before (preoperative) 
and 48 h after (postoperative) delivery with immediate and delayed umbilical 
cord clamping. The secondary outcomes evaluated the effects of umbilical cord 
clamping procedure on maternal hematimetric parameters, the occurrence of 
maternal (e.g., uterine hypotonia, bleeding, laceration) and neonatal (e.g., neo-
natal intensive care unit, transient tachypnea of the newborn) complications, as 
well as the days of hospital discharge. 

2.3. Sample Size, Selection and Randomization 

Winpepi® software, version 11.43, was used to calculate the sample size [13]. 
Considering the hypothesis that delayed umbilical cord clamping leads to a de-
crease of 0.3 g/dL in maternal hemoglobin in relation to immediate umbilical 
cord clamping, a power of 80%, and an alpha error of 0.05, 148 participants were 
necessary (74 in the immediate and 74 in the delayed umbilical cord clamping 
groups). Women with a habitual risk pregnancy were included. Women with 
any of the following conditions were excluded: gestational age < 37 weeks, HIV 
positive, Rh isoimmunization, severe maternal anemia (hemoglobin < 9 g/dL), 
gestational diabetes, placenta previa, placenta detachment, hemolysis, elevated 
liver enzymes, HELLP syndrome (hemolysis, elevated liver enzymes, low platelet 
count), or maternal coagulopathy. Women were also excluded if their newborns 
presented cord-round-the-neck, hypotonia, or meconium in amniotic fluid. A 
statistician (who did not participate in the project) randomly allocated the par-
ticipants to receive immediate or delayed umbilical cord clamping, using a 
computer-generated randomization sequence (randomization.com), which gen-
erated the randomization table. Random number codes were placed in envelopes 
sealed with the participant’s sequence number on the outside of the envelope. 

2.4. Data Organization and Analyses 

Regarding the data processing, the database double entry and review were per-
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formed using the SPSS, version 18.0. (SPSS Inc., Released 2009, PASW Statistics 
for Windows, Version 18.0. Chicago). Symmetrical quantitative data are ex-
pressed as mean ± standard deviation (SD) or standard error of mean (SEM), or 
by median and interquartile range (25th and 75th percentiles [P25 - P75]). Cate-
gorical variables are described as absolute (n) and relative (n%) frequencies. To 
compare means between groups, Student’s t-test for independent samples was 
applied. In asymmetry cases, the Mann–Whitney U test was used to perform 
comparisons. Associations between categorical variables were conducted by the 
chi square test with adjusted residual analysis. Spearman’s correlations were ap-
plied between variables of interest. Significance was set at 5% for all analyses. 

2.5. Ethics 

Before the collection of any data, ethical approval was obtained from the institu-
tional review board of HCPA (Group of Research and Postgraduation of the 
Hospital de Clínicas de Porto Alegre, Ref. No. 11.0524). The study was con-
ducted in accordance with the 1964 Declaration of Helsinki and its later 
amendments of comparable ethical standards (as revised in 2000). All partici-
pants gave their informed consent before participation, and all information 
about the participants was kept strictly confidential. This research did not in-
volve physical, moral, or psychological harm to the participants. Additionally, 
the trial was registered with Brazilian Registry of Clinical Trials (ReBec, Ref. No. 
UTN: U1111-1233-9573).  

3. Results 

Of the 3815 births in 2012, 3459 were not included in the study considering the 
exclusion criteria (meconium, n = 180; hypotonic newborn, n = 180; circular 
umbilical cord, n = 726; indication by pediatrician, n = 311; prematurity n = 294; 
maternal diseases [anemia, diabetes mellitus, HIV, arterial hypertension, and 
coagulopathies], n = 557; placental change, n = 76; and non-elective cesarian 
section, n = 692) or declined to participate/other reasons, for example, in the 
night shift there was no researcher for data collection (n = 443). Maternal and 
obstetric baseline characteristics of the study participants are shown in Table 1. 
For the women, the median [P25 - P75] age and body mass index (BMI) were 
25.00 [21.00 - 31.00] years and 29.02 [26.55 - 32.05] kg/m2, respectively, and 
69.4% (247/356) were white. The median [P25 - P75] gestational age was 39.57 
[38.86 - 40.43] weeks, 195 (54.8%) gestations were vaginal deliveries, and most of 
them were performed without episiotomy (51.4%) and forceps (94.7%), and they 
did not use oxytocin (55.1%), misoprostol (96.1%), or methylergometrine (94.7%). 
The mean (±SD) newborn weight was 3304.59 ± 348.10 g.  

Maternal complications are displayed in Table 2. The rates of maternal lace-
ration (21.3%), uterine atony (21.3%), moderate (19.8%) or severe (0.6%) bleed-
ing, and maternal median [P25 - P75] days of hospital discharge (2.00 [2.00 - 
3.00] days) were similar between immediate and delayed umbilical cord clamp-
ing (chi square or Mann-Whitney U test, p > 0.05 for all). The median [P25 - 
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P75] additional oxytocin units used was higher in the delayed umbilical cord 
clamping group (10.00 [10.00 - 40.00]) in relation to the immediate umbilical 
cord clamping group (10.00 [10.00 - 30.00]; Mann-Whitney U test, p = 0.019).  

The comparison of average hemoglobin and hematocrit levels from the preo-
perative to 48-h postoperative times are presented in Table 3. Both umbilical 
cord clamping groups were similar in all assessed characteristics (Student’s  
 

Table 1. Maternal and obstetric characteristics. 

Variable 
Total 

(N = 356) 
Early cord clamping 

(n = 114) 
Late cord clamping  

(n = 242) 
P* 

Maternal variables 

Age (years): md [P25 - P75] 
(minimum - maximum) 

25.00 [21.00 - 31.00] 
(12.00 - 43.00) 

26.50 [21.00 - 32.00] 
(12.00 - 43.00) 

25.00 [21.00 - 31.00] 
(14.00 - 43.00) 

0.169 

Ethnicity: n (n%) 
White 
Not white 

 
247 (69.4) 
109 (30.6) 

 
79 (69.3) 
35 (30.7) 

 
168 (69.4) 
74 (30.6) 

1.000 

Weight (kg): md [P25 - P75]a 
(minimum - maximum) 

76.00 [58.00 - 86.00] 
(49.00 - 151.00) 

77.00 [67.00 - 88.00] 
(56.00 - 151.00) 

76.00 [68.80 - 86.00] 
(49.00 - 135.00) 

0.851 

Height (m): mean ± SD 
(minimum - maximum) 

1.62 ± 0.06 
(1.41 - 1.80) 

1.63 ± 0.06 
(1.49 - 1.78) 

1.61 ± 0.07 
(1.41 - 1.80) 

0.009 

Body mass index (kg/m2): md [P25 - P75]a 
(minimum - maximum) 

29.02 [26.55 - 32.05] 
(19.37 - 57.54) 

28.71 [25.85 - 32.00] 
(19.37 - 57.54) 

29.27 [27.10 - 32.05] 
(20.29 - 51.44) 

0.140 

Obstetric variables 

Gestational age (weeks): md [P25 - P75] 
(minimum - maximum) 

39.57 [38.86 - 40.43] 
(37.00 - 43.86) 

39.57 [38.57 - 40.43] 
(37.00 - 41.86) 

39.57 [38.86 - 40.43] 
(37.00 - 43.86) 

0.628 

Type of delivery: n (n%) 
Vaginal 
Cesarean section 

 
195 (54.8) 
161 (45.2) 

 
65 (57.0) 
49 (43.0) 

 
130 (53.70) 
112 (46.3) 

0.570 

Episiotomy: n (n%) 
No 
Yes 

 
183 (51.4) 
173 (48.6) 

 
57 (50.0) 
57 (50.0) 

 
126 (52.1) 
116 (47.9) 

0.734 

Forceps: n (n%) 
No 
Yes 

 
337 (94.7) 

19 (5.3) 

 
112 (98.2) 

2 (1.8) 

 
225 (93.0) 

17 (7.0) 
0.070 

Oxytocin use—(n%) 
No 
Yes 

 
196 (55.1) 
160 (44.9) 

 
71 (62.3) 
43 (37.7) 

 
125 (51.7) 
117 (48.3) 

0.068 

Misoprostol use: n (n%) 
No 
Yes 

 
342 (96.1) 

14 (3.9) 

 
110 (96.5) 

4 (3.5) 

 
232 (95.9) 

10 (4.1) 

 
1.000 

Methylergometrine use: n (n%) 
No 
Yes 

 
337 (94.7) 

19 (5.3) 

 
110 (96.5) 

4 (3.5) 

 
227 (93.8) 

15 (6.2) 
0.423 

Abbreviations: n—absolute frequency; n%—relative frequency; md—median; P25 - P75—interquartile range (25th - 75th percen-
tiles); SD—standard deviation. aN = 355: early cord clamping, n = 114; late cord clamping, n = 241. *Chi-Square test with adjusted 
residual analysis, Student’s t-test for independent samples, or Mann-Whitney U test. Significance set at 5% for all analyses. 
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Table 2. Maternal complications. 

Variable 
Total 

(N = 356) 
Immediate umbilical 

cord clamping (n = 114) 
Delayed umbilical cord 

clamping (n = 242) 
P* 

Maternal variables 

Laceration: n (n%) 
No 
Yes 

 
280 (78.7) 
76 (21.3) 

 
84 (73.7) 
30 (26.3) 

 
196 (81.0) 
45 (19.0) 

0.152 

Uterine atony: n (n%) 
No 
Yes 

 
280 (78.7) 
76 (21.3) 

 
84 (73.7) 
30 (26.3) 

 
196 (81.0) 
46 (19.0) 

0.152 

Global impression: n (n%) 
Bleeding 
Moderate bleeding 
Severe bleeding 

 
282 (79.7) 
70 (19.8) 

2 (0.6) 

 
91 (79.8) 
23 (20.2) 

0 (0.0) 

 
191 (79.6) 
47 (19.6) 

2 (0.8) 

0.617 

Uterotonic use: n (n%) 
No 
Yes 

 
197 (55.3) 
159 (44.7) 

 
71 (62.3) 
43 (37.7) 

 
126 (52.1) 
116 (47.9) 

0.086 

Oxytocin unit use: md [P25 - P75] 
(minimum - maximum) 

10.00 [10.00 - 40.00] 
(10.00 - 70.00) 

10.00[10.00 - 30.00] 
(10.00 - 50.00) 

10.00 [10.00 - 40.00] 
(10.00 - 70.00) 

0.019 

Hospital discharge (days): md [P25 - P75] 
(minimum - maximum) 

2.00 [2.00 - 3.00] 
(2.00 - 22.00) 

2.00 [2.00 - 3.00] 
(2.00 - 6.00) 

2.00 [2.00 - 3.00] 
(2.00 - 22.00) 

0.398 

Abbreviations: n—absolute frequency; n%—relative frequency; md—median; P25 - P75—interquartile range (25th - 75th percen-
tiles); SD—standard deviation. aN = 355: early cord clamping, n = 114; late cord clamping, n = 241. *Chi-Square test with adjusted 
residual analysis, Student’s t-test for independent samples, or Mann–Whitney U test. Significance set at 5% for all analyses. 

 
Table 3. Comparison of average hemoglobin and hematocrit levels before and after birth between early and late cord clamping. 

Variable 
Total 

(N = 356) 
Immediate umbilical 

cord clamping (n = 114) 
Delayed umbilical cord 

clamping (n = 242) 
P* 

Maternal variables 

Preoperative hematocrit level: mean ± SD 
(minimum - maximum) 

35.59 ± 3.04 
(26.40 - 45.10) 

35.73 ± 2.97 
(28.10 - 43.10) 

35.52 ± 3.08 
(26.40 - 45.10) 

0.535 

Postoperative hematocrit level: mean ± SD 
(minimum - maximum) 

30.31 ± 4.18 
(19.00 - 41.60) 

30.27±4.29 
(19.50 - 41.60) 

30.33 ± 4.14 
(19.00 - 41.00) 

0.900 

Preoperative hemoglobin level: mean ± SD 
(minimum - maximum) 

12.13 ± 1.10 
(9.20 - 15.70) 

12.13 ± 1.06 
(9.80 - 14.60) 

12.13 ± 1.11 
(9.20 - 15.70) 

0.990 

Postoperative hemoglobin level: mean ± SD 
(minimum - maximum) 

10.22 ± 1.43 
(6.20 - 14.10) 

10.19 ± 1.46 
(6.40 - 13.90) 

10.24 ± 1.42 
(6.20 - 14.10) 

0.785 

Abbreviation: SD—standard deviation. *Student’s t test for independent samples. Significance set at 5% for all analys. 
 
t-test, p > 0.05 for all), and the mean (±SD) of preoperative and postoperative 
hematocrit and hemoglobin levels in immediate and delayed umbilical cord 
clamping were reduced in the 48-h postoperative period (Student’s paired t-test, 
p ≤ 0.05 for all, data not shown). 

Among all maternal variables, only the oxytocin units used had a significant 
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effect (Cohen’s d = 0.33; 95%CI = −0.03 - 0.69). The others had small effect sizes 
(Cohen’s d, Φ or Φc ~ 0.1) (data not shown). 

Spearman’s correlation analysis (Table 4) revealed that the use of forceps (rS = 
0.109, p = 0.039) and an additional oxytocin dose (rS = 0.125, p = 0.018) was po-
sitively related to delayed umbilical cord clamping. An additional oxytocin dose 
was negatively related to preoperative hematocrit level (rS = −0.106, p = 0.045) 
and to 48-h postoperative hematocrit (rS = −0.195, p ≤ 0.0001) and hemoglobin 
(rS = −0.211, p ≤ 0.0001). Episiotomy, forceps, and the number of used utero-
tonics were also negatively related to 48-h postoperative hematocrit (rS = −0.216, 
p ≤ 0.0001; rS = −0.208, p ≤ 0.0001; and rS = −0.225, p ≤ 0.0001, respectively) and 
hemoglobin levels (rS = −0.213, p ≤ 0.0001; rS = −0.221, p ≤ 0.0001; and rS = 
−0.239, p ≤ 0.0001, respectively). Besides, 48-h hematocrit and hemoglobin le-
vels were negatively related to maternal severe bleeding (rS = −0.140, p = 0.08; 
and rS = −0.163, p = 0.002, respectively) and uterine atony (rS = −0.170, p = 
0.001; and rS = −0.189, p ≤ 0.0001, respectively), while it was positively related to 
laceration (rS = 0.157, p = 0.003; and rS = 0.145, p = 0.006, respectively) and ma-
ternal BMI (rS = 0.143, p ≤ 0.0001; and rS = −0.132, p = 0.013, respectively) 
(Figure 1).  

 
Table 4. Spearman’s correlation between variables of interest. 

Variable 

Delayed umbilical 
cord clamping 

Preoperative  
hematocrit level 

Preoperative  
hemoglobin level 

Postoperative  
hematocrit level 

Postoperative  
hemoglobin level 

rS P* rS P* rS P* rS P* rS P* 

Maternal weight (kg) 0.010 0.852 0.003 0.959 0.027 0.609 0.142 0.007 0.132 0.013 

Maternal BMI (kg/m2) 0.078 0.140 0.026 0.630 0.055 0.302 0.143 0.007 0.132 0.013 

Gestational age (weeks) 0.0026 0.629 0.047 0.381 0.018 0.733 −0.073 0.171 −0.072 0.178 

Cesarian section delivery 0.031 0.561 0.009 0.859 0.014 0.793 −0.088 0.098 −0.082 0.121 

Episiotomy −0.019 0.717 0.093 0.079 0.107 0.044 −0.216 ≤0.0001 −0.213 ≤0.0001 

Forceps 0.109 0.039 0.048 0.371 0.030 0.571 −0.208 ≤0.0001 −0.221 ≤0.0001 

Oxytocin use 0.100 0.060 −0.126 0.017 −0.110 0.038 −0.227 ≤0.0001 −0.241 ≤0.0001 

Additional oxytocin dose 0.125 0.018 −0.106 0.045 −0.094 0.076 −0.195 ≤0.0001 −0.211 ≤0.0001 

Misoprostol use 0.015 0.778 −0.115 0.030 −0.114 0.032 −0.189 ≤0.0001 −0.197 ≤0.0001 

Methylergometrine use 0.056 0.293 0.009 0.859 0.048 0.368 −0.086 0.106 −0.098 0.066 

Number of used uterotonic 0.101 0.056 −0.123 0.020 −0.107 0.043 −0.225 ≤0.0001 −0.239 ≤0.0001 

Laceration −0.083 0.117 −0.023 0.663 0.003 0.948 0.157 0.003 0.145 0.006 

Uterine atony 0.038 0.473 −0.093 0.078 −0.083 0.116 −0170 0.001 −0.189 ≤0.0001 

Maternal severe bleeding 0.005 0.929 −0.008 0.879 −0.014 0.800 −0.140 0.008 −0.163 0.002 

Hospital discharge (days) 0.045 0.399 −0.087 0.103 −0.087 0.130 −0.064 0.227 −0.068 0.198 

Newborn weight (g) 0.009 0.866 −0.115 0.029 −0.133 0.012 −0.114 0.032 −0.131 0.014 

Abbreviations: BMI—body mass index; NICU—neonatal intensive care unit; rS—Spearman’s rho coefficient; TTN—transient 
tachypnea of the newborn. *Spearman’s correlation. Significance set at 5% for all analyses. 
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Figure 1. A flow chart for screening, enrollment, randomization, and follow-up of participants flow chart; n—absolute frequency. 

4. Discussion 
4.1. Principal Findings 

In this randomized clinical trial, delayed umbilical cord clamping (>60 s) during 
vaginal and schedule cesarean term delivery did not alter maternal blood loss 
compared with immediate umbilical cord clamping. Indeed, in both umbilical 
cord clamping groups, the 48-h postoperative hemoglobin and hematocrit levels 
were reduced to a similar extent. In the immediate umbilical cord clamping 
group, the mean (±SD) difference between pre- and postoperative day 2 was 5.46 
± 3.88 g/dL (hematocrit level) and 1.94 ± 1.23 g/dL (hemoglobin level). In the 
delayed umbilical cord group, the mean (±SD) difference between pre- and 
postoperative day 2 was 5.19 ± 3.93 g/dL (hematocrit level) and 1.89 ± 1.34 g/dL 
(hemoglobin level). 

The correlation analysis revealed that delayed umbilical cord clamping was 
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positively related to the use of forceps and an additional oxytocin dose. Further-
more, an additional oxytocin dose was negatively related to preoperative hemato-
crit level and to the 48-h postoperative hematocrit level, while episiotomy, the use 
of forceps, and the number of used uterotonics were negatively related to the 48-h 
postoperative hematocrit and hemoglobin levels. In this sense, 48-h hematocrit 
and hemoglobin levels were negatively related to uterine atony and to severe ma-
ternal bleeding, and positively related to maternal BMI and to laceration. 

Despite the differences between pre- and postoperative hematocrit and he-
moglobin levels, there were no clinically important differences between the 
groups in maternal hemoglobin and hematocrit level and similar to scheduled 
full-term cesarean delivery [14] [15]. 

Medical concerns about the effects of delayed umbilical cord clamping during 
full-term vaginal or cesarean section deliveries may be a barrier to perform this 
practice. To our knowledge, this is the first randomized trial that has evaluated 
maternal outcomes with delayed cord clamping specifically in full-term vaginal 
and scheduled cesarean deliveries. 

Considering maternal assessment, recently published studies examined the 
safety of delayed umbilical cord clamping after 60 and 90 - 120 s specifically for 
cesarean delivery [16] [17]. Similar to our results, these authors found no differ-
ence in maternal hemoglobin levels. Although the results from our study and 
Chantry et al. (2018) were less than the estimated results from Purisch et al. 
(2019), our results were not subjected to either subjectivity or temporary 
changes (e.g., use of historical controls) of the estimated blood loss assessment. 
Similar to our results, Purisch et al. (2019) also found no significant difference in 
maternal blood loss (e.g., postoperative hemoglobin levels) in women under-
going delayed umbilical cord clamping. In addition, previous studies have re-
ported the effect of delayed umbilical cord clamping on possible slight falls or no 
effects in the umbilical cord blood pH., with only one study showing a reduction 
in arterial pH and increased base excess by delayed umbilical cord clamping [18] 
[19] [20]. Although significant, this difference may be considered slight (with no 
clinical significance) and within acceptable physiological limits for both groups 
(immediate or delayed) in cesarean section at term deliveries, although further 
studies are recommended to better understand the potential risks of these prac-
tices for term newborns, considering the different birth routes [21] [22]. 

4.2. Clinical Implications 

There were similar maternal outcomes for immediate and delayed umbilical 
cord clamping based on the actual intervention received rather than the intent to 
treat. Taken together, these findings indicate that medical teams should have ad-
ditional uterotonics (e.g., oxytocin additional doses) to perform or manage, if 
necessary, umbilical cord clamping in, to minimize possible maternal and neo-
natal complications when there is early evidence of maternal moderate/severe 
bleeding. It is noteworthy that oxytocin is not free of side effects: It may cause 
hypotension, tachycardia, bradycardia, nausea and vomiting, hyponatremia and 
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acute pulmonary edema and should be used with caution. This randomized con-
trolled trial revealed that delayed umbilical cord clamping may be an acceptable 
alternative to immediate umbilical cord clamping because there were similar ef-
fects on maternal hematocrit and hemoglobin levels, and there were no in-
creased risks for maternal complications. 

4.3. Research Implications 

We performed a study that compared immediate versus delayed umbilical cord 
clamping; hence, future research studies should be considered with a noninfe-
riority design. In addition, our study was powered adequately to evaluate a dif-
ference in maternal hemoglobin and hematocrit levels, a surrogate measure for 
the transfusion need for the entire study population. However, additional studies 
that evaluate effects in mother with certain morbidities (e.g., anemia) are 
needed, because this group is at the highest risk for maternal blood loss and oth-
er maternal and neonatal adverse outcomes. 

5. Conclusion 

Among women undergoing low-risk vaginal or scheduled cesarean delivery of 
term singleton pregnancies, delayed umbilical cord clamping, compared with 
immediate umbilical cord clamping, resulted in a similar maternal hematocrit 
and hemoglobin level reduction at postoperative day 2. In addition, there was 
not a clinically significant difference in delayed versus immediate umbilical cord 
clamping for maternal complications. In clinical practice, the implications of 
primary study outcomes should be considered based on the individual patient. 
Medical teams should have additional uterotonics to perform or manage, if ne-
cessary, umbilical cord clamping in the vaginal and cesarean sections at term de-
liveries, to minimize possible maternal complications. 
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