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ABSTRACT
Introduction A ‘Sleep- On- Side When Baby’s Inside’ public 
health campaign was initiated in New Zealand in 2018. 
This was in response to evidence that maternal supine 
going- to- sleep position was an independent risk factor 
for stillbirth from 28 weeks’ gestation. We evaluated the 
success of the campaign on awareness and modification 
of late pregnancy going- to- sleep position through 
nationwide surveys.
Methods and analysis Two web- based cross- sectional 
surveys were conducted over 12 weeks in 2019–2020 
in a sample of (1) pregnant women ≥28 weeks, primary 
outcome of going- to- sleep position; and (2) health 
professionals providing pregnancy care, primary outcome 
of knowledge of going- to- sleep position and late stillbirth 
risk. Univariable logistic regression was performed to 
identify factors associated with supine going- to- sleep 
position.
Discussion The survey of pregnant women comprised 
1633 eligible participants. Going- to- sleep position last 
night was supine (30, 1.8%), non- supine (1597, 97.2%) 
and no recall (16, 1.0%). Supine position had decreased 
from 3.9% in our previous New Zealand- wide study 
(2012–2015). Most women (1412, 86.5%) had received 
sleep- on- side advice with no major resultant worry (1276, 
90.4%). Two- thirds (918, 65.0%) had changed their 
going- to- sleep position based on advice, with most (611 
of 918, 66.5%) reporting little difficulty. Supine position 
was associated with Māori (OR 5.05, 95% CI 2.10 to 12.1) 
and Asian- non- Indian (OR 4.20, 95% CI 1.27 to 13.90) 
ethnicity; single (OR 10.98, 95% CI 4.25 to 28.42) and 
cohabitating relationship status (OR 2.69, 95% CI 1.09 to 
6.61); hospital- based maternity provider (OR 2.55, 95% CI 
1.07 to 6.10); education overseas (OR 3.92, 95% CI 
1.09 to 14.09) and primary- secondary level (OR 2.80, 
95% CI 1.32 to 6.08); and not receiving sleep- on- side 
advice (OR 6.70, 95% CI 3.23 to 13.92). The majority of 
health professionals (709 eligible participants) reported 
awareness of supine going- to- sleep position and late 
stillbirth risk (543, 76.6%).
Conclusion Most pregnant women had received and 
implemented sleep- on- side advice without major difficulty 
or concern. Some groups of women may need a tailored 
approach to acquisition of going- to- sleep position 
information.

INTRODUCTION
Late stillbirth in the third trimester of preg-
nancy is a tragedy for everyone involved. It 
is also a public health problem that affects 
2.4 in every 1000 pregnant women in New 
Zealand, with approximately 150 normally 
formed babies stillborn annually.1 Nearly 
one- third of these stillbirths are classified 
as ‘unexplained’. If readily modifiable risk 
factors could be identified, some late still-
births could be prevented.

The Auckland Stillbirth Study (TASS)2 was 
the first to show that women who reported 
going to sleep supine in the third trimester 
had a 2.5- fold increased risk of late still-
birth that was independent of other known 
major risk factors for stillbirth. This finding 
was biologically plausible and aligned with 
existing research on the effects of maternal 
supine position in the third trimester demon-
strating vena- caval compression,3–5 decreased 
maternal cardiac output,4 6 increased maternal 
heart rate,4 5 7 8 decreased uterine perfusion8 9 

Strengths and limitations of this study

 ► This is the first study to evaluate the success of a 
nationwide public health campaign on awareness 
and modification of late pregnancy going- to- sleep 
position.

 ► Responses were obtained from a New Zealand- wide 
convenience sample of pregnant women, with en-
richment from socioeconomically disadvantaged 
communities that have an associated increased risk 
of stillbirth and health professionals who provide 
pregnancy care.

 ► Maternal late pregnancy going- to- sleep position 
was self- reported and not able to be validated, al-
though maternal recall of going- to- sleep position 
last night is known to be largely accurate.

 ► The decreasing prevalence of supine going- to- sleep 
position resulted in low numbers of women in this 
group.
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and lower fetal oxygen saturation,10 11 compared with left- 
side maternal position.

This led to the New Zealand- wide Multicentre Stillbirth 
Study (MCSS),12 which reported maternal supine going- 
to- sleep position was associated with a 3.7- fold increase 
in overall late stillbirth risk. Australian,13 UK14 and USA- 
based15 studies on late pregnancy sleep position and 
stillbirth have reported a similar association. Data from 
these and the two New Zealand studies were pooled in 
an individual participant data (IPD) meta- analysis.16 
The IPD confirmed that maternal supine going- to- sleep 
position was an independent risk factor for late stillbirth 
in the third trimester (adjusted odds ratio [aOR] 2.63, 
95% Confidence Interval [CI]1.72 to 4.04) and the risk 
was applicable to all pregnant women.

The New Zealand ‘Sleep- On- Side When Baby’s Inside’ 
national public health campaign17 was developed with 
the aim to increase awareness of late pregnancy going- 
to- sleep position and provide information for pregnant 
women and health professionals. With support from the 
New Zealand Ministry of Health and key professional 
and consumer bodies, online (Facebook and video) and 
written resources (pamphlets and posters) were devel-
oped and disseminated to pregnant women and health 
professionals through professional bodies, a campaign 
website (https://www. sleeponside. org. nz/), media arti-
cles and conference presentations. The pamphlet was 
released in a number of languages, including Māori, 
Sāmoan, Hindi, Tongan and English,18 and is freely avail-
able. The video provided sleep- on- side advice using the 
popular nursery song ‘there were two in the bed and the 
little one said roll over’. The video was modified for the 
New Zealand campaign, with a New Zealand narrator and 
singing in Māori language, with permission from Tommy’s 
UK charity.19 The main messages of the campaign were to 
start every sleep on the side, including going to sleep at 
night, returning to sleep after any night awakenings and 
daytime naps.

It may be several years before national perinatal 
mortality data20 showing the predicted impact of the 
change in maternal going- to- sleep position on stillbirth 
rates are available. This is because late stillbirth is rela-
tively uncommon and the annual national perinatal 
mortality publication reports on data that are 2 years old. 
Therefore, we planned an intermediate step to measure 
awareness and modification of maternal late pregnancy 
going- to- sleep position as a variable that is causally related 
to stillbirths.2 12 16

We sought to evaluate the effectiveness of the New 
Zealand campaign for (1) pregnant women in the third 
trimester and (2) health professionals who provide care 
for pregnant women. We aimed to determine if pregnant 
women’s knowledge about going- to- sleep position and 
reported position differed by demographic characteris-
tics; if pregnant women who have received advice about 
going- to- sleep position are less likely to report going to 
sleep supine; if pregnant women are less likely to report 
they go- to- sleep supine compared with historical New 

Zealand data; and if knowledge of supine going- to- sleep 
position and association with late stillbirth differs between 
groups of health professionals who provide care for preg-
nant women.

METHODS AND ANALYSIS
Study design and participants
This study followed the research protocol (online supple-
mental file 1), accessible at figshare (doi: 10.17608/
k6.auckland.13298504). Two anonymous cross- sectional 
surveys (online supplemental file 1) were undertaken 
over a 12- week period between November 2019 and March 
2020. Eligible participants were (1) pregnant women with 
a singleton baby ≥28 weeks’ gestation, ≥16 years of age, 
living in New Zealand and who completed the survey; and 
(2) health professionals who provide pregnancy care in 
New Zealand and who completed the survey (table 1). 
The self- administered surveys were undertaken using a 
web- based survey software tool (Qualtrics, Provo, Utah).

Patient and public involvement
Representatives from key professional and consumer 
bodies have been research partners in all aspects of the 
campaign. These have included developing and dissemi-
nating the campaign resources and subsequent campaign 
evaluation to pregnant women and health professionals, 
and contributing to this paper.

Data collection
Pregnant women’s survey
An internet link to the recruitment page for the web- 
based survey was promoted to pregnant women through 
Facebook. An invitation containing the internet link was 
also emailed via key health professional and consumer 
networks to support participation of women throughout 
New Zealand (including in small centres and rural areas). 
To support recruitment of an ethnically diverse sample of 
women from an area of high deprivation and increased 
risk of stillbirth, an invitation to participate in the survey 
via an electronic tablet or laptop was offered face- to- face 
by a research assistant to pregnant women attending ante-
natal clinics in the Auckland District Health Board and 
Counties Manukau Health regions in Auckland City over 
a 6- week period.

Health professionals’ survey
An invitation email with an internet link to the recruit-
ment page for web- based survey was distributed via the 
health professional organisations and networks to their 
members. To support recruitment of eligible health 
professionals, general practitioner practices in the 
Counties Manukau Health and Northland regions were 
contacted by a researcher or assistant, and health profes-
sional staff were invited to participate. If agreed, the study 
information containing a link to the survey was emailed 
to the practice for distribution to the health professional 
staff.
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Measures
Pregnant women’s survey
Data collected were self- reported and included maternal 
age, prioritised ethnicity, country of birth, geographical 
location of residence, height and weight, parity, gesta-
tional age at first pregnancy visit, marital status, educa-
tion, health professionals providing maternity care, 
gestation at first pregnancy visit, current gestation in 
weeks, expected date of birth, current sleep environ-
ment, knowledge acquisition and views of late pregnancy 
going- to- sleep position. Sleep- on- side advice responses 
comprised the recommendation to go to sleep on either 
side, left side, right side, avoid your back and go- to- sleep 
with a pillow behind your back/between your knees. No 

sleep- on- side advice responses comprised go- to- sleep 
in the most comfortable position and no sleep position 
advice. Scores for anxiety using the State- Trait Anxiety 
Inventory (STAI-6 scale, a short version of STAI-20 
scale)21 were assessed at the beginning of the survey, with 
scores ≥50 indicating high anxiety. Prioritised ethnicity 
was reported according to the New Zealand Ministry of 
Health protocols.22 Maternal body mass index (BMI) 
was calculated as weight (kg)/height (m)2 and classified 
according to conventional WHO23 criteria. Some women 
reported that more than one health professional was 
providing their maternity care, therefore, this response 
was prioritised by the health professional who was the 
lead maternity provider.

Table 1 Study- level characteristics of pregnant women’s and health professionals’ surveys

Study- level 
characteristics Pregnant women’s survey Health professionals’ survey

Study design Web- based survey. Web- based survey.

Location New Zealand- wide. New Zealand- wide.

Recruitment 
timeframe

20 November 2019–20 February 2020. 1 December 2019–31 March 2020.

Data collection  ► Facebook advertisement linking to study- 
specific University of Auckland recruitment 
web page.

 ► Email invitation containing a link to the 
recruitment web page sent via professional 
consumer networks, including Parents’ 
Centre New Zealand, Sands New Zealand, 
Rural Women New Zealand and Women’s 
Health Action.

 ► Face- to- face invitation from a research 
assistant at community antenatal clinics 
to participate via the research assistant’s 
tablet/laptop linked to the study- specific 
University of Auckland recruitment web 
page.

 ► Email invitation containing a link to the study- specific 
University of Auckland recruitment web page sent via 
health professional networks, including the New Zealand 
College of Midwives, Ngā Māia ki Tāmaki Makaurau 
Māori Midwives, Pasifika Midwives Aotearoa, Royal 
Australian and New Zealand College of Obstetricians 
and Gynaecologists, Royal New Zealand College of 
General Practitioners, Nurse Practitioners New Zealand, 
New Zealand College of Primary Health Care Nurses, 
and New Zealand Nurses Organisation.

 ► Phone invitation from a researcher/research assistant 
to general practitioner practices to participate via an 
email containing a link to the study- specific University of 
Auckland recruitment web page.

Population  ► Pregnant women with a singleton 
pregnancy, ≥28 weeks’ gestation, ≥16 
years of age, living in New Zealand.

 ► Health professionals who currently provide care for 
pregnant women in New Zealand.

Measures  ► Age.
 ► Ethnicity.
 ► Country of birth.
 ► Geographical location.
 ► Height.
 ► Weight (first pregnancy, current).
 ► Parity.
 ► Gestational age at first pregnancy visit.
 ► Marital status.
 ► Anxiety scale.
 ► Maternity providers.
 ► Sleep environment.
 ► Late pregnancy going- to- sleep position: 
knowledge acquisition and views.

 ► Professional role.
 ► Geographical location.
 ► Late pregnancy going- to- sleep position: knowledge 
acquisition, advice offered to pregnant women and views 
about advice.

Primary outcome 
measure

 ► Supine going- to- sleep position last night.  ► Knowledge of supine going- to- sleep position and late 
stillbirth risk.
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Health professionals’ survey
Data collected included professional role and geograph-
ical location, knowledge acquisition and views of late 
pregnancy going- to- sleep position, and advice offered 
to pregnant women on going- to- sleep position. Health 
professional role is defined as midwife continuity of care 
(community- based continuity of care midwife), midwife 
other (hospital- based and educational institution- based 
midwife), obstetric doctor employed in a hospital, general 
practitioner, nurse (community- based primary care and 
hospital- based) and other (childbirth educator, other 
community- based health provider).

Data analysis
Pregnant women’s survey
Descriptive statistics were used to describe the study popu-
lation and summarise the data, including demographic 
characteristics, going- to- sleep position and late pregnancy 
sleep knowledge. The STAI scale was assessed at the begin-
ning of the survey. Univariable analysis was performed to 
evaluate the association between demographic variables, 
sleep knowledge and the odds of supine going- to- sleep 
position. The timeframe for analysis was last night, as 
this is considered relatively accurate.24 Significance was 
defined at the 5% level and analysis carried out using SAS 
V.9.4. Estimates of the odds of supine going- to- sleep posi-
tion were reported as OR with 95% CI. The sample size 
was based on a 3.9% (22 of 569) prevalence of supine 
going- to- sleep position in the control participants in our 
New Zealand- wide stillbirth case–control study12 and 
a type 1 error of 5% and power of 80%. A sample size 
of 569 participants was required to detect a change in 
supine going- to- sleep position from a prevalence of 3.9% 
to 1.3%.

Health professionals’ survey
Professional grouping and geographical location were 
used to describe the study population. Knowledge of going- 
to- sleep position and late stillbirth risk and the provision 
of sleep- on- side campaign resources (pamphlet, poster 
and online video) were explored using logistic regression. 
Estimates of knowledge and provision of resources on 
supine going- to- sleep position were reported as OR with 
95% CI. No specific power calculation was performed for 
this component of the study; simply the intention was to 
include as many participants as possible for preciseness 
of estimates.

RESULTS
The survey of pregnant women (figure 1) had 2219 
respondents, and of these 1633 (73.6%) were eligible. 
Women who reported multiple pregnancy (n=35), <28 
weeks’ gestation (n=62), post partum at participation 
(n=222) or with an incomplete survey (n=267) were 
excluded from the analysis.

The median gestation at survey completion was 34.0 
(IQR 30–37) weeks. The majority of pregnant partici-
pants were born in New Zealand (70.7%, n=1154). For 
those born overseas, the median number of years in New 
Zealand was 8.0 (IQR 4.0–16.0). The study population 
was similar to the New Zealand birthing population,1 
with a median age of 30 years and the largest proportion 
(n=905, 57.7%) of women residing outside the Auck-
land region. Ethnicities were also comparable, with some 
over- representation of European (58.0% vs 44.6%) and 
under- representation of Māori (16.0% vs 25.0%) and 
Asian- non- Indian (6.3% vs 11.4%) (online supplemental 
file 2, table A).

Going- to- sleep position last night was supine (30, 1.8%), 
non- supine (1597, 97.2%) and no recall (16, 1.0%). In 
the univariable analysis, five factors were significantly 

Figure 1 Flow chart of study population for pregnant women’s and health professionals’ surveys.
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associated with pregnant women reporting a supine going- 
to- sleep position last night (30 of 1633, 1.8%) (table 2). 
These were Māori (OR 5.05, 95% CI 2.10 to 12.1) and 
Asian- non- Indian ethnicity (OR 4.20, 95% CI 1.27 to 
13.90) compared with European; single (OR 10.98, 95% 
CI 4.25 to 28.42) and defacto relationship status (OR 2.69, 
95% CI 1.09 to 6.61) compared with married; hospital- 
based midwife/doctor as lead maternity provider (OR 
2.55, 95% CI 1.07 to 6.10) compared with a continuity of 
care midwife; education to primary- secondary level (OR 

2.80, 95% CI 1.32 to 6.08) and overseas (OR 3.92, 95% 
CI 1.09 to 14.09) compared with tertiary- level education; 
and no recall of receiving sleep- on- side advice from any 
source (OR 6.70, 95% CI 3.23 to 13.92) compared with 
receiving advice. Gestation at participation, maternal 
age, parity, geographical location, gestation at first ante-
natal visit and first pregnancy BMI were not significantly 
related to supine going- to- sleep position last night.

The low number of pregnant women reporting a supine 
going- to- sleep position last night (30 of 1633, 1.8%) and 

Table 2 Pregnant women’s survey: demographic factors and sleep- on- side advice associated with going- to- sleep position 
last night

Variable
Supine last night
n=30

Non- supine last night
n=1587 Univariable OR (95% CI)

Gestation at participation 34.0 (30.0–37.0) 34.0 (30.0–37.0) 1.03 (0.93 to 1.13)

Maternal age (years) 29.0 (23.0–34.0) 30.0 (26.0–33.0) 0.98 (0.92 to 1.05)

Ethnicity

  European 9 (30.0) 927 (58.4) 1

  Māori 12 (40.0) 245 (15.4) 5.05 (2.10 to 12.1)

  Pacific 5 (16.7) 172 (10.8) 2.99 (0.99 to 9.04)

  Indian 0 88 (5.6) –

  Asian- non- Indian* 4 (13.3) 98 (6.2) 4.20 (1.27 to 13.90)

  Other ethnicity 0 57 (3.4) –

Marital status

  Single 10 (33.3) 108 (6.8) 10.98 (4.25 to 28.42)

  Cohabitating couple 12 (40.0) 530 (33.4) 2.69 (1.09 to 6.61)

  Married couple 8 (26.7) 949 (59.8) 1

Parity

  0 16 (53.3) 861 (54.3) 0.96 (0.47 to 1.99)

  1+ 14 (46.7) 726 (45.8) 1

Lead maternity provider

  Midwifery continuity of care 21 (70.0) 1310 (82.6) 1

  Private obstetrician 2 (6.7) 106 (6.7) 1.18 (0.27 to 5.09)

  Hospital- based midwife/doctor 7 (23.3) 171 (10.8) 2.55 (1.07 to 6.10)

Education level

  Primary- secondary 14 (46.7) 419 (26.4) 2.80 (1.32 to 6.08)

  Tertiary 13 (43.3) 1103 (69.5) 1

  Overseas 3 (10.0) 65 (4.1) 3.92 (1.09 to 14.09)

Location

  Urban 19 (63.3) 1087 (68.5) 1

  Rural 11 (36.7) 500 (31.5) 1.26 (0.60 to 2.66)

Gestation at first pregnancy visit 8.5 (6.5–12.0) 8.0 (6.0–10.0) 1.04 (0.97 to 1.12)

First pregnancy body mass index (kg/m2) 27.1 (21.5–32.1) 25.1 (22.4–30.1) 1.03 (0.98 to 1.09)

Received sleep- on- side advice

  Yes 15 (50.0) 1381 (87.0) 1

  No 15 (50.0) 206 (13.0) 6.70 (3.23 to 13.92)

Data are column number (percentage) or median (IQR).
Participants with no recall of going- to- sleep position last night (n=16) were excluded from the univariable model.
*Asian- non- Indian includes South East Asian (n=56), Chinese (n=31) and Asian other (n=25).
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the sparseness of some categorical variables precluded 
us from undertaking multivariable analysis to investigate 
the independent associations between maternal charac-
teristics, models of pregnancy care and going- to- sleep 
position.

Midwives and doctors were more likely to provide 
going- to- sleep position information than other sources 
(table 3). Advice from a midwife/doctor was reported 
by 1016 of 1633 (62.2%) pregnant participants, while 
advice from other sources (including internet, family and 
friends, pamphlet, childbirth educator, phone app, social 
and print media) was reported by 698 (42.7%), with many 
women selecting multiple sources (online supplemental 
file 2, table B). Only 302 women (18.5%) received sleep 
position advice from both their midwife/doctor and from 
other sources.

Advice to choose the most comfortable position was 
reported by 125 (7.7%) women, and 122 of these women 
reported this was combined with sleep- on- side advice. No 
sleep position advice from any source was reported by 218 
women. Health professionals were more likely to have 
viewed both the pamphlet/poster and video than preg-
nant women (pamphlet 60.5% vs 22.2%; video 18.5% vs 
3.0%).

Nearly two- thirds of women (918 of 1412, 65.0%) 
reported they had changed their going- to- sleep position 
based on advice, and the majority (611 of 918, 66.5%) 
reported no major difficulty making this change. Around 
half (406 of 918, 44.2%) of those who changed position 
reported that their previous position was supine. Among 
those who needed help to change (720 of 918, 78.4%), 
pillows were the most popular aid (675 of 720, 93.8%).

The median gestation of position change was 20.0 weeks 
(IQR 15.0–25.0), with two- thirds (602, 67.0%) changing 
position in the second trimester. Of the women (494 of 
1412, 35%) who did not change position following sleep- 
on- side advice, almost all (491 of 494, 99.4%) reported a 
non- supine going- to- sleep position last week.

Most (1493 of 1633, 91.6%) women reported that they 
slept in a bed that was queen- sized or larger (online 
supplemental file 2, table C). Sleeping alone at night 
was uncommon (124, 7.6%), with 1509 women (92.4%) 
sharing the bed with a partner, another adult, children or 
pet, or a combination of these.

The reasons for adopting their going- to- sleep position 
last week for pregnant women who had received sleep- 
on- side advice were predominantly ‘better for baby’ (858, 
60.8%) and comfort (732, 41.6%) (online supplemental 
file 2, table C). Of the 212 women who were unaware of 
the sleep- on- side campaign message, the most common 
reason for their choice of going- to- sleep position last week 
was comfort (144 of 221, 65.2%), with none reporting 
‘better for baby’.

Most (1276 of 1412, 90.3%) pregnant women who had 
received sleep- on- side advice reported that this resulted in 
minimal or no worry, with only 35 (2.5%) very worried by 
the advice. Of the 1406 women who completed the STAI 
score (table 4), 236 (16.8%) had a high score. There was 

Table 3 Pregnant women’s survey: going- to- sleep position 
advice sources and actions

Advice from midwife/doctor only n=1633

Either side/non- supine 802 (49.1)

Left side only 199 (12.2)

Right side only 3 (0.2)

Pillow behind back/between knees only 12 (0.7)

Most comfortable position only 3 (0.2)

No sleep position advice 614 (37.6)

Advice from other sources only n=1633

Either side/non- supine 557 (34.1)

Left side only 131 (8.0)

Right side only 6 (0.4)

Pillow behind back/between knees only 4 (0.2)

Most comfortable position only 1 (0.1)

No sleep position advice 934 (57.2)

Total advice combined (midwife/doctor 
and other sources)

n=1633

Either side/non- supine 1142 (69.9)

Left side only 251 (15.4)

Right side only 7 (0.4)

Pillow behind back/between knees only 12 (0.7)

Most comfortable position only 3 (0.2)

No sleep position advice 218 (13.3)

Usual going- to- sleep position last week n=1633

Supine 19 (1.2)

Non- supine 1585 (97.0)

No particular position 29 (1.8)

Changed position due to advice n=1633

Yes changed position 918 (56.2)

No position change 494 (30.3)

Most comfortable position only 3 (0.2)

No sleep position advice 218 (13.3)

Position before change (of those who 
changed)

n=918

Left side 18 (2.0)

Supine 406 (44.2)

Right side 72 (7.8)

Prone 275 (30.0)

Propped up 0

Either side 57 (6.2)

No particular position 85 (9.3)

No recall 5 (0.5)

Difficulty with change (of those who 
changed)

n=918

Not difficult 174 (18.9)

Somewhat difficult 437 (47.6)

Moderately difficult 210 (22.9)

Continued
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a significant relationship between women’s level of worry 
and STAI score (χ2

3=15.75, p=0.001); however, most (204 
of 236, 86.4%) of those with high STAI scores reported 
minimal or no worry following receipt of sleep- on- side 
advice.

The health professionals’ survey (figure 1) had 758 
respondents; 709 completed the survey and were eligible. 

Of those eligible 709 health professionals, 605 (85.3%) 
provided sleep- on- side advice, and this was more likely for 
midwives compared with doctors, nurses and other health 
professionals (online supplemental file 2, table D). Some 
health professionals (104, 17.2%) had been unaware of 
the association with late stillbirth before this study, but 
commented in free text that they usually advised preg-
nant women to sleep on the side for the women’s comfort 
and fetal well- being. General practitioners and nurses 
who provided healthcare for pregnant women, but were 
not lead maternity providers, were less likely to be aware 
of the association between late pregnancy going- to- sleep 
position and stillbirth risk compared with midwives 
providing continuity of care.

Most (501 of 543, 92.3%) health professionals who 
were aware of the association between late pregnancy 
going- to- sleep position and stillbirth risk provided 
women with sleep- on- side advice, and another 38 (7%) 
reported they had no opportunity to provide advice due 
to limited contact with women in late pregnancy, and only 
4 (0.7%) health professionals knowingly chose not to 
provide advice. Knowledge of the sleep- on- side campaign 
pamphlet was reported by the majority of health profes-
sionals (429, 60.5%), although fewer (131, 18.5%) had 
viewed the video (online supplemental file 2, table B).

Participants in both the pregnant women’s survey 
and the health professionals’ survey were asked if they 
believed all pregnant women should be given advice 
about late pregnancy going- to- sleep position and still-
birth risk (online supplemental file 1). The large majority 
of pregnant women (1499, 91.8%) and health profes-
sionals (685, 96.6%) selected ‘yes’ (online supplemental 
file 2, table E), including most pregnant women (184 of 
221, 83.3%) and health professionals (154 of 166, 92.8%) 
who had been unaware of the association between supine 
sleep and stillbirth risk prior to participating in the survey. 
Health professionals who reported ‘no’ or ‘unsure’ in 
response to the question (some selecting more than one 
response) cited lack of knowledge about late pregnancy 
going- to- sleep position and stillbirth risk (n=15), lack 
of belief in the knowledge (n=15), and concern about 
potential to create anxiety in pregnant women (n=12).

The proportion of women with a singleton pregnancy 
≥28 weeks’ gestation and living in New Zealand who 
reported a supine going- to- sleep position last night has 
been decreasing over the past decade: TASS (2007–2009, 
4.6%), MCSS (2012–2015, 3.9%), South Auckland Sleep 
Survey (2014, 3.2%) and this survey (2019–2020, 1.8%) 
(Χ2 test for trend=11.37, p=0.0007).2 12 25

DISCUSSION
Our surveys were conducted in a sample of (1) pregnant 
women in the third trimester and (2) health professionals 
who provide care for pregnant women in New Zealand. 
These surveys report findings on the effectiveness of 
the New Zealand ‘Sleep- On- Side When Baby’s Inside’ 
campaign on awareness and modification of maternal 

Very difficult 97 (10.6)

Help with change (of those who changed) n=918

Yes help required 720 (78.4)

No help required 199 (21.6)

Gestation of change (trimester) n=918

First trimester 183 (18.1)

Second trimester 602 (67.0)

Third trimester 134 (13.9)

Gestation of change (median gestation week) 20.0 (IQR 
15.0–25.0)

Changed position due to advice and 
required help (multiple choice answer)

n=720

Pillow between knees/legs 424 (59.0)

Body pillow (long or shaped pillows/wedges) 301 (41.8)

Pillow behind back 292 (40.5)

Pillow under abdomen 243 (33.8)

Partner reminded woman 94 (13.0)

Changed side of bed 78 (10.1)

Tied hair into a bun 26 (3.6)

Partner moved to another bed 24 (3.3)

Woman moved to another bed 13 (1.8)

Woman moved to chair 9 (1.3)

Children moved to another bed 6 (0.8)

Placed ball behind back 4 (0.5)

Neck pillow 3 (0.4)

Changed mattress 2 (0.3)

Data are column number (percentage) or median (IQR).

Table 3 Continued

Table 4 Pregnant women’s survey: worry following sleep- 
on- side advice by State- Trait Anxiety Inventory (STAI) score

Worry

STAI normal 
score
n=1171
n (column %)

STAI high 
score*
n=236
n (column %)

Total
n=1406
n (column %)

Not at all 613 (52.4) 94 (39.8) 707 (50.3)

Somewhat 453 (38.7) 110 (46.6) 563 (40.0)

Moderately 80 (6.8) 21 (8.9) 101 (7.2)

Very much 24 (2.1) 11 (4.7) 35 (2.5)

*High STAI score is ≥50 and indicates high situation specific and 
personal trait anxiety.
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late pregnancy going- to- sleep position. Importantly, 
pregnant women who received sleep- on- side advice were 
less likely to report going to sleep supine last night. We 
also found that sleep position differed by demographic 
characteristics. In addition, we confirmed that the prev-
alence of supine sleep position in late pregnancy has 
continued to decline in New Zealand, with change to a 
non- supine position occurring in the majority around 
20 weeks’ gestation. We also demonstrated that knowl-
edge of supine going- to- sleep position and late stillbirth 
risk differed between groups of health professionals who 
provide pregnancy care.

It was reassuring that 18 months since the public health 
campaign, the large majority of pregnant participants 
reported that their going- to- sleep position last night was 
non- supine, with just 1.8% reporting the supine going- to- 
sleep position. In univariable analysis, the rate of supine 
position differed by demographic factors: ethnicity, 
marital status, education and lead maternity provider. 
The differences by ethnicity may be related to the rela-
tively low numbers of Māori and Asian- non- Indian partic-
ipants. However, there may also be inequities in access 
to information for pregnant Māori women26 and cultural 
beliefs around pregnancy loss27 28 that may affect infor-
mation acquisition for Asian- non- Indian women. We 
speculate that the differences by marital status may be 
related to an unmeasured factor, such as disparities in 
levels of social support and health- related behaviours for 
women in a single or cohabitating relationship compared 
with married women.29 A suggestion that supine position 
may differ by maternal education level30 due to reduced 
access and response to sleep- on- side information for 
women with a non- tertiary education may be a factor 
in the differences by education seen in our results. In 
addition, our finding that women with a hospital- based 
midwife/doctor as a lead maternity provider were more 
likely to report a supine going- to- sleep position indi-
cates that the known benefits of midwifery continuity 
of care31 may include support for pregnant women to 
modify their going- to- sleep position from supine to non- 
supine. A limitation of this survey is that because of the 
low prevalence of supine sleepers we were not able to 
undertake multivariable analysis to identify whether the 
above factors were independently associated with supine 
going- to- sleep position.

Receiving no sleep- on- side advice was associated with 
an over sixfold increase in odds of our pregnant partic-
ipants reporting a supine going- to- sleep position last 
night (OR 6.70, 95% CI 3.23 to 13.92). Therefore, it was 
encouraging that nearly 90% of women had received 
sleep- on- side advice, and of these two- thirds had changed 
their going- to- sleep position, with the majority reporting 
no major difficulty with the change. Importantly, nearly 
half who changed position had moved from the supine 
position associated with late stillbirth risk16 to a non- 
supine position. Of women who needed help to modify 
their position, nearly 95% used pillows, which a previous 
New Zealand survey25 of pregnant women living in a 

multiethnic socioeconomic disadvantaged New Zealand 
region with a high stillbirth risk reported were readily 
available.

Health professionals’ knowledge of supine going- to- 
sleep position and the association with late stillbirth 
differed between professional groups. General practi-
tioners and nurses reported the lowest levels of aware-
ness, likely due to less contact with pregnant women 
compared with other health professionals who routinely 
provide pregnancy care. However, more than 90% of the 
health professionals who were aware of the association 
between supine going- to- sleep position and late stillbirth 
reported that they provided women with sleep- on- side 
advice. Three times as many health professionals had 
seen the sleep- on- side campaign pamphlet/poster (61% 
vs 22%) and video (9% vs 3%) compared with partici-
pants in the pregnant women’s survey. This suggests that 
although most pregnant women surveyed did not recall 
the campaign resources, sleep- on- side advice was shared 
by their health professionals who had seen the resources.

It was also encouraging that nearly all pregnant women 
who reported that they did not change position after 
receiving sleep- on- side advice were already going to sleep 
in a non- supine position. This may be related to women’s 
third trimester preference for a lateral sleep position.32–36 
Indeed, comfort was a commonly cited reason for choice 
of late pregnancy going- to- sleep position by our partic-
ipants and this is consistent with our prepublic health 
campaign survey.25 However, if comfort was the main 
factor influencing maternal going- to- sleep position, the 
rate of supine position would not have decreased since 
our previous New Zealand surveys.2 12 25 Furthermore, the 
reported median gestation of change of going- to- sleep 
position was 20.0 weeks (IQR 15.0–25.0), although our 
public health campaign advised women to sleep on the 
side from 28 weeks’ gestation. Therefore, it appears that 
the sleep- on- side campaign was an important factor in 
pregnant women’s choice of going- to- sleep position.

Women’s understanding of the rationale behind late 
pregnancy sleep- on- side advice was the main reason for 
their choice of a non- supine going- to- sleep position, 
reporting that it was ‘better for baby’. Concern about 
providing pregnant women with sleep- on- side advice has 
been raised,37 due to the potential to cause or increase 
maternal anxiety, possibly leading to additional costs 
for antenatal testing and interventions. However, nearly 
90% of our pregnant participants who had received 
sleep- on- side advice reported that this caused them little 
or no worry. We speculate that feeling informed and 
having autonomy over their going- to- sleep position may 
have reduced anxiety and enhanced the translation of 
the sleep- on- side information into late pregnancy sleep 
routines.

The statement from our IPD meta- analysis that ‘swap-
ping from the supine to the side- lying going- to- sleep posi-
tion in late pregnancy is a simple intervention that can be 
self- managed by women with little difficulty in the home 
and requires no technology or equipment’16 appears 
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to have been realistic. This is supported by the steady 
decrease in the proportion of pregnant women in New 
Zealand, ≥28 weeks’ gestation with a singleton pregnancy, 
reporting a supine going- to- sleep position last night since 
our first New Zealand study.2 Although the absolute risk 
of late stillbirth with supine going- to- sleep position is rela-
tively low in New Zealand,2 12 a decrease in supine posi-
tion has been speculated38 to be a contributing factor to 
the significant national reduction in late stillbirth, from a 
rate of 3.4 to 2.4 per 1000 births since 2007.20

Our findings suggest that providing women with the 
opportunity to protect their unborn babies may assist 
in the future reduction of stillbirth. Dissemination of 
sleep- on- side advice was supported by the large majority 
of health professionals providing pregnancy care. In 
turn, receiving sleep- on- side advice supported women 
to modify their late pregnancy going- to- sleep position 
without major difficulty or concern.

CONCLUSION
Most pregnant participants had received sleep- on- side 
advice and reported a non- supine going- to- sleep posi-
tion that may reduce the risk of late stillbirth. Receiving 
advice and modifying going- to- sleep position resulted in 
no major difficulty or worry for the majority of women. 
The finding that some demographic groups of women 
(women of Māori, Asian- non- Indian ethnicity; single 
and cohabitating relationship status; hospital- based lead 
maternity provider; education overseas and primary- 
secondary level education) were associated with supine 
going- to- sleep position will enable tailored advice for 
these groups. The large majority of health professionals 
who were aware of the association between supine going- 
to- sleep position and stillbirth risk provided pregnant 
women with sleep- on- side advice.
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A) Project summary / Abstract (provides an overview of the study) 

 

In New Zealand, The ‘Sleep-On-Side When Baby’s Inside’ public health campaign was initiated in June 2018 in 
response to evidence from an individual participant data meta-analysis which confirmed that going-to-sleep supine 
(lying on the back) in the third trimester was an independent risk factor for late stillbirth.1 These findings were 
biologically plausible, as research from our group and others has shown that supine position is associated with 
vena-caval compression,2 3 reduced maternal cardiac output,4 reduced uterine blood flow,5 and indicators of 
hypoxia in the fetus,6 7 compared with left-side maternal position. In addition, feedback from pregnant women and 
data from sequential research demonstrated that women could change their going-to-sleep position in response 
to research evidence.8 Hence going-to-sleep position met the criteria for a public health campaign with potential 
to reduce stillbirth. 
 
The multi-disciplinary campaign9 was supported by the New Zealand Ministry of Health and key professional and 
consumer bodies. It was developed with an online video and written resources for women and maternity providers. 
Dissemination of key messages and resources occurred through professional bodies and networks, the campaign 
website (https://www.sleeponside.org.nz/), journal and media articles, and conference presentations to midwives 
and doctors.   
 
Over the next six months, we plan to evaluate the campaign by carrying out two surveys. The first survey is for 
pregnant women in the third trimester. The aim is to evaluate women’s knowledge of the ‘Sleep-On-Side When 
Baby’s Inside’ messages and resources, as well as current going-to-sleep position and whether this position has 
changed during pregnancy. The second survey is for health professionals who provide care for pregnant women in 
New Zealand, and is designed to assess health professionals’ knowledge about the campaign and the key messages.  
 
We plan to survey pregnant women (sample size of 569 participants) using an internet link to the web-based survey 
promoted to pregnant women living in New Zealand through Facebook. To support recruitment of an ethnically 
diverse sample of women from an area of high deprivation and increased risk of stillbirth, an invitation to participate 
in the survey via an electronic tablet will also be offered face-to-face to pregnant women attending antenatal clinics 
in the Auckland District Health Board (ADHB) and Counties Manukau Health (CMH) regions over a six-week period 
by a research assistant.  
 
The survey for health professionals (with the intention to include as many participants as possible) will be 
disseminated through professional bodies and networks. To support recruitment of eligible health professionals, a 
research assistant will invite their participation while pregnant women attending antenatal clinics in the ADHB and 
CMH regions complete the women’s survey. General practitioner practices’ in the CMH region and wider Auckland 
region will also be contacted by a research assistant and invited to participate in the survey. 
 

B) Background / Rationale (provides justification for the project) 
 
Late stillbirth and supine position 

Late stillbirth (death of an unborn baby at 28 weeks or more of pregnancy) is a tragedy for all involved and a public 
health problem that is still too common. In New Zealand, about three in every 1000 pregnant women experience a 
late stillbirth, resulting in the deaths of approximately 160 otherwise normal babies every year.10 Nearly one-third 
of these late stillbirths are currently classified as “unexplained”. If readily modifiable risk factors could be identified, 
some of these deaths could be prevented. 
 
Our research group was the first to investigate the relationship between maternal sleep practices and risk of late 
(≥28 weeks’) stillbirth. In 2011, the publication of The Auckland Stillbirth Study (TASS)11 showed women who 
reported going to sleep lying on their backs had a 2.5-fold increase in risk of late stillbirth that was independent of 
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other major risk factors for stillbirth. This led to our larger New Zealand-wide Multicentre Stillbirth Study (MCSS),12 
an Australian13 and UK based study14 which each confirmed our original findings. Data from existing case control 
studies11 12 14 15 have now been combined in an Individual participant data meta-analysis1 that has confirmed that 
the women who go to sleep lying supine have an increased likelihood of late stillbirth [aOR 2.63 (95% CI 1 .72–
4.04)], which is independent of other major stillbirth risk factors. 
 

How does sleep position contribute to stillbirth risk?  

The relationship between maternal supine position and stillbirth is biologically plausible as supine position in late 
pregnancy is associated with haemodynamic effects that can compromise fetal wellbeing. It has been known for 
some decades that supine position reduces inferior vena cava flow.2 Recent research carried out at The University 
of Auckland3 using MRI technology has been able to investigate these haemodynamic effects in detail. When 
healthy women in the late third trimester lie supine there is a >80% reduction in inferior vena cava blood flow, a 
16% reduction in cardiac output and 32% reduction in blood flow at the aortic bifurcation.3 The consequences are 
reduced uterine blood flow5 and reduced fetal oxygenation,6 16 and the fetus spends more time in a quiet behavioral 
state (non-reactive fetal heart pattern) and rarely enters a very active behavioral state.7 This suggests that the fetus 
responds to the reduced blood supply by reducing oxygen consumption. We speculate that whilst the otherwise 
healthy fetus can compensate adequately for periods of reduced placental perfusion, a vulnerable fetus may not 
be able to achieve this and a tipping point is reached where the fetus decompensates.17 
 
Can maternal going-to-sleep position be modified? 

Women in the third trimester of pregnancy typically change their sleep position several times overnight. The 
position in which women go-to-sleep has the longest duration compared with positions adopted later in the night16 

18 and is therefore likely to have the greatest potential to impact on the baby. Going-to-sleep position is also 
modifiable.  When we published the Auckland stillbirth case control study in 2011, 43% of controls (women with 
ongoing pregnancies) reported they went to sleep on their left side.11 At that time we thought that left side going 
to sleep position may be preferable to the right side. When we published our New Zealand wide study in 2017, 58% 
of women reported they went to sleep on their left side,12 indicating that women had changed their going to sleep 
position in line with the findings from the Auckland Stillbirth study and advice from their midwives. Current 
evidence now shows that left and right side have similar physiological effects and equivalent stillbirth risks.1 7  
 
In 2014, we carried out a survey of maternal pregnancy sleep practices in CMH,8 the region with the highest 
perinatal mortality in New Zealand. We asked 377 women in the third trimester whether they could change their 
going-to-sleep position, and 85% of respondents reported that they could change their going-to-sleep position if 
that was better for the health of their baby.8 
 

The Sleep-On-Side Public Awareness Campaign 

In view of the consistent evidence, the biological plausibility , the fact that pregnant women  have changed their 
going to sleep position and  reported that they could change further if it was best for baby we obtained funding 
from Cure Kids to initiate a Public Awareness Campaign.9 This campaign was carried out in partnership with the 
New Zealand Ministry of Health and with participation of key professional bodies, consumer groups, and 
stakeholders including representatives from the New Zealand College of Midwives, Ngā Māia ki Tāmaki Makaurau 
(Auckland regional group of Ngā Māia o Aotearoa Māori Midwives), Pasifika Midwives Tamaki Makaurau, Royal 
Australian and New Zealand College of Obstetricians and Gynaecologists, Royal New Zealand College of General 
Practitioners, New Zealand Nurses Organisation, Nurse Practitioners New Zealand, New Zealand College of Primary 

Health Care Nurses, Public Health, Parents’ Centre New Zealand, Sands New Zealand, Rural Women New Zealand, 
Rural Health Alliance Aotearoa New Zealand, and Women’s Health Action. The campaign was launched in June 2018 
(https://www.sleeponside.org.nz/). 
 
The multidisciplinary group developed and piloted a number of resources for pregnant women and for health 
professionals. This included pamphlets for pregnant women, translated into Te Reo Māori, Samoan, Tongan and 
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Hindi,19 and a simple video which is available on the Cure Kids website20 and on YouTube. Additional resources 
explaining the campaign and underlying mechanisms were developed for health professionals and disseminated 
through key professional bodies and stakeholders. Through our partnership with midwives and childbirth educators 
in development of the campaign, the campaign message of ‘Sleep-On-Side when baby’s inside’ has been widely 
incorporated into childbirth education classes in New Zealand.  
 
Evaluation of the Campaign 

The purpose of this study is to evaluate the effectiveness of the ‘Sleep-On-Side When Baby’s Inside’ campaign. 
 

C1) Aims and Objectives 

The broad objectives are to assess the success of the ‘Sleep-On-Side When Baby’s Inside’ public awareness 
campaign among 1) pregnant women in the third trimester, and 2) health professionals providing pregnancy care 
(including midwives, obstetricians, general practitioners, nurses, childbirth educators). This will be undertaken 
using two online web-based surveys: 
 

Part A: Survey for pregnant women  
We aim to conduct a survey in a multi-ethnic and geographically diverse sample of women in late pregnancy in New 
Zealand in order to establish: 
1. Knowledge about going-to-sleep position. 
2. Sources of information accessed about going-to-sleep position.  
3. How women felt about information received on going-to-sleep position  
4. Current going-to-sleep position  
5. Whether going-to-sleep position changed in late pregnancy after advice received 

 
Part B: Survey for health professionals 

We aim to conduct a survey amongst health professionals currently providing care for pregnant women living in 
New Zealand (midwives, obstetricians, general practitioners, nurses, childbirth educators) to establish their: 
1. Knowledge about supine going-to-sleep position and association with late stillbirth. 
2. Awareness of the ‘Sleep-On-Side When Baby’s Inside’ public awareness campaign and educational resources  
3. Provision of ‘Sleep-On-Side When Baby’s Inside’ information to pregnant women. 

 

C2) Hypotheses 
 

Part A: Survey for pregnant women  

• Pregnant women in the third trimester will be less likely to report they go-to-sleep supine compared with 
control women in our previous New Zealand case control studies. 

• Pregnant women who have received advice about going-to-sleep position will be less likely to report they go to 
sleep supine compared with women who have not received information. 
 

 Part B: Survey for health professionals 

• Knowledge of supine going-to-sleep position and risk of late stillbirth will not differ between professional 
groups of maternity providers (midwives vs obstetricians) 

 
Secondary aims: To explore maternal knowledge about going-to-sleep position and reported going-to-sleep 
position by demographic characteristics including ethnicity and geographic location.  
 

D) Methodology  
 

Study design:  
Anonymous cross-sectional survey 
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Participants: 
 

Part A: Survey for pregnant women 

 Inclusion criteria: Pregnant women over the age of 16 years, with a singleton baby, who are ≥28 weeks’ gestation 
and living in NZ. Exclusion criteria: multiple pregnancy, <28 weeks pregnant, no longer pregnant. 
 
 

Part B: Survey for health professionals 

New Zealand health professionals who are currently providing care for women during pregnancy and living in NZ. 
 

Outcomes Maternal Survey: 
Primary Outcome:  

• Maternal going to sleep position 
Secondary Outcomes: 

• Whether going to sleep position has changed after advice 

• Correct knowledge about going to sleep position 

• Knowledge of ‘Sleep-On-Side’ resources 

• Anxiety about ‘Sleep-On-Side’ resources 

• Going to sleep position and knowledge by maternal demographic characteristics 
 

Outcomes Health Professionals’ Survey: 
Primary Outcome:  

• Correct knowledge about supine going-to-sleep position and late stillbirth risk 
Secondary Outcomes: 

• Knowledge of ‘Sleep-On-Side’ resources  

• Provision of ‘Sleep-On-Side’ information to women 
 
Sample size: 
 

Part A: Survey for pregnant women 

The sample size for the women’s survey is based on a 3.9% (22/569) prevalence of supine going-to-sleep position 
in the control participants in our last New Zealand-wide stillbirth case control study12 and  a type 1 error of 5% and 
power of 80%. With 569 participants, we can detect a change in practise of supine going-to-sleep position from a 
prevalence of 3.9% to 1.3%. We intend to recruit at least 569 women in the third trimester living in New Zealand. 
 
Part B: Survey for health professionals 

No specific power calculation was performed for this component of the study, as the intention is to include as many 
participants as possible for preciseness of estimates. 
 
Recruitment process: 
 

Part A: Survey for pregnant women 

1. Internet link to the survey 

The survey will be promoted and disseminated to pregnant women through Facebook via a specially designed 
study-specific University of Auckland recruitment webpage. An invitation containing the internet link to the 
recruitment webpage for the online survey will also be emailed to eligible women via key health professional 
and consumer networks to support participation of women throughout New Zealand (including in small centres 
and rural areas). Participants will access the survey in their own home, or a venue of their choosing, and 
complete the survey at their convenience. 

2. Face-to-face invitation to the survey 

Face-to-face invitation to participate in the web-based survey from the research assistants to pregnant women, 
will take place at antenatal clinics in the Auckland District Health Board (community and hospital clinics) and 
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CMH (community and hospital clinics and self-employed midwifery practices) regions over a six-week period. 
The purpose of the face-to-face invitation is to recruit an ethnically diverse sample of women. Recruitment of 
women from the CMH region is important, as many women reside in areas of high deprivation and stillbirth 
rates are higher than elsewhere in New Zealand. 
Face-to-face invitation process 

a) Health professionals who provide pregnancy care will receive information about the purpose of the survey 
for pregnant women by one of the named investigators (R. Cronin or L. McCowan).  

b) Mechanisms for introduction of eligible pregnant women to one of the research assistants will be arranged 
to suit needs of individual clinics, practice settings, health professionals and clinic staff. Following the 
introduction, the research assistant will explain the purpose of the study to the women, and if the women 
wish to participate, the research assistant will obtain verbal consent to proceed.  

c) The research assistants will have a tablet, laptop, and modem, which will link to the specially designed 
study-specific University of Auckland recruitment webpage.  If the woman is agreeable, she will be invited 
to read the specific participant information online via the research assistant’s tablet or laptop and decide 
whether she wishes to take part in the survey (see Appendices, Part A). 

d) If the woman wishes further time to consider participating and/or to consult with friends and whanau, she 
will be provided with the internet link to the University of Auckland recruitment webpage, or can choose 
to undertake the survey via the research assistant’s tablet or laptop at a future pregnancy appointment. 
 

Part B: Survey for health professionals 

1. Internet link to the survey 

Eligible health professionals will be emailed an invitation containing the internet link to the specially designed 
study-specific University of Auckland recruitment webpage from their health professional organisations and 
networks. The survey will be accessed at a time and in a setting of the health professionals’ choice on their own 
electronic device.  
2. Face-to-face invitation to the survey 

To support recruitment of eligible health professionals, a researcher or research assistant will contact general 
practitioner practices in the CMH and wider Auckland region, and general practitioners and practice nurses will be 
invited to participate. If agreed, the researcher or research assistant will visit the practice and provide paper-based 
copies of the online survey or email the internet link to the specially designed study-specific University of Auckland 
recruitment webpage. 
 
Data collection: 
 

The surveys are included as appendices to this application. 
 
 

Part A: Survey for pregnant women 

Variables being collected include: date of commencement of survey, weight and height, pregnancy number, current 
weeks of gestation, highest education level, country of birth, ethnicity, rurality, DHB of residence, marital status, 
maternity provider type, current anxiety,21 weeks of pregnancy when first saw Doctor/Midwife, maternal bed type 
and sharing, sleep position and reasons for choosing this, advice received about sleep position and sources of 
information, changes to going-to-sleep position, knowledge re ‘Sleep-On-Side’ resources, anxiety after completing 
interview,22 opinion re provision of advice about late pregnancy going-to-sleep position to all pregnant women.  
 
Part B: Survey for health professionals 

Variables being collected include professional background, work location, health region of professional work, 
provision of going-to-sleep position advice, awareness of Sleep-On-Side resources, and knowledge of supine going-
to-sleep position and risk of stillbirth, opinion re whether sleep position advice should be given. 
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Analysis plan: 
 

Part A: Survey for pregnant women  
Descriptive statistics will be used to describe the study population and summarise data such as demographic 
characteristics, going to sleep position and sleep knowledge in late pregnancy. Scores for our anxiety scale will be 
compared in each participant at the beginning and end of the survey. Multivariate logistic regression will be 
performed to identify factors independently associated with supine going-to-sleep position in late pregnancy. 
Statistical significance will be defined at the 5% level and analysis carried out using SAS version 9.3 (SAS Institute 
Inc., Cary, NC, USA). 
 
Part B: Survey for health professionals 

Descriptive statistics will be used to describe the study population including professional grouping and geographic 
location. Knowledge of going to sleep position and risk of late stillbirth and knowledge of educational resources will 
be explored by geographic location and professional groupings using logistic regression. 
 
 

The statistical analysis will be carried out by Robin Cronin under the supervision of Associate Professor John 
Thompson. 
 

E) Ethics and safety 
 

Participant safety: not applicable 

Informed consent; completing the web based anonymous survey implies consent 

Confidentiality; data will be stored on a secure website. Identifying personal details are not collected. 

Safety monitoring; not applicable 

Relevant consultation:   

We have consulted with Ngā Māia ki Tāmaki Makaurau (Auckland regional group of Ngā Māia o Aotearoa, Māori 
Midwives) who endorse this as an important study with the potential to improve health outcomes for Māori. Megan 
Tahere, Ngā Māia ki Tāmaki Makaurau Māori Midwives Chairperson, and Ngatepaeru Marsters, Pasifika Midwives 
Aotearoa, have been members of the large New Zealand multidisciplinary ‘Maternal Sleep Position Awareness 
Campaign Team’ that worked collaboratively on the 2018 ‘Sleep-On-Side When Baby’s Inside’ public health 
campaign, as well as Lisa Paraku (Ngāti Tamaterā, Ngāti Porou), the consumer representative on the Perinatal and 
Maternity Mortality Review Committee and committee member of Sands Wellington-Hutt Valley. These team 
members had input into development of the surveys. The campaign team continue to provide consultation on this 
project.   

Health and Disability Ethics Committee (HDEC) approval not required. We have submitted an application to the 
Auckland Health Research Ethics Committee (AHREC) and this was approved 25.09.2019. We have also obtained 
locality approval for CMH 11.10.2019, and have applied for locality approval at the Auckland District Health Board. 

Data Storage / Data Protection / Data Privacy: Storage of the survey results will be on a University of Auckland 
password protected server. Access will be limited to the Principal and Co-investigators and their delegates. Personal 
details of the participants will be unable to be linked to their survey responses. 

 

By checking the boxes below I confirm that I Agree: 

☒ I have read “Health Research and Privacy: Guidance notes for health researchers and ethics committees”* 

☒ I have signed a confidentiality agreement (available from the Research Office) and uploaded it with the 
research application on the online Research Registry. This confidentiality agreement is relevant to any staff 
with access to the research data.  
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☒ I will only transfer Health Information** by email to those within the regional secure network (any 
Middlemore, Waitemata or ADHB email) who are members of the research team.  

☒ I will encrypt or password-protect any data storage devices (e.g. USB flash drives) used to store health 
information.  

☒ I will password-protect any files containing Health Information.  

☒ I will keep any hardcopy Health Information that relates to identifiable individuals for 10 years and then 
destroy it in a secure bin.  

*http://www.hrc.govt.nz/sites/default/files/Research%20involving%20personal%20health%20information.pdf 
**Note: anonymised information which cannot be linked to identifiable individuals is not regarded as Health 
Information by the Health Information Privacy Code (1994). 

 

F) Project Management 
 

Participating site(s) and persons;  

• CMH Women’s Health, Professor Lesley McCowan, Mrs Robin Cronin; trained research assistants 

• ADHB National Women’s Health, Professor Lesley McCowan, Mrs Robin Cronin; trained research assistants 
 
Responsibilities / tasks of each; 

• Professor Lesley McCowan is the principal investigator of the study. 

• Mrs Robin Cronin is a co-investigator and will be responsible for the day-to-day running of the study at both 
sites and for supervising the trained research assistants.  

• Trained research assistants will be responsible for introducing the survey to eligible pregnant women in 
community and hospital antenatal clinics following introduction by health professionals. 

 
Data ownership;  
Professor Lesley McCowan and Mrs Robin Cronin 
 
Risk management of project.  
Professor Lesley McCowan and Mrs Robin Cronin 
 

G) Timetable 
 

Outline from planning to completion and write up. 

Date Research Steps  

August 2019 Development of women’s and health professionals’ surveys.  

Sept 2019 Writing and submitting ethics applications to AHREC, and locality approval to CMH 
and ADHB. 

 

Oct 2019 Respond and update to requested changes from AHREC, CMH and ADHB 
Build online web-based survey using Qualtrics survey tools available free through the 
University of Auckland site license. 
https://www.software.auckland.ac.nz/itssoftware/sitelicensesrecordlist.php 
Establish the New Zealand web-based surveys accessed via a specially designed 
study-specific University of Auckland webpage. 
Begin recruitment via the webpage throughout New Zealand for both surveys. 

 

Nov 2019 Establish appropriate relationships with antenatal clinic health professionals and 
staff at CMH and ADHB in order to be appropriately introduced to pregnant women 
in the third trimester of pregnancy. 
Begin recruitment at CMH and ADHB. 

 

Dec 2019 Continue recruitment at CMH and ADHB  

Jan 2020 Continue recruitment at CMH and ADHB.  
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Feb 2020 Continue recruitment at CMH and ADHB (if 500 pregnant women have not been 
recruited).  
Continue recruitment of health providers of pregnancy care until the women’s 
survey is completed. 

 

March – May 2020 Data cleaning and analyses  

May – Dec 2020 Dissemination of study results at conferences and study days 
Write up manuscript for journal 

 

 

F) Resources 
 

The implications for resource utilisation should be minimal. We will discuss mechanisms with individual health 
practitioners and antenatal clinic staff about how best to identify pregnant women who may be eligible to 
participate. A health professional or member of the antenatal clinic staff will introduce the research assistants to 
the eligible women. Completing the interview will occur while the women are waiting for an antenatal 
appointment. The research assistants may require a seat in the waiting room but could also stand. The research 
assistants will have their own tablet and modem to connect to the internet.  
 

G) Research Output 

A. The effectiveness of the ‘Sleep-On-Side when Baby’s Inside’ campaign will be evaluated. This will provide 
feedback to the multi-disciplinary stakeholder group as to 1) how effective the campaign has been and 2) if and 
where further education may be required for New Zealand pregnant women and maternity providers. 

B. Dissemination of Results: Results of the study will be presented at local conferences such as the Perinatal 
Society of Australia and New Zealand, Perinatal Society of Australia and New Zealand, The New Zealand College 
of Midwives, and at District Health Board research days e.g. CMH Research Week and ADHB National Women’s 
Health Annual Clinical Report Day. The results will also be published in an appropriate medical or midwifery 
journal and presented at appropriate international scientific meetings. 
 

ADDITIONAL INFORMATION 

- CV template (standardised NZ RS&T-CV) can be accessed via the Ministry of Business, Innovation & 
Employment website: http://www.msi.govt.nz/get-funded/research-organisations/2012-investment 
round/appdocs/ 

- Egyptian Group for Surgical Science & Research:  http://www.ess-
eg.org/pages/groups/surgical/publications/1-how.pdf 

- Epiet (2005) How to Write a Study Protocol: http://www.docstoc.com/docs/432932/How-to-write-a-clinical-
study-protocol 

- Guideline for Good Clinical Practice E6(R1), ICH Harmonised Tripartite Guideline Section 6 ‘Clinical Trial 
Protocol and Protocol Amendments. http://www.ich.org/cache/compo/276-254-1.html 

- Manar Mohamed Moneer – How to Write a Study Protocol: 
http://www.nci.cu.edu.eg/lectures/monday2006/23-4/How%20to%20Write%20a%20Protocol.pdf 

- New Zealand Health and Disability Ethics Committee application form: can be accessed via their website 
http://www.ethics.health.govt.nz/ or directly via the Online Forms for New Zealand Research website 
https://www.ethicsform.org/Nz/SignIn.aspx 

- Singh, S, et al (2005) NTI bulletin: http://medind.nic.in/nac/t05/i1/nact05i1p5.pdf 
- WHO Recommended format for a research protocol: 

http://www.who.int/rpc/research_ethics/guide_rp/en/index.html 
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Appendices: 

 

 

Part A: Participant Information Sheet and Sleep Survey for Pregnant Women 

 
 
Part B: Participant Information Sheet and Sleep Survey for Health Professionals 

 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2020-047681:e047681. 11 2021;BMJ Open, et al. Cronin RS

https://www.healthed.govt.nz/resource/sleep-side-when-babys-inside-0
https://www.sleeponside.org.nz/June
http://dx.doi.org/10.1016/j.midw.2015.07.005


BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2020-047681:e047681. 11 2021;BMJ Open, et al. Cronin RS



Part A: Page 2 
 

 

SECTION A: General questions about you 
 

Knowing a bit about you helps us understand the 
information from our survey. 
  
1. How old are you? (in years) ___________   
   
2. Is this your first pregnancy? 

 No 
 Yes 

If “No” 

3. Before this pregnancy, how many babies have you given birth to? (after 20 weeks of pregnancy) ________ (number) 
 

4. How many weeks pregnant are you now, or were you when this baby was born? (in weeks) ______  
 
5. When is your baby due, or what date was this baby born?  (dd/mm/yyyy  e.g. 01/01/2000) ______/______/________  
 

6. Was this pregnancy ever a multiple pregnancy? (more than one baby) 

 No 
 Yes, twins 
 Yes, triplets or quadruplets or more 

 

7. A. What was your weight before this pregnancy? (in kg)  ______________  
 

7. B.  What is your current weight? (in kg)  ______________    
 

8.  How did you determine your weight? 

   I estimated my weight   I weighed myself   Weighed by doctor or midwife   
 
 
9. What is your height? (If unsure, what is your best guess) (in cm)  ______________     
 

10.  How did you determine your height? 

    I estimated my height    I measured my height    Measured by doctor or midwife   
 
 
11. What is your highest level of education?  

 Completed primary school 
 Completed years 8 – 10 (Form 2 – 4) at secondary school 
 Completed year 11 (Form 5) (NCEA 1/School Certificate) at secondary school 
 Completed year 12 (Form 6) (NCEA 2/University Entrance) at secondary school 
 Completed year 13 (Form 7) (NCEA 3/School Bursary) at secondary school 
 Completed Trade Certificate or Diploma after leaving school 
 Completed degree at University or Tertiary institute or Polytechnic  
 Completed postgraduate degree at University or Tertiary institute or Polytechnic 
 Other education (e.g. overseas system)  

12. Where were you born?  

 New Zealand 
 Australia 
 Samoa  
 Tonga 
 Cook Islands 
 Niue 
 Fiji 
 Other Pacific Island 
 China 
 India 

The survey was online and used Qualtrics survey logic (questions 
in brown text were answered by a subset of participants). 
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 Southeast Asia 
 Latin America 
 Africa 
 Middle East 
 United Kingdom 
 Ireland 
 United States 
 Canada 
 Other European country 
 Other country not listed here  

13. If you were not born in New Zealand, how many years have you lived in NZ? (years)_______  
 

14. What are your ethnic groups? (Please select all answers that apply to you) 

 Māori  
 NZ European 
 Other European 
 Tokelauan  
 Samoan  
 Tongan 
 Indian 
 Cook Island Māori 
 Fijian  
 Niuean 
 Other Pacific Island 
 Southeast Asian 
 Chinese 
 Other Asian  
 Latin American 
 African 
 Middle Eastern 
 Other Ethnicity 
 Don’t know 
 I prefer not to answer 

 
 

15. How would you describe where you usually live during this pregnancy?  

 Urban (in or near a large city) 
 Semi-rural (in or near a small city or large town) 
 Rural (in or near a small town) 
 Remote rural (not near a small town, large town or city) 

 
 

16. During this pregnancy which district / region did you live in most of the time? 

 Northland (Whangarei, Kawakawa, Dargaville, Kaitaia, Kerikeri) 
 Waitemata (North Shore & West Auckland including Helensville, Wellsford, Whangaparoa) 
 Auckland Central (Central Auckland suburbs and Hauraki Gulf Islands) 
 Counties Manukau (South Auckland including Pukekohe, Port Waikato, Miranda, Clevedon) 
 Waikato (Hamilton, Te Kuiti, Taumarunui, Thames, Tokorua) 
 Bay of Plenty (Tauranga, Mount Manganui, Waihi, Whakatane) 
 Tairawhiti (Gisborne, Hicks Bay, Tolaga Bay) 
 Hawkes Bay (Hastings, Napier, Wairoa) 
 Taranaki (New Plymouth, Hawera, Stratford, Patea) 
 Lakes District (Rotorua, Taupo, Turangi) 
 Whanganui (Whanganui, Marton, Waiouru, Taihape, Ohakune, South Ruapehu) 
 Mid Central (Palmerston North, Feilding, Dannevirke, Foxton, Levin, Otaki) 
 Wairarapa (Martinborough, Featherston, Greytown, Carterton, Masterton) 
 Hutt Valley (Lower and Upper Hutt, Petone, Wainuiomata, Eastbourne) 
 Capital & Coast (Wellington, Porirua, Paraparaumu, Waikanae) 
 Nelson Marlborough (Nelson, Picton, Blenheim, Motueka, Murchison) 
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 Canterbury (Christchurch, Kaikoura, Ashburton, Chatham Islands) 
 South Canterbury (Timaru, Twizel, Geraldine, Waimate, Temuka) 
 Southern (Dunedin, Oamaru, Ranfurly, Queenstown, Wanaka, Invercargill, Gore) 
 West Coast (Greymouth, Hokitika, Reefton, Westport, Buller) 
 Other NZ area/region not listed here 
 Overseas  

 

 

17. What is your current marital status?  

 Single (do not live with partner; may live with family or friends) 
 Married 
 Defacto (live with partner, not married)  
 Other living situation 

 

18. Please read each statement and then tick the most appropriate box to indicate how you feel right now.  

Please do not spend too much time on any one statement but give the answer which best describes your present feelings.                      

19. Who is currently providing your pregnancy care? (Please select all answers that apply to you) 

 Midwife (self-employed community based LMC)  
 Midwife (hospital-employed core midwife) 
 Hospital employed doctor (obstetrician/obstetric Registrar/RMO) 
 Private obstetrician 
 Family Doctor - GP 
 Other (please tell us who) _______________________________________________________________ 

 

20. How many weeks pregnant were you, when you first saw a midwife or doctor about your pregnancy? (weeks)  _______  
 

 

SECTION B: Sleep questions. 

What you tell us in this section helps us to gain greater understanding of how pregnant women sleep in the last three months of 

pregnancy. 

21. What size bed/sleep surface did you usually go-to-sleep on at night over the last week?   

(or if given birth, the last week of this pregnancy) 

 King or Super-King bed 
 Queen bed 
 Double bed 
 Single bed 
 Sofa or couch 
 Mattress on the floor 
 Other size bed/sleep surface 

 

22. Did anyone else usually sleep on the same bed/sleeping surface as you over the last week?  

(or if given birth, the last week of this pregnancy) 
 (Please select all answers that apply to you) 

 No 
 Yes, partner 
 Yes, other adult 
 Yes, child or children  
 Yes, pet (e.g. cat, dog)  

 Not at all Somewhat Moderately Very much 
a. I feel calm     

b. I am tense     

c. I feel upset     

d. I am relaxed     

e. I feel confident     

f.  I am worried     
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23. What position did you usually go-to-sleep in over the last week?  (or if given birth, the last week of this pregnancy) 

 
Left side Back Right side Tummy 

Sitting or 
Propped 

Up 

Both Left 
and Right 

sides 

No 
particular 
position 

Don't 
remember 

Last week         

 

 

24. What position has been the most comfortable for you to go-to-sleep in over the last week? 

 (or if given birth, the last week of this pregnancy) 

 
Left side Back Right side Tummy 

Sitting or 
Propped 

Up 

Both Left 
and Right 

sides 

No 
particular 
position 

Don't 
remember 

Last week         

 

 

25. Why did you choose this going-to-sleep position over the last week?  
(or if given birth, the last week of this pregnancy) 
 (Please select all answers that apply to you) 

 Easier to get to sleep 
 Easier to get into or out of bed  
 Easier to breathe 
 Habit, always gone to sleep this way  
 Relieves hip or back discomfort  
 Relieves reflux /heartburn  
 Child or children in bed  
 Like to face away or towards my partner  
 Advised it was better for baby 
 Feel dizzy or unwell when lying on my back 
 More comfortable  
 Other (please tell us) ________________________________________  

 
 

26. What position did you go-to-sleep in last night?  

 (or if given birth, the last night of this pregnancy) 

 
Left side Back 

Right 
side 

Tummy 
Sitting or 
Propped 

Up 

Either Left 
or Right 

side 

No 
particular 
position 

Don't 
remember 

Last night         

 

 

 

SECTION C. Going-to-sleep position advice. 
 

This section will help us to get useful information about sleep to pregnant women. 
 
27. Have you been given advice or information about going-to-sleep position during late pregnancy?  

(Please select all answers that apply to you) 

 No  
 Yes, from my midwife or doctor 

 Yes, I read or heard it from another source 
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If “Yes, GIVEN ADVICE OR INFORMATION” 

28.  What advice did you get from your midwife or doctor about going-to-sleep position during late pregnancy? 
(Please select all answers that apply to you) 

 Not to be concerned about my going-to-sleep position 

 Not to go-to-sleep on my back 
 Go-to-sleep on either side 

 Go-to-sleep on my left side 
 Go-to-sleep on my right side 
 Go-to-sleep with a pillow behind my back 
 Go-to-sleep with a pillow between my legs or knees 
 Go-to-sleep sitting or propped up 
 Go-to-sleep in the most comfortable position 
 Other going-to-sleep position advice (please tell us) __________________________________ 

 
29. What did you read or hear about going-to-sleep position during late pregnancy from other sources? (Other than your 
midwife or doctor) 
 (Please select all answers that apply to you) 

 No advice from other sources 

 Not to be concerned about my going-to-sleep position 

 Not to go-to-sleep on my back 
 Go-to-sleep on either side 

 Go-to-sleep on my left side 
 Go-to-sleep on my right side 
 Go-to-sleep with a pillow behind my back 
 Go-to-sleep with a pillow between my legs or knees 
 Go-to-sleep sitting or propped up 
 Go-to-sleep in the most comfortable position 
 Other going-to-sleep position advice (please tell us) __________________________________ 

 
If other than “NO ADVICE FROM OTHER SOURCES” 

29. Where did you get this other source of going-to-sleep position information from?  
(Please select all answers that apply to you) 

 Family and friends 
 Social media (e.g. Facebook, Twitter, Instagram etc.) 
 Internet (e.g. pregnancy websites, forums, online news/movies) 
 Phone app  
 Pamphlet about pregnancy going-to-sleep position 
 Online video about pregnancy going-to-sleep position 
 Childbirth educator during antenatal classes 
 Yoga teacher 
 Other health professional (e.g. osteopath, physio) 
 TV or radio 
 Book, magazine, or newspaper 
 Other source of information (please tell us) _____________________________________________  

 
 

If “Yes, GIVEN ADVICE OR INFORMATION” 

30. Did the advice or information about going-to-sleep position during late pregnancy worry you?  

 Not at all 
 Somewhat 
 Moderately 
 Very much 

 

31. Have you changed your going-to-sleep position in this pregnancy because of the advice or information? 

  No, did not change my going-to-sleep position 
  Yes, changed my going-to-sleep position 
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39. Did anyone show you this online video about going-to-sleep position during late pregnancy? 

 No  
 Yes 
 Unsure 

If “Yes” 

40.   Who showed you? (Please select all answers that apply) 

  Midwife 
  Doctor 
  Nurse 
  Family and friends 
  Childbirth educator during antenatal classes 
  I saw it myself 
  Other person showed me 

 
41. Did you feel satisfied with the advice you were given about late pregnancy going-to-sleep position? 

 Not at all 
 Somewhat 
 Moderately 
 Very much 

 

42. Do you believe all pregnant women should be given advice about late pregnancy going-to-sleep position? 

 No 
 Yes 
 Unsure 

 

43. Has anyone helped you with filling out the answers to this survey? 

 No 
 Yes 

If “Yes” 

44. Who has helped you with completing this survey? 
  Partner 
  Friend or family 
  Midwife 
  Doctor 
  Researcher 
  Other person helped me 

45. Please feel free to add any additional comments 

 

46. THANK YOU FOR TAKING PART IN THIS SURVEY. 

• For more information about late pregnancy going-to-sleep position, please go to www.sleeponside.org.nz 

• To order free late pregnancy going-to-sleep position posters/pamphlets (available in te reo Māori, English, Samoan, Tongan, 
Hindi) go to www.healthed.govt.nz/resource/sleep-side-when-babys-inside-0 

• If you have any questions about this survey, please contact Project Manager, Robin Cronin, r.cronin@auckland.ac.nz , or 

Principal Investigator, Professor Lesley McCowan, l.mccowan@auckland.ac.nz, phone +64 9 923 5025 

47. Do you wish to receive a copy of the results of the survey?  

 No 
 Yes 

If “Yes” 

16. Please enter your email or address if you wish to receive a copy of results. This will not be linked to your survey. 

_______________________________________________________________________________________________  
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Thank you in advance for taking part and helping to increase our understanding of healthy sleep in 

pregnancy! 

 

 

SECTION A: GENERAL QUESTIONS ABOUT YOU 

Knowing a bit about you helps us understand the information from our survey. 
    
1. What is your role in maternity care?   

 Midwife (self-employed community based LMC)  
 Midwife (hospital-employed core midwife) 
 Midwife (education, research, management) 
 Student Midwife 
 Hospital employed doctor (obstetrician, obstetric registrar, RMO) 
 Private Obstetrician 
 Family Doctor – GP 
 Childbirth educator 
 Nurse 
 Other role 

2. How would you describe where you usually work?   

 Urban (in or near a large city) 
 Semi-rural (in or near a small city or large town) 
 Rural (in or near a small town) 
 Remote rural (not near a small town, large town or city) 

 

3. Which district/region do you usually work in?   

 Northland (Whangarei, Kawakawa, Dargaville, Kaitaia, Kerikeri) 
 Waitemata (North Shore & West Auckland including Helensville, Wellsford, Whangaparoa) 
 Auckland Central (Central Auckland suburbs and Hauraki Gulf Islands) 
 Counties Manukau (South Auckland including Pukekohe, Port Waikato, Miranda, Clevedon) 
 Waikato (Hamilton, Te Kuiti, Taumarunui, Thames, Tokorua) 
 Bay of Plenty (Tauranga, Mount Manganui, Waihi, Whakatane) 
 Tairawhiti (Gisborne, Hicks Bay, Tolaga Bay) 
 Hawkes Bay (Hastings, Napier, Wairoa) 
 Taranaki (New Plymouth, Hawera, Stratford, Patea) 
 Lakes District (Rotorua, Taupo, Turangi) 
 Whanganui (Whanganui, Marton, Waiouru, Taihape, Ohakune, South Ruapehu) 
 Mid Central (Palmerston North, Feilding, Dannevirke, Foxton, Levin, Otaki) 
 Wairarapa (Martinborough, Featherston, Greytown, Carterton, Masterton) 
 Hutt Valley (Lower and Upper Hutt, Petone, Wainuiomata, Eastbourne) 
 Capital & Coast (Wellington, Porirua, Paraparaumu, Waikanae) 
 Nelson Marlborough (Nelson, Picton, Blenheim, Motueka, Murchison) 
 Canterbury (Christchurch, Kaikoura, Ashburton, Chatham Islands) 
 South Canterbury (Timaru, Twizel, Geraldine, Waimate, Temuka) 
 Southern (Dunedin, Oamaru, Ranfurly, Queenstown, Wanaka, Invercargill, Gore) 
 West Coast (Greymouth, Hokitika, Reefton, Westport, Buller) 
 Other NZ area/region 
 Overseas 

 
 

SECTION B. GOING-TO-SLEEP POSITION ADVICE 

What you tell us in this section helps us to work out how to get useful information about healthy sleep to 

pregnant women.   

4.  What, if any, advice have you given to pregnant women about going-to-sleep position during late pregnancy (from 28 weeks)?  
(Please select all answers that apply to you) 

 No advice about going-to-sleep position 

 Not to go-to-sleep on their back 
 To go-to-sleep on either side 

The survey was online and used Qualtrics survey logic (questions 
in brown text were answered by a subset of participants). 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2020-047681:e047681. 11 2021;BMJ Open, et al. Cronin RS



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2020-047681:e047681. 11 2021;BMJ Open, et al. Cronin RS



Part B:  Page 4 
 

 Workshop/meeting 
 Colleague told me 
 Family or friends 
 My professional organisation  
 Social media (e.g. Facebook, Twitter, Instagram) 
 Internet (e.g. pregnancy websites/forums, online news/movies) 
 Phone app 
 TV or radio 
 Book, magazine, or newspaper 
 Childbirth educator during antenatal classes 
 Other health professional (e.g. yoga teacher, osteopath, physio) 
 Other source of information (please tell us) _____________________________________________  

 

11. Do you believe all pregnant women should be given advice to go-to-sleep on their side during late pregnancy to reduce the 

risk of stillbirth?  

 No  
 Yes 
 Unsure  

If “No” or ‘’Unsure”  

12. Why are you unsure that all pregnant women should be given advice to go-to-sleep on their side during late 

pregnancy to reduce the risk of stillbirth?? (Please select all answers that apply to you) 

 Do not know enough about going-to-sleep position and the risk of late stillbirth 

 Do not believe that supine/back going-to-sleep position increases the risk of late stillbirth  

 Telling pregnant women about going-to-sleep sleep position may make them anxious 

 Other, (please tell us why) _____________________________________________ 

 

13. Please feel free to add any additional comments 

 
 
 
 
 
 
 

 

 

14. Thank you for taking part in this survey 
 

For more information about late pregnancy going-to-sleep position, please go to www.sleeponside.org.nz 

 

To order free late pregnancy going-to-sleep position posters/pamphlets (available in te reo Māori, English, Samoan, Tongan, 

Hindi) go to www.healthed.govt.nz/resource/sleep-side-when-babys-inside-0 

  

If you have any questions about this survey, please contact Project Manager, Robin Cronin, r.cronin@auckland.ac.nz , or Principal 

Investigator, Professor Lesley McCowan, l.mccowan@auckland.ac.nz, phone +64 9 923 5025 

 

 

 

15. Do you wish to receive a copy of the results of the survey?  

 No 

 Yes 

If “Yes”  

16. Please enter your email or address if you wish to receive a copy of results from this survey.   

(Your email/address will not be linked to your survey). 

 

________________________________________________________________________________________________ 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2020-047681:e047681. 11 2021;BMJ Open, et al. Cronin RS

http://www.sleeponside.org.nz/
http://www.healthed.govt.nz/resource/sleep-side-when-babys-inside-0
http://www.healthed.govt.nz/resource/sleep-side-when-babys-inside-0
mailto:r.cronin@auckland.ac.nz?subject=Pregnancy%20Sleep%20Survey%20Question
mailto:l.mccowan@auckland.ac.nz?subject=Pregnancy%20Sleep%20Survey%20Question


BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2020-047681:e047681. 11 2021;BMJ Open, et al. Cronin RS



Part B:  Page 2 
 

Thank you in advance for taking part and helping to increase our understanding of healthy sleep in 

pregnancy! 

 

 

SECTION A: GENERAL QUESTIONS ABOUT YOU 

Knowing a bit about you helps us understand the information from our survey. 
    
1. What is your role in maternity care?   

 Midwife (self-employed community based LMC)  
 Midwife (hospital-employed core midwife) 
 Midwife (education, research, management) 
 Student Midwife 
 Hospital employed doctor (obstetrician, obstetric registrar, RMO) 
 Private Obstetrician 
 Family Doctor – GP 
 Childbirth educator 
 Nurse 
 Other role 

2. How would you describe where you usually work?   

 Urban (in or near a large city) 
 Semi-rural (in or near a small city or large town) 
 Rural (in or near a small town) 
 Remote rural (not near a small town, large town or city) 

 

3. Which district/region do you usually work in?   

 Northland (Whangarei, Kawakawa, Dargaville, Kaitaia, Kerikeri) 
 Waitemata (North Shore & West Auckland including Helensville, Wellsford, Whangaparoa) 
 Auckland Central (Central Auckland suburbs and Hauraki Gulf Islands) 
 Counties Manukau (South Auckland including Pukekohe, Port Waikato, Miranda, Clevedon) 
 Waikato (Hamilton, Te Kuiti, Taumarunui, Thames, Tokorua) 
 Bay of Plenty (Tauranga, Mount Manganui, Waihi, Whakatane) 
 Tairawhiti (Gisborne, Hicks Bay, Tolaga Bay) 
 Hawkes Bay (Hastings, Napier, Wairoa) 
 Taranaki (New Plymouth, Hawera, Stratford, Patea) 
 Lakes District (Rotorua, Taupo, Turangi) 
 Whanganui (Whanganui, Marton, Waiouru, Taihape, Ohakune, South Ruapehu) 
 Mid Central (Palmerston North, Feilding, Dannevirke, Foxton, Levin, Otaki) 
 Wairarapa (Martinborough, Featherston, Greytown, Carterton, Masterton) 
 Hutt Valley (Lower and Upper Hutt, Petone, Wainuiomata, Eastbourne) 
 Capital & Coast (Wellington, Porirua, Paraparaumu, Waikanae) 
 Nelson Marlborough (Nelson, Picton, Blenheim, Motueka, Murchison) 
 Canterbury (Christchurch, Kaikoura, Ashburton, Chatham Islands) 
 South Canterbury (Timaru, Twizel, Geraldine, Waimate, Temuka) 
 Southern (Dunedin, Oamaru, Ranfurly, Queenstown, Wanaka, Invercargill, Gore) 
 West Coast (Greymouth, Hokitika, Reefton, Westport, Buller) 
 Other NZ area/region 
 Overseas 

 
 

SECTION B. GOING-TO-SLEEP POSITION ADVICE 

What you tell us in this section helps us to work out how to get useful information about healthy sleep to 

pregnant women.   

4.  What, if any, advice have you given to pregnant women about going-to-sleep position during late pregnancy (from 28 weeks)?  
(Please select all answers that apply to you) 

 No advice about going-to-sleep position 

 Not to go-to-sleep on their back 
 To go-to-sleep on either side 

The survey was online and used Qualtrics survey logic (questions 
in brown text were answered by a subset of participants). 
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 Workshop/meeting 
 Colleague told me 
 Family or friends 
 My professional organisation  
 Social media (e.g. Facebook, Twitter, Instagram) 
 Internet (e.g. pregnancy websites/forums, online news/movies) 
 Phone app 
 TV or radio 
 Book, magazine, or newspaper 
 Childbirth educator during antenatal classes 
 Other health professional (e.g. yoga teacher, osteopath, physio) 
 Other source of information (please tell us) _____________________________________________  

 

11. Do you believe all pregnant women should be given advice to go-to-sleep on their side during late pregnancy to reduce the 

risk of stillbirth?  

 No  
 Yes 
 Unsure  

If “No” or ‘’Unsure”  

12. Why are you unsure that all pregnant women should be given advice to go-to-sleep on their side during late 

pregnancy to reduce the risk of stillbirth?? (Please select all answers that apply to you) 

 Do not know enough about going-to-sleep position and the risk of late stillbirth 

 Do not believe that supine/back going-to-sleep position increases the risk of late stillbirth  

 Telling pregnant women about going-to-sleep sleep position may make them anxious 

 Other, (please tell us why) _____________________________________________ 

 

13. Please feel free to add any additional comments 

 
 
 
 
 
 
 

 

 

14. Thank you for taking part in this survey 
 

For more information about late pregnancy going-to-sleep position, please go to www.sleeponside.org.nz 

 

To order free late pregnancy going-to-sleep position posters/pamphlets (available in te reo Māori, English, Samoan, Tongan, 

Hindi) go to www.healthed.govt.nz/resource/sleep-side-when-babys-inside-0 

  

If you have any questions about this survey, please contact Project Manager, Robin Cronin, r.cronin@auckland.ac.nz , or Principal 

Investigator, Professor Lesley McCowan, l.mccowan@auckland.ac.nz, phone +64 9 923 5025 

 

 

 

15. Do you wish to receive a copy of the results of the survey?  

 No 

 Yes 

If “Yes”  

16. Please enter your email or address if you wish to receive a copy of results from this survey.   

(Your email/address will not be linked to your survey). 
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Table A Characteristics of participants in pregnant women’s survey compared to New Zealand 
births 
 Pregnant women’s survey  New Zealand births  
 N=1633 

n (column %) 
N=60439 

n (column %) 
Ethnicity 
European 947 (58.0) 26951 (44.6) 
Māori 261 (16.0) 15128 (25.0) 
Pacific 178 (10.9) 6087 (10.1) 
Indian 88 (5.4) 3872 (6.4) 
Asian-non-Indian 102 (6.3) 6834 (11.3) 
Other ethnicity 57 (3.5) 1567 (2.6) 
Location N=1624 N=60454 
Auckland region 719 (44.3)  21912 (36.2) 
Other regions 905 (57.7)  38542 (63.8) 
Maternal age (years median) 30.0  30.5 
 
 
Table B Pregnant women and health professionals: other sources of sleep-on-side advice 
 Pregnant women’s survey  Health professionals’ 

survey  
Other sources of sleep-on-side advice (other than midwife/doctor) (multiple response) 
 N=698 

n (column %) 
N=709 

n (column %) 
Internet 503 (30.8) 69 (9.7) 
Family and friends 215 (13.2) 18 (2.5) 
Pamphlet 177 (10.8) 224 (31.6) 
Childbirth educator 164 (10.0) 26 (3.7) 
Phone app 159 (9.7) 1 (0.1) 
Social media 153 (9.4) 52 (7.3) 
Book/magazine/newspaper 80 (4.9) 21 (3.0) 
Other health professional* 45 (2.8) 10 (1.4) 
Online video 28 (1.7) 62 (8.7) 
Yoga instructor 21 (1.3) 4 (0.6) 
Radio and TV 14 (0.9) 27 (3.8) 
Colleague 10 (0.6) 150 (21.6) 
Research article 3 (0.2) 188 (26.5) 
Professional organisation - 214 (30.2) 
Professional workshop/meeting - 153 (21.6) 
Professional conference - 143 (20.2) 
Viewed sleep-on-side campaign pamphlet/poster 
 N=1633 

n (column %) 
N=709 

n (column %) 
No 1189 (72.8) 255 (36.0) 
Yes 362 (22.2) 429 (60.5) 
Unsure 82 (5.0) 21 (3.0) 
Viewed sleep-on-side campaign video 
 N=1633 

n (column %) 
N=709 

n (column %) 
No 1556 (95.3) 578 (81.5) 
Yes 49 (3.0) 131 (18.5) 
Unsure  28 (1.7) - 
*Other health professional comprises physiotherapist, osteopath, massage therapist 
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Table C Pregnant women’s survey: sleep factors last week and sleep-on-side advice 
Sleep factors last week Aware of advice Unaware of advice Total 
 n=1412 

n (column %) 
n=221 

n (column %) 
N=1633 

n (column %) 
Bed type  
King or Super-King bed 486 (34.4) 61 (27.6) 547 (33.5) 
Queen bed 816 (57.8) 130 (58.8) 946 (57.9) 
Double bed 85 (6.9) 27 (12.2) 112 (6.9) 
Single bed 13 (0.9) 3 (1.4) 16 (1.0) 
Other surface (mattress 
on floor, sofa, other) 

12 (0.8) 0 12 (0.7) 

Share bed overnight 
No 105 (7.4) 19 (8.6) 124 (7.6) 
Partner/other adult  1005 (71.2) 148 (67.0) 1153 (70.6) 
Partner/other adult and 
child(ren)  

102 (7.2) 23 (10.4) 125 (7.7) 

Child(ren) only 43 (3.0) 21 (9.5) 64 (3.9) 
Pet only 16 (1.1) 2 (0.9) 18 (1.1) 
Partner/other adult and 
pet  

128 (9.1) 8 (3.6) 136 (8.3) 

Partner/other adult and 
child(ren) and pet  

13 (0.8) 0 13 (0.8) 

Going-to-sleep position (last week) 
Non-supine 1402 (99.3) 212 (95.9) 1614 (98.8) 
Supine 10 (0.7) 9 (4.1) 19 (1.2) 
Reasons for going-to-sleep position (multiple response answer) 
Better for baby 858 (60.8) 0 858 (52.5) 
More comfortable  588 (41.6) 144 (65.2) 732 (44.8) 
Easier to get to sleep 492 (34.8) 86 (38.9) 578 (35.4) 
Hip/back/shoulder 
discomfort  

323 (22.9) 59 (26.7) 382 (23.4) 

Easier to breathe 268 (19.0) 47 (21.3) 315 (19.3) 
Easier to get in/out of 
bed  

231 (16.4) 37 (16.7) 268 (16.4) 

Habit, always sleep this 
way  

223 (15.8) 39 (17.6) 262 (16.0) 

Face away/towards 
partner  

169 (13.0) 31 (18.3) 200 (13.6) 

Relieves reflux/heartburn  147 (11.4) 27 (17.0) 174 (12.1) 
Dizzy/unwell when 
supine 

106 (8.4) 14 (8.9) 120 (8.4) 

Child/children in bed  35 (3.0) 7 (4.4) 42 (3.2) 
Other  15 (1.1) 3 (1.4) 18 (1.1) 
 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2020-047681:e047681. 11 2021;BMJ Open, et al. Cronin RS



Supplementary data file 2 

3 

 

Table D Health professionals’ survey: awareness and provision of sleep-on-side advice  
Awareness of supine going-to-sleep position and risk of late stillbirth (by role of 
health professional*) 
 Aware of risk Unaware of risk  
 (n=543) 

n (column %) 
(n=166) 

n (column %) 
Univariable OR  

(95% CI) 
Midwife continuity of care 218 (40.1) 19 (11.4) 1 
Midwife other  166 (30.6) 23 (13.9) 1.59 (0.84-3.02) 
General practitioner 115 (21.2) 78 (47.0) 9.63 (5.49-16.90) 
Doctor hospital employed 5 (3.0) 28 (5.2) 2.05 (0.71-5.92) 
Nurse  29 (5.3) 41 (24.7) 16.22 (8.32-31.63) 
Other health professional 15 (2.8) 5 (3.0) 3.82 (1.25-11.67) 
Sleep-on-side advice provided to pregnant women (by role of health professional*) 
 Yes advice  No advice   
 (n=605) 

n (column %) 
(n=104) 

n (column %) 
Univariable OR (95% 

CI) 
Midwife continuity of care 234 (38.7) 3 (2.9) 1 
Midwife other  183 (30.2) 6 (5.8) 2.56 (0.63-10.36) 
General practitioner 100 (16.5) 60 (57.7) 46.79 (14.34-152.72) 
Doctor hospital employed 30 (5.0) 3 (2.9) 7.80 (1.51-40.40) 
Nurse  39 (6.4) 31 (29.8) 61.99 (18.07-212.62) 
Other health professional 19 (3.1) 1 (1.0) 4.11 (0.41-41.39) 
Location of health professional practice and sleep-on-side advice provided to 
pregnant women 
 Yes advice No advice  Univariable OR 
 (n=605) 

n (column %) 
(n=104) 

n (column %) 
(95% CI) 

Urban 414 (68.4) 67 (64.4) 1 
Semi-rural 104 (17.2) 20 (19.2) 0.82 (0.49-1.45) 
Rural 68 (11.2) 14 (13.5) 0.79 (0.42-1.148) 
Remote rural 19 (3.1) 3 (2.9) 1.03 (0.30-3.56) 
Health professional roles are defined as midwife continuity of care (community-based 
continuity of care midwife), midwife other (hospital-based and educational institution-based 
midwife), doctor employed to provide hospital-based maternity care, general practitioner and 
nurse (community-based primary care and hospital-based) who may provide care for women 
who are pregnant, and other (childbirth educator, other community-based health provider). 
 
 
 
Table E  Pregnant women and health professionals: belief in sharing sleep-on-side advice 
with pregnant women to reduce risk of late stillbirth 
Belief in sharing sleep-on-
side advice 

Pregnant women’s survey Health professionals’ 
survey 

 N=1633 
n (column %) 

N=709 
n (column %) 

Yes, share advice 1499 (91.8) 685 (96.6) 
No, do not share advice 16 (1.0) 5 (0.7) 
Unsure about sharing advice 118 (7.2) 19 (2.7) 
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