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Provision of a wahakura or Pepi-pod as part of a safe 

sleep education programme significantly improves 

breastfeeding rates. 

 Pepi-pod RCT infant age 4-months (any breastfeeding):  

54% intervention group vs 32% control group P = 0.03 1

 Wahakura vs Bassinet RCT at age 6-months (full 

breastfeeding) 22.5% vs 10.7%, P = 0.04 2

1. McIntosh C, Trenholme A, Stewart J, Vogel A. Evaluation of a Sudden Unexpected Death in Infancy intervention 
programme aimed at improving parental awareness of risk factors and protective infant care practices. J 
Paediatr Child Health. 2017 Nov 10. doi: 10.1111/jpc.13772. 

2. Baddock SA, Tipene-Leach D, Williams SM et al. Wahakura versus bassinet for safe infant sleep: A randomized 
trial. Pediatrics 2017;139: e20160162.

Safe Sleep Spaces 

improve breastfeeding rates





Overview

• What is SUDI

• SUDI messaging 

• Calculating the risk

• Confident conversations

• Objective and targeted



How do we support Kate and her 

partner to prevent SUDI?

Kate is 22 years old. She smokes, no alcohol or drugs. Her partner 

does not smoke. Her baby is a boy, BW 2850g.

She’s sleeping baby Sam on his side she’s bed-sharing. She’s not sure 

she wants to continue breastfeeding.



McIntosh CG & Mitchell EA. The evolving understanding of sudden unexpected infant death. Pediatr Ann. 2017:46(8):e278-e283.



Unsafe 
Sleep

Vulnerable 
baby

McIntosh CG, Mitchell EA. The evolving understanding of sudden unexpected infant death. Pediatr Ann. 2017:46(8):e278-e283.

SUDI - a lack of response to a breathing problem in sleep



and



and



NZ Herald 9 July 2016



1. Multi-pronged, consistent messaging across multiple levels.

2. Safe sleep interventions should be crafted specifically for higher 
risk groups.

Salm Ward TC, Balfour GM. Infant safe sleep interventions, 1990-2015: A Review. J Community Health. 
2016;41(1):180-196

Effective SUDI Messaging and Interventions



Messaging

The challenges

• Too many messages!

• Who is the target audience?

• What is the priority message?

• SUDI risk is not the only consideration.



In an ideal world…

Excerpted from Sweet Sleep: Nighttime and Naptime Strategies for the 

Breastfeeding Family, Chapter 2: The Safe Sleep Seven, by Diane 

Wiessinger, Diana West, Linda J. Smith, Teresa Pitman, a La Leche League 

International book, Ballantine Books, 2014.
https://www.babycentre.co.uk/x7766/how-can-i-make-co-sleeping-safe

https://www.llli.org/resources/sweet-sleep/
https://www.babycentre.co.uk/x7766/how-can-i-make-co-sleeping-safe


The reality in NZ…

Kartya Walker, Go Petition; Healthy Homes, Healthy Families, May 2016, 

https://www.gopetition.com/petitions/healthy-homes-healthy-families.html

Olivia Carville. Poverty strikes at home, children first victims. Stuff, Feb 

15 2013, http://www.stuff.co.nz/ipad-editors-picks/8306750/Poverty-

strikes-at-home-children-first-victims

https://www.gopetition.com/petitions/healthy-homes-healthy-families.html
http://www.stuff.co.nz/ipad-editors-picks/8306750/Poverty-strikes-at-home-children-first-victims


Unexplained death in infancy, by ethnic group in England and Wales 2006-2012. 

Mary E Kroll et al. J Epidemiol Community Health 

2018;72:911-918 ©2018 by BMJ Publishing Group Ltd

65% births, 73% of SUDI

3% births, 5% of SUDI

Greatest number of 

SUDI in the largest 

birth cohort



Trends in SUID: rates per 100 000 live births by race/ethnicity: United States, 1995–2013. 

Sharyn E. Parks et al. Pediatrics 2017;139:e20163844 ©2017 by American Academy of Pediatrics

Am Indian/Alaskan Native

Non-Hisp Black

Non-Hisp White

Hispanic

Asian/Pacific Is



Ethnicity Rate per 1000 

live births 

(95% CI)

Deaths 5 

years 

Māori 1.36 

(1.11-1.60)

116

Pacific 1.35 

(0.97-1.83)

41

Non-M Non-PI 0.21 

(0.15-0.29)

38



Maternal smoking & bed-sharing significantly increases risk

Edwin A Mitchell, John MD Thompson, Jane Zuccollo, et al. The combination of bed sharing and maternal smoking leads to a greatly increased risk of sudden 

unexpected death in infancy: the New Zealand SUDI Nationwide Case Control Study. NZ Med. J. 2nd June 2017, Volume 130 Number 1456.
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There is a trade-off when messaging about bed-sharing
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If bed sharing
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If beds haring reduces
to 25%

Infants born in CMH DHB area 2018 

Māori 1464 Pacifika 2503 European/other 2743 Asian 687

SUDI 2013-17

Māori 26, Pacific Is. 21, Other 2 



Effective enough?



NO one set of SUDI prevention messages 

works for everyone.
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Risk factors  Multivariate 
Odds Ratio 

95%Confidence 
Intervals 

Maternal and paternal smoking Mother 1.5 1.2-2.1 

Father 1.1 0.8-1.4 

Both 2.9 2.3-3.6 

Bed-sharing* < 3 months’ age  2.7 1.4-5.3 

Not breastfeeding  1.5 1.2-1.8 

Sleep position Side 1.5 1.2-2.1 

Prone 10.5 7.5-14.6 

Maternal drug and or alcohol use Alcohol (> 2 units in last 
24 hours) 

4.8 2.6-8.9 

Illegal drugs since baby 
born 

11.5 2.2-59.5 

Male gender Matched studies 0.8 0.6-1.1 

Unmatched studies 1.6 1.3-1.9 

Ethnicity ‘non-white’  1.5 1.1-1.9 

Low birth weight 2500-3499g 1.7 1.4-2.0 

2000-2499 4.2 2.9-6.0 

< 2000g 9.6 6.2-14.7 

Younger maternal age 26-30 years 1.9 1.5-2.3 

21-25 3.0 2.4-3.8 

19-20 7.7 5.2-11.4 

18 and under 9.1 5.9-14.1 

Higher birth order 2 2.3 1.9-2.9 

5 or more 7.7 5.3-11.3 

Pacifier use  0.4 0.3-0.5 

Mothers marital status Single 1.9 1.5-2.4 

Not sleeping in same room as 
parent 

 2.4 2.0-2.9 

 

Risk and Protective Factors

Combined data from 5 case control studies:
ECAS , Scottish, New Zealand, Irish, GeSID

Carpenter R, McGarvey C, Mitchell EA, et al. Bed sharing when parents do not 
smoke: Is there a risk of SIDS? An individual level analysis of five major case-
control studies. BMJ Open. 2013;3(5):10.1136/bmjopen-2012-002299.

Hauck FR, Omojokun OO, Siadaty MS. Do pacifiers reduce the risk of sudden 
infant death syndrome? A meta-analysis. Pediatrics. 2005;116(5):e716-23. 

Risk factors multiply and some interact



Carpenter et. al. 

SUDI case control 

study meta-

analysis

2013

SUDI Risk App.

Mitchell 2014

Safe Sleep Calculator 

Webform

Primary Care pilot

McIntosh

2016-17

Safe Sleep Calculator – A 

strategic approach to SUDI 

prevention Care 2018-19

An opportunity for individualised SUDI Risk Assessment 



The Safe Sleep Calculator

1. Maternal age

2. Parity

3. Ethnicity of infant

4. Gender

5. Infant age

6. Birthweight

7. Twin/multiple

8. Breastfeeding

9. Maternal smoking

10. Father/partner smoking

11. Alcohol use

12. Illicit drug use

13. Sleep room

14. Sleep position

15. Sharing sleep surface (bed-sharing)



Healthcare provider focus groups

“Just showing them if you did this, this would make this difference and as you are going 
through it step by step and just encouraging them to think about making those changes … 
but even making three of the five changes is going to make a difference.”

“… and the higher risk is the more you want to talk about what the possibilities are of trying 
do something about it.”

“I didn’t have a particular way of talking about it.  People asked me about it [SUDI] if they 
were worried about it …But it wasn’t actually part of what I did at that check”

“Sometimes we think that we are overwhelmed with the .. problems that they bring, the 
Pandora box opens up...”



Seven Māori and Pacific focus groups facilitated by 

Māori and Pacific health researchers

• Wanted to know if their baby was at high risk

• Feared being judged in the process

• Wrap around support for positive change that 

includes the family

Consumer focus groups



SUDI Protective 
Care

Same room, on back, own 
baby bed

Breastfeeding

Smokefree

Alcohol free

Drug free

Motivational 
Interviewing

SUDI Risk 
Assessment

Trusted, 
non-

judgemental 
care

Training for behaviour change conversations



Safe Sleep Calculator Algorithm validation
NZ SUDI Nationwide Case 
Control study 2012-15

Safe Sleep 
Calculator Data 
2016-18

NZ 

population 
data 2015

SUDI 
Cases

Controls

Mean SSC score per 1000 8.4 0.6 0.1

Mean maternal age (years) 25.3 28.7 29.4 30

Mean Birth weight (g) 3158 3466 3463 3410

Side/front sleeping (%) 34.1 16.7 6.6

Breastfeeding (%) 89.8 96.1 79.4 80

Bed sharing (%) 57.5 17.8 9.8

Maternal smoking (%) 74.2 35.3 17.3 14.2

Mitchell E, Thompson J, Zuccollo J et al. The Combination of bedsharing and maternal smoking leads to a greatly increased risk of sudden unexpected 

death in infancy: the New Zealand SUDI Nationwide Case Control Study



80% of SUDI in 21% of 
higher risk population 
(higher risk = absolute risk 
≥0.3/1000)

AOC 0.86

SUDI Risk Assessment – the Safe Sleep Calculator



Web-tool 

Birth 
Full Safe Sleep 

Calculator

Low risk
“usual care”

Higher risk 
SUDI Protection Care

Monitoring and reporting of SUDI prevention care

Antenatal 
Safe Sleep 
Calculator

Web tool aided care

Creating the SUDI protection care ecosystem



29/10/201934Systematic SUDI prevention model of care

Aims:

• Ensure all families who have a baby at higher risk know that their 

baby is at increased risk and are therefore empowered to act to 

reduce risk. 

• Targeted SUDI prevention support enables families to reduce 

modifiable SUDI risk.



Maternity care

• Data

• Review maternity care 

patterns 

• Opportunities/Gaps

• Current opportunities for SUDI 

education
SUDI Programme 

• Baby bed distribution

• Data requirements

• Education

• Training

• Wahakura waananga

Co-design of SUDI Protection Care  

Generate Information

Utilise framework to explore

Explain

Show and tell

Analyse & look for patterns

Develop Framework for  

Exploration

Listen

Watch & Try

Define needs

Use & Critique

Interact

Inform

Utilise

Develop 

Empathy

Create

Reflect

Decide

Develop

Midwifery, Neonates DHB said:

• Equity through focussed care

• Scale – big enough to be effective

• Consistent 

• Avoid stigmatising

• Sufficient resource

• Good communication

• Workflow important

Community providers said:

• Navigator role

• Communication 

• Collaborative

• Addressing need

• Culturally competent

Parents said:

• ‘Who’ and ‘how’ important 

• Non-judgemental

• Wanted to know risk

• Support for positive change

• Cultural considerations



Develop a SUDI Protection model of care

• Understanding the services

• Virtual integration of providers

• Thinking about workflow

• Minding the ‘gaps’

• Distributing baby beds

• Building the software

• Implementation planning

• Monitoring and evaluation

Safe use of digital technology

• Cloud Risk Assessment 

• Privacy Impact assessment

Creating the SUDI protection care ecosystem



Survive & Thrive 2025

1. Midwife login to webform

2. Registers mother (& baby if born)

3. Safety-net for late presenters, prems

4. Midwife prompted to complete full SUDI 

risk after baby is born.



29/10/201938 SUDI risk assessment

1. Speech bubbles – provide suggested 

conversation and information

2. Questions adapted from qualitative feedback



29/10/2019
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Individualised SUDI 
Protection plan

1. specific for mother/baby dyad

2. Enables mother and family to make 
choices about behaviour change

3. Communicated to family doctor, Well 
Child visiting nurse, and to hospital health 
record



Mother age 29 years, BW 3600, baby 

girl, breastfed, 2 siblings, sleeping on 

back, bed-sharing.

Confident conversations:

How about the bed-sharing?



29/10/201941Quick referrals to wrap-around services

Key-worker model &

Wrap-around services:

1. WellChild nurse

2. Baby bed

3. Smoking cessation

4. Breastfeeding support

5. Immunisation

6. Healthy Housing

7. Parenting support

8. Cultural support 

9. Mental health

10.Contraception



Pre/post implementation evaluation

Implementation Outcomes:

1. Proportion of birth cohort with safe sleep calculator assessment 

2. Proportion of higher risk infants referred for SUDI wrap-around-care pathway 

3. Proportion of infants at higher risk (≥0.3/1000) completing SUDI wrap-around-care

SUDI Prevention Care Programme Outcomes

1. Measurement of pre and post implementation individual level modifiable SUDI factors (sleep position, bed-

sharing, non-room sharing, non-breastfeeding, non-immunization, maternal smoking, paternal smoking, 

maternal alcohol and drug use). 



Key Points

• SUDI messages are complex because SUDI 

risk is complex

• The Safe Sleep Calculator 

• Objective

• Targeted SUDI protection appropriate 

for population ‘at risk’

• Behaviour change conversation is critical



How about Kate and her baby Sam?
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