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Background

Parent counselling and decision-making regarding the management of preterm labour and
birth is influenced by information regarding potential infant outcomes provided by
healthcare providers.

Aim
The aim"ofthis study was to determine if perinatal healthcare providers had accurate

perceptions of survival and major neurosensory disability rates of very preterm infants born

in non+ertiary hospitals (“outborn”) and tertiary perinatalcentres (“inborn”).

Material and M ethods
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A web-based survey was distributed to midwives, nurses, obstetricians and neonatologists
working in tertiary and non-tertiary maternity hospitals, and the perinatal/neonatal

emergency transport services in Victoria, Australia.

Main outcome measures
Estimates of survivahtes at 24 and 28 weeks’ gestation were compared with actua
survivalrates of a population-based cohort of 24 and 28sigedtation infants, born free

of lethal'anomalies in Victoria in 2001-2009.

Estimates of major neurosensory disability in 24 and 28-week survivors were compared
with actualdisability rates in 24 and 28-week children born in Victoria averaged over three
eras: 1991=1992, 1997 and 2005.

Results

Response rates varig8B% of non-tertiary midwives, 4% of obstetricians, 55% of tertiary
centresstaff-and 68% of transport team staff responded ¢fdd@%). Overall, respondents
underestimated survival and overestimated major neurosensory disability rates in both
outborn and inborn 24 and 28-week infants. Outborn infants were perceived to have much
worse prospects for survival and for survival with major disability compared with inborn

peers.

Conclusion
Manys=clinicians overestimated rates of adverse outcomes. These clinicians may be

misinforming parents abotieir child’s potential for a favorable outcome.
Key words:

Extremely preterm infant, mortality, neurodevelopmental disability, outcomes, counselling

I ntroduction
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Counselling parents facing the birth of an extremely preterm infant involves a discussion
about the risks of death or survival with significant disability. It is imperative that clisician
conducting such discussi®mprovide parents with accurate estimations of these risks.
Previousstudies have demonstrated that many perinatal healthcare providers have
misconceptions regarding outcomes of infants born extremely preterm, underestimating
survival rates and overestimating rates of major neurosensory impairment in surviving
childrent® Moreover, clinicians who perceived survival chances to be poor were less likely

to transfér iftutero, administer antenatal corticosteroids or to resuscitate thé fhfant.

Keeping upto-date with outcomes for extremely preterm infants is challenging, as wide
variations-in-survival rates and survival without impairment are repbft&iich variations

have been.attributed to differences in physician attitudes and hospital practices regarding
provision of perinatal interventioris’ and according to the level of perinatal care available

at the hospitat! In Victoria, Australia, infants born extremely preterm (EPT) or extremely
low birth weightoutside of a tertiary centre (“outborn”) have significantly lower survival
rates.compared wittertiary centre (“inborn”) peers.'*** However, they are also less likely

to be offered neonatal intensive care compared with inborn infants. In 2010-2011, only
29% 'of'outborn 234 weeks’ gestation livebirths, free or lethal anomalies were admitted to
NICU, compared with 71% of inborn livebirthSuch disparities indicate that differences

in clinical decision-making exist. This led us to question whether decisions to withhold or
provide perinatal interventions and parent counselling are based on accurate perceptions of

outcome.

The aimwefithis study was to ascertain if perinatal healthcare providers throughout the state
of Victoria, “Australia, had accurate perceptions of survival rates and rates of major

neurosensory disability for 24 and 28 weekstation outborn and inborn infants.

M ethods

We designed a web-based survey using SurveyMofkébhe Human Research Ethics

Committees at all three tertiary perinatal centres in Victoria approved the study (Mercy
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Health [R10/45], Southern Health [10301Q), and The Royal Women’s Hospital [QA/Audit,

2010. Individual consent was implied by voluntary completion of the survey.

Four groups-of perinatal healthcare providers were targeted: 1) Senior midwives from non-
tertiary fhospitals with Level 1 or 2 obstetric and neonatal services, 2) general practitioners
(GPs), obstetricians and specialist obstetricians from non-tertiary hospitals with Level 1 or
2 obstetric and neonatal services; 3) senior nursing and all medical staff from neonatal
intensive’ care units (NICUs) at perinatal centres, and 4) all nursing and medical staff from

the state=wide perinatal (PERS) and neonatal (NETS) emergency transport team.

The survey consisted of ten questions in three parts. Demographic information about the

participants profession and years of perinatal care experience were collected in Part A.

Part B :explored perceived chances of survival. Participants were asked to estimate the
chance’of survival to discharge home following livebirth in a non-tertiary hospital at 24 and
at 28 weeks’ gestation. A rating scale ranging from 0% (no chance of survival) to 100%

(100% chance of survival) in 10% increments was provided. The questions were repeated

for infants born in a tertiary perinatal centre.

Part C explored perceived risks of major neurosensory disability in surviving children.
Participantstwere asked to estimate the chance of major neurosensory disability for a
surviving*ehild born in a norertiary hospital at 24 or at 28 weeks’ gestation and in a

tertiary ‘perinatal centre at 24 and 28 weeks. Major neurosensory disability was defined for
survey participantss “major problems with thinking, walking, talking and seeing”. A scale

of 0 (neschance of major disability) to 100% (all survivors having a major disability) was

provided:

The surveyasdistributed by email between September 2010 and August 2011.

Statistical analysis
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The responses were downloaded into Excel™ (Version 14.3.4 for MAC, Microsoft, 2010,
Redmond, USA), and analysed usiSJATA/IC™ (Version 13.1 for MAC, 2014,
StataCorp, Texas, USA). For each question regarding estimations of survival and major
neurosensory disability risk, the mean, standard deviation (SD) and 95% confidence
intervals (Cl) for each participant group were compared. Differences between the groups
for each question regarding survival and major neurosensory disability were analysed using
one-way. ANOVA.

The participants’ estimates of survival for 24 and 28-week infants were compared with
survival data obtained from a population-based cohort of all livebirths born free of lethal
anomaliesin-Victoria in 2001-2009. Theiical Council’s Unit, Victorian Department of

Health .and«<Human Services provided these data to the investigators after ethics was
approved [RR13-10].

The participants’ estimates of major neurosensory disability were compared with the true
rates_of disability for infants born in Victoria averaged over three eras: 1991-1992, 1997
and 2005."These data were obtained from the Victorian Infant Collaborative Study Group
(VICS);=whe=had published the neurosensory outcomes at two years of corrected age for

children <28 weeks’ gestation or <1000 g birth weight in Victoria.'**°

RESULTS

The survey was sent to 1,143 perinatal healthcare providers. The response rate was 30%
(n=339), however response rates vari@tl (83%) non-tertiary midwives, 28 (4%) non-
tertiary sobstetricians, 185 (55%) tertiary centre staff and 34 YG8&asport team staff
completedsthe survey (Table 1). The Royal Australian and New Zealand College of
Obstetricians and Gynaecologists (RANZCOG) distributed the survey to all RANZCOG
practitioners;, including gynaecologists, who were ineligible to participate. Not
withstanding, the response rate from non-tertiary obstetric staff was poor. Excluding the
650 RANZCOG practitioners, the response rate was 63%.
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The participants were experienced practitioners, reporting a median of 15 years working in
perinatal care (interquartile range [IQR] 5 to 23 years). Despite their years of experience,
respondents from non-tertiary hospitals had attended very few livebigthsweeks’
gestation“in"the past five years (Table 2). The highest number of livebirths attended by a
medical practitioner from a non-tertiary hospital was five. In contrast, medical staff from
the tertiary centres had attended a median of 30 births (IQR 15, 60) and medical staff at
PERS/NETS had attended a median of 38 (IQR 10, 50).

Per ceptions©f survival if outborn livebirth at 24 weeks’ gestation

In 20012009«there were 324 livebirths free of lethal anomalies at 24 weeks’ gestation.
Forty-nine-infants (15%) were outborn, of whom 18 (37%) were alive at one year (18/36
admitted to NICU).

Most participants underestimated the chance of survival following outborn birth at 24
weeks’ gestation (Figure 1A). Non-tertiary midwives and PERS/NETiEnsport teams’
estimates of,survival were closest to the true survival rate. Non-tertiary GP/obstetricians
and tertiary=centre medical staff had substantially lower estimates of survival (means of
22% [SD 16.6] and 25% [SD 16.9] respectively. There were statistically significant
differences=in the perceptions of survival chances between the four participant groups
overall (p=0.018).

Per ceptions of survival if inborn livebirth at 24 weeks’ gestation

Of the 324-livebirths at 24 weeks’ gestation, 275 (85%) were born in a tertiary perinatal
centre. At-one year, 175 (64%) were alive (175/256 admitted to NICU).

Many practitioners underestimated the chance of survival to discharge for an inborn 24-
week infant (Figure 1B). Overall, the GPs and obstetricians from non-tertiary hospitals had

the least accurate perceptions of survival. The estimates of non-tertiary midwives and
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PERS/NETS staff were closest to the actual rate. The differences in perceptions of survival

between the four participant groups were statistically significant (p=0.004).

Per ceptionsof survival if outborn livebirth at 28 weeks’ gestation

In 20022009 there were 765 livebirths at 28 weeks’ gestation. Of these, 118 (15%) were
outborn; of whom 113 (96%) were alive at one year (113/117 admitted to NICU).

The majority of respondents underestimated the chance of survival to discharge for an
outborn®28-week infant (Figure 2C). Non-tertiary midwives were the least pessimistic
while tertiary centre staff were the most pessimistic. Only 8% of tertiary medical staff
estimated survival rates within 10% of the true rate. There were statistically significant
differencesw=in the perceptions of survival between the four participant groups overall
(p<0.0021)e

Per ceptionsof survival if inborn livebirth at 28 weeks’ gestation

Of the 765 livebirths at 28ceks’ gestation, 647 (85%) were born in a tertiary perinatal
centre. At one year, 615 (95%) were alive (615/644 admitted to NICU).

This wassthe most accurately answered question, with 70% of respondents estimating
survivaliyrates within 10% of the true rate. There was little variation within each group,
apart from a few outliers (Figure 2D). There were no statistically significant differences in

the perceptions of survival between the four participant groups overall (p=0.22).

Per ceptions of major neur osensory disability in 24-week survivors

Thirty=three percent of the surviving 24-week infants born in Victoria averaged across three
eras (1991-1992, 1997 and 2005) had a major neurosensory disability at two years of
corrected age. Outborn and inborn survivors had the same rates of major disability across

the three eras.
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Most respondents overestimated the risks of major neurosensory disability in outborn and
inborn survivors at 24 weeks (Figures 3A and 3B). The mean estimate of all four groups
combined was 69% (SD 20.4, 95% CI 66.4, 71.0) for outborn infants: more than double the
true rate"0f'33%. Only 10% of respondents estimated the chance of major disability within

10% of the true rate.

The combined mean estimate of major disability risk for inborn 24-week survivors was
57% (SP'20:3, 95% CI 54.3, 58.8). Medical staff from tertiary centres and the PERS/NETS
transportiteam estimated mean chances of major disability?6{8B 19.6) and 4% (SD

20.2) respectively. Only 15% of all respondents estimated the chance of major disability

within 1.0%:.0f the true rate.

There were™no differences between the four groups in their perceptions of major disability

risk in outborn (p=0.84) or inborn (p=0.64) 24-week survivors.

Per ceptions of major neurosensory disability in 28-week survivors

The rate”of major neurosensory disability in 28-week survivors born in Victoria averaged
across the three eras was 16.5%, one-half that of the 24-week survivors. Outborn and

inborn infants had the same rates of major disability.

Most respendents overestimated the true rate of major neurosensory disability in outborn
and inborn survivors at 28 weeks (Figure 4C and 4D). The mean risk estimated by all
groups combined was 50% for outborn survivors and 43% for inborn survivors. Only 18%
of respondents estimated the chance of major disability for outborn survivors within 10% of
the true rate, whereas 35% of respondents estimated within 10% of the true rate for inborn

SUurvivorss

There were no statistically significant differences between the four groups in their
perceptions of major disability rates in outborn 28-week survivors (p=0.63), but were for

inborn 28-week survivors (p<0.001).
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DISCUSSION

The aim of our survey was to explore whether perinatal healthcare providers in Victoria had
acairate perceptions of outcomes in extremely preterm outborn and inborn infants. We
found that'despite published Australian population-based outcome data, and similar locally
and internationally published studies describing inaccurate estittdfés, many
practitioners continue to underestimate survival and overestimate major neurosensory
disability_ rates, in both outborn and inborn infants. Although survival and outcome
statistics_are available from various sources (CCOPMM annual reports, data published in
perinatal journals and national perinatal mortality annual reports, local perinatal
conferences and preterm infant follow-up study groups), our results indicate availability of

these resources does not always translate to accurate knowledge.

Outbornyinfants were perceived to have much worse prospects for survival compared with
their inborn“peers. This perception was consistent across all respondent groups. Although
extremely ‘preterm outborn infants have higher mortality rates compared with ifborns,
perceived, risks of mortality were much higher than actual risk. Inborn infants were
perceived as having a better chance of surviving; however many participants

underestimated their actual survival rates.

Major neuresensory disability rates were overestimated for both outborn and inborn infants,
particularly-at 24 week®Outborn 24-week survivors were perceived to be at much greater
risk of major neurosensory disability compared with their inborn peers. In fact, there were
no significant differences in the rates of major neurosensory disability in the 24 or 28-week
outborn_and_ inborn survivors born in Victoria averaged across three eras, 1991-1992, 1997
and 2005.

These"misconceptions regarding infant outcomes have several implications. If an infant is
perceived to be at high risk of death or disability, even if inborn, this may alter the
management of a woman presenting to a non-tertiary hospital with threatened preterm

labour. In the United States, Morse et’ &und that obstetricians who underestimated
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survival were less likely to administer antenatal corticosteroids, perform a caesarean section
for fetal distress, or transfer a woman to a perinatal centre before birth. Potentially, some
infants who have a good chance of surviving if born in a tertiary centre may not be given

that opportunity.

Martinez et al. reported that Australian physicians would frequently limit resuscitation
efforts for infants born between 23 and 25 weeks if quality of life chances were perceived
to be poofyParents may base their decisions regarding non-initiation or limiting of
resuscitation efforts based on the risks of death or severe disability presented to them before
their infant’s birth. This survey has identified that the risks presented may not always be

accurate:

Of the small"number of non-tertiary GPs and obstetricians who responded to our survey,
many did"not' have accurate perceptions of outcomes of outborn or inborn infants. This was
not surprising given the limited experience this group had caring for extremely preterm
infants. As more than sixty percent of these clinicians practiced in Level 1 hospitals without
a paediatrician onsite, these clinicians would typically seek adviced®ERS or NETS
consultant=regarding management of threatened preterm labour and survival chances,
shouldin-utero transfer be deemed unsafe or birth imminent. We also hypothesised that
these praetitioners may have underestimated outborn survival rates because of the emphasis
placed fon the importance of birth occurring in a perinatal centre to improve survival
prospects. However, it was concerning that this small sample of clinicians also perceived
inborn infants to have very poor outcomes. Potentially, a pregnant woman may elect not to
be transferred if her obstetrician advised that her infant had a low chance of surviving and a

high chance of a major disability, even if inborn.

The wide variation in estimates of survival chances by PERS/NETS and tertiary centre
medical staffiwwas unexpected. PERS and NETS consultants are frequently asked to provide
estimates of survival chances for extremely preterm births by non-tertiary clinicians. In

tertiary perinatal centres, neonatologists are largely responsible for counselling families
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regarding decision-making around resuscitation and the provision of neonatal intensive care
for infants born extremely preterm. However one third of tertiary medical respondeats wer
junior staff, and of these, 57% had less than one year of NICU experience. This may have
affected their ability to accurately estimate outcome. Furthermore, in the year prior to the
survey [being undertaken, all 12 outborn 24-week infants admitted to a tertiary NICU in
Victoria_died within 28 days of birth. It was possible that junior medical staff were

reflecting on their experiences from that year when responding to our survey.

The estimates of risk of major neurosensory disability for outborn and inborn infants were
somewhat surprising. Outcome data have been published for extremely preterm children
born inNew-South Waleand the Australian Capital Territofyand Victorid>** for more

than 25.years. In 2010, Doyle et al. reported that 20% of 22-27 week survivors born in
Victoriain 2005 who were assessed had a major disabil®jven the wealth of local
outcome data for these children, it was unclear why survey respondents had such inaccurate
perceptions of neurosensory outcome for these children. Translating results of research into

clinical.pragctice is clearly sub-optimal.

Our results=highlight the need for a readily available tool that healthcare providers can
access to calculate survival chances for individual infants based on perinatal risk factors. In
the abseee"of such a resource, we are developing a “preterm birth outcome predictor” to

guide decision-making for preterm births in Australia, and plan to make this tool freely

available to clinicians.
Strengths and limitations

This survey<was unique in that it was the first to explore and compare perceptions of
outcomerby medical and nursing staff from tertiary and non-tertiary hospitals and from the
perinatal/“neonatal emergency services in Victoria. Although many such medical and
nursing staff may not be thvéoman’s primary health care provider, they are in a position to
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influence decision-making as they are often asked for their opinion, or may offer it anyway,

even if not asked.

Our aim=was to survey a wide range of perinatal healthcare providers. The poor response
rate from non-tertiary obstetricians was disappointing; given these clinicians play a key role
in decision-making regarding management of preterm labour in a non-tertiary hospital.
Given the small number of respondents, we do not suggest the views expressed in this

study are representative of all non-tertiary obstetric staff.

It became’evident that neurosensory outcome data for 28-week infants were not as readily
available as they were for less mature infants. Many population-based studies in Australia
and in_comparable European and North American countries follow up 22-27 week
infants’®*2%%4 |n retrospect, it would have been prudent to ask participants about their
perceptions of survival and major neurosensory disability rates in 27-week infants, instead
of 28-week infants.

The questiens regarding the chance of major neurosensory disability did not include
deafness, which occurs in 1-2% of extremely preterm survivdt&*Of the 3 children

born at 24 weeks’ gestation and the one child born at 28 weeks with deafness at two years

2 had severe developmental delay and were identified as having a major neurosensory
disability, whereas the other 2, both born at 24 weeks, did not. Adding the two deaf
children otherwise not identified as having a major neurosensory disability at 24 weeks
would have little effect on the true average rate of disability, and hence the conclusion that
clinicians_mostly overestimated the rate of disability at 24 weeks would be unalteeed. W
acknowledge that omission of deafness was an oversight. Furthermore, if our definitions of
“major 'meurosensorydisability” had included more specific standard terms such as
moderate or severe cerebral palsy or developmental delay (test scores <-2 SD), rather than
problems with walking or thinking, then clinical estimations of major disability may have

been different.
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CONCLUSION

This survey found that many perinatal healthcare providers had inaccurate perceptions of
outcomes-for-infants born at 24 or 28 weeks’ gestation. The question“What are we telling

the parents of extremely preterm baliieremains as yet, unanswered.
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Figure 1. Perceptions of survival ratesif liveborn at 24 weeks’ gestation

The horizontal line in each box is the median. The margins of each box plot represent the
25th and 75th centiles. The ends of the whiskers are the 5th and 95th centiles. Solid dots
represent-outliers. The dashed lines are the true survival rates of 24-week outborn (37%,
Figure ¥A)and inborn (64%, Figure 1B) livebirths in Victoria in 2001-2009.

Figure 2. Perceptions of survival ratesif liveborn at 28 weeks’ gestation

The horizantal line in each box is the median. The margins of each box plot represent the
25" and=78-centiles. The ends of the whiskers are thasd 98' centiles. Solid dots
represent outliers. The dashed lines are the true survival rates of 28-week outborn (96%,
Figure 2C) and inborn (95%, Figure 2D) livebirths in Victoria in 2001-2009.

Figure 3. Perceptions of major neurosensory disability ratesin 24-week

survivors

The horizontal line in each box is the median. The margins of each box plot represent the
25th and 75th centiles. The ends of the whiskers are the 5th and 95th centiles. Solid dots
represent outliers. The dashed lines are the true disability rates of outborn (33%, Figure 3A)
and inborn 24-week survivors (33%, Figure 3B), born in Victoria averaged across three
eras:*1991-1992, 1997 and 2005.

Figure 4. Perceptions of major neurosensory disability ratesin 28-week

survivors
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The horizontal line in each box is the median. The margins of each box plot represent the
25th and 75th centiles. The ends of the whiskers are the 5th and 95th centiles. The dashed
lines arethetrue disability rates of outborn (16.5%, Figure 4C) and inborn 28-week
survivors (16.5%, Figure 4D), born in Victoria averaged across three eras: 1991-1992, 1997
and 2005.
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Table1l: Responseratesby participant group and workplace

Survey participants by workplace and professional group Number Responserate
surveyed
Workplace Group name | Group members n= n(%)
Nontertiary maternity | Non-tertiary | Midwifery staff 109 91 (83%)
hospitals with Level 1 | midwives - Midwifery Unit Managers
or Level 2 obstetric - Midwifery Educators
and neonatal services Medical practitioners 650t 28 (4%)
N=70 Obstetricians - General practitioners (GPs)
- Obstetricians
- GP Obstetricians
Tertiary perinatal Tertiary Nursing staff 278 160 (58%)
centre NICUs centre - Neonatal nurses
N=3 - NICU Nurse Educators
- NICU Nurse Unit Managers
Medical practitioners 56 25 (45%)
- Consultant Neonatologists
- Neonatal Fellows
- Neonatal Registrars
Perinatal'Emergency | Transport Nursing staff 30 18 (60%)
Referral Service team - Neonatal Transport Nurses
(PERS) & Neonatal - Perinatal Transport Coordinators
Emergency Transport - Nurse Educators
Service (NETS) Medical practitioners 20 16 (80%)
N=1 - PERS Consultant Obstetricians
- NETS Consultant Neonatologists
- Neonatal Transport Fellows
TOTAL 1,143 339 (30%)

TThis group” comprised all Royal Australian College of Obstetricians and Gynaecologists (RANZCOG)

practitioners, including gynaecologists, who were not eligible to participate
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Table2: Number of livebirths less than 28 weeks’ gestation attended in the past 5 years

On how many occasionsin the past five years have Number of IQR Range

you been present at the birth of a preterm infant less livebirths

than 28 weeks’ gestation who was resuscitated? attended

(median)

Group name Group members

Non-tertiary midwives Midwifery/Nursing staff 1 0,2 0tol0
n=91

Obstetricians Medical practitioners 0 0,1 Oto5
n=28

Tertiary centre Nursing staff 5 0, 15 0to300
n= 160
Medical practitioners 30 15, 60 0t0200
n= 25

Transport Team Nursing staff 3 1,20 0to 50

(PERS and NETS) n=18
Medical practitioners 38 10, 50 0t0170
n=16

Combined total 3 0,12 0to 300
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Perceptions of survival rates if liveborn at 24 weeks’ gestation
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Perceptions of survival rates if liveborn at 28 weeks’ gestation
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Chance of major neurosensory disability (%)

Perceptions of major neurosensory disability rates in 24 week survivors
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Perceptions of major neurosensory disability rates in 28 week survivors
C: Outborn D: Inborn
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