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Chapterr 9 

Postpartumm haemorrhage in nulliparous women: 
incidencee and risk factors in low- and high-risk women 

AA Dutch population-based cohort study on standard 
(>5000 ml) and severe (>1000 ml) postpartum haemorrhage 

Jokee M.J. Bais, Martine Eskes, Maria Pel, Gouke J. Bonsel, Otto P. Bleker 

EuropeanEuropean Journal of Obstetrics & Gynecology and Reproductive Biology, 2004;115:166-72 

Abstract t 

Objective:Objective: To determine the incidence and risk factors for standard and severe postpartum haemorrhage 
(PPH)) in vaginally delivering nulliparous women, before and after risk stratification. 

StudyStudy Design; A population-based cohort study in an unselected cohort nulliparous women (W=3464) in 
'thee Zaanstreek'district, the Netherlands. Risk stratification is part of routine care, where midwives cover all 
obstetricall  care for women with low-risk pregnancies. 

Results:Results: The incidences of standard PPH (>500 ml) and severe PPH (>1000 ml) were respectively 19 
andd 4.2%. A retained placenta occurred in 1.8%. These data show consistently slightly higher values as com-
paredd to studies in literature. Most important risk factor for standard and severe PPH was related to an ab-
normall  third stage of labour, e.g. third stage >30 min and retained placenta (in severe PPH: OR 14.1, 95% 
CII  10.4-19.1). High birth weight and perineal damage were less important, but independent significant risk 
factors.. In the low-risk group (AT=1416) incidence of severe PPH was 4.0%. Independent risk factors for se-
veree PPH were third stage >30 min (incidence 7.1%, OR 3.6) and retained placenta (incidence 1.2%, OR 
21.6).. Of the women with a prolonged third stage (>30 min) in 25% third stage was complicated due to re-
tainedd placenta and/or severe PPH (1.8% of the low-risk group). 

Conclusions:Conclusions: The incidence of PPH in nulliparous women in this cohort was on average higher than pub-
lishedd data, while the most important risk factors for standard and severe PPH, even after risk stratification, 
weree the same. A prolonged third stage of labour has to be considered as abnormal requiring specific action. 

9.1.. Introduction 

Thee average amount of blood loss in vaginal deliveries is 500 ml [1-4]. In 1990 the 
WHOO defined postpartum haemorrhage (PPH) as blood loss equalling or exceeding 
thatt amount [5]. However, the great majority of healthy pregnant women can well tol-
eratee blood loss until 1000 ml [6,7]. Therefore, in 1996 the WHO refined this definition 
byy the experience-based rather than evidence-based recommendation that in a 
'healthyy population' blood loss up to 1000 ml may be considered as physiological [5]. 

Inn this study we investigate if risk factors are different for standard and severe PPH. 
Inn our observational cohort study we studied the incidence of PPH more than 500 and 
10000 ml and risk factors for both cut-off levels, before and after stratification into low-
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andd high-risk women. Risk stratification is a part of the Dutch obstetrical system, 
whichh allows midwife obstetrical care for women with low-risk pregnancies, which 
mayy deliver at home. 

9.2.. Materials and methods 

Inn the 'Zaanstreek obstetrical database' we registered all pregnancies in a complete 
geographicall  cohort, the Zaanstreek region. Al l cases had their last period between 
Januaryy 1990 and July 1994 and started prenatal care before 20 weeks of gestation. 

Ass we intended to study PPH incidence and its determinants, excluding risk factors 
relatedd to the obstetrical history, we selected all nulliparous women who delivered vag-
inallyy after 20 weeks of gestation. This group was stratified into a low- and a high-risk 
group,, according to criteria and procedures of the Dutch obstetrical care system. 
Thesee criteria define 'low risk' as having an uneventful general medical history, preg-
nancy,, first and second stage of delivery, with care performed by independent mid-
wivess (primary care). In the Dutch obstetrical care system women with low-risk preg-
nanciess can choose between home and hospital delivery. Women with high-risk 
pregnanciess are cared for by obstetricians (secondary care) and deliver at the hospital. 
Factorss for transition to high risk are complications in general medical history, like 
diabetes,, complications in pregnancy, like pregnancy-induced hypertension, or com-
plicationss in first or second stage of labour, like dystocia. 

Standardd PPH was in all cases defined as blood loss >500 ml and severe PPH as 
>10000 ml. Due to the observational study design, blood loss volume during labour 
wass based on either measurement from a basin, by weighing of used swabs, and a vi-
suall  estimate. 

Inn this study 'active' management of the third stage involved only prophylactic use 
off  oxytocin (5 or 10 IU) after delivery of the infant, and was left at the discretion of 
midwifee or obstetrician. Early cord clamping was only performed in rare cases of nu-
cheall  cord or fetal distress. After signs of separation, the placenta was delivered by 
maternall  effort aided by suprapubic pressure, without controlled cord traction con-
formm current guidelines. 

Meann blood loss, the incidence of standard and severe PPH, the incidence of a re-
tainedd placenta, the use of red cell transfusion and prevalence of prophylactic oxytocin 
weree documented. We analysed risk factors for increased blood loss. Differences in 
meann blood loss of individuals were compared using the independent sample Mest 
(equall  variances assumed). 

Consideredd risk factors, partly known from literature, were (dichotomised unless 
statedd otherwise): age >35 years at delivery; multiple pregnancy [2,8]; ethnicity, Eur-
opeann women; induced labour (use of oxytocin without previous contractions [8-11]; 
augmentedd labour due to failure to progress in first stage [2,9,12-14]; instrumental va-
ginall  delivery (forceps [9] or vacuum); second stage of labour less or equal than 30 min 
(1);; second stage >1 h (2); perineal tear second degree or more (1); episiotomy (2) 
[1,15,16];; birth weight more than 4 kg; third stage of labour equal or more than 30 
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min;; retained placenta (complete or partial, confirmed by microscopic investigation) 
[10]. . 

Thee second part of the analysis was based on PPH defined as either blood loss >500 
orr >1000 ml as dependent variable. Instead of focussing on the mean of the blood loss 
distribution,, this analysis concerns the prevalence of abnormal cases (either >500 ml, 
orr > 1000 ml). With univariate logistic regression we first selected two sets (500 vs 1000 
ml)) of univariate risk factors. If the risk factor was continuous (e.g. duration of the 
secondd stage of labour) we applied the commonly used cut-off value. A probability 
lowerr than 0.05 was used for significance level and results are expressed as odds ratio 
(OR)) and 95% confidence interval (CI). Next, multiple logistic regression was per-
formedd entering all significant risk factors in the analysis, except for those which 
weree strongly interrelated. If collinearity was suspected (defined as adjusted r>0.6) 
wee selected the clinically most relevant factor. The SPSS statistical package was used 
forr statistical evaluation. 

9.3.. Results 

Ourr database included 3786 nulliparous women who delivered after 20 weeks. Of 
these,, 322 women delivered by caesarean section (8.5%). In the 3464 women who de-
liveredd vaginally the mean blood loss was 369 ml. The distribution of blood loss in 
classess of 100 ml is shown in Fig. 9.1. Blood loss during delivery was less than 500 ml 
inn 2801 women (81%). In 663 women blood loss was >500 ml, an incidence of stan-
dardd PPH of 19%. In 145 women blood loss was >1000 ml, an incidence of severe 
PPHH of 4.2%. The incidence of retained placenta was 1.8% (7V=61), accompanied by 
standardd PPH in 80% and severe PPH in 61% of the cases. 

Tablee 9.1 
Riskk factors for increased blood loss, prevalence of risk factor and prophylactic oxytocin use (active man-
agement),, and difference in mean blood loss in 3464 nulliparous women 

Riskk factor Incidence Diff . in mean Active management 
(%)) blood loss (ml) (%) 

Retainedd placenta vs spont. delivery 
Thirdd stage :>30 min vs <30 min 
Multipl ee vs single pregnancy 
Weightt >4 kg vs <4 kg 
Instrumentall  vs spontaneous delivery 
Secondd stage >30 min vs <30 min 
Episiotomyy vs tear or undamaged 
Secondd stage >60 min vs <60 min 
Europeann vs non-W-European 
Inductionn vs spontaneous start 
Perineall  tear >2nd degree vs < lst degree3 

Agee >35 years vs <35 years 
Augmentationn vs spont. start or induction 

aJV=1606,, 49.2% of the cohort. 

1.8 8 
6.3 3 
0.7 7 
8.8 8 

20.0 0 

62.6 6 

50.8 8 

32.7 7 

84.1 1 

15.5 5 

48.3 3 

4.3 3 
8.5 5 

921 1 
372 2 
140 0 
127 7 
82 2 
80 0 
80 0 
73 3 
65 5 
63 3 
60 0 
34 4 
11 1 

84 4 
68 8 
96 6 
83 3 
95 5 
69 9 
83 3 
85 5 
73 3 
100 0 
67 7 
88 8 
100 0 
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Bloodd loss (ml) 

Fig.. 9.1. Blood loss in 3464 nulliparous women who delivered vaginally. Blood loss categorised per 100 ml. 

Amongg all 3464 women, only 94 (2.7%) received a red cell transfusion. In 84% of 
thosee cases blood loss during delivery was >1000 ml. Two women with blood loss less 
thann 500 ml received a red cell transfusion for special indications (anaemia due to he-
molysiss in severe preeclampsia (HELLP syndrome) and an extensive vulvar haemato-
ma). . 

Thee incidence of risk factors for PPH is given in Table 9.1. The most frequent risk 
factorss were abnormal duration of the third stage, perineal damage (episiotomy or la-
ceration)) and ethnicity (European women). Al l selected risk factors showed the pre-
dictedd difference in mean blood loss, except for augmented labour for failure to pro-
gresss in first stage of labour (Table 9.1). The excess in blood loss was highest in case 
off  retained placenta. 

Inn our cohort 74% of women received prophylactic oxytocin after delivery of the 
infant.. Mean blood loss was not significantly different in the expectant management 
groupp versus the 'active' management group (358 vs 372 ml, p=0.2\). 

Thee most important risk factors for severe PPH were a retained placenta (OR 47.0) 
andd a duration of the third stage of labour of more than 30 min (OR 11.9) (Table 9.2). 
Al ll  other risk factors were of relative lower significance (OR of 3.6 or lower). 



PostpartumPostpartum haemorrhage in nulliparous women: incidence and... 153 

Tablee 9.2 
Univariatee analysis of risk factors for standard (vV=663) and severe (7V=145) PPH (defined as >500 and 
>10000 ml respectively) in 3464 nulliparous women 

Variables s 

Retainedd placenta 
Thirdd stage >30 min 
Multipl ee pregnancy 
Episiotomyc c 

Weightt >4 kg 
Instrumentall  delivery 
European n 
Tearr >2nd degreee 

Induction n 
Secondd stage >60 mind 

Augmentation n 
Agee >35 years 
Secondd stage <30 mind 

N N 

61 1 
217 7 
24 4 

1758 8 
304 4 
685 5 

2913 3 
824 4 
537 7 

1131 1 
291 1 
149 9 

1297 7 

>5000 ml (#=663) 
%aa OR 

800 18.5 
466 4.07 
466 3.62 
255 2.52 
355 2.46 
288 1.89 
200 1.66 
166 1.45 
244 1.42 
244 1.30 
222 1.23 
55 1.21 

144 0.68 

95%% CI 

9.71-35.4 4 
3.07-5.40 0 
1.62-8.11 1 
1.98-3.17 7 
1.91-3.17 7 
1.61-2.29 9 
1.29-2.14 4 
1.10-1.90 0 
1.14-1.76 6 
1.08-1.59 9 
0.922 1.66 
0.82-1.79 9 
0.55-0.84 4 

>1000ml(JV=l l 

%b b 

61 1 
25 5 
4.2 2 
4.9 9 
8.9 9 
6.1 1 
4.5 5 
4.5 5 
6.9 9 
5.9 9 
3.8 8 
5.0 0 
2.4 4 

OR R 

47.0 0 
11.9 9 
1.00 0 
2.01 1 
2.51 1 
1.70 0 
1.96 6 
1.84 4 
1.93 3 
1.33 3 
0.89 9 
1.32 2 
0.52 2 

45) ) 
95%% CI 

27.1-81.4 4 
8.23-17.3 3 
0.13-7.49 9 
1.26-3.22 2 
1.63-3.86 6 
1.17-2.45 5 
1.12-3.49 9 
1.08-3.12 2 
1.31-2.86 6 
0.89-1.96 6 
0.47-1.66 6 
0.68-2.79 9 
0.32-0.83 3 

aa Prevalence of women exposed to risk factor with standard PPH. 
Prevalencee of women exposed to risk factor with severe PPH. 
cReferencee risk factor value of first degree perineal laceration. 
dReferencee risk factor value is 31-59 min. 

Becausee risk factors for PPH may be interrelated, we performed a multiple logistic 
analysiss on these data, results of which are given in Table 9.3. Only statistically signifi-
cantt risk factors are reported. Again, retained placenta and abnormal duration of the 
thirdd stage of labour emerged as the most important risk factors. A birth weight >4 kg 
moree than doubles the risk for PPH. If we calculated the adjusted odds ratios for birth 
weightss above the mean (3314 g) the risk is even more apparent (Table 9.4). 

Significantt variables in multiple logistic regression were finally analysed for the ne-
cessityy for red cell transfusion. The only significant variables were retained placenta 
(ORR 21.7, 95% CI 8.9-53.2) and abnormal third stage (OR 3.8, 95% CI 1.8-8.0). 

Tablee 9.3 
Multipl ee logistic analysis of significant risk factors for standard and severe PHH (defined as >500 and 
>> 1000 ml respectively) 

Variable e 

Retainedd placenta 
Thirdd stage >30 min 
Multipl ee pregnancy 
Episiotomya a 

Weightt >4 kg 
Lacerationn > 1 st degree" 
Europeann race 

>500ml l 
OR R 

7.83 3 
2.61 1 
2.60 0 
2.18 8 
2.11 1 
1.40 0 
1.32 2 

95%% CI 

3.78-16.22 2 
1.83-3.72 2 
1.06-6.39 9 
1.68-2.81 1 
1.62-2.76 6 
1.04-1.87 7 
1.00-1.73 3 

>10000 ml 
OR R 

11.73 3 
4.90 0 

2.55 5 
1.82 2 

95%% CI 

5.67-24.1 1 
2.89-8.32 2 

1.57-4.18 8 
1.01-3.28 8 

Referencee risk factor value of first degree perineal laceration. 
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Tablee 9.4 
Meann blood loss, prevalence of standard and severe PPH (defined as >500 and >1000 ml respectively), and 
oddss ratios, all according to birth weight (in categories) 

Birthh weight (g) 

<< 2500 
25000 2999 
3000-3499 9 
3500-3999 9 

>4000 0 

N N 

214 4 

586 6 
1301 1 
1059 9 
304 4 

Meann blood loss 

225 5 
320 0 
345 5 
410 0 
484 4 

>5000 ml 
OR R 

0.82 2 
0.76 6 
1 1 
1.93 3 
3.11 1 

95%% CI 

0.54-1.27 7 
0.57-1.02 2 
1 1 
1.566 2.40 
2.28-3.95 5 

>10000 ml 
OR R 

0.75 5 
1.00 0 

1.73 3 
3.07 7 

95%% CI 

0.30-1.94 4 
0.57-1.77 7 

1.15-2.62 2 
1.84-5.10 0 

Ass in the Dutch obstetrical care system women with an uneventful pregnancy, first 
andd second stage of labour (low risk) may choose between home and hospital delivery. 
Thee evidence on the incidence and risk factors for severe PPH in women with low-risk 
pregnanciess is of practical interest. This low-risk group included 41% (JV=1416) of the 
originall  cohort of 3464 nulliparous women. In this group mean blood loss was 361 ml. 
Inn nearly 50% of the low-risk group prophylactic oxytocin was administered, blood 
losss was not significantly different between 'active' and expectant management 
(p=0.8).. The incidence of retained placenta was 1.2%(vV=17), in 12 cases accompanied 
byy severe PPH. The incidence of severe PPH in this low-risk group was 4.0% (N=57). 
Inn nearly half (1.8%) of these women with a severe PPH a red cell transfusion was ne-
cessary. . 

Off  this low-risk group 33%> (7V=468) delivered at home. Mean blood loss at home 
deliveriess (390 ml, standard deviation (SD) 354 ml) was significantly higher compared 
too the mean blood loss (347 ml, SD 256 ml) in hospital deliveries (p< 0.05). Of the 57 
womenn in the low-risk group with severe PPH, 42 (2.9%) were referred to secondary 
caree during the third stage of labour, 17 due to retained placenta and 25 due to severe 
PPH.. Actually 17 (40%) of these women delivered at home and mean blood loss was 
16611 ml (SD 653 ml). 

Inn the low-risk group, a prolonged duration of the third stage occurred in 7.1% 
(100/1416),, with an OR for severe PPH of 3.6, and this is almost half the OR in the 
high-riskk group (6.1). In these 100 cases with a prolonged third stage mean blood loss 

Tablee 9.5 
Multipl ee logistic analysis of significant risk factors for severe PPH (defined as >1000 ml) in women with low-
riskk (JV-1416) and high-risk pregnancies (JV-2048) 

Variable e 

Retainedd placenta 
Thirdd stage >30 min 
Weightt >4 kg 
Induction n 
Secondd stage >30 min 

Loww risk 
OR R 

21.6 6 
3.59 9 
2.75 5 
1.74 4 
2.74 4 

95%% CI 

5.99-78.0 0 
1.60-8.03 3 
1.52-4.97 7 
1.06-2.87 7 
1.37-5.49 9 

Highh risk 
OR R 

9.29 9.29 
6.11 1 

95%% CI 

3.69-23.4 4 
2.94-12.7 7 
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wass 629 ml. In 25 of these cases (1.8% of the low-risk cohort) the placenta was re-
movedd manually and/or a severe PPH occurred and mean blood loss was 1424 ml. 

Inn the multivariate analysis two significant risk factors emerged for severe PPH in 
low-riskk women: a retained placenta (OR 21.6, 95% CI 6.0-78.0) and a prolonged 
thirdd stage of labour (OR 3.6, 95% CI 1.6-8.0) (Table 9.5). In the high-risk group these 
weree OR 9.3 (95% CI 3.7-23.4) in case of a retained placenta and OR 6.1 (95% CI 2.9-
12.7)) for a prolonged third stage of labour. Apart from these, birth weight (OR 2.8, 
95%% CI 1.5-5.0), induction of labour (OR 1.7, 95% CI 1.1-2.9) and second stage of 
labourr >30 min (OR 2.7, 95% CI 1.37-5.49) were significant risk factors for severe 
PPHH in the multivariate analysis in the high-risk group (Table 9.5). 

9.4.. Comment 

Wee studied the incidence and difference in risk factors for standard and severe PPH 
inn an unselected Dutch population-based cohort of 3464 vaginally delivered nullipar-
ouss women. 

Al ll  analysis was on routinely collected data and data on blood loss were estimated 
valuess as given by the caregiver. Mean blood loss was 369 ml, the incidence of stan-
dardd PPH was 19%, incidence of severe PPH was 4.2%, incidence of retained placenta 
1.8%,, and incidence of red cell transfusion was 2.7%. Of all women 74% received pro-
phylacticc oxytocin immediately after birth of the infant, mostly without early cord 
clampingg and controlled cord traction. We compared our primary outcome data with 
dataa available from studies on active versus expectant management in the third stage 
off  labour, as reviewed in the Cochrane Library [17]. In those RCTs in 50% active man-
agementt was performed. Mean blood loss was 246 ml (#=3134, range 193-303 ml) 
[18-20],, incidence of standard PPH 9.4% (7V=6284, 5.0-11.9%) [18,20-22], incidence 
off  severe PPH 2.0% (#=4855, 1.9-2.2) [18,21,22], incidence of retained placenta 1.4% 
(#=6284,, 0.7-2.3) [18,20-22], and incidence of red cell transfusion 1.9% (#=4855, 
0.1-3.9)) [18,21,22]. 

Obviously,, our data show consistently slightly higher values as compared to these 
studiess and the results are more comparable to their expectant management arms. 
Threee global sources of variance are relevant: measurement, treatment, and popula-
tion.. Duthiel et al. have studied the first issue. In this study the difference between es-
timatedd blood loss and laboratory determination using the alkaline-haematin method 
wass compared [23]. In nulliparous women mean estimated blood loss during normal 
deliveryy was 260 ml and mean measured blood loss 401 ml. It is obvious that visual 
estimationn alone is inaccurate, but it is impossible to record blood loss in another 
way.. Even in the RCTs blood loss was assessed by various indices, including clinical 
assessment.. Therefore overestimation does not seem a likely explanation. 

Therapeuticc regime during the third stage of labour may be another source. Active 
managementt in literature is defined as administration of prophylactic oxytocin, im-
mediatee cord clamping and controlled cord traction [17]. In our study 'active' manage-
mentt included only oxytocin administration. Four RCTs compared prophylactic oxy-
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tocinn versus placebo immediately after delivery of the infant [24-27]. In these studies 
meann blood loss in the prophylactic oxytocin group was 411 ml (7V=591, 374-454 ml) 
[24,26,27],, incidence of standard PPH was 15.2% (N=\ 107, 7-32%) [24-27], and inci-
dencee of severe PPH was 4.1% (N=\ 107, 1.2-9%) [24-27]. In those studies prophylac-
ticc oxytocin compared to placebo reduced significantly PPH. It is obvious that prophy-
lacticc oxytocin and active management reduce blood loss. To our knowledge no study 
hass been performed to investigate the difference between the two stratagems: oxytocin 
alonee versus oxytocin with early cord clamping and controlled cord traction. 

AA last explanation may be on the population level. Our study group consists of 
bothh high- and low-risk pregnancies, in contrast to the most studies reviewed in the 
Cochranee study that included only cases of low risk for PPH [18-20,22]. The fact that 
wee studied nulliparous women comprises a selection bias too [1,26]. The higher blood 
losss in women who deliver vaginal for a first time may be explained in part by the fact 
thatt episiotomy or laceration occurs more frequently in those women [1,16]. 

Inn severe PPH clearly complications of the third stage were most important: re-
tainedd placenta (incidence of 1.8% and OR for severe PPH 11.7) and prolonged dura-
tionn of the third stage of labour (incidence of 6.3% and OR for severe PPH 4.9 (Tables 
9.11 and 9.4). Together these complications of the third stage accounted for 39%o of 
casess with severe PPH; RR 14.1, 95% CI 10.4-19.1. 

Other,, less important, risk factors were found to be birth weight above 4000 g and 
perineall  tear. Induction of labour, augmentation of labour, instrumental delivery and 
episiotomyy (Table 9.3), all related to high birth weight, lost significance in multiple lo-
gisticc analysis (Table 9.4). Compared to the complications of the third stage, birth 
weightt is a less important risk factor, as to be seen in Table 9.4, there is an increase in 
thee amount of blood loss with increasing birth weight. Birth weight is related to uterine 
overdistensionn and therefore uterine atony. Although 'active' management of the third 
stagee was very frequently performed (83%), repeated prophylactic administration of 
uterotonicss after delivery of the placenta seems justified. 

Thee incidence of severe PPH (4.2%) was unrelated to the level of obstetrical care. In 
thee low-risk group, a retained placenta showed a relatively low incidence of 1.2%o, re-
latedd to an OR of 21.6 for severe PPH, twice the OR (9.3) in the high-risk group. The 
incidencee of a retained placenta is not influenced by an active management [17]. The 
timee for transport from home to the hospital and/or the time needed for referral to the 
obstetriciann could increase the blood loss and explain this difference in OR. Risk fac-
torss as high birth weight, a second stage of more than 30 min and induction of labour 
weree only present in the high-risk group. A possible explanation for this difference is 
riskk selection; all women with poor contractility and/or high birth weight are referred 
duringg labour to secondary care and are high risk. 

Inn the low-risk group, a prolonged duration of the third stage is an important risk 
factorr for severe PPH and mean blood loss was 629 ml. In a quarter of these cases 
(1.8%)) of the low-risk cohort) the placenta was removed manually and/or severe PPH 
occurredd and mean blood loss was high (1424 ml). 

AA third stage of more than 30 min is prolonged and is abnormal. Even in literature 
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inn expectant management mean duration of the third stage is 14 min (JV=2399, 12-15 
min)) [18-21] and in 84% of these women third stage is less than 30 min (JV=2524, 5-
26%)) [18,19,21,22]. This policy is at conflict with current Dutch recommendations and 
commonn practice to wait 60 min after delivery of the infant for a spontaneous delivery 
off  the placenta. Only in case of excessive blood loss, referral takes place earlier. In view 
off  our data, we think this prolonged expectant management should be abandoned. Ac-
tivee management reduced significantly the duration of the third stage of labour [18]. If 
thee placenta is not delivered within 30 min, referral and manual removal of the placen-
taa are indicated. As suturing of the perineum occurs after delivery of the placenta, an 
additionall  profit of shorter third stage will be the reduction of blood loss from perineal 
damage,, which is, although less important, a risk factor for PPH. 

Wee conclude that our study shows, in general, more blood loss and higher inci-
dencess of PPH, retained placenta and red cell transfusion as compared to RCTs. This 
iss probably due to a different study design, like measurement procedures and selection 
off  a cohort of nulliparous women, and referral after 60 min in case of a retained pla-
centa. . 

Thee most important risk factors for standard and severe PPH are a retained pla-
centaa and a prolonged third stage of labour. Complications of the third stage are a 
raree event and cannot be prospected. A third stage longer than 30 min has to be con-
sideredd as abnormal. High birth weight is a less important but independent risk factor 
forr standard and especially severe PPH. 

Inn the low-risk group risk factors for severe PPH were only retained placenta and a 
thirdd stage of more than 30 min. In this low-risk group, in 1.8% of the cases with a 
prolongedd third stage, delivery was complicated by retained placenta and/or severe 
PPH.. Especially in home birth, we strongly recommend referral after 30 min and not 
600 min in case of a retained placenta. 
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