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Background Several key policy documents have advocated 24-hour

consultant obstetrician presence on the labour ward as a means of

improving the safety of birth. However, it is unclear what

published evidence exists comparing the outcomes of intrapartum

care with 24-hour consultant labour ward presence and other

models of consultant cover.

Objectives To collate and critically appraise evidence of the effect

of continuous resident consultant obstetrician cover on the labour

ward on outcomes of intrapartum care compared with other

models of consultant cover.

Search strategy Studies were included which quantitatively

compared intrapartum outcomes for women and babies where

continuous resident consultant obstetric cover was provided with

other models of consultant cover.

Selection criteria Quantitative studies within healthcare systems

with mixed obstetric-midwifery models of care.

Data collection and analysis Two researchers independently

screened titles and full-text publications, extracted data and

assessed the quality of included studies. Meta-analysis was

performed using REVIEW MANAGER 5.3.

Main results About 1508 publications were screened resulting in

two papers, three conference abstracts and one letter being included.

All were single-site time-period comparison studies. The quality of

studies overall was poor with significant risk of bias. The only

significant finding in meta-analysis related to instrumental

deliveries, which occurred more frequently when there was on-call

consultant cover (unadjusted risk ratio 1.14; 95% CI 1.04–1.24).

Conclusion No reliable evidence of the effects of 24-hour resident

consultant presence on the labour ward on intrapartum outcomes

was identified.

Keywords Delivery, obstetric labour complications, obstetric/

adverse effects, obstetrics/organisation and administration.

Tweetable abstract More robust research is needed to assess

intrapartum outcomes with resident consultant labour ward

presence.

Linked articles This article is commented on by WF Rayburn. To

view this mini commentary visit https://doi.org/10.1111/1471-

0528.14685. This article is also commented on by M Prior et al.

To view this mini commentary visit https://doi.org/10.1111/1471-

0528.14686.
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Introduction

Mixed obstetric-midwifery models of care allow for the

benefits of midwifery care for low-risk women1 while pro-

viding a safe birth setting for women with health problems

or those who develop complications. Within these settings,

a number of key policy documents have advocated 24-hour

consultant obstetrician presence on the labour ward as a

means of further improving the safety of birth.2 Resident

consultant presence was initially advocated on the basis of

observed improvements in care at night in other consul-

tant-led services,3 on the basis of observed differences in

perinatal outcomes at different times of day and night,4–8

and on the basis of the changing demographic and clinical

characteristics of women giving birth.2 The Royal College

of Obstetricians and Gynaecologists (RCOG) concluded

that increased consultant involvement would lead to better

organisation and clinical decision-making1 and that junior
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doctors would benefit from consultant support and super-

vision throughout the 24-hour period.1 A recent analysis9

reported a statistically significant increase in stillbirths of

babies delivered at weekends compared with Tuesdays,

which may relate to differences in staffing levels, including

consultant obstetrician presence.

However, it is not clear what published evidence exists

comparing the outcomes of intrapartum care with continu-

ous resident consultant labour ward presence compared

with other models of consultant presence.

The objective of this review was to collate and critically

appraise evidence of the impact of continuous resident

consultant obstetrician cover on labour ward on outcomes

of intrapartum care compared with other models of con-

sultant cover, focusing on settings which have mixed

obstetric-midwifery models of maternity service provision.

Methods

Study inclusion criteria

Population, intervention and comparator group
This systematic review was carried out using a prespecified

protocol, according to the MOOSE guidelines10 and with

the help of a search technician. Studies were included

which quantitatively compared the outcomes for women

and babies where continuous resident consultant obstetric

cover was provided and outcomes with other models of

consultant cover. We included studies irrespective of

women’s individual risk status. Following the guidance

from the Cochrane Effective Practice and Organisation of

Care group (EPOC) randomised controlled trials (RCTs)

including cluster RCTs (CRCTs), non-randomised con-

trolled trials (NRCTs), controlled before-after studies

(CBAs) and interrupted time-series (ITS) studies were con-

sidered appropriate for inclusion.

Outcome measures
Any measures of outcome of intrapartum care were

included (see Supporting Information for relevant search

terms).

Study exclusion criteria
Studies not meeting the inclusion criteria and studies from

countries that do not have a mixed obstetrician-midwifery

model of maternity care were excluded.

Search methods for identification of studies
Searches were conducted in English, but no language

restrictions were set. No restrictions were set by date or

publication type in the search for randomised controlled

trials to be certain that any studies using this robust

methodology were identified. For the less robust study

types (NRCT, CBA, ITS), we considered that the results of

historical studies would not be relevant to modern obstetric

practice, therefore the search was limited to research pub-

lished after 1 January 2000.

Electronic searches
The following databases were searched from inception to

present:

� Cochrane Database of Systematic Reviews

� Cochrane Pregnancy and Childbirth Group Trial Register

� Cumulative Index to Nursing and Allied Health

(CINAHL) plus

� EMBASE

� Medline

The search strategy for Medline is shown in the Support-

ing Information and was adapted for other databases where

necessary.

Searching other resources
The reference lists of all studies meeting the inclusion crite-

ria were also searched, as well as key policy documents,

and forward citations of studies meeting the inclusion

criteria. Experts in the field were also asked about relevant

literature.

Data collection and analysis

Selection of studies
Titles and abstracts returned from searches were screened

independently by two of three researchers (JH, JKK, MK)

and appraised in light of inclusion criteria. Where both

reviewers independently determined that studies did not

meet inclusion criteria, these were excluded, otherwise they

proceeded to the next stage. Full records were obtained for

studies meeting the inclusion criteria and those with insuf-

ficient information to assess inclusion criteria from the title

and abstract. Two reviewers independently screened full-

text articles to assess consistency with the inclusion criteria

(JH, MK). Where there was disagreement, reviewers met to

reach consensus. The full process for study screening and

inclusion was recorded in accordance with current guide-

lines.11

Data extraction and management
Data were extracted from papers using a piloted data

extraction proforma developed for this review (Supporting

Information Appendix S1). Two reviewers (JH, MK)

independently extracted data from each included study.

Where disagreement occurred, the reviewers met to

reach consensus.

Data extracted included study details, methods, partici-

pants, intervention details (number of hours of consultant

obstetrician presence provided), maternal and neonatal
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outcomes, funding, author contact details and quality

assessment of the study. Note that study designs involving

comparison of outcomes during different time periods

when there were different patterns of consultant cover

within the same unit, including before-after studies as

well as studies which compared outcomes on different

days in the week when consultant obstetrician presence

differed, are summarised as ‘time-period comparison

studies’.

Quality assessment of included studies
The quality of the included studies was assessed indepen-

dently by two reviewers (JH, MK) using the risk of bias cri-

teria recommended for EPOC reviews.12

The following items were appraised for each study:

� Was the allocation sequence adequately generated?

� Was the allocation adequately concealed?

� Were baseline outcome measurements similar?

� Were baseline characteristics similar?

� Were incomplete outcome data adequately addressed?

� Was knowledge of the allocated interventions adequately

prevented during the study?

� Was the study adequately protected against contamina-

tion?

� Was the study free from selective outcome reporting?

� Was the study free from other risks of bias?

In addition, the comparability of exposed and non-

exposed participants was assessed, as were the adequacy of

statistical methods and adjustment for potential confound-

ing factors.

Data synthesis
As the publications all used similar methods and examined

similar outcomes, quantitative synthesis was undertaken.

This was performed using REVIEW MANAGER 5.3,13 fit-

ting random effects models. Where quantitative synthesis

was not possible, narrative synthesis of studies was carried

out, consistent with current guidelines.11,14 Measures of

effect for each study are presented.

Ethics committee approval was not required.

Patient involvement
Patients were not involved in the design or conduct of this

study.

Results

The results of the literature search and screening process

are shown in Supporting Information Figure S1. After

removal of duplicates, 1508 publications were identified

and screened on title and abstract (where available). Four

studies from other sources were also included, resulting in

14 publications after initial screening. The final review

included six publications which met the inclusion criteria,

of which two were papers, three were conference abstracts

and one was a letter. The reasons for exclusion are shown

in Supporting Information Table S1 and summarised in

Figure S1.

The six included publications are summarised in

Table 1. All six studies were conducted in English hospitals

between the years 2004 and 2015 and included between

486 and 5318 deliveries (although two15,16 did not state

the study dates or number of deliveries). They were all

based on time-period comparison of hospital records at

single sites and compared resident obstetric consultant

cover with on-call consultant cover (resident cover being

provided by registrars). None of the studies was an RCT

or CRCT. In five of the studies15,17–20 the focus of compar-

ison was on night-time deliveries, as resident consultant

cover was standard on day shifts. The sixth study16 com-

pared outcomes before and after the introduction of 24-

hour resident consultant cover. In three of the studies,

night-time resident consultant cover was provided twice a

week,15,18,19 in the others it was unspecified.17,20 Various

maternal and neonatal outcomes were measured as indi-

cated in Table 1.

The quality of the studies overall was poor. The risk of

bias of included studies was judged to be unclear, medium

or high on most criteria for all six studies (Table 2). In

particular, none of the studies adjusted for potential con-

founding factors; there was clear potential for important

differences between study groups which may have con-

founded the observed results.

The results of the individual studies are shown in

Table 3. As all six studies used similar methods and

included almost all deliveries, it was possible to conduct a

limited meta-analysis, although two studies15,16 could not

be included in the meta-analysis because no denominators

were given. The risk ratios and Forest plots for each out-

come reported in a comparable manner in two or more

studies (spontaneous vaginal delivery, instrumental deliv-

ery, emergency caesarean section, and admission to neona-

tal unit) are shown in Figure 1. The results cluster around

the line of no effect, all effect sizes were uncertain, subject

to large degrees of heterogeneity, and none was statisti-

cally significantly different with one exception. Instrumen-

tal deliveries occurred significantly more frequently when

there was on-call consultant cover compared with resident

consultant presence with an unadjusted risk ratio of 1.14

(95% CI 1.04–1.24). There was significant heterogeneity

among the study results for caesarean delivery. Two

papers also reported results for postpartum haemorrhage

(greater than 1500 ml in one,17 undefined in the other15)

with opposing findings. Two studies reported perineal

damage (3rd degree tears in one,18 3rd or 4th degree tears

in the other17); there was no statistically significant
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difference between resident consultant presence and on-

call consultant cover (Table 3). Ballal et al.17 reported

that, in an unadjusted comparison, a prolonged second

stage (>4 hours) was significantly more common in the

resident consultant group.17

Discussion

Main findings
This systematic review identified only six studies which

compared outcomes between resident consultant presence

on the labour ward and on-call consultant cover. They

were all based on time-period comparison of hospital

records at a single site. All studies were of low quality with

a high risk of bias, principally because they were all

observational studies, either non-randomised trials or

before-after studies, and no attempt was made to adjust for

differences in the characteristics of the women delivering

on the labour ward during the two time periods, which

may have confounded the findings. Any results must there-

fore be treated with extreme caution. With this in mind,

the only outcome which was reported in more than one

study which was statistically significantly different between

the two models of care was instrumental delivery. The risk

of instrumental delivery was 14% higher in the on-call con-

sultant group than in the resident consultant presence

group. Only three other outcomes were reported in a con-

sistent manner in more than one study: emergency cae-

sarean delivery, spontaneous vaginal delivery and neonatal

unit admission. There was no statistically significant differ-

ence in any of these outcomes when consultants were resi-

dent at night compared with non-resident models of care.

Strengths and limitations
The strength of this systematic review was its broad search

strategy including all the major bibliographic databases

from 2000 to present.

Limitations of the included studies related to possible

differences in the characteristics of women delivering dur-

ing the different care periods, which may impact on the

observed differences. For example, there are possible differ-

ences in levels of experience between consultants who

opted to be resident compared with those who opted to be

on call,20 and the possibility that more problematic proce-

dures and planned deliveries of higher risk women were

scheduled for days when a consultant would be resident

through the night. These were not accounted for in any

analysis or addressed by most of the authors. Tang et al.18

note that they were unable to obtain some of the case notes

required to confirm poor outcomes; this may have resulted

in a differential loss of cases with adverse outcomes. It is

unclear in most studies whether there was any selective

outcome reporting. Studies also did not provide details
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Table 3. Results of studies included comparing resident consultant presence with other models of consultant cover

Siddiqui et al. (2008)15 Continuous resident

consultant cover

Other models of

consultant cover

Unadjusted OR (95% CI)

n % n %

Spontaneous vaginal delivery NK 65 NK 50.9 P < 0.05

Forceps NK More NK Less

Category 2 caesarean delivery NK More NK Less

Category 1 caesarean delivery NK Less NK More

Any caesarean delivery NK More NK Less

Fetal blood sampling undertaken NK Less NK More P < 0.05

Low Apgar (unspecified) NK 7 NK 11 ns

Admission to neonatal unit NK 3 NK 6 ns

Cord pH < 7.1 NK 4 NK 6 ns

Postpartum haemorrhage NK 10 NK 14 P < 0.05

Ballal et al. (2012)17 n (N = 5287) % n (N = 2810) % (re-calculated)

Emergency caesarean delivery 696 13.2 321 11.4 1.15 (1.00–1.32)

2nd stage caesarean delivery 54 1 56 2 0.51 (0.35–0.75)

Instrumental delivery 927 17.5 435 15.5 1.13 (1.00–1.28)

3rd/4th degree tears at instrumental delivery 29 5.5 14 4.9 1.10 (0.58–2.09)

Postpartum haemorrhage >1500 ml 97 1.8 11 0.4 4.69 (2.51–8.76)

2nd stage longer than 4 hours 159 3 47 1.7 1.80 (1.29–2.50)

Cord pH < 7 20 0.4 7 0.2 1.52 (0.64–3.60)

5 minutes Apgar < 6 64 1.21 24 0.85 1.42 (0.88–2.27)

Freites et al. (2012)20 n (N = 1226) % n (N = 4092) %

Rotational forceps 3 0.2 7 0.2 0.70 (0.18–2.71)

Non-rotational forceps 59 4.8 130 3.2 0.65 (0.47–0.89)

Any forceps 62 5.1 137 3.3 0.65 (0.48–0.88)

Rotational vacuum 4 0.3 7 0.2 0.52 (0.15–1.79)

Non-rotational vacuum 25 2 114 2.8 1.38 (0.89–2.13)

Total vacuum 29 2.3 121 3 1.26 (0.83–1.90)

Assisted vaginal delivery 91 7.4 258 6.3 0.84 (0.66–1.08)

Vaginal breech delivery 14 1.1 41 1 0.88 (0.48–1.61)

Caesarean delivery 171 13.9 592 14.5 1.04 (0.48–1.61)

Spontaneous vaginal delivery 950 77.5 3201 78.2 1.04 (0.90–1.21)

Maternal death 1 0.1 0 0

Stillbirth 0 0 1 0.03

Neonatal death 0 0 6 0.2

Neonatal resuscitation required 176 14.4 615 15 1.06 (0.88–1.27)

Immediate referral to neonatal unit 71 5.9 241 6 1.02 (0.77–1.34)

Admission to neonatal unit 48 3.9 180 4.4 1.13 (0.82–1.56)

1 minute Apgar < 8 133 11.1 477 11.9 1.08 (0.88–1.32)

5 minutes Apgar < 8 15 1.3 56 1.4 1.12 (0.63–1.98)

Tang et al. (2012)18 n (N = 248) % n (N = 238) % (calculated)

Spontaneous vaginal delivery 178 71.8 150 63 1.13 (0.86–1.51)

Emergency caesarean delivery 30 12.5 48 20.6 0.60 (0.37–0.98)

Assisted deliveries 40 16 40 16 0.96 (0.60–1.54)

Assisted deliveries in labour room 19/31 61 16/29 55 1.11 (0.48–2.56)

Unsuccessful trial of instrumental delivery 47 19 36 15 1.25 (0.78–2.00)

1317ª 2017 The Authors. BJOG An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd on behalf of
Royal College of Obstetricians and Gynaecologists

24-Hour resident consultant labour ward presence



concerning whether the consultant was resident in the hos-

pital or specifically in the labour ward. The observed

heterogeneity between study results may be explained by

differences in some of these factors between studies. In

addition, publication bias may have resulted in selective

publication of studies reporting significant differences. It

was not possible to investigate the extent of this given the

low number of eligible studies identified.

Interpretation
A structured review published by the King’s Fund in 2011

found a similar lack of evidence regarding the effects on

intrapartum outcomes of implementing a policy of contin-

uous consultant presence on labour ward.21 They consid-

ered the skill mix, experience and deployment of available

staff to be of greater importance and more amenable to

change, as the costs of continuous consultant presence are

likely to be prohibitive.

Case studies from hospitals in the UK which have

introduced, or have considered, continuous resident con-

sultant labour ward presence highlighted a number of

key factors to be taken into consideration in relation to

this model of intrapartum care.22 Interviewees felt that

such a model could only be introduced within existing

budgets in large urban hospitals with a high number of

deliveries and a high proportion of ‘high-risk’ women, as

hospitals are remunerated more highly for care of women

with more complex problems. Whether limited resources

would be best used providing additional consultant or

midwife cover at other times or in other areas in order

to improve outcomes is unclear. Those introducing resi-

dent consultant presence felt it important that any model

is considered equitable by consultants, rather than new

consultants taking resident night shifts and established

consultants being on call from home. In addition,

although junior staff generally considered that training

and support was improved through continuous consul-

tant presence,18,23 it was felt by interviewees that the

step-up from a trainee to a consultant would become

effectively much greater with continuous resident consul-

tant presence, as trainees would never have had to act

independently during their training without a consultant

available to assist.

The Cochrane Effective Practice and Organisation of

Care (EPOC) group remit is to undertake systematic

reviews of educational, behavioural, financial, regulatory

and organisational interventions designed to improve

health professional practice and the organisation of health-

care services. They note that randomised controlled trial

(RCT) evidence is rarely available to evaluate health service

interventions24 but that cluster randomised controlled trials

could provide the most robust evidence for assessing health

system interventions. The most robust future research

design to address this question would thus be a cluster

RCT. In the absence of randomised controlled trial evi-

dence, the EPOC group recommend inclusion of non-ran-

domised trials, controlled before-after studies or

interrupted time series analyses in reviews. In the context

of services planning to introduce 24-hour resident consul-

tant labour ward presence, the easiest study design to

Table 3. (Continued)

Tang et al. (2012)18 n (N = 248) % n (N = 238) % (calculated)

3rd degree tears 8 3.3 4 1.7 1.92 (0.57–6.46)

Special care baby unit admission 7 3 19 8 0.35 (0.15–0.86)

Merrick & Rajesh (2013)19 n (N = 243) % n (N = 245) % (calculated)

Spontaneous vaginal delivery 160 66 167 68 0.97 (0.73–1.28)

Emergency caesarean delivery 37 15.2 47 19.2 0.79 (0.50–1.26)

Assisted deliveries 40 16.5 31 12.8 1.30 (0.79–2.15)

Assisted deliveries in labour room 30 73.2 12 35.3 2.52 (1.26–5.00)

Unsuccessful trial of instrumental delivery 1 9.1 3 13.6 0.34 (0.03–3.25)

Cord arterial pH < 7.20 13 20 25 34.2 0.52 (0.26–1.05)

Ahmed et al. (2015)16 n % n %

Instrumental delivery NK 10.5 NK 10.6

Caesarean delivery NK 28.8 NK 28.6

Stillbirth NK 0.6 NK 0.5

NK, not known.
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implement to evaluate the outcomes of the change would

be an interrupted time-series study, in which outcomes are

measured repeatedly both before and after the intervention,

with at least three measures before and after the change,24

and adjustment made for differences in the characteristics

of women delivering in each time period.

Conclusion

This systematic review provides no clear evidence of dif-

ferent intrapartum outcomes and safety of care with a

model of 24-hour resident consultant presence on the

labour ward compared with other models, as the quality

of the available evidence identified was low. Further eval-

uation of outcomes following the introduction of resident

consultant presence using robust study designs with

adjustment for differences between groups and over time,

and associated economic evaluation, needs to be under-

taken to determine whether there are differences in intra-

partum outcomes, and whether the provision of this

model of obstetric care is the most effective use of avail-

able resources.

Spontaneous vaginal delivery 

Instrumental delivery 

Emergency caesarean sec�on 

Admission to neonatal unit 

(a)

(b)

(c)

(d)

Figure 1. Meta-analysis of main outcomes; unadjusted risk ratios comparing resident consultant presence with other models of consultant cover.
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