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a b s t r a c t 

Objective: The number of clinical midwives in the Netherlands has substantially increased over the last 

twenty years, but their role in obstetric care is not clearly defined. Our aim was to identify the type of 

deliveries that are usually supported by clinical midwives and whether these changed over time. 

Design, setting, and participants: National data from the Netherlands Perinatal Registry from the years 

20 0 0 to 2016 ( n = 2.999.411 deliveries) were used to divide all deliveries into classes using latent class 

analyses based on delivery characteristics. In the primary analyses, the identified classes, type of hospital, 

and year of cohort were used to predict deliveries supported by a clinical midwife. In secondary analyses, 

the same analyses were repeated where the classes were replaced by individual level characteristics of 

deliveries and stratified by referral during birth. 

Measurements and findings: The latent class analyses identified three classes: I. referral during birth; II. 

Induction of labour; and III. Planned caesarian section. The primary analyses indicated that women in 

both class I and II were frequently supported by clinical midwives and those in the third class almost 

never. Therefore, only data from deliveries assigned to class I and II were used in the secondary analy- 

ses. The secondary analyses showed that clinical midwives supported deliveries with a great variety in 

characteristics, such as pain relief and preterm birth. Although the frequency of clinical midwives being 

involved in the second stage of labour increased over the years, we did not find noticeable changes in 

their involvement. 

Key conclusion and implications for practice: Clinical midwives care for women with various types of 

deliveries with varying degrees of pathology and complexity during second stage of labour. Additional 

training, taking previously acquired skills and competences into account, is necessary to deal with this 

complexity for which clinical midwives are not always trained. 

© 2023 The Authors. Published by Elsevier Ltd. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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ntroduction 

In the Netherlands, obstetric care is organized into tiers: com- 

unity based primary care, hospital based secondary care, and 

ospital based tertiary care. Primary care is provided by commu- 

ity midwives who independently supervise low risk, uncompli- 

ated pregnancies and deliveries. Emerging risks that occur dur- 

ng primary care are referred to a hospital where high risk preg- 

ancies and deliveries are cared for. In the hospital setting, preg- 

ant women and women in labour are cared for by obstetri- 

ians, obstetricians in training, and clinical midwives ( Cronie et al., 

012 ; Wiegers and Hukkelhoven, 2010 ; KNOV, 2014 ; Page, 2001 ; 

osthumus et al., 2016 ). 
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Clinical midwives have had the same initial training as commu- 

ity midwives, but they work in a different setting and are super- 

ised by obstetricians. The complexity and pathology of pregnan- 

ies and deliveries in this setting, the hospital, is higher than in the 

ommunity setting. Although not mandatory, additional courses 

nd training for clinical midwives are available to deal with this 

ncreased complexity in care. The number of clinical midwives in 

utch hospitals has increased significantly during the last decen- 

ia, from 185 in 1996 to 1083 in 2018 ( NIVEL, 2006 , 2020 ), but

heir position is not clear and there is insufficient insight into their 

ole in Dutch hospitals. To date, little research has been performed 

nto the type of deliveries that are typically cared for by a clinical 

idwife and whether this has changed during the last decennia. 

The objective of this study was to identify the types of deliver- 

es that are usually supported by clinical midwives, using registry 

ata from the Dutch national birth registry. Type of hospital and 
nder the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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Table 1 

Determinants used in the study. 

Variable Categories 

Maternal age ≤19 

20 – 35 (REF) 

≥36 

Gestational age 22 – 31 + 6 

32 – 36 + 6 

37 – 41 + 6 

≥42 

Parity Nulliparous (REF) 

Multiparous 

Singleton / multiple pregnancy Singleton pregnancies (REF) 

Multiple pregnancies 

Perinatal Mortality No (REF) 

Antepartum 

Other 

(end of) Birth ∗ Spontaneous 

Assisted 

Unplanned Caesarian 

Planned Caesarian 

Pain relief None (REF) 

Sedatives, Analgesics 

Epidural 

General anaesthesia and other pain 

relief 

Oxytocin administration No (REF) 

Yes 

In combination with induction 

Ethnicity Western (REF) 

Non-Western 

Congenital anomalies No (REF) 

Yes 

Referral during birth No (REF) 

yes 

foetal position cephalic (ref) 

Breech 

Other or unknown 

Induction of labour No (REF) 

Yes 

Sex ∗ Male 

Female 

Birth weight ∗ < 1500 gs 

1500 – 2499 

2500 – 3999 

> 4000 gs 

APGAR score at 5 min ∗ 0 – 6 

7 – 10 

Maternal death ∗ No 

Yes 

Post partum 

∗ No complications 

HPP and / or MPV 

Other complications 

Episiotomy ∗ No 

Yes 

Perineal tears ∗ No 

Second-degree 

Third-degree and fourth -degree 

tear 

Type of hospital Secondary, non- teaching hospital 

Secondary, teaching hospital 

Tertiary, academic hospital (REF) 

Cohort in years 2000 – 2005 (REF) 

2006 – 2011 

2012 - 2016 

Second stage of labour supported by 

clinical midwife 

(main outcome) 

Clinical midwife 

Other obstetric professional 

∗ Variables that were not included in the latent class analysesREF: Category 

that is used as the reference category. 
ime (years in cohorts) were included to identify their potential 

mpact on this. The outcomes of this study can help to further de- 

elop the profession of clinical midwife and to adequately deploy 

linical midwives. 

ethods 

A registry-based study was conducted, using data from the na- 

ional birth registry to identify the different types of deliveries us- 

ng latent class analyses (LCA). Next, the identified types of deliv- 

ries were used to assess which types are most often supported by 

linical midwives. 

ata source 

National registry data from the Netherlands Perinatal Registry 

etween 20 0 0 and 2016 

( n = 2 999 411) were used for the analyses. The registry cov- 

rs over 97% of all deliveries in the Netherlands and includes rou- 

inely collected data on pregnancy, delivery, and neonatal out- 

omes ( Perined, 2021 ). The study was approved by the board of 

he Netherlands Perinatal Registry (project number 15.29). 

ain outcome 

The main outcome of this study were births in which the clin- 

cal midwife supports the second stage of labour. For the analyses, 

he outcome was dichotomized into a clinical midwife versus any 

ther obstetric professional. 

eterminants 

Type of hospital: categorical variable indicating the type of hos- 

ital as secondary non-teaching hospitals, secondary teaching hos- 

itals (where an obstetrician in training is available), and tertiary 

ospitals (where an obstetrician in training is available and where 

are is provided for complex pathology with a risk for severe ma- 

ernal, foetal, or neonatal morbidity). Tertiary hospitals were used 

s the reference category. 

Cohort years: Data was available for analyses from the years 

0 0 0 up to 2016. For the analyses these years were categorized 

nto three cohorts: 20 0 0–20 05 (reference), 2006–2011, and 2012–

016. 

The following variables were also used within the latent class 

nalysis: Maternal age; Gestational age; Parity; Singleton / multiple 

regnancy; Perinatal mortality; Pain relief; Oxytocin administration; 

thnicity, based on the caregiver’s opinion; Congenital anomalies; Re- 

erral from first to second or third tier during birth; foetal position; 

nduction of labour . 

Additionally, for the baseline table, end of birth; Sex; Birth 

eight; APGAR score at 5 min; Maternal death; Post-partum com- 

lications; Episiotomy; And perineal tears were also included. An 

verview of the determinants referred to in this Methods section, 

ncluding the categories per variable, is tabulated in Table 1 . 

In the registry data that we used, no information is available 

s to whether incidents occurring during birth and referral during 

irth actually happened during the first stage or the second stage 

f labour. 

issing data 

Cases with missing information about the obstetric professional 

upporting the second stage of labour (the outcome variable) were 
2
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xcluded from the analyses. In the latent class analysis, missing 

ata ranged from < 0.1% for maternal age, gestational age, parity, 

ingleton/multiple pregnancy, and induction of labour to 1.2% for 

thnicity. Since the data come from the national registry, consist- 

ng of routinely collected care data, missingness at random could 

ot be assumed, and therefore no data was imputed. For the LCA 

nd multivariate regression analyses, cases with missing data were 

mitted. 

atent class analyses 

Latent class analysis (LCA) was performed on the data of all 

vailable deliveries. LCA is a statistical technique to identify mu- 

ually exclusive, and exhaustive groups of people (latent classes) 

ased on observed variables ( Collins and Lanza, 2009 ). These 

lasses, as categories of a latent variable, cannot be measured di- 

ectly but indirectly through the patterns in the responses of the 

ndicator items. The deliveries that were assigned to the same 

roup resembled each other based on a set of demographic, ma- 

ernal, and pregnancy characteristics. In the final analyses, these 

dentified groups were used as determinant in the multivariable 

ogistic regression analyses with clinical midwives supporting the 

econd stage of labour as outcome. 

To relate the identified latent classes to a distal outcome (clin- 

cal midwife supporting the second stage of labour) a classify- 

nalyse approach is required. Using a classify-analyse approach 

o estimate associations between the latent class variable and 

ther observed variable is known to produce attenuated estimates 

 Bray et al., 2015 ; Vermunt, 2010 ). To circumvent this limitation, 

he classify-analyse approach proposed by Bray et al. was used 

 Bray et al., 2015 ). This approach follows four steps ( Bray et al.,

015 ): (1) determine the optimal number of latent classes by fit- 

ing and comparing several models without covariates; (2) re-fit 

he selected latent class model adding other variables of interest 

distal outcome and regression covariates) included as covariates 

n the LCA to produce posterior probabilities; (3) assign individuals 

o latent classes, using maximum-probability assignment; and (4) 

reat class membership as observed to perform the desired analy- 

is. 

The previous described characteristics were used to estimate 

he number and composition of groups (see description of the de- 

erminants for the used definition and transformations). Next to 

he study (distal) outcome, type of hospital and the cohorts were 

lso added as covariates in the LCA. 

tatistical analyses 

Descriptive analyses were used to describe the entire co- 

ort and to describe the cohort per class identified by the 

CA procedure. Multivariable logistic regression models were fit- 

ed with the classes identified by the LCA as main determi- 

ants and the midwife supporting the second stage of labour 

s outcome. Within one of the identified classes, clinical mid- 

ives played almost no role in supporting the second stage of 

abour, while in the two other classes, the number of deliv- 

ries supported by clinical midwives was very similar. There- 

ore, the primary analyses were not performed and only the sec- 

ndary analyses were performed, relating the individual level char- 

cteristics to the second stage of labour supported by a clini- 

al midwife. In line with the LCA findings, deliveries ending in 

 caesarian section were excluded from these analyses. Further- 

ore, the analyses were performed stratified by referral during 

irth. 

The LCA were performed in R 3.6.3 using package using the R 

ackage poLCA ( Linzer and Lewis, 2011 ). The other analyses were 

erformed using the Statistical Package of Social Sciences version 
3 
5.0 for Windows (IBM Corp., Armonk, NY, USA). A p-value < 0.05 

as considered statistically significant. 

esults 

From the total set of 2 999 411 women, 909 982 cases were 

xcluded because the place of birth was not in the hospital. Sub- 

equently, 156 285 cases were excluded because data about the 

rofessional who supported the second stage of labour were not 

vailable. In total, 1 933 144 cases were included of which 646 

42 (33.5%) were from the cohort 20 0 0 – 2005, 694 241 (35.9%) 

rom cohort 2006 – 2011, and 592 061 (30.6%) from cohort 2012 

2016. In a latent class analysis, only classes can be made with 

omplete cases. In 3.2% ( n = 61 162) of the dataset no class could

e assigned, because there was a missing somewhere on one of 

he variables used for the analysis. From the latent class analysis, 

 100 665 (56.9%) were assigned to class I, 501 139 (25.9%) to class 

I, and 270 178 (14%) to class III ( Fig. 1 ). 

Table 2 shows the baseline characteristics of our study popu- 

ation and the three identified groups from the LCA. Class I was 

haracterized by women who were referred during birth (Refer- 

al group), class II by women with induction of labour (Induction 

roup), and class III was characterized by women with a planned 

aesarian (Caesarian group). The groups came from secondary non- 

eaching hospitals (38.3%, n = 740 406), secondary teaching hospi- 

als (51.4%, n = 994 401), and tertiary hospitals (10.3%, n = 198 

37). 

Within the caesarian group, clinical midwives played almost no 

ole in supporting the second stage of labour ( < 0.1%, n = 112). Fur-

hermore, within class I and II, the number of deliveries supported 

y clinical midwives was almost similar. Therefore, the planned lo- 

istic regression analyses with classes as main determinants were 

ropped. In the logistic regression analyses using the individual 

evel determinants, deliveries ending in caesarian sections were ex- 

luded because of the LCA findings, and separate models were fit- 

ed for deliveries starting in the hospital (non-referred) and deliv- 

ries referred to the hospital during birth (referred). 

Table 3 shows the results of these multivariable logistic regres- 

ion analyses. In the model for the women who were referred 

uring birth, ethnicity showed no statistically significant associa- 

ion and was therefore removed from the final model. In the non- 

eferred group, all associations were significant. The odds that a 

linical midwife supported the second stage of labour was in the 

ame direction for most variables in both groups but differed be- 

ween both groups for pain relief with sedatives/analgesics (re- 

erred group OR 0.74 95%CI 0.73–0.75; non-referred group OR 1.10 

5%CI 1.09–1.11;), and term birth (referred group OR 0.84 95%CI 

.82–0.86; non-referred group OR 1.31 95%CI 1.29–1.34). Adding 

he type of hospital ( Table 4 ) did not yield other results, except 

hat when giving birth in a tertiary hospital, the odds of a clini- 

al midwife supporting the second stage of labour was higher than 

hen giving birth in a secondary non-teaching hospital. 

iscussion 

ey results 

Based on our analyses, there is not one type of delivery that is 

pecifically supported by a clinical midwife. The largest class that 

as identified by the LCA was characterized by women who were 

eferred during birth and, in this group, clinical midwives also play 

n important role. Clinical midwives are almost never involved in 

aesarean sections. In the secondary analyses we stratified for re- 

erral during birth. A large part of the non-referred group concerns 

nduction of labour of women already in secondary hospital care. 

verall, in the group of women who are not referred during birth, 
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Table 2 

Baseline table. 

Variable Category Cohort (including 

missings 3.2%) 

56,9% (class I) 

N = 1.100.665 

25.9% (class II) 

N = 501.139 

14.0% (class III) 

N = 270.178 

Maternal age ≤19 29.079 (1.5%) 19.926 (1.8%) 6.685 (1.3%) 1.698 (0.6%) 

20 – 35 1.591.042 (82.3%) 925.508 (84.1%) 410.412 (81.9%) 207.367 (76.8%) 

≥36 312.874 (16.2%) 155.231 (14.1%) 84.042 (16.8%) 61.113 (22.6%) 

Missing 149 ( < 0.1%) none none none 

Gestational age 22 – 31 + 6 39.862 (2.1%) 16.883 (1.5%) 7.599 (1.5%) 11.786 (4.4%) 

32 – 36 + 6 174.217 (9.0%) 98.108 (8.9%) 25.879 (5.2%) 42.774 (15.8%) 

37 – 41 + 6 1.629.943 (84.3%) 960.244 (87.2%) 409.185 (81.7%) 212.435 (78.6%) 

≥42 88.771 (4.6%) 25.430 (2.3%) 58.476 (11.7%) 3.183 (1.2%) 

Missing 351 ( < 0.1%) none none none 

Parity Nulliparous 1.016.586 (52.6%) 634.707 (57.7%) 240.312 (48.0%) 112.375 (41.6%) 

Missing 47 ( < 0.1%) none none none 

Singleton / multiple pregnancy Multiple pregnancies 52.226 (2.7%) 15.988 (1.5%) 15.863 (3.2%) 15.379 (5.7%) 

Missing 1 ( < 0.1%) none none none 

Perinatal Mortality No 1.905.679 (98.6%) 1.090.701 (99.1%) 488.970 (97.6%) 267.130 (98.9%) 

Antepartum 14.012 (0.7%) 3.671 (0.3%) 8.649 (1.7%) 390 (0.1%) 

Other 13.453 (0.7%) 6.293 (0.6%) 3.520 (0.7%) 2.658 (1.0%) 

(end of) Birth Spontaneous 1.181.820 (61.1%) 793.393 (72.1%) 358.637 (71.6%) –

Assisted 284.234 (14.7%) 216.889 (19.7%) 61.768 (12.3%) –

Unplanned Caesarian 250.665 (13.0%) 90.380 (8.2%) 80.734 (16.1%) 67.824 (25.1%) 

Planned Caesarian 216.298 (11.2%) 3 ( < 0.1%) – 202.354 (74.9%) 

Missing 127 ( < 0.1%) none none none 

Pain relief None 891.843 (46.1%) 651.031 (59.1%) 217.749 (43.5%) 7.310 (2.7%) 

Sedatives, Analgesics 397.880 (20.6%) 256.986 (23.3%) 131.094 (26.2%) 1.898 (0.7%) 

Epidural 597.268 (30.9%) 190.318 (17.3%) 145.841 (29.1%) 237.901 (88.1%) 

General anaesthesia and 

other pain relief 

34.217 (1.8%) 2330 (0.2%) 6.455 (1.3%) 23.069 (8.5%) 

Missing 11.936 (0.6%) none none none 

Oxytocin administration No 1.172.845 (60.7%) 611.825 (55.6%) 273.449 (54.6%) 253.990 (94.0%) 

Yes 515.389 (26.7%) 488.840 (44.4%) – 16.188 (6.0%) 

In combination with 

induction 

232.585 (12.0%) - 227.690 (45.4%) –

Missing 12.325 (0.6%) none none none 

Non Western ethnicity 321.016 (16.6%) 194.673 (17.7%) 77.454 (15.5%) 42.015 (15.6%) 

Missing 22.596 (1.2%) none none none 

Congenital anomalies (yes) 62.297 (3.2%) 30.281 (2.8%) 18.210 (3.6%) 11.075 (4.1%) 

referral during birth 622.717 (32.2%) 600.148 (54.5%) 3 ( < 0.1%) 7.295 (2.7%) 

foetal position cephalic 1.761.627 (91.1%) 1.069.310 (97.2%) 487.962 (97.4%) 167.217 (61.9%) 

Breech 147.975 (7.7%) 30.832 (2.8%) 12.606 (2.5%) 101.745 (37.7%) 

Other or unknown 2.707 (0.1%) 523 ( < 0.1%) 571 (0.1%) 1.216 (0.5%) 

Missing 20.835 (1.1%) none none none 

Induction of labour 516.033 (26.7%) none (0.0%) 501.139 (100%) 858 (0.3%) 

Missing 800 ( < 0.1%) none none none 

Sex Boy 1.008.157 (52.2%) 578.017 (52.5%) 260.051 (51.9%) 138.054 (51.1%) 

Girl 924.686 (47.8%) 522.573 (47.5%) 240.961 (48.1%) 132.107 (48.9%) 

Birth weight < 1500 gs 38.207 (2.0%) 13.278 (1.2%) 8.221 (1.6%) 13.030 (4.8%) 

1500 – 2499 144.402 (7.5%) 64.278 (5.8%) 37.306 (7.4%) 36.314 (13.4%) 

2500 – 3999 1.483.713 (76.8%) 873.999 (79.4%) 374.740 (74.8%) 190.612 (70.6%) 

> 4000 gs 266.369 (13.8%) 148.885 (13.5%) 80.737 (16.1%) 30.187 (11.2%) 

Missing 453 ( < 0.1%) 225 ( < 0.1%) 135 ( < 0.1%) 35 ( < 0.1%) 

APGAR score at 5 min 0 – 6 53.851 (2.8%) 22.709 (2.1%) 18.726 (3.7%) 8.785 (3.3%) 

7 – 10 1.878.259 (97.2%) 1.077.541 (97.9%) 482.114 (96.2%) 261.158 (96.7%) 

Missing 1.034 (0.1%) 415 ( < 0.1%) 299 (0.1%) 235 (0.1%) 

Maternal death 153 ( < 0.1%) 42 ( < 0.1%) 38 ( < 0.1%) 64 ( < 0,1%) 

Post partum No complications 1.701.534 (88.0%) 970.233 (88.1%) 437.645 (87.3%) 244.783 (90.6%) 

HPP and / or MPV 150.942 (7.8%) 82.092 (7.5%) 44.224 (8.8%) 18.744 (6.9%) 

Other complications 15.904 (0.8%) 7.184 (0.7%) 3.859 (0.8%) 1.392 (0.5%) 

Missing 64.764 (3.4%) 41.156 (3.7%) 15.411 (3.1%) 5.259 (1.9%) 

Episiotomy (yes) 591.043 (30.6%) 436.448 (39.7%) 140.867 (28.1%) 509 (0.2%) 

Perineal tears No 859.120 (44.4%) 346.270 (31.5%) 209.356 (41.8%) 268.917 (99.5%) 

Second-degree 477.169 (24.7%) 317.314 (28.8%) 148.089 (29.6%) 202 (0.1%) 

Third-degree and fourth 

-degree tear 

38.158 (2.0%) 27.974 (2.5%) 9.337 (1.9%) 7 ( < 0.1%) 

Missing 558.697 (28.9%) 409.107 (37.2%) 134.357 (26.8%) 1.052 (0.4%) 

Type of hospital Secondary, non- teaching 

hospital 

740.406 (38.3%) 418.389 (38.0%) 199.760 (39.9%) 103.990 (38.5%) 

Secondary, teaching 

hospital 

994.401 (51.4%) 575.248 (52.3%) 253.193 (50.5%) 131.078 (48.5%) 

Tertiary, academic 

hospital 

198.337 (10.3%) 107.028 (9.7%) 48.186 (9.6%) 35.110 (13.0%) 

Cohort in years 2000 – 2005 646.842 (33.5%) 387.169 (35.2%) 151.487 (30.2%) 94.142 (34.8%) 

2006 – 2011 694.241 (35.9%) 406.696 (37.0%) 176.198 (35.2%) 94.139 (34.8%) 

2012 - 2016 592.061 (30.6%) 306.800 (27.9%) 173.454 (34.6%) 81.897 (30.3%) 

Second stage of labour 

supported by clinical midwife 

524.311 (27.1%) 347.714 (31.6%) 164.420 (32.8%) 112 ( < 0.1%) 

4 
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Fig. 1. Flowchart of the population for analysis. 
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erm birth and women who receive pain relief are more often sup- 

orted by a clinical midwife during the second stage of labour. It is 

emarkable that in tertiary hospitals, where less, and more compli- 

ated, deliveries take place, more deliveries are supported by clin- 

cal midwives than in secondary non-teaching hospitals. Although 

he frequency of clinical midwives being involved in the second 

tage of labour increased over time, we did not find noticeable 

hanges in the associations over time. 

omparison with literature 

The midwifery care system in the Netherlands, is different from 

ystems in other countries. It is normal for women to deliver at 

ome, community midwives work autonomously, and clinical mid- 

ives formally work under supervision of an obstetrician. In most 

ther countries, homebirth is very scarce and the profession of 

linical midwife is more commonplace. For example, in the UK, 

idwives work in hospitals as well as in communities, but most 

irths occur in hospital. The majority of care before and after 

irth is in the community. Midwives are autonomous practition- 

rs who provide care before, during, and after birth. Only in high- 

isk cases, doctors are present. Midwives work closely with a mul- 

idisciplinary team, including obstetricians. They most often have 

 specific role within a ward, clinical unit, or community care 

entre, where they can also specialize in areas such as neonatal 

are, fertility care, breast feeding consultancy and infant screening 

 NHS Professionals, 2023 ). 

Another example is from Norway. Also here, most births oc- 

ur in hospital and most routine antenatal care is provided in the 

ommunity. Midwives work in both settings and in close collabo- 

ation with obstetricians and general practitioners. Unfortunately, 

ome birth is not a mandatory part of the midwifery training. 
5 
 Lukasse and Henriksen, 2019 ) In all hospitals, a midwife is present 

very delivery and he/she is the main care provider during normal 

irth, while an obstetrician is almost never involved. In high-risk 

omen or when complications occur, the obstetrician is responsi- 

le ( Blix et al., 2012 ). 

It is therefore difficult to compare the Dutch system, and re- 

ponsibilities of Dutch clinical midwives, to that of other mid- 

ifery care systems and midwives in other countries. Also, only 

ew studies have tried to identify types of deliveries that are typi- 

ally supported by clinical midwives. Thornton (2017) performed a 

tudy to assess the risk status and birth outcomes of women who 

ere cared for by midwives in hospitals in the USA in 2014. Physi- 

ians supported much more deliveries than midwives, but, similar 

o our study results, clinical midwives also attended preterm births 

nd were involved in labour induction (although less often than 

hysicians). They were more likely than physicians to attend post 

erm births. Thornton (2017) found that there was little difference 

n women’s demographic profiles between deliveries attended by 

idwives and physicians. Moreover, midwives in hospitals cared 

afely for women with many high-risk conditions delivering spon- 

aneously. This is comparable to our study, in which clinical mid- 

ives support women with various and sometimes severe pathol- 

gy. Although the number of clinical midwives increased almost 

ixfold ( NIVEL, 2006 , 2020 ), noticeable changes in the associations 

etween characteristics of women and the support of a clinical 

idwife during the second stage of labour over time were not 

ound in our study. This suggests that the need for labour support 

y clinical midwives in hospitals increased. 

It is interesting to study what this need for labour support can 

ncompass. For example, pain relief is the most prevalent reason 

or referral during birth (19.8%) ( Perined, 2016 ) and is also associ- 

ted with a clinical midwife supporting the second stage of labour 
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Table 3 

Associations between individual characteristics and second stage of labour supported by a clinical midwife, stratified for referral during birth. 

Model 2a 

( not referred during birth) 

Model 2b 

( referred during birth; excl 

ethnicity) 

OR 95% CI OR 95% CI 

Age (years) 

≤ 19 [REF] 

20–35 0.77 0.75 – 0.80 0.83 0.800 – 0.867 

≥ 36 1.15 1.13 – 1.16 1.14 1.118 – 1.159 

Gestational age (weeks) 

24–27 + 6 [REF] 

28–31 + 6 3.48 3.16 – 3.84 2.87 2.04 – 4.04 

32–36 + 6 4.58 4.24 – 4.94 3.00 2.48 – 3.61 

37–41 + 6 1.31 1.29 – 1.34 0.84 0.82 – 0.86 

≥ 42 1.82 1.79 – 1.85 1.76 1.67 – 1.85 

Parity 

Nulliparous [REF] 

Primiparous and multiparous 0.65 0.65 – 0.66 0.45 0.45 – 0.46 

Singleton/multiple 

pregnancy 

Singleton [REF] 

Multiple 3.04 2.93 – 3.16 2.39 1.55 – 3.67 

Perinatal mortality 

No [REF] 

Antepartum 0.84 0.79 – 0.89 1.20 1.02 – 1.42 

Other 1.92 1.75 – 2.11 1.96 1.67 – 2.32 

Pain relief 

No [REF] 

Sedatives/analgesics 1.10 1.09 – 1.11 0.74 0.73 – 0.75 

Epidural 1.9 1.90 – 1.95 1.08 1.07 – 1.10 

General anaesthesia and other 

pain relief 

104.45 81.21 – 134.35 69.66 48.03 – 101.03 

Oxytocin administration 

No [REF] 

Yes 0.86 0.85 – 0.86 0.95 0.94 – 0.96 

Ethnicity 

Western [REF] 

Non-Western 1.06 1.05 – 1.07 

Congenital anomalies 

No [REF] 

yes 0.87 0.85 – 0.89 0.88 0.85 – 0.92 

foetal position 

Cephalic [REF] 

Breech 6.15 5.90 – 6.40 10.87 9.87 – 11.97 

Other or unknown 2.08 1.73 – 2.49 2.80 1.90 – 4.15 

Induction of labour 

No [REF] 

Yes 0.79 0.78 – 0.79 

Model 2a: OR adjusted for not referred during birth; Model 2b: OR adjusted for referred during birth where ethnicity was removed from the final 

model as this showed no statistically significant association. 
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n our study. Dutch clinical midwives play an important role in re- 

erral during birth. Possibly, they have an important role in conti- 

uity in the delivery of midwifery care across tiers. 

trengths and limitations of the study 

Our study has a few strengths and limitations that merit dis- 

ussion. One of the strengths is that our analysis used data from 

he Netherlands Perinatal Registry which covers over 97% of all de- 

iveries in the Netherlands. A large number of participants was in- 

luded and a longer period of time (20 0 0 – 2016) was investigated, 

n which we conducted analyses in three different time periods to 

ee any changes over time. Also, a distinction between types of 

ospitals was made. This is relevant because the type of hospital 

nfluences the type of deliveries presented to clinical midwives. 

We were unable to distinguish types of deliveries that were 

ypically supported by clinical midwives during the second stage 

f labour. Apparently, clinical midwives support almost all types 

f vaginal deliveries. Multivariable logistic regression analyses 
6 
howed differences between women’s individual characteristics 

nd clinical midwives supporting labour, but it cannot be distin- 

uished whether this was planned or a coincidence. For exam- 

le, clinical midwives’ role in supporting induction of labour can 

lso be explained by the higher association between women giving 

irth at term and clinical midwives supporting the second stage of 

abour in the non-referred group. A large part of this non-referred 

roup concerns induction of labour. 

It is probably not always certain whether a woman was rightly 

lassified into the correct group. Because our data concern regis- 

ration data, there is a chance that one care professional labels a 

elivery as referral during birth, while another would classify it as 

 referral antepartum, and vice versa. 

mplications of findings 

The results of our study show that clinical midwives support 

 broad range of deliveries that vary from low to highly com- 

lex. Additional training, in line with this variety in complexity in 
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Table 4 

Associations between individual characteristics and second stage of labour supported by a clinical midwife, stratified for referral during 

birth, including the effect of the type of hospital. 

Model 3a (not referred during birth) Model 3b (referred during 

birth) 

OR 95% CI OR 95% CI 

Type of hospital 

Tertiary hospital [REF] 

Secondary teaching 

hospital 

1.62 1.60 – 1.64 1.60 1.56 – 1.63 

Secondary non-teaching 

hospital 

0.68 0.67 – 0.69 0.76 0.74 – 0.78 

Age (years) 

≤ 19 [REF] 

20–35 0.77 0.74 – 0.79 0.82 0.79 – 0.86 

≥ 36 1.12 1.10 – 1.13 1.12 1.10 – 1.14 

Gestational age 

(weeks) 

24–27 + 6 [REF] 

28–31 + 6 3.56 3.23 – 3.93 2.94 2.08 – 4.15 

32–36 + 6 4.62 4.28 – 4.98 3.11 2.57 – 3.76 

37–41 + 6 1.34 1.32 – 1.36 0.85 0.82 – 0.87 

≥ 42 1.84 1.81 – 1.88 1.79 1.70 – 1.88 

Parity 

Nulliparous [REF] 

Primiparous and 

multiparous 

0.66 0.65 – 0.66 0.44 0.44 – 0.45 

Singleton/multiple 

pregnancy 

Singleton [REF] 

Multiple 3.14 3.02 – 3.26 2.73 1.76 – 4.26 

Perinatal mortality 

No [REF] 

Antepartum 0.84 0.79 – 0.89 1.26 1.06 – 1.50 

Other 1.98 1.80 – 2.18 2.06 1.74 – 2.43 

Pain relief 

No [REF] 

Sedatives/analgesics 1.14 1.13 – 1.16 0.76 0.75 – 0.77 

Epidural 1.91 1.89 – 1.93 1.03 1.02 – 1.05 

General anaesthesia and 

other pain relief 

110.37 85.80 – 141.98 74.68 51.13 – 109.06 

Oxytocin 

administration 

No [REF] 

Yes 0.83 0.82 - 0.84 0.94 0.93 – 0.95 

Ethnicity 

Western [REF] 

Non-Western 0.96 0.95 – 0.97 0.93 0.91 – 0.94 

Congenital anomalies 

No [REF] 

yes 0.88 0.86 – 0.90 0.89 0.86 – 0.93 

foetal position 

Cephalic [REF] 

Breech 6.66 6.39 – 6.93 11.99 10.88 – 13.22 

Other or unknown 2.23 1.86 – 2.68 2.98 2.10 – 4.42 

Induction of labour 

No [REF] 

Yes 0.81 0.80 – 0.82 

Model 3a: OR adjusted for not referred during birth and type of hospital; Model 3b: OR adjusted for referred during birth and type 

of hospital. 
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linical practice and considering previously acquired skills and 

ompetencies, is needed to make sure all clinical midwives are ad- 

quately equipped to provide this care. In the Netherlands, the po- 

ition of clinical midwives is not formally recognised. Besides nec- 

ssary skills and competencies, a formal position is required to as- 

ure the quality of care that clinical midwives provide. 

onclusion 

During the last twenty years, the number of deliveries sup- 

orted by clinical midwives increased. Clinical midwives care for 

omen with various types of deliveries with varying complex- 
7 
ty during the second stage of labour. As expected, they are al- 

ost never involved in caesarean sections. In order to further re- 

uce maternal and perinatal mortality and morbidity, the role of 

utch clinical midwives should be better defined. Our observa- 

ions emphasize the importance of adequate training for clinical 

idwives. 
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