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Background 26 

There is little consensus regarding the hypothesised link between obstetric consultant 27 

presence and maternal and neonatal outcomes. 28 

Objectives 29 

To pool existing data on the impact of consultant presence on the outcomes of women who 30 

have given birth in UK NHS maternity units. 31 

Search strategy 32 

Twelve databases, grey literature and reference lists were searched. 33 

Selection criteria 34 

Studies conducted in UK NHS maternity units comparing outcomes during lesser consultant 35 

presence versus increased consultant presence that reported mode of delivery and adverse 36 

maternal or neonatal outcomes. 37 

Data collection and analysis 38 

Studies were divided into three groups by type of comparison: 1) hours of rostered consultant 39 

presence during the weekend versus hours of rostered consultant presence during the week; 40 

2) hours per week of rostered consultant presence pre-increase versus hours per week of 41 

rostered consultant presence post-increase; 3) no rostered consultant presence versus rostered 42 

consultant presence.  A random effects meta-analysis was performed. 43 

Main results 44 

Fifteen studies fulfilled the inclusion criteria, presenting data from 125,856 births. Overall, 45 

there was no significant difference between lesser and increased consultant presence for any 46 

outcome. When data were stratified by comparison type, the likelihood of emergency 47 

caesarean section was significantly lower (OR 0.91; 95% CI 0.86-0.96) and non-instrumental 48 

vaginal delivery was significantly higher (OR 1.07; 95% CI 1.02-1.12) when rostered hours 49 

of consultant presence per week were increased. 50 
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Conclusions 51 

Increased consultant presence has some effect on mode of delivery, but evidence for a benefit 52 

for adverse outcomes was not identified. 53 

 54 

Keywords 55 

Obstetrics; meta-analysis; consultants; maternal outcomes; neonatal outcomes  56 

 57 

Tweetable Abstract 58 

Increasing hours of NHS obstetric consultant presence may increase chance of non-59 

instrumental vaginal delivery60 
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Introduction 61 

Organisations in the UK have recommended increasing the number of hours 62 

consultant obstetricians are present on the maternity unit.1–6 Consultant obstetricians, who 63 

have completed all specialist training and examinations in obstetrics, have ultimate 64 

responsibility for patients; equivalent to an attending physician in the USA. Recently, 65 

guidelines have shifted focus to ensure consultant presence during working hours Monday to 66 

Friday with an aim to extend this to seven days a week.7 The drivers for this increase in 67 

consultant presence include rising birth rate, increasing case complexity and cost of litigation 68 

claims.8,9  69 

 However, these recommendations lack a robust evidence base to support the notion 70 

that increased consultant presence translates into better outcomes.  Observational studies have 71 

evaluated outcomes for mothers and babies depending on time of birth. One such study in 72 

Scotland found that the risk of neonatal death from intrapartum hypoxia was greater outside 73 

the normal working week (5.6 per 10,000 births versus 4.2 per 10,000 births; odds ratio (OR) 74 

1.30; 95% CI 1.10-1.60).10 This could be explained by the level of staffing at different times 75 

of day. However, another similar UK multi-centre study of 87,501 births found no difference 76 

in neonatal morbidity, but demonstrated that obstetric intervention was less likely outside of 77 

scheduled consultant presence.11 Critically, analysis of rotas or time periods rather than actual 78 

consultant presence may overlook consultant presence when consultants have been called 79 

in.12 The presumed link between consultant presence and an improvement in outcome is far 80 

from established. 81 

Nevertheless, many units have made significant moves towards fulfilment of the 82 

Royal College of Obstetricians and Gynaecologists’ (RCOG) earlier recommendations3-6 to 83 

increase the number of hours of consultant presence,13 albeit through different approaches, 84 

with some units investigating the impact through observational studies. However, single unit 85 
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studies are under-powered to identify differences in rare but serious outcomes. Amalgamation 86 

of data would increase the ability to determine whether consultant presence affects perinatal 87 

outcomes and understand sources of variation. A meta-analysis comparing the impact of 88 

continuous resident consultant cover to other models of cover found that instrumental 89 

deliveries decreased when consultants were resident.14 However, this meta-analysis only 90 

included studies if they measured outcomes during a period of continuous consultant 91 

presence and provided adequate information in the title and abstract. Furthermore, limits were 92 

applied to study design, which resulted in only six included studies. 93 

We conducted a systematic review and meta-analysis to compare and pool the effects of 94 

increased consultant presence across NHS maternity units and understand the determinants of 95 

these effects, using an updated and more inclusive search strategy than previously 96 

employed.14 97 

 98 

Methods 99 

Protocol 100 

The systematic review and meta-analysis were reported in accordance with the Meta-analysis 101 

of Observational Studies in Epidemiology (MOOSE) guidelines.15 The review protocol was 102 

registered with the International Prospective Register of Systematic Reviews (PROSPERO) 103 

on 26 February 2016 (registration number CRD42016035455). After the search had been 104 

completed it was apparent that inclusion of qualitative outcomes was not feasible because 105 

very few studies included these outcomes, and often authors used a closed-question survey 106 

and reported numeric results which did not allow for synthesis of qualitative findings. 107 

Population studied and study inclusion criteria  108 

Studies that examined women of any age who gave birth in a UK NHS maternity unit were 109 

included as the RCOG recommendations were primarily intended for UK NHS units, not 110 
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privately funded units or those abroad adopt different staffing models. We planned that this 111 

would include secondary maternity units that offer routine and specialised care to women 112 

with low-moderate-risk pregnancies and tertiary units that carry out highly specialised care in 113 

addition to secondary care (although definitions of secondary and tertiary maternity units can 114 

vary). The search only included studies reported in the English language because it was 115 

assumed that studies conducted in UK NHS hospitals would be reported in English only. 116 

There were no restrictions on date of publication or study design.    117 

Study exclusion criteria 118 

Any studies that focused on non-NHS maternity units or places of birth not normally attended 119 

to by consultant obstetricians (e.g., midwifery-led unit or home) were excluded.  120 

 121 

Intervention 122 

Exposures of interest included any increase in obstetric consultant presence; thus, any 123 

studies that involved a comparison of outcomes during lesser consultant presence versus 124 

increased consultant presence were included (e.g., outcomes during a nightshift covered by a 125 

registrar only with a consultant off-site versus a nightshift covered by a resident consultant).  126 

Outcome measures 127 

Outcomes of interest included emergency caesarean section rate, non-instrumental vaginal 128 

delivery rate, instrumental delivery rate, stillbirth rate, neonatal death rate, perinatal mortality 129 

rate, maternal death rate, and admission to a neonatal intensive care unit (NICU admission). 130 

Mode of delivery was chosen as a primary outcome because this was the most reported 131 

outcome in prior studies investigating consultant presence. Other secondary outcomes 132 

included rate of postpartum haemorrhage (PPH) and 3rd and 4th degree tears. 133 

 134 

Information sources and search 135 
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The literature searches were conducted by HR (a research assistant) and JW (a clinical 136 

librarian) in EMBASE, MEDLINE, PsycINFO, CINAHL, Web of Science, Health 137 

Management Information Consortium, Applied Social Sciences Index and Abstracts, and 138 

Google Scholar. In order to uncover any relevant unpublished studies and grey literature the 139 

Centre for Reviews and Dissemination databases, ProQuest Dissertations and Theses: UK 140 

and Ireland: Health and Medicine, and EThOS were searched. Publications identified in the 141 

searches were published between 1969 and 2016. Furthermore, reference lists of relevant 142 

studies were also examined. See Appendix S1 for the EMBASE search strategy. 143 

 144 

Study selection and data collection 145 

Duplicates were removed and the most recent and complete version of the studies were 146 

reviewed for eligibility. All relevant studies were assessed for eligibility by two reviewers 147 

(HR and DH) independently according to the pre-specified inclusion and exclusion criteria. 148 

A proforma was developed a priori for extracting the data from each study. The data 149 

extraction was performed by HR and DH and if a disagreement occurred a third reviewer 150 

(AH) was consulted to resolve the issue. In the event of missing data or identification of an 151 

eligible abstract, authors were contacted by email, telephone, and post to obtain the 152 

unpublished information in writing. If data were inconsistent, clarification was sought, or the 153 

data were excluded from the analysis if the authors were uncontactable. All studies were 154 

required to report at least one mode of delivery outcome, as well as the unit delivery volume 155 

(average number of deliveries per year), the cohort sizes, the study design, the duration of the 156 

study, and comparison hours of consultant presence. 157 

 158 

Risk of bias 159 
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The studies included in the review were subjected to a risk of bias assessment using the 160 

Newcastle-Ottawa Quality Assessment Scale (NOS)16 by HR and DH independently. The 161 

NOS, designed to assess the quality of non-randomised studies included in meta-analyses, 162 

comprises of eight items categorised into themes of selection, comparability, and outcome. It 163 

uses a nine-point rating system; where the higher the score the lower the risk of bias. The 164 

selection criterion assesses the representativeness of the exposed cohort, selection of the non-165 

exposed cohort, how exposure was ascertained and the demonstration that the outcome(s) of 166 

interest was not present prior to the study. The comparability criterion assesses the number of 167 

variables controlled for, and the outcome criterion assesses how the outcome(s) of interest 168 

was reported, whether the follow-up was long enough for the outcome(s) to occur and 169 

whether all participants were accounted for. If a study's risk of bias was categorised as high 170 

(score of six or fewer)17, the effect of removing this study from the meta-analysis was tested. 171 

 172 

Statistical analyses 173 

Meta-analysis was conducted using STATA (Version 14).18 Random effects meta-analysis 174 

was performed in anticipation of heterogeneity between studies due to study design. The I2 175 

statistic, derived from Cochran’s chi-squared statistic Q, was calculated to describe the 176 

percentage of between-study variation attributable to variability in the true exposure effect.19 177 

Heterogeneity was classified as low (I2=0-40%), moderate (I2=30-60%), substantial (I2=50-178 

90%), or considerable (I2=75-100%).20 Meta-regression was undertaken to test the effect of 179 

unit delivery volume and the period of the study. All studies were categorised into three 180 

groups depending on the comparison adopted: 1) hours of rostered consultant presence during 181 

the weekend versus hours of rostered consultant presence during the week; 2) hours per week 182 

of rostered consultant presence pre-increase versus hours per week of rostered consultant 183 

presence post increase; and 3) no rostered consultant presence versus rostered consultant 184 
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presence.  Rostered consultant presence describes the period in which a consultant is 185 

physically present and immediately available on the labour ward with no other duties.4 Forest 186 

plots were constructed to show whether differences within the three groups or type of 187 

maternity unit had any significant effect on each outcome. Funnel plots were created to test 188 

for small-study effects.  189 

 190 

Results 191 

Study characteristics 192 

Our systematic search strategy identified 412 titles (see Figure 1). After removal of 193 

duplicates and screening of abstracts, 33 publications were fully evaluated. After removal of 194 

publications that did not meet inclusion criteria and/or lacked relevant data, 15 titles that all 195 

reported single-centre studies related to consultant presence and perinatal outcomes were 196 

included in the final analysis.21–35 Thirteen studies reported births for all modes of delivery 197 

(emergency caesarean sections, instrumental deliveries, and non-instrumental vaginal 198 

deliveries),21–24,26,27,29–35 one study included elective caesarean sections and therefore data for 199 

caesarean sections were excluded.25 Inductions of labour (IOLs) were only mentioned in six 200 

studies (five included IOLs,22,25,26,33,34 one excluded IOLs35). Although, IOLs are more likely 201 

to occur during ‘office hours’ and are directed to higher-risk pregnancies, we could not 202 

conduct a sensitivity analysis due to the small number of studies providing information on 203 

IOLs in their datasets. Another study reported both instrumental and non-instrumental vaginal 204 

deliveries as a single outcome;28 thus, data for those outcomes were excluded. Ten studies 205 

reported data for other outcomes, such as stillbirth, neonatal death, NICU admission, 3rd and 206 

4th degree tears, and postpartum haemorrhage. Nine studies were conducted in secondary 207 

maternity units and six were conducted in tertiary units (see Table S1 for study 208 

characteristics). The majority of studies had a low risk of bias in the assessed domains, with 209 
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the exception of the Fleming et al.25 study which was assessed as having a high risk of bias 210 

(see Figure S1; Table S2). The following analyses were also conducted with the exclusion of 211 

this study; however, this did not change the findings, therefore the meta-analysis results 212 

presented include all studies. 213 

 214 

Consultant presence and emergency caesarean section rate 215 

All studies included in the analysis, except for one,25 excluded elective caesarean sections. 216 

This was important because elective caesarean sections are more likely to occur during 217 

‘office hours’ and carry a lower risk of adverse outcomes. The 14 studies that reported 218 

emergency caesarean sections recorded the outcome of 119,397 births (94.9% of births in the 219 

whole analysis). There was no significant difference in emergency caesarean section rates 220 

between lesser consultant presence and increased consultant presence (OR 0.98; 95% CI 0.92 221 

to 1.05). Table 1.  222 

There was substantial heterogeneity within the data (I2=68.2%). Firstly, the data were 223 

stratified by comparison group and inspection of the forest plot (see Figure 2) suggested that 224 

the likelihood of emergency caesarean section was significantly lower during an increase in 225 

rostered consultant presence hours per week versus pre-increase consultant presence (Group 226 

2) (OR 0.91; 95% CI 0.86 to 0.96). Secondly, when data were stratified by type of unit 227 

(secondary or tertiary), inspection of the forest plot (see Figure S2) indicated that this did not 228 

have a significant effect on emergency caesarean section rates.  229 

Meta-regression was performed to search for any associations between unit delivery 230 

volume and study period in months, which showed no evidence for an association of any 231 

covariates with the size of the exposure effect (R2=0.21). A contour enhanced funnel plot 232 

demonstrated that small study effects did not have an influence on the significance of this 233 
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result (see Figure S3; Harbord’s test, p=0.74); this is also supported by the similarity between 234 

the output of random and fixed effects meta-analyses. 235 

 236 

Consultant presence and non-instrumental vaginal delivery rate 237 

The 14 studies that reported non-instrumental vaginal deliveries recorded the outcome of 238 

117,684 births (93.5% of births in the whole analysis). Overall, there was no significant 239 

difference in non-instrumental vaginal deliveries between lesser consultant presence and 240 

increased consultant presence (OR 1.00; 95% CI 0.95 to 1.06). There was substantial 241 

heterogeneity within the data (I2=71.7%). Following inspection of the forest plot for data 242 

stratified by comparison group (see Figure 3), non-instrumental vaginal deliveries were 243 

significantly more likely to occur during increased hours per week of rostered consultant 244 

presence when compared to pre-increase hours per week of rostered consultant presence 245 

(Group 2) (OR 1.07; 95% CI 1.02-1.12). When the data were stratified by type of unit, again 246 

no significant difference was observed with regard to non-instrumental vaginal deliveries. 247 

 248 

Consultant presence and instrumental delivery rate 249 

The studies that reported instrumental delivery rates were identical to those that reported non-250 

instrumental vaginal deliveries (93.5% of births in the whole analysis). Overall, there was no 251 

significant difference in instrumental deliveries between lesser consultant presence and 252 

increased consultant presence (OR 1.04; 95% CI 0.98 to 1.10). There was moderate 253 

heterogeneity within the data (I2=46.0%). Stratification of the data by comparison group (see 254 

Figure S4) and by type of unit did not demonstrate any differences. 255 

 256 

Consultant presence and maternal and neonatal outcomes 257 
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A summary of the meta-analysis of all outcomes is shown in Table 1. Two studies 258 

recorded the frequency of maternal death, Freites et al.26 reported one death and Mackie et 259 

al.29 reported two deaths; due to the low incidence they were not included in the analysis. 260 

There were no significant differences in NICU admission, neonatal death, stillbirth, PPH or 261 

tears. All studies that reported NICU admission were hospitals with a level 3 NICU, except 262 

one unit which was level 2,33 and therefore data could not be stratified by level of NICU. 263 

Outcomes showed heterogeneity ranging I2=0.0-83.8%. 264 

 265 

Discussion 266 

Main findings 267 

The review consolidates research investigating the effect of consultant presence on 268 

maternal and neonatal outcomes, but also identifies that three different methods of comparing 269 

obstetric consultant presence in UK NHS maternity units have been employed yielding 270 

different results. The meta-analysis of 15 studies found no overall significant difference 271 

between prior levels of consultant presence and increased consultant presence with regards to 272 

mode of delivery or maternal and neonatal outcomes. However, when data were stratified by 273 

comparison group, findings indicated that increased hours per week of rostered consultant 274 

presence significantly reduced the likelihood of emergency caesarean sections and 275 

significantly increased the likelihood of non-instrumental vaginal deliveries.  Meta-regression 276 

indicated that unit delivery volume and study period were not associated with the exposure 277 

effect. Furthermore, two-thirds of studies were assessed as having a low risk of bias and 278 

removal of the study with the highest risk of bias25 did not change the results, suggesting the 279 

quality of studies did not affect the findings. Overall, the data indicate that increasing 280 

consultant presence had an impact on the mode of delivery, rather than maternal and neonatal 281 

morbidity or mortality. 282 
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 283 

Strengths and Limitations 284 

This comprehensive review was strengthened by the use of a prospective protocol, 285 

with specified eligibility criteria and adherence to published guidelines. Furthermore, the 286 

analysis included a varied range of maternity units with regards to unit location, unit type, 287 

and unit delivery volume, suggesting a population of high- and low-risk women, which 288 

increases the generalisability of the findings. However, there were limitations that constrain 289 

the conclusions of this meta-analysis. There was a lack of information available regarding 290 

midwifery or anaesthetic staff during the studies, and whether their numbers and level of 291 

experience changed in line with the changes to consultant cover. This presents a confounder 292 

that could not be investigated fully. Some of the outcomes, such as late intrauterine fetal 293 

death and NICU admissions, do not reflect intrapartum management; thus, the possible effect 294 

of consultant presence is reduced. The most serious intrapartum outcomes, intrapartum 295 

stillbirth and maternal death from direct causes, are rarely reported or are such a rare 296 

occurrence that any analysis would have to be enormous (i.e. nationwide) to demonstrate a 297 

statistically significant difference. Furthermore, we identified that the arbitrariness of 298 

categorisation and labels played a role in this review. Firstly, there was no definitive method 299 

or resource to help categorise maternity units as secondary or tertiary. Secondly, the career 300 

labels themselves, ‘consultant’ and ‘registrar’, pose a limitation, as a consultant is not 301 

necessarily better than an experienced trainee who is nearly a consultant.  302 

 303 

Interpretation 304 

The involvement of consultants in obstetric care is considered important in providing 305 

safer intrapartum outcomes.3–6 The present study clarifies the currently conflicting results 306 

regarding a link between obstetric consultant presence and maternal and neonatal outcomes. 307 
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The findings suggest that increasing rostered consultant presence would reduce emergency 308 

caesarean section rates and increase non-instrumental vaginal deliveries. This would have a 309 

number of benefits including reduced recovery time postpartum, reduced risk of maternal 310 

infection and thrombosis, and reduced risk of neonatal complications.36 Although the reasons 311 

for the reduction in caesarean section rate during periods of consultant presence in this meta-312 

analysis are not clear, consultant presence may increase junior doctors’ clinical judgement, 313 

confidence, and skills to allow a woman to give birth vaginally rather than performing an 314 

emergency caesarean section prematurely. The reduction in caesarean sections did not seem 315 

to be associated with instrumental birth. The present study found no difference in 316 

instrumental vaginal delivery, which was not in agreement with previous observations that 317 

women who gave birth during periods of no rostered consultant presence were less likely to 318 

have an instrumental delivery. These contradictory observations may reflect controversy 319 

surrounding certain instrumental procedures (e.g., rotation of the fetal head)37,38 and 320 

variability between trainee doctors in performing instrumental deliveries,39 exerting a greater 321 

influence over rates than consultant presence alone.  322 

We did not observe an effect of obstetric consultant presence on NICU admissions or 323 

stillbirths. One possible explanation is that senior input in labour is not a preventative 324 

measure in the majority of these occurrences. NICU admissions may include very preterm 325 

babies or babies with known structural anomalies that cannot be improved by an obstetric 326 

consultant, and 86% of stillbirths occur prior to the onset of labour.40 The results also 327 

demonstrated no effect on the other outcomes of PPH, neonatal death, and 3rd and 4th degree 328 

tears. The most likely reason for this would be lack of data; despite combining studies within 329 

a meta-analysis, the cumulative data are still under-powered to detect the frequency of rare 330 

but serious events such as neonatal death due to intrapartum anoxia. Using previously 331 

reported incidences,10 over 392,000 women would be required in each group to detect a 332 
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statistically significant difference (p<0.05) in neonatal death due to intrapartum anoxia with 333 

80% power. 334 

Statistically significant differences were only found for studies of increased hours per 335 

week of rostered consultant presence (Group 2). A number of reasons may explain why this 336 

statistically significant difference was found in the stratified analyses only. Firstly, this may 337 

reflect statistical power as studies in Group 2 included a greater number of births.  Secondly, 338 

studies from Groups 1 and 3 compared rostered consultant presence during time of the week 339 

and specific shifts, respectively. These comparisons rely on the assumption that consultants 340 

are not present when they are on-call, however in an emergency situation the consultants 341 

would be called in. This may have resulted in consultants being present on the ward during 342 

times of no rostered consultant presence and this may explain why consultant presence was 343 

not seen to impact any outcomes in these groups.12Alternatively, there may be other 344 

interventions introduced concurrently with increased consultant presence which also affect 345 

mode of delivery, including increase of midwife or anaesthetist presence. For example in one 346 

included study, the midwife to antenatal patient ratio increased from 1:35 to 1:28 due to 347 

amalgamation of units,29 which could contribute to the increased likelihood of a non-348 

instrumental vaginal delivery.41 Another possibility could be increased cohesiveness of the 349 

obstetric and midwifery team, which could result in stronger working relationships and better 350 

management of the team by consultants, which offers another possibility for the different 351 

findings observed in the overall analysis and the stratified analyses.  To contextualise our 352 

findings we attempted to find international studies comparing the effects of increased senior 353 

obstetric presence on perinatal outcome, but we could find no directly comparable studies. 354 

Consultant presence may deliver a cost saving because non-instrumental vaginal 355 

deliveries cost considerably less than caesarean sections.42 However, our findings also imply 356 

that consultant presence may not reduce maternal and neonatal mortality and morbidity, the 357 
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predominant cause of medicolegal cases (which totalled £3.1 billion between 2000-2010)43, a 358 

number of issues must be considered by healthcare-providers and policy-makers when 359 

increasing consultant presence, including the financial repercussions (to employ a full-time 360 

consultant for one year costs approximately £125,000). Further large scale studies, which can 361 

adequately assess the frequency of these rare and serious outcomes, are needed to evaluate 362 

the cost-effectiveness of increased consultant presence. Numerical analysis should also be 363 

supported by other methodologies, such as Confidential Enquiries,44 to determine whether 364 

consultant presence would have made a difference to perinatal outcome. 365 

 366 

Conclusion 367 

In conclusion, this meta-analysis suggests that consultant presence reduced the 368 

likelihood of emergency caesarean sections and increased non-instrumental vaginal 369 

deliveries. The findings shed some light on the relationship between obstetric consultant 370 

presence and perinatal outcomes in UK NHS maternity units, providing further evidence that 371 

consultant presence has an effect but evidence for an effect on more serious outcome 372 

including mortality and morbidity was not identified. 373 
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Figure 1. Flow chart of screening and selection of studies. 
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Table 1. Meta-analysis of all outcomes 

 

Group 1 = hours of rostered consultant presence per day during the weekend vs. hours of rostered consultant presence per day during the week, Group 2 = hours per week of 
rostered consultant presence pre-increase vs. hours per week of rostered consultant presence post increase, Group 3 = no rostered consultant presence vs. rostered consultant 
presence 

 

 

Overall meta-analysis Type of increase in Consultant Presence Type of unit 

 
Outcome 

 
No. of 
studies 

 
No. of 
births 

 
No. of   women 
during 
increased 
consultant 
presence (%) 

 
I2 (%) 

Overall OR  
(95% CI) 

Group 1 OR 
(95% CI) 

Group 2 OR 
(95% CI) 

Group 3 OR 
(95% CI) 

Secondary OR 
(95% CI) 

Tertiary OR 
(95% CI) 

Emergency 
caesarean section 14 119 397 64 285 (53.8) 68.2 0.98 (0.92–1.05) 0.99 (0.94–1.05) 0.91 (0.86–0.96) 1.01 (0.87–1.17) 0.95 (0.88–1.05) 1.04 (0.91–1.18) 

Non-instrumental 
vaginal delivery 14 117 686 64 773 (55.0) 71.7 1.00 (0.95–1.06) 0.99 (0.94–1.03) 1.07 (1.02–1.12) 0.97 (0.87–1.10) 1.03 (0.96–1.10) 0.95 (0.85–1.07) 

Instrumental 
delivery 14 117 686 64 773 (55.0) 49.2 1.04 (0.98–1.10) 1.04 (0.98–1.10) 1.01 (0.90–1.14) 1.06 (0.95–1.19) 1.05 (0.97–1.14) 1.02 (0.91–1.13) 

NICU admission 7 52 517 25 268 (48.1) 62.1 1.03 (0.87–1.23) 0.93 (0.80–1.09) 1.23 (1.06–1.43) 0.95 (0.69–1.31)   

Neonatal death 3 15 090 5 939 (39.4) 0.0 1.27 (0.51–3.18)      

Stillbirth 4 36 860 16 335 (44.3) 50.3 1.17 (0.76–1.80)      

PPH 4 24 564 12 243 (49.8) 83.8 1.55 (0.72–3.33)      

3rd and 4th degree 
tears 4 24 220 11 811(48.8) 0.0 1.09 (0.90–1.32)      
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