
Marsha Campbell-Yeo
RN MN NNP-BC PhD FANN

Advancing Parent-Led Infant Pain Care: 
Evidence, Parent Engagement and 

Advocacy

Professor of Nursing, Pediatrics, Psychology & Neuroscience 
Dalhousie University and IWK Health, Halifax, Nova Scotia, CANADA
marsha.campbell-yeo@dal.ca



©️marsha.campbell-yeo@dal.ca

I RESPECTFULLY ACKNOWLEDGE 
THAT I AM SPEAKING TO YOU 
TODAY FROM THE LAND OF 

MI’KMA’KI, 
THE ANCESTRAL AND UNCEDED 

TERRITORY OF THE MI’KMAQ 
PEOPLE

I ACKNOWLEDGE THE WISDOM 
AND CONTRIBUTIONS OF ELDERS 

-CURRENT, PAST AND 
EMERGING 



Disclosure
No financial or conflicts of interest

 I declare that I am passionate about the discovery and translation of 
best evidence to improve outcomes for babies and their families 

©️marsha.campbell-yeo@dal.ca



Objectives 

Describe the significance 
and importance of 

providing best evidence 
infant pain care

1 2

Describe at least three 
strategies to engage 
parents more fully in 

infant pain care

3
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Review the current 
effectiveness of parent–led 

infant pain care



Why should we care about early exposure to pain

Every baby

Every day

Every where

©️marsha.campbell-yeo@dal.ca



REVIEW OF OUTCOMES OF

UNTREATED PAIN  IN FULL TERM INFANTS
 

Surgery
5 studies

n = 310 

Acute Procedures
7 studies

n = 517

Burns
2 studies

n = 98
 

14 studies 
n = 925 infants

All but three studies reported that early pain was associated with altered later pain response, with 
eight reporting altered sensitivity to later pain exposure
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Very preterm infants most vulnerable 
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Immature 
Pain Pathways 
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Immature 
Pain Pathways 

Non
Verbal 
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Immature 
Pain Pathways 

Non
Verbal 

High 
Exposure 
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Brain at 23 weeks Brain at 40 weeks

The Foundation for Premature Infants 

Critical period 
during very rapid brain development
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Critical period 
during very rapid brain development
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Early repeated pain and stress 

Acute physiologic and behavioral 
responses to painful stimuli 

 ↑ HR, ↑BP, ↓O2 , ↑ICP
 ↑Cortisol Release 

Changes in facial and body 
movements 
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Long lasting consequences…
- Changes in response to later pain Valeri 2015, Grunau 2005, Johnston & Stevens 1996 

- Impaired brain maturation Brummelte 2012, Duerden 2022&2018, Ranger 2013 & 2015, 

Schneider 2017

- Reduced body & head growth Vinall 2012

- Reduced visual abilities Doesburg 2013

- Poor language outcomes Vinall 2015

- Greater internalizing behaviors McLean 2022,Ranger 2014, Vinall 2013

-  Altered H-P-A axis development Mclean 2023, Brummelte 2015, Grunau 2004 & 2010

- Epigenetic changes Chau et al. 2014/2015; Provenzi 2018

- Autism risk, motor and language scores at 18 months Cook 2023                           

(language dysfunction at 18 months in term infants) 
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Management of Pain 
Current Neonatal Pain Guidelines
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Undermanagement of infant pain 

Bueno, 2024; Orovec 2019; Cruz, 2016; Lago, 2013; Johnston 2011; Carbajal 2008 ©️marsha.campbell-yeo@dal.ca



How should we approach optimal 
pain management in infants? 
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Stop routine 
blood tests 

Justify need for 
all blood tests and procedures 

Prevent Pain Exposure 

Cluster blood tests to reduce # of painful exposures  

Reduce # of tests being done at night

Conduct procedures when parents are present 
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Assess pain routinely at least once per shift and 
with all painful procedures 

Valid and reliable age-appropriate tool 

Composite assessment tool 

Behavioral indicators facial actions most sensitive 
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Cry
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Learning to assess pain using a validated pain assessment tool ? 
Brow 
Bulge

Eye 
Squeeze Nasolabial Furrow
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Importance of pain assessment? 

Essential first step in optimal pain care 

Determine if infant is experiencing pain

Take action to reduce the pain

Evaluate pain-reducing interventions  

Avoid analgesic under- or overtreatment
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that can be used to reduce pain associated 
with recurrent pain exposure with respect to 
efficacy as well as potential to mitigate 
adverse outcomes?

What are the optimal 
interventions



Pharmacological interventions for neonatal pain 

Choices are limited regarding 
efficacy related to common 
needle related procedures  

Anand, 2004, Hall, 2012, Grunau 2013, MacPherson 2014, Schurmanns 2014, Ohlsson & Shah 2020; Foster 2017

©️marsha.campbell-yeo@dal.ca



Paracetamol 
(Acetaminophen)  

Nine trials – 728 infants

Insufficient evidence to establish the 
role of Paracetamol in reducing the 
effects of painful procedures in 
neonates

Paracetamol may reduce the total need 
for morphine following major surgery 

ERAS Recommendations, Brindle et al., 2020

Topicals

Eight studies – n= 506 infants 

Insufficient evidence if topical local 
anesthetics applied to the skin help 
relieve pain during needle-related 
pain in full-term or preterm newborn 
infants within the first month 

Ineffective for heel lance

Three studies – n= 206 infants 

May reduce Pain associated with LP

Caution regarding EMLA application in 
VLBW infants 
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66 studies, 36 BF, 29 SBM, 1 comparison

55 trials (6273 infants)

74 trials (7049 infants)
138 studies (11,058 participants) 0-3 years 

2023 under review 35 studies (3339 infants)

What about non-pharmacologic or sweet tasting interventions? 
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Top three most effective pain reducing interventions 
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Adjuvant Therapies

Johnston & Campbell-
Yeo 2017; Pillai-Riddell, 
2023; McNair, 
Campbell-Yeo, Johnston, 
Taddio, 2019
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Adjuvant Therapies

Johnston & Campbell-
Yeo 2017; Pillai-Riddell, 
2023; McNair, 
Campbell-Yeo, Johnston, 
Taddio, 2019
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Combination 
of > than three 



Top three most effective pain reducing interventions 
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TAKE  HOME MESSAGE

0.1mL appears to be the minimally effective 

dose of 24% sucrose required to reduce pain 

response in neonates undergoing heel lance. 

THE PROBLEM

20-fold variation in sucrose dose 

Apply to the tip of the tongue, pacifier, or mom’s finger  

Give 2 minutes prior to procedure

Repeat  as needed  throughout procedure

©️marsha.campbell-yeo@dal.ca



Outcomes

Campbell-Yeo PAIN, 2019
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Top three most effective pain reducing interventions 
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Families and Pain Management

Parent’s role in pain care 

has been 

significantly underutilized
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Parent-led interventions 
 -Breastfeeding during intramuscular injection 
 -SSC during heel lance
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With COVID, we experienced an overall decrease in parent 
involvement during routine painful procedures… 

…we are still rebuilding



6

Postpartum anxiety and depression up to 40% among 

NICU mothers, with even higher rates reported during 

pandemic



What if we encourage parents to provide comfort 
during more-invasive procedures? 

Central lines, Arterial Lines, Lumbar Punctures, Umbilical Catheters 



Families and Pain Management
SSC during sterile long line insertion 

A parent who can be with their 
newborn infant continuously 
will be able to provide comfort 
as well as learn their baby’s 
signs of comfort and discomfort 
and should be involved in pain 
assessment in collaboration 
with the staff
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Parent provided comfort modified SSC during 
umbilical line insertion 
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Parent and HCP supported parent contact, smell 
and voice, during lumbar puncture 
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SSC during lumbar puncture 
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Modified SSC during ultrasound guided 
central line insertion 

Full term infant with congenital heart disease awaiting surgery 
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SSC during ultrasound guided central line insertion

ELBW infant 950g ©️marsha.campbell-yeo@dal.ca



Parent Experience
PICC Line & Arterial Line

“During our stay in the NICU my son had 
several PICC and arterial lines put in. [He] 
was calmer on me and was quicker to 
respond to my touch and voice. It also 
gave me a sense of achievement that I 
could provide some comfort and security 
during an uncomfortable procedure.”



Parent Experience
PICC Line & LP

“I often feel guilty and helpless as a 
mother to an extreme preterm baby in 
the NICU, instinctually wanting to 
protect my baby but not knowing how. 
Being able to hold and comfort him 
while he is undergoing treatments has 
given me a renewed sense of 
importance in my child’s care.”



Parent-led interventions 
 -Breastfeeding during intramuscular injection 
 -SSC during heel lance
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What about new science to support parent-led interventions? 
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39 full-term infants randomized to breastfeeding (n=20) or 0.24 mL 
of 24% oral sucrose plus offered non-nutritive sucking (n=19) 2 min 
prior to heel lance.

Infants who were breastfeeding had an appreciably smaller, yet not 
statistically different, amplitude pain-related potential following heel 
lance compared to infants who received oral sucrose

Mean PIPP-R scores were indicative of low pain with no statistically 
significant different across groups

Mean time in seconds to physiologic recovery was faster in 
breastfeeding infants (17.5) compared to oral sucrose (70.8)

There were no safety concerns.

Breastfeeding and oral sucrose both reduce bio-behavioural 
responses to pain, however, may differentially modulate pain 
response in the infant brain. Further research is warranted
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N=27 infants equally divided (SSC, parent holding clothed, incubator) 

Event-related  potentials (ERPs) measured following heel lance 

Smallest amplitude noted in SSC group, largest in infants being held clothed 

Limitations – small non-random sample, wide variation in GA and PNA 

Further work warranted 
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N=126 infants 



THE PROBLEM 

Despite strong evidence regarding 
effective interventions to reduce pain 
in infants, much of this knowledge isn’t 
being put into practice
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Effective pain management is a 
modifiable factor that can 

improve both 
short and long-term infant outcomes 
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Mobilization

Changing the culture of pain care 
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Build relationships for parent-led pain care 
to reduce infant pain



How well are you or your unit/clinic managing 
infant and neonatal pain? 



Many parents are still unaware about their capacity in pain care

Parents prefer using the Internet to access information 

 + General health

 + Infant pain management

Online perinatal related sources

 + Reliability is often difficult to discern
 
 + Likely do not include procedural pain information

Engagement of Parents 

Dol et al., 2018; Dol, Hughes et al., 2022; Orr et al., 2016; Richardson, Dol et al., 2019; Sundstrom, 2016 



To determine if eHealth educational interventions about infant procedural pain 
management impacts

 + Parental outcomes 

 + eHealth outcomes

 + Pain management outcomes

Eligible eHealth interventions targeted parents during pregnancy and up to 1 year 
postpartum

eHealth Education on Infant Pain

Hughes et al., 2023



Of 4163 studies screened, 11 were included for review

Included studies described 4 unique interventions

 + Used video format

 + Delivered postnatally, when specified

 + Provided credible, evidence-based education

Findings are mixed but suggest improvements to parents’ knowledge, 
confidence, and desire to be involved in pain management

eHealth Education on Infant Pain

Hughes et al., 2023 



Innovative Strategies to Increase 

Parent Engagement in Infant Pain 

Care



>230,000 views; 152 countries; 17 languages

©️marsha.campbell-yeo@dal.ca



Mobilization



700+ Photo Inventory
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https://www.parentingpainaway.com /

https://www.parentingpainaway.com/
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Designation as a National Standard of Canada 
by the Standards Council of Canada (SCC).

Make Pain Matter- Establishing a Pediatric Pain Management 
Framework 

Make Pain Understood: Professional Development to Create 
a Knowledgeable and Confident Workforce

Make Pain Visible: Comprehensive Pain Assessment 
and Reassessment 

Make Pain Better: Co-developing an Individualized 
Care Plan

Make Pain Matter: Continuous Quality Improvement for 
Pediatric Pain Management

Make Pain Better: Multi-Modal Pain Management 
Strategies 
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Parent 
Resources 









Take home messages 
Repeated exposure to pain in early life has immediate and significant long 
lasting negative outcomes affecting later pain response, cognitive and 
behaviorally outcomes  

Prevent pain when possible, no routine bloodwork & always justify need

Assess pain regular and often using age appropriate and valid tools 

Prioritize maternal or parent-led effective interventions - breastfeeding & 
SSC as first line interventions 

Sweet tasting solutions most effective if parent unavailable, or in FT infants 
unable to latch during SSC

All other interventions considered adjuvant, or in combination of three

Active engagement of parents in pain care benefit babies & parents

Managing neonatal pain is more than something nice to do 

It is a modifiable factor that can change infant outcomes 

Parent-led pain care is an essential component of optimal evidence-based infant care





Special thanks to babies and families, staff and co-investigators
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Thank You
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