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Quality of Growth Predicts Neurodevelopment in Very Preterm Infants

Background: Cognitive impairments and learning disabilities are present in about 
50% of extremely preterm infants. Neurodevelopmental outcome is better in those 
who increase weight most rapidly whilst in NICU, suggesting that better overall 
growth in NICU leads to better brain growth. It is unclear whether the composition of  
this early growth (lean vs fat mass growth) affects neurodevelopmental outcome.

Aim: to determine if the quality of growth (lean mass vs fat mass) in NICU is 
associated with neurodevelopment in childhood 

Methods: In 27 infants (Table1) born <32weeks 
gestation, body composition was assessed at 34-
37weeks postmenstrual age (PMA) using air 
displacement plethysmography (PEA POD Infant 
Body Composition System). Neurodevelopment 
was assessed at 5-7 years using the Wechsler 
Preschool & Primary Scale of Intelligence 
(WPPSI) assessment. Multiple regression 
analysis was used to identify independent 
predictors of WPPSI results.

Results: The strongest predictor of WPPSI 
scores was birthweight z-score (BWZ). After 
adjusting for BWZ, several WPPSI scores were 
significantly positively associated with % lean 
mass (lean mass/weight) at 34-37w PMA and 
negatively associated with %fat (Table 2). 

Outcome variable Predictor
Variables

Effect size P-value Overall R

Verbal 
Comprehension 

% lean mass at 
34-37w PMA

0.38 points /1% 
lean mass 

0.048 0.44

Visual Spatial 
Processing 

% lean mass at 
34-37w PMA

0.37 points /1% 
lean mass 

0.031 0.62

Table 2: Models to predict WPPSI scores (adjusted for BWZ).

Interpretation: Mean % lean mass at birth in infants born at 36 weeks is 91% (Al-
Theyab et al, 20191). Mean % lean mass at 36 weeks PMA in very preterm infants 
born <32 weeks is 81% (Al-Theyab et al, 20191). This deficit of 10% in % lean mass 
(and the associated excess of 10% in % fat mass) is associated with a mean 
reduction in verbal comprehension and visual spatial processing scores of 4 points 
across the population. 
Conclusions: Quality of weight gain in very preterm infants is associated with 
neurodevelopmental outcome. Strategies that focus on maximizing growth of lean 
mass and minimizing fat accumulation whilst in NICU may lead to improved outcomes 
in very preterm infants. Our previous research2 suggests that this might be achieved 
by increasing protein intake whilst in NICU.
This work was supported by the Royal Brisbane and Women’s Hospital and the Royal Brisbane and Women’s 
Hospital Foundation. 
1. Al-Theyab NA, Donovan TJ, Eiby YA, Colditz PB, Lingwood BE. Fat trajectory after birth in very preterm 

infants mimics healthy term infants. Pediatr Obesity 2019 Mar;14(3):e12472.
2. Lingwood BE, Al-Theyab NA, Eiby YA, Colditz PB, Donovan TJ. Body composition in very preterm infants 

before discharge is associated with macronutrient intake. Brit J Nutr 2020, 123 (7): 800-806.

Tim Donovan1,2, Stephanie Lawton1, Gillian Lack1, Yvonne Eiby2, Barbara Lingwood1,2. 1Dept of Neonatology, RBWH, 2UQCCR, The University of QLD.

Table 1: Study Participants (Mean ± SD)
At Birth

Gestation (weeks) 28.9 ± 2.2
Birth Weight (g) 1117 ± 418
Weight Z-score -0.29 ± 1.16

At Body Composition Assessment
Postmenstrual Age 
(weeks)

36.2 ± 3.0

Weight (g) 1977 ± 491
Weight Z-score -1.70 ± 1.38
% Lean Mass 82.9 ± 7.9
% Fat Mass 17.1 ± 7.9

At Developmental Assessment
Age (years) 6.03 ± 0.90
Verbal Comprehension 92.7 ± 14.8
Visual Spatial Processing 91.1 ± 17.5
Fluid Reasoning 91.2 ± 13.3
Working Memory 89.7 ± 17.4
Full Scale IQ 89.9 ± 16.1
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