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What will happen to my baby when he/she grows up?



Growing interest in adult outcomes
THIS IS AN EXCITING 
TIME FOR US TO 
REALLY MAKE A 
DIFFERENCE TO THEIR 
HEALTH.”
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Why are adult outcomes important?
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Outcomes following preterm birth
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Outcomes in adulthood
Neurodevelopment 

and disability Cardiometabolic health – growth, BP, 
glucose tolerance, lipids

Lung health
Mental health 

Quality of life

Transition to adult life



Why interest in cardiometabolic health?
Barker Hypothesis:

“.......that intrauterine growth retardation, low birth weight, and premature 
birth have a causal relationship to the origins of hypertension, coronary 
heart disease, and non-insulin-dependent diabetes, in middle age.”

Fetal and Infant Origins of Adult Disease (1992)



(I) Cardiometabolic health: growth & body composition
• Extremely preterm born shorter and lighter than term-born

• With increasing age:
⁃ Remain shorter
⁃ “Catch up” weight & BMI

• Lower lean body mass

• Increased central adiposity

Weiler 02, Saigal 06, Hovi 07, Bracewell 08, Euser 08, Evensen 09, Darlow 13, Roberts 13



VICS program of research
• Prospective longitudinal studies
• All infants <28 weeks or <1000g birthweight 

in the state of Victoria, & controls
• Six cohorts and follow-up:

Year of birth 2 years 5 years 8 years 14 years 18 years 25 years

1979-80 ✸ ✸ ✸ ✸
1985-87 ✸ ✸ ✸
1991-92 ✸ ✸ ✸ ✸ ✸
1997 ✸ ✸
2005 ✸ ✸
2016-17 ✸



(1) Growth: weight

Birth Disch 2 yrs 5 yrs 8 yrs 18 yrs
EP -0.27 -1.65 -0.75 -0.56 -0.3 0.07
Term -0.06 -0.49 0.22 0.3 0.38 0.45
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(1) Growth: height

2 yrs 5 yrs 8 yrs 18 yrs
EP -0.44 -0.29 -0.29 -0.47
Term 0.35 0.29 0.24 0.26
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(1) Growth: BMI

2 yrs 5 yrs 8 yrs 18 yrs
EP -0.81 -0.62 -0.06 0.4
Term -0.1 0.16 0.37 0.42
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(I) Cardiometabolic health: blood pressure
Cardiovascular disease:

• main cause (30%) of mortality in developed world
• High BP is important risk factor

Morbidity: for every 2mm Hg ↑ in diastolic BP
• 17% ↑ in prevalence of hypertension
• 6% ↑ in coronary artery disease
• 15% ↑ in stroke or transient ischaemic attacks

Extreme prematurity
• Higher BP in multiple studies

Arch Intern Med 95;155:701-9



Systolic BP Diastolic BP
All 3.4 2.1
Men 1.8 1.9
Women 4.7 2.4
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• Individual participant data meta-analysis
• 9 cohorts
• VLBW (n=1571) & controls (n=777)
• Mean gestational age 29.3 weeks
• Age range 16-24 years

Higher blood pressure in preterms
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(I) Cardiometabolic health: glucose tolerance, lipid profiles
• Abnormal glucose tolerance
• Similar fasting glucose & insulin
• Conflicting data on lipid profiles Hovi 2007, Parkinson 2013, Flahault 2020, Cheong 2020

SUMMARY
• Weight and BMI catch up with age
• Higher BP, and ?increasing difference with age
• Abnormal glucose tolerance
• No definite differences in lipid profiles
• ? At risk of cardiovascular complications at an earlier age



(II) Lung health
Preterm at risk of later lung compromise

• Exposure to higher FiO2 than in utero
• Ventilation
• Infection/inflammation
• “Bronchopulmonary dysplasia”

Obstructive pattern
• ↓ FEV1
• ↓ FEV1/FVC
• ↓ FEF25-75

Spirometry



Spirometry: Expiratory flows (FEV1)
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(II) Lung function: normal growth trajectory

McGeachie NEJM 2016

Peak early 20s
Preterm

Preterm + 
smoking 

Smoking



• 11 studies
• VP/VLBW (n=935) & controls (n=722)
• Reduced expiratory airflow

Participants with values <5th percentile

VP/VLBW Controls Odds 
Ratio

FEV1 24% 7% 4.16

FVC 11% 6% 2.12

FEF25-75 29% 8% 4.50

SUMMARY
• Worse expiratory airflows, not reaching peak lung function
• ? Destined to have COPD at an earlier age



(III) Mental health

• 13 studies (UK, USA, Germany, Canada, Australia, Scandinavia)
• 29-35 years; VP/VLBW & controls
• Results are mixed: any mental health diagnosis, individual diagnoses (mood 

disorders, depression, bipolar, anxiety, internalizing problems)
• Increased psychotropic medication (OR 1.3-4.0)



(IV) Transition to adult life

Adult 
Functioning

Education

Independent 
living

RelationshipsEmployment

Reproduction



Education & employment
School completion

• Mixed reports: some disadvantage, others report similar rates
• Female advantage
• Related to socio-economic class

Employment
• Higher unemployment, lower net income, more on social benefits
• Partly explained by disability

Moster 08, Lindstrom 07, Saigal 06, Lefebvre 05, Hack 02 



Independent living & relationships
Living with parents

• Mixed reports
• More likely for EP adults in 20s (1.7 fold)
• Other cohorts report similar rates (55% vs 47%)

Marriage / cohabitation
• Lower proportion in EP adults between 23-29 yrs (RR 0.7)

Moster 08, Lindstrom 07, Kajantie 08



Reproduction
Biological parenthood

• Lower in EP (29%) vs controls (43%)

Risk of preterm offspring
• Seen in preterm women only
• Higher in EP women (14%) vs controls (6.4%)

Why is this so?
• Biological, physiological, psychosocial, nutritional, economic

Swamy 08, deKeyser 12



Risk-taking behaviour
Lower rates in EP compared with controls

• Drugs and alcohol
• Smoking – cigarettes or marijuana
• Delinquent behaviours
• Incarceration or contact with police

Why is this so?
•  parental monitoring, shy personality,  social opportunities

Lindstrom 07, Hack 02, Hille 08, Cooke 04



(V) Quality of life
“Health related quality of life” (HRQoL)

• Allows individual to weigh aspects of their health & provide personal evaluation
• Various questionnaires e.g. HUI3, SF-36
• Complements “biomedical model” of reporting functional limitations
• Self report vs proxy report



Health Related Quality of Life: adults born preterm
Study Age studied

Measure
Results

Husby 2016
Norway

20-23 yrs
SF-36

VLBW < controls

Baumann 2016
Bavaria

26 yrs
HUI3

Very preterm < full term (parents & self)
Change from adolescence to adulthood: similar (self), 
worse (parents)

Darlow 2013
New Zealand

22 yrs
SF-36
Rosenberg self esteem

VLBW = controls

Saigal 2006
Canada

12-16 yrs
HUI3 (direct)

ELBW = controls
No difference within ELBW despite disability

Saigal 2016
Canada

12-16 yrs, 22-26 yrs, 29-36 yrs
HUI3 (indirect)

ELBW < controls
No differential decline with age



Health Related Quality of Life: perspectives are important
Study Age studied

Measure
Results

Husby 2016
Norway

20-23 yrs
SF-36

VLBW < controls

Baumann 2016
Bavaria

26 yrs
HUI3

Very preterm < full term (parents & self)
Change from adolescence to adulthood: similar (self), 
worse (parents)

Darlow 2013
New Zealand

22 yrs
SF-36
Rosenberg self esteem

VLBW = controls

Saigal 2006
Canada

12-16 yrs
HUI3 (direct)

ELBW = controls
No difference within ELBW despite disability

Saigal 2016
Canada

12-16 yrs, 22-26 yrs, 29-36 yrs
HUI3 (indirect)

ELBW < controls
No differential decline with age



SUMMARY
• In general, Health Related Quality of Life is rated well
• No differential decline with age
• “Disability paradox” – discordance between functional limitations and high valuation
• Perspectives are critical

• Patient – clinical decision-making
• Population – allocation of resources



Young adult outcomes following preterm birth
Increased “physical health” challenges

• Blood pressure & Cardiovascular health
• Lung function

Function and quality of life
• Doing “pretty well”
• ? Increased risk of mental health

Awareness of health risks
• Education of primary and adult physicians
• Adoption of healthy lifestyle choices

LONG TERM 
SURVEILLANCE 

IS KEY
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