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(PPH) and manual placental removal (MROP) is still unknown, we described

Methods: This nationwide cohort study used national perinatal registry data
from 2000 to 2014 (n=2,332,005). We included births of women who gave birth to
a term singleton child in obstetrician-led care or midwife-led care. Multivariable
logistic regression analyses were used to examine associations between charac-
teristics and interventions, and PPH >1000 mL and MROP.

Results: PPH rates increased from 4.3% to 6.6% in obstetrician-led care and from
2.5% to 4.8% in midwife-led care. MROP rates increased from 2.4% to 3.4% and
from 1.0% to 1.4%, respectively. A rising trend was found for rates of induction
and augmentation of labor, pain medication, and cesarean section, while rates
of episiotomy and assisted vaginal birth declined. Adjustments for characteris-

tics and childbirth interventions did not result in large changes in the trends of
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1 | INTRODUCTION

Over the last years, rising rates of postpartum hemor-
rhage (PPH) of more than 1000mL in high-income
countries have been reported.” Although maternal
mortality is very rare in these countries, PPH is one of its
major causes as well as a cause of severe maternal mor-
bidity.? Therefore, the fact that PPH rates are rising is a
subject of concern. Only a few studies provide insight
into possible contributing factors to these rising rates.*”’
One study showed that the rising rate was primarily due
to an increase in uterine atony, which was not associated
with rising childbirth intervention rates.® In contrast,
another study showed that this trend was associated
with rising rates of previous cesarean section (CS) and
augmentation of labor.” However, both studies neglect
the association between PPH and manual removal of
the placenta (MROP). A retained placenta is associated
with approximately 18% of cases of PPH.’ Conversely,
a retained placenta is accompanied by PPH in 61% of
cases.’” Because PPH and MROP are strongly correlated,
these outcomes cannot be seen as independent of each
other. However, simply adjusting the outcomes for one
another neglects the potential causal pathway between
MROP and PPH. Besides, other childbirth interventions
may be associated with PPH.>'' A rise in incidence of
some childbirth interventions, such as the global CS
rate which has increased from 12% in 2000 to 21% in
2015," raises questions about the contributing factor of
childbirth interventions to the rising PPH rate in high-
income countries.

In the Netherlands, low-risk women give birth under
the responsibility of community midwives, i.e., midwife-
led care, and can choose to give birth at home or in the hos-
pital. If risks increase, complications occur, or childbirth
interventions such as induction or augmentation of labor,
request for pain relief, assisted vaginal birth, or cesarean

B Vi EY

PPH and MROP. After adjustments for childbirth interventions, in obstetrician-
led care, the odds ratio (OR) of PPH in 2014 compared with the reference year
2000 changed from 1.66 (95% CI 1.57-1.76) to 1.64 (1.55-1.73) among nulliparous
women and from 1.56 (1.47-1.66) to 1.52 (1.44-1.62) among multiparous women.
For MROP, the ORs changed from 1.51 (1.38-1.64) to 1.36 (1.25-1.49) and from
1.56 (1.42-1.71) to 1.45 (1.33-1.59), respectively.

Conclusions: Rising PPH trends were not associated with changes in population
characteristics and rising childbirth intervention rates. The rising MROP was to
some extent associated with rising intervention rates.

interventions, manual removal of the placenta, postpartum hemorrhage, trends

section are needed, women are referred to obstetrician-led
care.’® Also in the Netherlands, rates of some childbirth
interventions have risen over the last years.” Describing
the incidence of PPH and MROP over earlier years in both
obstetrician-led care and midwife-led care will provide
more insight into contributing factors to the increase in
these adverse maternal outcomes among both medium- or
high-risk and low-risk women (i.e., obstetrician-led care
or midwife-led care). In this study, trends in incidences
of PPH, MROP, and childbirth interventions from 2000 to
2014 were described, and factors were examined which
may be associated with the trends in MROP and PPH
among subgroups of women in obstetrician-led care or
midwife-led care.

2 | METHODS

2.1 | Data collection

For this nationwide study, data were used from the
Dutch national perinatal registry ‘Perined’, which cov-
ers 98% of all births in the Netherlands.'* Births in
midwife-led care are registered in the national perina-
tal database 1, births in obstetrician-led care in the na-
tional perinatal database 2, and data from pediatric care
in the national neonatal register. These databases are
combined by means of a validated linkage method into a
complete Perined register.'’

We included all births of single-term children be-
tween 2000 and 2014 registered in the perinatal data-
base. We excluded cases with missing information on
gestational age, on whether there was a multiple preg-
nancy, or on parity. Women who were referred from
midwife-led care to obstetrician-led care during or after
labor were also excluded if information from database 1
was missing.
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2.2 | Selection of variables

For most variables, Perined has created combined vari-
ables based on the different national perinatal databases.
However, not all combined variables were appropriate for
the analyses of the current study. Therefore, we redefined
the following variables: PPH, MROP, ethnic background,
socioeconomic status, disorders in the current pregnancy,
previous PPH/MROP/CS, augmentation of labor, and
pain medication.

2.2.1 | Definition of outcomes

Primary outcomes were PPH of >1000mL in the first 24h
after birth and MROP, both defined as yes or no. Blood loss
was estimated and measured by the attending care pro-
vider in either obstetrician-led care or midwife-led care. For
MROP, women with a CS were excluded, because the pla-
centa is always manually removed during the operation.

2.2.2 | Definition of characteristics

Maternal characteristics were as follows: parity (nullipa-
rous, multiparous para 1-2, multiparous >3); maternal
age (<20, 20-24, 25-29, 30-34, 35-9, >40years); ethnic
background (Dutch, non-Dutch); socioeconomic status
(low, middle, high); hypertensive disorders (yes, no); co-
agulation disorders (yes, no); previous CS among multipa-
rous women (yes, no); previous PPH among multiparous
women (yes, no); and previous MROP among multipa-
rous women (yes, no). Socioeconomic status was based
on the level of education, employment, and income of
the total population in the Netherlands for each postal
code, as calculated by the Netherlands Institute for Social
Research (SCP). Hypertensive disorders comprised hy-
pertension, preeclampsia, HELLP-syndrome, eclampsia,
and non-infectious proteinuria in the current pregnancy.
Coagulation disorders included all codes for HELLP and
coagulation disorders in the current pregnancy.

Neonatal characteristic was birthweight (<3000, 3000-
3999, >4000g). Birth characteristics were as follows: gesta-
tional age at birth (37+40-37+6, 38+ 0-40+6, 41 +0-41 +6,
>42weeks) and obstetric anal sphincter injury (yes, no).
Care provider characteristic was as follows: responsible care
provider at the time of birth (obstetrician, midwife).

2.2.3 | Childbirth interventions

Induction of labor included all pharmacological and me-
chanical methods to stimulate uterine contractions before

spontaneous rupture of membranes and uterine contrac-
tions. Women with an induced labor were excluded from
the variable augmentation of labor. Prelabor CS was de-
fined as a CS before rupture of membranes and uterine
contractions. A CS which occurred after the membranes
ruptured or the start of uterine contractions was defined
as intrapartum CS. Women with a prelabor CS were ex-
cluded from the variable pain medication during labor.
Other methods for pharmacological pain relief were speci-
fied in the Perined register as sedatives, non-opioid anal-
gesia, and opioid analgesia. Mostly, this would have been
pethidine injections or patient-controlled remifentanil.'®
Women with a prelabor or intrapartum CS were excluded
from the analyses for episiotomy.

2.3 | Data analyses

2.3.1 | Characteristics and trend graphs
Characteristics were described in numbers and percent-
ages of the total study population, and in percentages in
the years 2000 and 2014. Trend graphs were shown for the
incidences of primary outcomes and childbirth interven-
tions and the significance (p <0.05) was estimated with a
chi-squared test.

2.3.2 | Trend analyses

Incidences of PPH and MROP were described in both
obstetrician-led care and midwife-led care in the years
2000 and 2014, stratified for parity. The ratio of CS to as-
sisted vaginal births was calculated by dividing the CS rate
by the assisted vaginal birth rate.!” Univariable logistic
regression analyses were conducted to estimate the odds
ratio (OR) with accompanying 95% confidence intervals
(CI) of the primary outcomes for each year compared with
the year 2000 as the reference. In addition, multivariable
logistic regressions were conducted to examine which
factors were associated with the trend in the primary out-
comes. In model 1, adjustments were made for population
characteristics and in model 2, adjustments were added
for induction or augmentation of labor, cesarean section,
and pain medication, because the rate of these interven-
tions has increased over the study period. For women in
midwife-led care, only model 1 was performed, because
interventions in model 2 are not performed in midwife-
led care.

We did not apply adjustments for MROP when analyz-
ing the trend in PPH, and vice versa. PPH and MROP can
be causally related to each other. However, the direction
of the causal path is not similar in all cases. By adjusting
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for the other outcome variable, we would assume that in
all cases in the analyses, the causal direction is similar and
that the other outcome variable may be associated with
the trend. In this cohort study, it is not possible to examine
the direction of the causal pathway with respect to these
outcome variables.

2.3.3 | Childbirth interventions
All analyses concerning childbirth interventions and
primary outcomes were stratified for parity. Descrip-
tive analyses and univariable logistic regression analyses
were performed to show the numbers, incidences, and
OR (95% CI) of primary outcomes for each childbirth
intervention. Multivariable logistic regression analyses
were conducted to adjust for possible confounding. In
model 1, adjustments were made for maternal age, eth-
nic background, socioeconomic status, hypertensive dis-
orders, coagulation disorders, birth weight, and year of
birth. For multiparous women, adjustments for previous
CS, previous PPH, and previous MROP were added. In
model 2, adjustments for induction of labor, augmenta-
tion after spontaneous onset of labor, mode of birth, pain
medication during labor, and episiotomy were added. We
decided not to adjust for differences in gestational age,
because of collinearity with induction of labor. Equally,
induction and augmentation of labor were combined in
one variable for the adjustments because of collinearity.
For CS, no adjustments were made for episiotomy, be-
cause an episiotomy in combination with cesarean sec-
tion rarely occurs.

In all logistic regression analyses, a CI of 95% was
used. The percentage of missing data was lower than 5%
for all variables and therefore, multiple imputation was

BV Ey-

not performed. Statistical analyses were performed using
STATA version 14 (StataCorp).

3 | RESULTS

3.1 | Characteristics
The total number of women in this study was 2,332,005
(Figure 1). Population characteristics are shown in
Table 1. Women in 2014 were older and more frequently
of non-Dutch ethnic background compared with women
in 2000. In addition, the incidence of hypertensive disor-
ders decreased from 6.4% to 6.2% and the previous CS rate
increased from 11.1% to 14.4%. The incidence of a birth-
weight >4000g decreased from 16.4% in 2000 to 14.5% in
2014 and a gestational age of >42weeks decreased from
6.1% to 1.4%. While 40.1% of women in 2000 received
midwife-led care at the time of birth, this percentage de-
creased to 29.1% in 2014.

The overall incidences in the total study population
for the years 2000-2014 were 4.9% for PPH and 2.5% for
MROP (data not shown).

3.2 | Trends of PPH and MROP

Trends of incidences in primary outcomes between
2000 and 2014 are shown in Figures 2A,B. Figure 3
shows the trend in incidences of childbirth interven-
tions. All trends were significant with a p-value <0.001.
For women in obstetrician-led care at the time of birth,
incidences of primary outcomes increased from 4.3%
to 6.6% for PPH over the years, and from 2.4% to 3.4%
for MROP. In midwife-led care, incidences of primary

Total population
from 2000-2014
n = 2,332,005

Obstetrician-led care Midwife-led care missing
n =1,508,330 n =815,274 n =8,401
Nulliparous Multiparous Nulliparous Multiparous
women women women women
n=761,892 n = 746,438 n=261,873 n =553,401
with vaginal with vaginal
birth birth
FIGURE 1 Flowchart of the included n=574,898 n=578,604
study population.
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TABLE 1 Maternal, neonatal, birth, and care provider

SEITMONSBERGEN-SCHERMERS ET AL.

characteristics of births for the years 2000 and 2014 separately

(n=2,332,005).

Total, n

Maternal characteristics
Parity

Nulliparous 1,028,656

Multiparous para 1-2 1,171,717

Multiparous para >3 131,632
Maternal age

<20years 33,961

20-24years 232,422

25-29years 681,839

30-34years 902,168

35-39years 413,027

>40years 65,831
Ethnic background

Dutch 1,856,938

Non-Dutch 456,789
Socioeconomic status

Low 615,726

Middle 1,075,151

High 598,861
Hypertensive disorders

Yes 144,686

No 2,187,319
Coagulation disorders

Yes 14,669

No 2,317,336
Previous CS among multiparous women

Yes 165,852

No 1,137,497

Previous PPH among multiparous women
Yes 33,850
No 1,269,499
Previous MROP among multiparous women
Yes 12,587
No 1,290,762

Neonatal characteristics

Birthweight
<3000g 323,359
3000-3999¢g 1,627,872
>4000¢g 379,270

% in
2000

44.8
49.4
5.8

1.7
9.5
30.5
40.5
15.7
2.1

82.4
17.6

26.0
47.5
26.5

6.4
93.6

0.7
99.3

11.1
88.9

32
96.8

1.1
98.9

14.5
69.1
16.4

% in
2014

43.9
50.2
59

1.0
9.5
30.9
38.2
W72
3.3

77.3
22.8

27.4
47.1
25.5

6.2
93.8

0.6
99.4

14.4
85.6

2.8
97.2

1.0
99.0

14.4
71.1
14.5

TABLE 1 (Continued)

% in % in
Total, n 2000 2014
Birth characteristics
Gestational age at birth
37+0-37+6weeks 153,035 6.5 7.6
38+0-40+6weeks 1,643,191 69.1 73.1
414+ 0-41+6weeks 437,691 18.3 17.9
>42 weeks 98,088 6.1 1.4
Obstetric anal sphincter injury
Yes 52,599 2.4 2.5
No 1,930,589 97.6 97.5
Care provider
Responsible care provider at the time of birth
Obstetrician 1,508,330 59.9 70.9
Midwife 815,274 40.1 29.1

Note: Percentages of missing data: 0% for parity, 0.1% for maternal age, 0.8%
for ethnic background, 1.9% for socioeconomic status, 0% for hypertensive
disorders, 0% for coagulation disorders, 0% for previous CS, 0% for previous
PPH, 0% for previous MROP, 0.1% for birthweight, 0% for gestational age at
birth, 1.1% for obstetric anal sphincter injury, and 0.4% for responsible care
provider.

outcomes increased from 2.5% to 4.1% for PPH over the
years, and from 1.0% to 1.5% for MROP.

Rates of the following childbirth interventions in-
creased: pain medication, augmentation of labor, induc-
tion of labor, and CS, whereas rates of assisted vaginal
birth and episiotomy decreased. The ratio of CS to assisted
vaginal births increased from 1 CS to 1 assisted vaginal
birth in 2000 to 2 CSs to 1 assisted birth in 2014.

The increase in primary outcomes was statistically
significant for both primary outcomes and remained sig-
nificant after adjustments for available characteristics
(Tables 2 and 3 and Supplementary Tables S1-S4). Adjust-
ments for characteristics and childbirth interventions did
not alter the ORs of the PPH trend. The increased trend
of MROP was larger after adjustments for characteristics
and decreased after adjustments for induction or augmen-
tation of laborand pain medication during labor among
women in obstetrician-led care.

3.3 | Childbirth interventions

All birth interventions provided for either nulliparous or
multiparous women, except for other pharmacological
pain relief, showed significant positive or negative asso-
ciations with PPH and MROP. After adjustments, these
associations slightly decreased but the estimator of inter-
est remained significant (Table 4 and 5), except for the
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FIGURE 2 (A)Trend in incidences (A)
of postpartum hemorrhage (PPH) and 12
manual removal of the placenta (MROP)

between 2000 and 2014 for women in 10
obstetrician-led care at the time of birth
(n=1,508,330). (B) Trend in incidences of 8

PPH and MROP between 2000 and 2014
for women in midwife-led care at the time
of birth (n=815,274). [Color figure can be
viewed at wileyonlinelibrary.com|
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association between induction of labour without oxytocin
and MROP and other pharmacological pain relief and
MROP among nulliparous women (Table 4).

A higher incidence of induction of labor with oxy-
tocin use was found, compared with induction with-
out oxytocin use. The aOR (model 2) of the association
between induction and PPH was 1.29 (95% CI 1.26-
1.32) among nulliparous and 1.34 (95% CI 1.31-1.37)
among multiparous women. The association between
induction with oxytocin and MROP among nulliparous
women was comparable to PPH and slightly stronger
among multiparous women (1.60; 95% CI 1.54-1.66).
A similar pattern was found for augmentation of labor,
with stronger associations between augmentation and
MROP than PPH.

Although the incidence of PPH was lower for women
who gave birth by CS compared with vaginal birth if they
were nulliparous, this incidence was higher in multiparous

Years

=@ MROP  eeehee PPHoOr MROP  <<<A+e PPH with MROP

women. A higher incidence of MROP was found among
both nulliparous and multiparous women with an assisted
vaginal birth compared with spontaneous birth. After ad-
justments, the aOR was 1.11 (95% CI 1.08-1.15) and 1.17
(95% CI 1.10-1.24), respectively.

Among nulliparous women, the lowest aOR in the as-
sociation between mode of birth and PPH was reported
for intrapartum CS, with an aOR of 0.53 (95% 0.52-0.55),
followed by an aOR of 0.71 (95% 0.68-0.75) for prelabor
CS compared with spontaneous birth.

Among both nulliparous and multiparous women, we
found higher incidences of PPH and MROP among both
nulliparous and multiparous women with epidural analge-
sia and other pharmacological pain relief compared with
no pain medication. The significant association between
other pharmacological pain relief and PPH became neg-
ative among nulliparous women after adjustments (aOR
0.96; 95% CI 0.94-0.98) and was not significant for MROP.

85UB01 SUOWIWOD SAEa1D) 3(dedl|dde auyy Aq peueob ae sapiie WO ‘8sN J0 S8|nJ Joj Akeiqi8uljuQ AB]1/W UO (SUONIPUOD-PUR-SLLBIWOD A8 | 1M ARe.d1jBul [UO//SANL) SUOIPUOD pue WS 1 841 88S *[7202/20/6T ] Uo Ariqiauliuo A8]iM ‘SpuelisyiN sueiyooD Aq §9/2T MIG/TTTT OT/I0p/W0d A8 im Areiqijeul|uo//sdny wouy papeojumod ‘T ‘vZ0Z ‘X9ESELST


https://onlinelibrary.wiley.com/

SEITMONSBERGEN-SCHERMERS ET AL.

™ | wiLEy- B

40
35
30
25

20

Incidence in %

FIGURE 3 Trend in incidences of
childbirth interventions during labor
between 2000 and 2014 (n=2,332,005).
[Color figure can be viewed at
wileyonlinelibrary.com]
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«=il=|nduction of labour
=== Assisted vaginal birth g Caesarean section

=== Pain medication during labour Episiotomy

Incidences and ORs of both PPH and MROP were in-
creased for women with an episiotomy compared with
women with no episiotomy.

4 | DISCUSSION

This nationwide cohort study carried out in the Nether-
lands showed a rising trend in PPH and MROP among
term singleton pregnancies in both obstetrician-led care
and midwife-led care at the time of birth. Rates of induction
and augmentation of labor, pain medication, and CS were
shown to be higher in 2014 compared with 2000, but rates
of assisted vaginal birth and episiotomy (only vaginal births)
in 2014 were lower when compared with those in 2000. The
rising trend in PPH was not associated with a change in
population characteristics or rate of childbirth interventions
over the years. The rising trend in MROP was to some extent
associated with rising incidences of induction or augmenta-
tion of labor and pain medication during labor.

4.1 | Limitations and strengths

Some important variables with known associations with
the primary outcomes were not available in the data set,
such as the maternal body mass index, underlying dis-
eases, detailed ethnic backgrounds, and smoking. Be-
sides, a previous study reported that the occurrence of
previous CS was underreported for approximately 25%
of women with a previous CS in the Dutch perinatal

==l Augmentation after spontaneous onset of labour

registry.'® Despite this underreporting, adjusting for pre-
vious CS still influenced the ORs in our current study.
Another issue in routinely collected data is reporting bias
of subjective outcomes. This is particularly true for PPH,
the primary outcome of this study, as the amount of blood
loss is established by the responsible care provider, and
is known to be underestimated when it is not weighed."’

A major strength of this study was the use of a na-
tionwide registration database enabling the use of a large
number of birth data, including almost all births in the
Netherlands in the included years. Furthermore, most
studies focus on PPH solely, without investigating MROP,
or only including MROP as a confounding factor, because
MROP is also a risk factor for PPH.>?° In our study, we
were able to show that the trends for both outcomes are
rising and that the number of women with both PPH and
MROP followed a similar trend. Moreover, we were able
to distinguish women giving birth in obstetrician-led care
from women giving birth in midwife-led care at the time
of birth, which clarified which subgroups’ rising trends
were more prevalent. Last, we were able to distinguish
nulliparous from multiparous women, which is absent in
most previous studies.>*' %

4.2 | Interpretation and further research
Rising trends in PPH and MROP have been described
previously."*?* Van Stralen et al. (2016) showed an in-
creasing trend in the rate of PPH in the Netherlands
and a decreasing trend in the rate of blood transfusion,
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suggesting an increase in mild cases of PPH, but a de-
crease in severe PPH.’ However, other studies show
increasing incidences of severe cases of PPH in other
high-income countries,?"?? and the rate of blood trans-
fusion is largely influenced by local or national policies
and guidelines.***

There are many possible explanations for the rise in
PPH and MROP. First, although studied changes in pop-
ulation characteristics over the years were not associated
with the rising trend in PPH and MROP, variables such as
maternal body mass index and birth characteristics such
as the duration of labor, may have been contributors to
the rising trend.”® Second, although the rising incidences
in induction or augmentation of labor, pain medication,
and CS were not associated with the rising trend in PPH,
rising incidences in induction or augmentation of labour
and pain medication were associated with the rising trend
in MROP to some extent. Previous studies indicate that
some childbirth interventions may increase the risk of
PPH.!01120:2227-34 Graygaard and Maimburg (2021) found
an increased risk of PPH among women receiving oxyto-
cin during induction or augmentation of labor, also after
adjustments for population characteristics, pain medica-
tion, and assisted vaginal birth, which is consistent with
our findings. Comparable to our results, after adjustments
for other interventions, the association between epidural
analgesia and PPH was no longer significant,”” suggest-
ing that the higher risk of PPH after epidural analgesia
is mediated by other childbirth interventions.* However,
a positive association between epidural analgesia and
MROP was established after adjustments for other inter-
ventions in two cohort studies in Israel.?** A positive as-
sociation between induction or augmentation of labor and
PPH or MROP has been found in many other cohort stud-
ies,1011:20.28-33 1t the association between induction of
labor and PPH is not consistent with several randomized
controlled trials.**® Although randomized controlled
trials are the only design to establish causality, they were
limited by selective populations as 34%-73% of women re-
fused participation. Childbirth interventions are very im-
portant in reducing maternal and neonatal morbidity and
mortality.”’ However, they are, as with every intervention
and treatment, accompanied by side effects. An increase
in the use of interventions without indication results in
too many women being exposed to the disadvantages of
these interventions.*’ It is important to find a balance be-
tween ‘too little, too late’ and ‘too much, too soon’ in the
administration of oxytocin during labor and to use it only
among women with a clear medical indication.*’

The literature is not consistent on the association be-
tween CS and PPH.*****! A meta-analysis of eight stud-
ies showed a lower incidence of PPH >1000mL among
women with a CS without medical indication, but no

difference in the blood transfusion rate.*" Other studies
described higher incidences of blood transfusion.*>*
Most studies did not stratify by parity. Our results showed
a lower incidence of PPH after CS among nulliparous
women, but a higher incidence among multiparous
women. Women with a previous CS have an increased
risk of repeat CS. This might explain the higher rate of
PPH among multiparous women, due to a higher risk
of abnormal placentation among women with a scarred
uterus,”” which is underpinned by studies showing a pos-
itive association between previous CS and MROP after
vaginal birth.?>*® Another explanation for the conflicting
findings may be that women with a PPH during CS more
often have a very severe PPH, but less frequently a PPH of
just more than 1000 mL.*" In our study, we were not able
to distinguish the severity of blood loss over 1000 mL.

A third explanation may be the increased awareness
by care providers of the subjectivity of estimating blood
loss postpartum leading to underestimation. This has led
to recommendations of weighing blood loss which may
have led to more cases of PPH being diagnosed.** How-
ever, this awareness already exists for several years and
PPH rates are still rising. Equally, recommendations on
management of the third stage of labor have changed in
many countries. In the Netherlands, the recommended
timing to initiate MROP changed from a third-stage du-
ration of 60 min or more in 2004*’ to 30 min in 2015."° The
World Health Organization defines a retained placenta as
a third stage lasting more than 30 min. The World Health
Organization advises to manually remove the placenta at
this stage if bleeding occurs.*® The change in recommen-
dations may be an explanation for the risen MROP rates.
However, despite these recommendations and increased
interventions in the third stage of labor, the incidence
of PPH has increased rather than decreased from 2003
onwards. Randomized controlled trials on the optimal
timing for intervention are lacking and it is, therefore,
unknown what the effect of different time intervals is
on the incidence of PPH in high-income countries.*’*°

Furthermore, routine use of oxytocin is recommended
during the third stage of labor and its use has increased
in the Netherlands between 1995 and 2011 in both
obstetrician-led care and midwife-led care.>® However, in
the Netherlands, this has not led to a decrease in PPH and
MROP. This supports findings from the Cochrane review
of Begley et al. (2019) that the evidence for active manage-
ment of the third stage among low-risk women in high-
income countries is unclear.'**

Clinical studies are needed to examine the effects of dif-
ferent types of management during the third stage of labor,
and more research is needed to show how this has changed
over the years, as well as to re-evaluate current recommen-
dations of management during the third stage of labor.
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5 | CONCLUSIONS

PPH and MROP rates have increased, both among me-
dium- and high-risk women in obstetrician-led care
and among low-risk women in midwife-led care. Rising
PPH rates were not associated with changes in studied
population characteristics and childbirth intervention
rates. Rising MROP rates were to some extent associated
with rising incidences of induction and augmentation
of labor and pain medication. More research is needed
to explain rising trends and to evaluate current recom-
mendations of management in the third stage of labor
with additional clinical studies. Besides, more research
is needed to investigate the influence of changes in body
mass index, which could not be assessed in the current
study.
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