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Abstract

Background: Unexplained variation in induction of labour (IOL) rates exist between hospitals, even after accounting
for casemix and hospital differences. We aimed to explore factors that influence clinical decision-making for IOL that
may be contributing to the variation in IOL rates between hospitals.

Methods: We undertook a qualitative study involving semi-structured, audio-recorded interviews with obstetricians
and midwives. Using purposive sampling, participants known to have diverse opinions on IOL were selected from ten
Australian maternity hospitals (based on differences in hospital IOL rate, size, location and case-mix complexities).
Transcripts were indexed, coded, and analysed using the Framework Approach to identify main themes and

subthemes.

Results: Forty-five participants were interviewed (21 midwives, 24 obstetric medical staff). Variations in decision-making
for IOL were based on the obstetrician’s perception of medical risk in the pregnancy (influenced by the obstetrician’s
personality and knowledge), their care relationship with the woman, how they involved the woman in decision-making,
and resource availability. The role of a ‘gatekeeper’ in the procedural aspects of arranging an IOL also influenced
decision-making. There was wide variation in the clinical decision-making practices of obstetricians and less
accountability for decision-making in hospitals with a high IOL rate, with the converse occurring in hospitals with

low IOL rates.

Conclusion: Improved communication, standardised risk assessment and accountability for IOL offer potential for

reducing variation in hospital IOL rates.
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Background

Variation in rates of medical intervention has occurred for
decades [1]. Although variation in interventions occurs
due to differences in population co-morbidities and pa-
tient preference, it is unexplained variation that is of con-
cern. Unexplained variation in rates of intervention raises
doubt about the appropriateness of the intervention, the
efficient use of health care resources [2] and may be due
to differences in physician practice styles and resource al-
location [1].
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One of the commonest interventions in pregnancy is
induction of labour (IOL), which is associated with al-
most one-quarter of all births, [3, 4] with wide unex-
plained variation in rates of IOL between countries, [5]
provinces [6] and hospitals, despite adjusting for differ-
ences in patient comorbidities [7, 8]. In obstetrics, con-
straints and differences in scheduling contributed to
variation in geographical practice patterns for caesarean
section [9]. Sabastiao and colleagues recommend further
qualitative investigation to understand the contribution
of communication and shared decision-making between
obstetric providers and women for obstetrical interven-
tions such as caesareans [9]. Women’s experiences and
preferences for IOL have been explored, [10-12] but
there are no studies investigating the role of physician
practice styles, preferences and decision-making to ex-
plain variation in hospital IOL rates. Therefore, we
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aimed to explore factors that influence clinical decision-
making for IOL in New South Wales (NSW), Australia
using qualitative research methods.

Methods

Employing a Framework Approach, we undertook a
qualitative study using semi-structured interviews with
obstetricians and midwives. Using stratified purposive
sampling, 10 hospital sites were selected from all
NSW maternity hospitals based on previous work
[13]. NSW is the most populous state in Australia,
comprising 7.5 million people and one-third of all
Australian births. Hospitals were selected based on
differences in their rates of IOL for nulliparae at term
as these rates showed the most variation [9] (five hos-
pitals with high IOL rates and five hospitals with low
IOL rates); location (urban, rural); size (small: <500
births per annum; medium: 500-2000 births per
annum; large: >2000 births per annum); type of care
(public, private); and obstetric case-mix complexities
(tertiary, district and private). Public models of care
include obstetrician-based care, shared-care (obstetri-
cian/midwifery care or General Practitioner/midwifery
care), and midwifery-based care. The private model of
maternity care involves the woman choosing a spe-
cific obstetrician to care for her throughout the ante-
natal, intrapartum and postnatal periods.

A senior member of staff (midwife or obstetrician, as
advised by the head of the department) at each hospital
was asked to identify potential participants and inform
them about the study. Obstetricians, trainee obstetri-
cians and midwifery staff with diverse opinions on IOL
practice and decision-making, and awareness of different
practices within the hospital were invited to participate
in an interview.

Following written, informed consent, semi-structured
individual private interviews were conducted face-to-
face by the researcher (TN) between February and July
2015 at a time and location convenient to the participant
(usually their workplace office). The interview partici-
pants knew the occupation (obstetrician) and current
workplace (none of the ten hospitals) of the researcher
(TN). The researcher (TN) had a prior professional col-
legial relationship with six of the participants and had
previously worked at one of the hospitals three years
prior to the interviews. These professional relationships
facilitated the interview process and interest in partici-
pating in the study.

Quantitative findings [13] from a previous study
guided the initial development of interview questions.
Interview questions were designed to elicit demographic
information, participant’s decision-making regarding
IOL and examples of decision-making for IOL. To test,
refine and develop questions, pilot interviews were
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conducted with two clinicians working at hospitals not
included in the study. Interviews were conducted until
data saturation (within and between hospitals) was
reached. All interviews were audio-recorded, transcribed
verbatim and de-identified. The researcher (TN) clarified
and checked responses by email or phone conversations
with participants. No participant requested their inter-
view be removed from analysis and no repeat interviews
were performed. Brief field notes were made after each
interview to assist with contextualizing the data. In the
study, participants were identified by the hospital code,
participant number and the clinical group, with
‘MW = midwife’ and ‘O = obstetrician/obstetric regis-
trar/GP obstetrician’ (Hospital code_participant num-
ber_clinical group i.e. G_P30_MW: ‘G’ = Hospital G;
‘P30’ = Participant 30; MW’ = Midwife).

NVivo 10 (QSR International, Doncaster Australia)
was used for systematic and interconnected data index-
ing, coding, development of the framework matrix and
analysis of the interview transcripts. Two investigators
(TN, MP) separately reviewed all transcript data for
themes. The first five transcripts were analysed using
five initial deductive themes developed from interview
topics. Thematic data were then compared and dis-
cussed to identify additional emerging themes. Inductive
coding then followed using codes established from emer-
ging themes. Two clinical researchers (TN, SS) then
coded all transcripts using this coding framework, with
further refinement of main themes and subthemes.

Ethical approval to conduct the study was granted by
the Northern Sydney Local Health District Human Re-
search Ethics Committee (LNR/15/HAWKE/1).

Results

Forty-five participants were interviewed: 21 midwives
(nine midwifery unit managers, 12 senior midwives) and
24 obstetric medical staff (16 consultant obstetricians,
four trainee obstetricians, four GP-obstetricians), with
the interviews lasting a median of 31 min (range: 17 to
62 min). Participants had worked in their current hos-
pital for a median of 11 years (range: 3 months to
35 years). The characteristics of the hospitals are dis-
played in Table 1.

Qualitative analysis of transcript and field note data
found recurring themes reflecting variation in IOL
decision-making of participants. Participants reported
decision-making for IOL occurred predominantly be-
tween the woman and their obstetrician, with some
influence from the midwife if they were involved in
the woman’s antenatal care. Across hospitals, partici-
pants reported an obstetrician made the final decision
to perform an IOL and arranged this through a per-
son who maintained a register of induction bookings
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Table 1 Characteristics of the sample hospitals
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Hospital Size of hospital® Geographic location Type of care® IOL rate for nulliparae at term (%) [13] Hospital rate for IOL
A Small Urban Public district 11 Low
B Small Rural Public district 11 Low
@ Medium Rural Public district 11 Low
D Large Urban Private 12 Low
E Medium Urban Public district 13 Low
F Medium Urban Public district 25 High
G Large Urban Public tertiary 27 High
H Large Urban Private 28 High
I Large Urban Public tertiary 29 High
J Small Rural Public district 30 High

Large hospitals > 2000 births per annum; medium hospitals 500-2000 births per annum; small hospitals < 500 births per annum
BType of care: Public care- a range of models of care depending on need including obstetric care, mixed obstetric/midwifery care or midwifery led care (district
care- birth and care for mothers and babies with normal and moderate risk factors; tertiary care- care for mothers and babies with normal, moderate and high risk

factors); Private care- private obstetrician led care

for the hospital (usually the delivery suite manager).
The conceptual model between IOL decision-making,
the IOL booking and the IOL process is illustrated in
Fig. 1.

Four themes emerged in data analysis that reflected
variation in participants’ IOL decision-making: IOL
decision-making using medical risk assessment, IOL
decision-making influenced by the care relationship with
the woman, involving the woman in decision-making
and IOL decision-making influenced by resource
availability.

Theme 1: IOL decision-making using medical risk
assessment

In this study, risk assessment was an obstetrician’s
perceived risk of an adverse event for a woman and/
or her baby by continuing the pregnancy compared
with the risks associated with IOL. Obstetricians were
particularly concerned about perinatal death and med-
ical litigation:

‘..if there are any adverse outcomes, well that's - you
know it's all the obstetrician’s fault, so - so I tend to do
inductions very easily’ (H_P21_O).

‘..there is somewhere in the back of their
[obstetricians’] mind, litigation, definitely. I think
they’re more aware of patients wanting to perhaps sue
later on if, “why didn't you do this [IOL] if you knew it
was a risk?” (B_P30_MW).

Perceived obstetrician’s personality and knowledge
were identified as subthemes influencing IOL decision-
making.

Personality

Participants reported that an obstetrician’s personality
contributed to differences in risk assessment, with the
‘relaxed’ obstetrician having a lower rate of IOL com-
pared with the ‘anxious’ obstetrician:

IOL decision-making

Medical risk assessment Resource availability

\/

Doctor

Care relationship with the woman
Involving the woman in decision making

Woman <— > Midwife

Accountability:
Justification for IOL  management support,

IOL accountability
S . <| IOL
- Io;f@ “| process

Culture: senior

Medical support

Fig. 1 Conceptual mode of the factors determining decision making for I0L
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“..if I look at the people that don’t have a high
induction rate, um, they’re probably, uh, the kind of
obstetricians who are quite relaxed in their practice,
and not the type to get stressed.” (D_P16_MW).

Knowledge

Clinical knowledge from the medical literature, clinical
practice guidelines and personal experience also shaped
obstetric risk assessment. Obstetricians stated that ex-
periential knowledge and situations that led to adverse
birth outcomes influenced their practice more than
guidelines or the medical literature:

‘..the problem I have with overall hospital protocols is
that they — and also absolute insistence on evidence-
based research — is it takes the art out of medicine in
the general sense of — that you get after doing it for a
long period of time’ (D_P09_0O).

‘Some consultants and some midwives are a little bit
more anxious, so they might induce closer to 38 [weeks
gestation] when I might have sat on somewhere to 39
[weeks gestation]. But that’s because last year they sat
on someone to 39 [weeks gestation] and it didn’t go as
well.” (I_P41_0O).

Obstetricians expressed that the evidence on the risks
and benefits of IOL to guide decision-making was lack-
ing, especially around the likelihood of vaginal birth
compared with caesarean section after IOL:

‘...consultants probably have different opinions about it
[IOL], probably because there is no clear evidence
which pathway to go. (E_P28_0O).

Clinical assessment and investigations such as ultrasound
played a major role in obtaining information to assess risk
in the pregnancy. There was general agreement that particu-
lar risk factors such as gestational diabetes and pre-
eclampsia warranted IOL, but there was variation and
uncertainty over the timing of the IOL. Occasionally, ultra-
sound appeared to increase uncertainty as to whether a
woman should have an IOL. A hospital with a high rate of
IOL organised third trimester ultrasounds for all women,
and one participant queried the evidence to support this in-
vestigation. Participants in hospitals with high and low rates
of IOL questioned the reliability of ultrasound:

‘..we in [this hospital] have a bit of difficulty...we get
abnormal Dopplers that are then normal when they’re
rechecked....we refer them down to [another hospital]
and they don’t detect the same problem’ (C_P46_O).
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The consequences for rural women with an abnormal
ultrasound report were often significant and included
the need to travel several hours to the closest city for a
second opinion ultrasound. Clinicians were often placed
in a situation in which they had to either trust the ultra-
sound and offer IOL or request a second opinion ultra-
sound and closely monitor the fetus.

Theme 2: IOL decision-making influenced by the care rela-
tionship with the pregnant woman

The medical and midwifery staff’s relationship with the
woman, thereby knowing and understanding the
woman’s wishes and desires, played a large role in IOL
decision-making. Obstetricians and midwives described
the benefits especially in an antenatal care model with
one health care practitioner seeing that woman (con-
tinuity of care):

T know what she’s like, I know what’s important to
her...so therefore her wishes and her desires and her
feelings about how she’s going in the pregnancy play a
bigger part in any decision-making process’ (F_P03_0O).

However, other participants felt the close relationship
developed through a continuity of care model resulted
in the health care practitioner being:

‘..more attached, and then they [health care
practitioner] can’t take an objective decision; it
becomes subjective’ (F_P2_0).

The relationship between the health care provider and
woman could also make it challenging for obstetricians
to refuse a request for IOL. Obstetricians and midwives
acknowledged this difficulty, describing it as much easier
to acquiesce to a woman’s request for IOL, especially in
the private sector:

‘..induction is seen as part of the service in that your
job as an obstetrician is to induce me because that's
what you do because I paid your money, you're going
to do something (H_P17_0O).

Theme 3: involving the woman in IOL decision-making
Participants were uncertain whether women had auton-
omy over decision-making for IOL, describing how they
influenced the woman’s decision depending on their as-
sessment of need or agreement for IOL:

... it depends on how you put it to the patient as to
how much you scare them...when you see that there is
no good reason [for IOL], and you think that you're
better off waiting, well, then you stress the, the bad
things a bit more. (B_P32_0O).
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Participants were also doubtful of women’s under-
standing of the process and risks of IOL and discussed
the need to improve antenatal education and provide
realistic expectations of birth and labour:

‘[ think there's a community perception out there that
it's [IOL] relatively safe, relatively easy and they can
just do it, you know, without really understanding all
the consequences. They actually think it's risk free’
(B_P30_MW).

The limitations of paper-based information were also
recognised and participants felt that time constraints in
the clinic reduced the provision of information:

‘I think everybody wants to provide it [education]. I
think it's about the ability to provide it. If you're given
10 min for an antenatal visit with a woman, you've
got Buckley’s [no chance] of imparting as much
information as you'd like in that 10 min’

(1 P40_MW).

Theme 4: IOL decision-making influenced by resource
availability

Medical, midwifery and other health professional avail-
ability was a factor in decision-making for IOL across
hospitals with differing geographical locations, type of
care (public/private) and maternity service capabilities.
Medical practitioners who had consultation rooms geo-
graphically away from the hospital, or those that had de-
liveries at multiple locations would plan IOL when they
were physically located close to the hospital, to ensure
their availability if an emergency was to occur:

Tm in this hospital 2 days a week, Wednesdays,
Thursdays. I try and do - do my inductions on those
days...so I'm available all the time’ (H_P21_0O).

Medical availability of the obstetrician and ancillary
medical staff was a recurring theme that influenced
IOL decision-making in rural areas. GP obstetricians
described how their main work was in their consult-
ing rooms, with deliveries during office hours being
disruptive for themselves, patients and other ancillary
medical staff (such as GP anaesthetists) if an emer-
gency operative delivery was required. Therefore,
planned deliveries in the form of IOL would help
manage and minimise disruption to consulting room
workloads:

‘They [the obstetrician] will choose their time to suit
themselves...So often they’ll induce on a day that’s
suitable for their workload.” (F_P04_MW)
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Midwifery resource limitations and the ability to ac-
commodate labouring women limited availability of IOL,
yet this was predominantly a rural issue. A midwife
manager discussed the reduction in the number of IOL
that can be offered based on concerns about patient
safety:

‘...the town is only reasonably small, with only a
certain number of midwives, and if I've used all those
midwives, there's no-one else’ (B_P30_MW).

Differences between hospitals with high and low IOL
rates

Two themes appeared to differentiate hospitals with high
and low rates of IOL, but these were not consistent
across all hospitals. High IOL hospitals mostly demon-
strated greater variation in the clinical decision-making
practices of obstetricians within that hospital and less
accountability for that decision, with the converse true
for low IOL hospitals.

Theme 5: variation in IOL decision-making practices
among obstetricians within hospitals

Hospitals that had wide variation in obstetricians’
decision-making philosophies and practices were more
often hospitals with high rates of IOL. If a hospital had
one obstetrician that tended to induce women compared
to their colleagues, women were able to ‘doctor shop’
within the hospital and have the IOL that the previous
obstetrician had refused.

In contrast, hospitals with low rates of IOL tended to
have obstetricians with similar decision-making philoso-
phies; one obstetrician at a hospital with a low rate of
IOL commented:

... with [the other obstetrician] and I being there, um,
I think things [rates of IOL] are .... better, because our
views [on IOL] are similar, we don’t interfere unless we
feel there’s a good need.” (B_P32_0O).

Theme 6: accountability for IOL decision-making
The main mechanism for accountability appeared to be the
way an IOL was arranged at the hospital, and the influence
of a ‘gatekeeper’ (for the purposes of this study defined as
the person or people who organise the specific date for a
woman'’s IOL, as requested by the obstetrician or the mid-
wife). The booking for IOL was usually in a paper-based
diary format. For most hospitals, the midwifery manager or
the senior midwife on duty held the book and was respon-
sible for booking IOL. In contrast, in some hospitals the
gatekeeper was seen as a purely administrative role, with
administrative or clerical staff processing IOL requests from
obstetricians and midwives.
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When a senior midwife or the midwifery manager with
the authority to question the decision for IOL played the
role of gatekeeper, this provided hospitals with a mech-
anism for accountability, and resulted in lower rates of
IOL. The ability of the gatekeeper to question an obste-
trician’s decision-making and to ensure accountability
for the decision was dependent on implicit or explicit se-
nior management staff support. Effective gatekeepers
were able to question the validity of the indication for
IOL, and had close and supportive relationships with
both midwifery and medical senior management of the
hospital. Examples of senior management support in-
clude regular visibility at departmental clinical meetings
and encouragement to develop leadership skills for the
gatekeeper.

Strong gatekeepers often led to differences of opinion
and conflict within the workplace with complaints be-
tween and within professional groups, despite health
care practitioners aligning with their philosophical
thoughts and practices of intervention in childbirth
within the hospital. In one hospital, the two
obstetricians:

‘generally follow the principle that the less interference
the better’ (B_P32_0).

which aligned with the beliefs of the midwives at that
hospital. However, one participant perceived the challen-
ging of inductions by the gatekeeper as part of:

‘..an empire building process by the midwives....[there
is a] very poor working relationship between the
midwives, and there isn’t a very good working
relationship between obstetricians and
midwives'(B_P32_0).

Although senior midwives, including midwifery man-
agers were also in the gatekeeper role in hospitals with
high rates of hospital IOL, they were unable to challenge
or question the validity of the IOL due to the unit’s cul-
ture and structure of importance being elsewhere, for
example one participant commenting that:

‘a lot of the midwives want to drive policy change here,
but unless [head of department] signs off on it, it
doesn't happen’ (G_P25_0).

Accountability was a primary modifiable issue identi-
fied by participants in hospitals with high IOL rates to
improve IOL decision-making in their hospitals. Some
hospitals had considered or had begun to institute other
ways of improving accountability, such as completing
paper-based forms requiring an obstetrician to sign re-
sponsibility for the IOL decision.
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In the only hospital with an administrative gatekeeper
and a low rate of IOL, the low rates of IOL could be at-
tributed to the attitudes of the obstetricians to avoid va-
ginal birth or IOL altogether and recommend CS for
their women:

‘...if everything's not optimal, I'd tend to...have a very
low threshold to recommend a caesar[ean] rather than
a - a vaginal delivery’ (D_P06_0O).

Discussion

We found that variations in decisions for IOL were
based on the obstetrician’s perception of risk in the preg-
nancy which was influenced by the obstetrician’s person-
ality and knowledge, their care relationship with the
woman, how they involved the woman in decision-
making, and resource availability. The role of a gate-
keeper in the procedural aspects of arranging the IOL
also influenced decision-making and therefore the hos-
pital rate of IOL. Differences in IOL decision-making
may assist in explaining the three fold difference in ad-
justed hospital IOL rates for nulliparae at term [13].

The most significant concern for obstetricians was fear
of perinatal mortality, thus the desire to induce labour.
Although previously neglected, perinatal mortality is on
the international agenda (including the publication of
2011 and 2016 Lancet stillbirth series) [14, 15] and is
goal three of the World Health Organisation Sustainable
Development Goals [16]. Consistent with a Cochrane re-
view, IOL has reduced perinatal mortality and morbidity
for babies of pregnant women at or beyond 41 weeks
gestation compared to expectant management [17, 18].
Therefore, some assert that offering IOL at a gestational
age lower than 41 weeks will also reduce the perinatal
mortality rate [19]. However, other studies have found
an increase in IOL rate was not associated with any
change in stillbirth rates, although these studies were
underpowered for this rare outcome [20, 21]. Similarly,
there is conflicting evidence from the United States
when there was reduction in non-medically indicated
IOL prior to 39 weeks gestation, with some studies find-
ing no evidence of an increase in stillbirth [22, 23] and
another study finding an increase in stillbirths [24]. Cur-
rently, a randomised controlled trial is in progress, in-
vestigating whether IOL for nulliparae at term will
reduce adverse perinatal outcomes [25].

Variation in decision-making may relate to uncertainty
and confusion in the literature about when to recom-
mend IOL and maternal and perinatal consequences of
IOL at that specific gestation for the particular indica-
tion of IOL. Apart from the concern of perinatal mortal-
ity leading to the desire to offer IOL, IOL had been
traditionally thought to increase the risk of CS, but re-
cent systematic reviews [26, 27] suggest otherwise.



Nippita et al. BMC Pregnancy and Childbirth (2017)17:317

Therefore, there is less reluctance to offer IOL and cur-
rently there are ongoing debates whether IOL should be
recommended at full term [19, 28]. Evidence from the
general surgical literature has suggested much of every-
day clinical practice is empirical; simply improving evi-
dence does not lead to a reduction in variation in
intervention rates and raises questions about the power
of scientific evidence alone to reduce variation [29, 30].
Additionally, the effect of improving scientific evidence
for interventions to reduce variation in hospital rates of
the intervention (such as IOL) can be limited by the ef-
fect of patient preference.

Obstetricians and midwives acknowledged the import-
ance of understanding women’s preferences for child-
birth and their views in decision-making. Previous
studies investigating women’s experiences of IOL found
their main concerns were regarding lack of information
and informed choice [11, 12, 31, 32]. Similarly, our study
found that midwives questioned whether women were
fully informed, describing the challenges of antenatal
classes and time limitations in antenatal clinics. In dis-
cussing IOL with women, doctors concentrated more on
the IOL process itself rather than on the risks of having
or not having an IOL. Additionally, like another study,
obstetricians describe the ‘framing effect’ [33] where in-
formation is selectively conveyed to women to influence
women’s decision-making. Specific information bro-
chures [31] or decision aids [34] may be a time efficient,
transparent and cost-efficient way of communicating in-
formation about risks and benefits of IOL.

Accountability, demonstrated within the gatekeeper
role and a supportive hospital culture, is potentially
amenable to change. The role of the gatekeeper empha-
sises the importance of midwives in the care for preg-
nant women, having a different approach to maternity
care, [35] with a less interventionalist attitude compared
to obstetricians [36]. This study highlights the import-
ance of effective leadership across organisations; a previ-
ous synthesis of qualitative work identified receptive and
responsive senior management support was associated
with high performance hospitals [37, 38]. The import-
ance of accountability is closely related to ensuring pa-
tient safety. Studies into patient safety recommend
empowerment by all staff to speak up, discuss concerns,
mutual accountability and support without being put
down [39]. Other forms of accountability have been im-
plemented with success, such as a ‘hard stop approach’
to prevent non-medically indicated deliveries (i.e. elect-
ive deliveries), [40] but others assert that financial and
regulatory changes may have unintended adverse effects
[2] on outcomes.

Strengths of this study include a development of un-
derstanding of reasons for variation in decision-making
for IOL that are not available in routinely collected data
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sets. Furthermore, through purposive sampling we were
able to include a variety of clinical and midwifery staff in
both rural and urban areas. A limitation of this study is
that the choice of hospital was based on hospital IOL
rates for nulliparae at term rather than the overall hos-
pital IOL rate. However, previous work identified that
most unexplained variation in hospital IOL rates oc-
curred among nulliparae at term [9]. Additionally, the
actual hospital IOL rate may have changed from 2011 to
2015, with some participants in hospitals describing in-
stitutional changes in response to a recognised high IOL
rate in 2011. Another limitation of this study is that in-
terviews explored opinions and beliefs rather than actual
practice of the health care practitioner, and future re-
search is planned to explore how obstetricians discuss
decisions and recommendations for delivery with preg-
nant women. Social desirability bias may have influenced
the responses of the participants that knew the re-
searcher, but there were frank, differing opinions
expressed in the interviews.

Conclusion

Clinical decision-making for IOL is based on an obstetri-
cian’s perception of risk of adverse perinatal outcomes in
the pregnancy, their care relationship with the woman,
how they involved the woman in decision-making, and
resource availability. Improved communication, standar-
dised risk assessment and accountability for IOL offer
potential for reducing variation in IOL rates.

Abbreviations
CS: Caesarean section; IOL: Induction of labour; NSW: New South Wales

Acknowledgements

We would like to acknowledge the site investigators who organised the time
and quiet space for interviews and the participants of the ten hospitals who
took time out of their busy work schedules to share their thoughts about
IOL. We would also like to acknowledge Sue Jacobs who transcribed all the
interviews.

Funding

CLR is supported by an NHMRC Senior Research Fellowship (APP1021025).
Transcription funding was provided from the NSW Ministry of Health
Partnership Grant. MP's position is supported by an Australian National
Health and Medical Research Council (NHMRC) Centre for Research
Excellence Grant (1001066).

Availability of data and materials
Subject to ethical approval, data sharing may be available upon request.

Authors’ contributions

CR and JM conceived the study. TN wrote the study proposal. TN, CR, JM
and MP contributed to the study design. TN conducted the interviews. TN,
MP and SS undertook data analysis. TN, MP, SS, JM and CR take responsibility
for the integrity of the data, took part in interpretation of the results, drafted
the manuscript, approve and take responsibility for the final manuscript.

Authors’ information

TN is a female obstetrician gynaecologist (BSc(Med) MBBS FRANZCOG)
working in public tertiary hospital practice with clinical expertise and is a
PhD student, with this study being part of her PhD research investigating
variations in IOL. MP (BA(Hons) PhD) is a female research fellow and



Nippita et al. BMC Pregnancy and Childbirth (2017)17:317

sociologist with expertise in qualitative research. SS (MBBS FRANZCOG PhD)
is a male obstetrician working in tertiary hospital public and private practice
and the Head of the Discipline of Obstetrics, Gynaecology and Neonatology
at the University of Sydney. JMM (MB ChB MM FRANZCOG DDU CMFM PhD)
is a male maternal fetal medicine specialist working in tertiary hospital public
and private practice, Professor of Obstetrics and Gynaecology at the
University of Sydney and Director, Kolling Institute. CR (MBBS FAFPHM DrPH)
is a female clinical epidemiologist and the Director of Clinical Population and
Perinatal Research, Kolling Institute with expertise in qualitative research.

Ethics approval and consent to participate

Ethical approval to conduct the study was granted by the Northern Sydney
Local Health District Human Research Ethics Committee (LNR/15/HAWKE/1).
Participants completed a written Participant Information and Consent Form.

Consent for publication
Not applicable (no potentially identifying data).

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Clinical and Population Perinatal Health Research, Kolling Institute of
Medical Research, Northern Sydney Local Health District, Level 5, Douglas
Building, Royal North Shore Hospital, St Leonards NSW, 2065, Australia.
2Sydney Medical School-Northern, University of Sydney, St Leonards, NSW
2065, Australia. *Department of Obstetrics and Gynaecology, Royal North
Shore Hospital, Northern Sydney Local Health District, St Leonards, NSW
2065, Australia.

Received: 11 April 2016 Accepted: 18 September 2017
Published online: 22 September 2017

References

1. Wennberg JE. Forty years of unwarranted variation-and still counting. Health
Policy. 2014;114(1):1-2.

2. McCulloch P, Nagendran M, Campbell WB, Price A, Jani A, Birkmeyer JD, et
al. Strategies to reduce variation in the use of surgery. Lancet. 2013;
382(9898):1130-9.

3. LiZ Zeki R, Hilder L, Sullivan EA. Australia's mothers and babies, 2011.
Perinatal statistics series no. 28. Cat. no. PER 59. Canberra: AIHW National
Perinatal Epidemiology and Statistics Unit; 2013.

4. Hospital Episode Statistics Analysis. NHS Maternity Statistics - England,
2012-13. Leeds: Health and Social Care Information Centre; 2014.

5. EURO-PERISTAT Project with SCPE and EUROCAT. European Perinatal Health
Report. The health and care of pregnant women and babies in Europe in
2010. May 2013.

6. Lutomski JE, Morrison JJ, Lydon-Rochelle MT. Regional variation in
obstetrical intervention for hospital birth in the Republic of Ireland, 2005-
2009. BMC Pregnancy Childbirth. 2012;12:123.

7. Nippita TA, Trevena JA, Patterson JA, Ford JB, Morris JM, Roberts CL.
Variation in hospital rates of induction of labour: a population-based record
linkage study. BMJ Open. 2015;5(9):e008755.

8. RCOG. Patterns of Maternity Care in English NHS Hospitals 2011/12. London:
Royal College of Obstetricians and Gynaecologists; 2013.

9. Sebastiao YV, Womack L, Vamos CA, Louis JM, Olaoye F, Caragan T, et al.
Hospital variation in cesarean delivery rates: contribution of individual and
hospital factors in Florida. Am J Obstet Gynecol. 2016;214(1):123.e121-18.

10.  Bibeau AM. Interventions during labor and birth in the United States: a
qualitative analysis of women's experiences. Sex Reprod Healthc. 2014;5(4):
167-73.

11, Henderson J, Redshaw M. Women's experience of induction of labor: a
mixed methods study. Acta Obstet Gynecol Scand. 2013;92(10):1159-67.

12. Moore JE, Low LK Titler MG, Dalton VK, Sampselle CM. Moving toward
patient-centered care: women’s decisions, perceptions, and experiences of
the induction of labor process. Birth. 2014;41(2):138-46.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

3.

Page 8 of 9

Nippita TA, Trevena JA, Patterson JA, Ford JB, Morris JM, Roberts CL. Inter-hospital
variations in labor induction and outcomes for nullipara: a population-based
linkage study. Acta Obstet Gynecol Scand. 2016,95(4):411-9.

Mullan Z, Horton R. Bringing stillbirths out of the shadows. Lancet. 2011;
377(9774):1291-2.

Horton R, Samarasekera U. Stillbirths: ending an epidemic of greath. Lancet.
2016;387(10018):515-6.

Boerma TMC, AbouZahr C, Chatterji S, Hogan D, Stevens G. Health in 2015:
from MDGs (Millenium Development Goals) to SDGs (Sustainable
Develoment Goals). Geneva: WHO Press; 2015.

Gulmezoglu AM, Crowther CA, Middleton P, Heatley E. Induction of labour
for improving birth outcomes for women at or beyond term. Cochrane
Database Syst Rev. 2012,6:CD004945.

Hedegaard M, Lidegaard O, Skovlund CW, Morch LS, Hedegaard M. Perinatal
outcomes following an earlier post-term labour induction policy: a historical
cohort study. BJOG. 2015;122(10):1377-85.

Smith G. Labour should be induced at term: FOR: the balance of risks versus
benefits favours offering term induction to all women. BJOG. 2015;122(7):
982.

Patterson JA, Roberts CL, Ford JB, Morris JM. Trends and outcomes of
induction of labour among nullipara at term. Aust N Z J Obstet Gynaecol.
2011,51(6):510-7.

Schwarz C, Schafers R, Loytved C, Heusser P, Abou-Dakn M, Konig T, et al.
Temporal trends in fetal mortality at and beyond term and induction of
labor in Germany 2005-2012: data from German routine perinatal
monitoring. Arch Gynecol Obstet. 2016;293(2):335-43.

Little SE, Robinson JN, Puopolo KM, Mukhopadhyay S, Wilkins-Haug LE,
Acker DA, et al. The effect of obstetric practice change to reduce early term
delivery on perinatal outcome. J Perinatol. 2014;34(3):176-80.

MacDorman MF, Reddy UM, Silver RM. Trends in stillbirth by gestational age
in the United States, 2006-2012. Obstet Gynecol. 2015;126(6):1146-50.
Nicholson JM, Kellar LC, Ahmad S, Abid A, Woloski J, Hewamudalige N,
Henning GF, Lauring JR, Ural SH, Yaklic JL. US term stillbirth rates and the
39-week rule: a cause for concern? Am J Obstet Gynecol. 2016;214(5):621.
€621-9.

Grobman WA. Induction of labor and cesarean delivery. NEJM. 2016;374(9):
880-1.

Wood S, Cooper S, Ross S. Does induction of labour increase the risk of
caesarean section? A systematic review and meta-analysis of trials in
women with intact membranes. BJOG. 2014;121(6):674-85.

Mishanina E, Rogozinska E, Thatthi T, Uddin-Khan R, Khan KS, Meads C. Use
of labour induction and risk of cesarean delivery: a systematic review and
meta-analysis. CMAJ. 2014;186(9):665-73.

Jacquemyn Y. Labour should be induced at term: AGAINST: No proof of
benefit. BJOG. 2015;122(7):982.

Birkmeyer JD, Reames BN, McCulloch P, Carr AJ, Campbell WB, Wennberg
JE. Understanding of regional variation in the use of surgery. Lancet. 2013;
382(9898):1121-9.

Wennberg JE. Unwarranted variations in healthcare delivery: implications for
academic medical centres. BMJ. 2002,325(7370):961-4.

Cooper M, Warland J. Improving women’s knowledge of prostaglandin
induction of labour through the use of information brochures: a quasi-
experimental study. Women Birth. 2011,24(4):156-64.

Nuutila M, Halmesmaki E, Hiilesmaa V, Ylikorkala O. Women's anticipations
of and experiences with induction of labor. Acta Obstet Gynecol Scand.
1999;78(8):704-9.

O'Connor AM, Pennie RA, Dales RE. Framing effects on expectations,
decisions, and side effects experienced: the case of influenza immunization.
J Clin Epidemiol. 1996;49(11):1271-6.

Dugas M, Shorten A, Dube E, Wassef M, Bujold E, Chaillet N. Decision aid
tools to support women's decision making in pregnancy and birth: a
systematic review and meta-analysis. Soc Sci Med. 2012;74(12):1968-78.
Reime B, Klein MC, Kelly A, Duxbury N, Saxell L, Liston R, et al. Do maternity
care provider groups have different attitudes towards birth? BJOG. 2004;
111(12):1388-93.

Blais R, Lambert J, Maheux B, Loiselle J, Gauthier N, Framarin A.
Controversies in maternity care: where do physicians, nurses, and midwives
stand? Birth. 1994;21(2):63-70.

Taylor N, Clay-Williams R, Hogden E, Braithwaite J, Groene O. High performing
hospitals: a qualitative systematic review of associated factors and practical
strategies for improvement. BMC Health Serv Res. 2015;15:244.



Nippita et al. BMC Pregnancy and Childbirth (2017)17:317

38.

39.

40.

Bradley EH, Curry LA, Webster TR, Mattera JA, Roumanis SA, Radford MJ,

et al. Achieving rapid door-to-balloon times: how top hospitals improve
complex clinical systems. Circulation. 2006;113(8):1079-85.

Lyndon A, Johnson MC, Bingham D, Napolitano PG, Joseph G, Maxfield DG,
O'Keeffe DF. Transforming communication and safety culture in intrapartum
care: a multi-organization blueprint. Obstet Gynecol. 2015;125(5):1049-55.
Oshiro BT, Kowalewski L, Sappenfield W, Alter CC, Bettegowda VR, Russell R, et
al. A multistate quality improvement program to decrease elective deliveries
before 39 weeks of gestation. Obstet Gynecol. 2013;121(5):1025-31.

Page 9 of 9

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

* Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolVled Central




	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Results
	Theme 1: IOL decision-making using medical risk assessment
	Personality
	Knowledge

	Theme 2: IOL decision-making influenced by the care relationship with the pregnant woman
	Theme 3: involving the woman in IOL decision-making
	Theme 4: IOL decision-making influenced by resource availability
	Differences between hospitals with high and low IOL rates
	Theme 5: variation in IOL decision-making practices among obstetricians within hospitals

	Theme 6: accountability for IOL decision-making
	Discussion
	Conclusion
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Authors’ information
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

