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Monitoring developmental outcome
of very low birth weight infants

T. Michael O’Shea*

Fernandes et al.1 report on the prevalence of, and risk 
factors for, neurodevelopmental delays in very low birth 
weight children. To identify delays, they used the third edition 
of the Bayley Scales of Infant and Toddler Development 
(BSID-III). Their study contributes new information 
because most previous research on neurodevelopmental 
outcomes of very low birth weight children has been based 
on either the first or second edition 
of the BSID (BSID-I and BSID-II). 
These earlier versions of the BSID 
provided assessments of cognitive 
functioning, referred to as the Mental 
Development Index (MDI) or Mental 
Scale; of motor function, referred 
to as the Psychomotor Development 
Index (PDI) or Motor Scale; and of the infant’s behavior 
during the test session (Behavioral Rating Scale). Although 
the BSID-II MDI is not an intelligence test, a score below 
70 is moderately predictive of an IQ below 70, especially 
among children with a neurosensory impairment.2 The 
third edition of the BSID, which was used by Fernandes et 
al., provides an assessment of cognitive, language, motor, 
social-emotional and adaptive-behavioral skills. Thus, a more 
complete picture of the child’s abilities might be available 
with the BSID-III.

Strengths and limitations of the study

Fernandes et al.1 are among the first investigators to 
report on the performance of a very low birth weight cohort 
on the BSID-III social-emotional and adaptive-behavioral 
scales. The authors should be commended for reporting 
separately on each domain of development, rather than only 
describing a composite outcome, such as “developmental 

impairment.” Another strength of the study is the use of 
multivariable analyses when identifying risk factors. 

The primary limitation of the report by Fernandes et 
al.,1 as acknowledged by the authors, is the relatively small 
sample. Another limitation is the lack of a term control group, 
which would provide information about the relative risk of 

developmental delay attributable to 
very low birth weight. In addition, the 
authors do not state whether examiners 
were blinded as to the medical histories 
of the study participants. If examiners 
were not blinded, biased ascertainment 
could have occurred due to expectations 
of the examiners about the detrimental 
effects of certain neonatal conditions, 

such as chronic lung disease and periventricular leukomalacia, 
that have been associated, in published research, with 
neurodevelopmental impairment.

Prevalence of neurodevelopmental delays

Fernandes et al.1 defined developmental delays as 
scores less than 85, i.e., scores more than one standard 
deviation below the mean in the sample used to standardize 
the BSID-III. Studies based on the second edition of the 
BSID typically used a cutoff score of 70, i.e., scores more 
than two standard deviations below the mean. However, 
several investigations, including one based on a sample 
of Brazilian children, suggest that children score about 10 
points higher on the BSID-III than on the BSID-II.3-6 Thus, 
among the participants whom Fernandes et al. studied, 
those with BSID < 85 would probably have scored less 
than 75 if they had been assessed with the second edition 
of the BSID. It is likely then that Fernandes et al. used a 
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definition of developmental delay that is at least somewhat 
similar to, albeit less stringent than, that used in earlier 
studies in which developmental delay was defined as a 
BSID-II score less than 70. 

Among the 58 very low birth weight children described 
by Fernandes et al., 6.9% had cognitive delay; 6.9%, motor 
delay; 29.3%, language delay; 27.6%, social-emotional 
delay; and 37%, adaptive-behavior delay. The rates of 
delay in language, social-emotional and adaptive skills are 
concerning, although we cannot know the extent to which 
these high rates are attributable to social factors, such as 
economic or educational disadvantage, without a comparison 
group of full term infants. 

The median cognitive score (102) reported by Fernandes 
et al.1 compares favorably with data on cohorts born in 
the early years of modern neonatal intensive care; in a 
meta-analysis of studies of children born 1960-1983, the 
median cognitive score (Bayley Scales or IQ test) was 
96.7 Studies of more recently born cohorts have primarily 
focused on extremely low birth weight (< 1,000 grams) or 
extremely premature (< 28 weeks gestation) newborns. In 
a large cohort of extremely low birth weight infants, 37% 
had MDI < 70, and 29% had PDI < 70.8 In a large cohort 
of extremely premature infants, the rate of MDI < 70 was 
26% and that of PDI < 70 was 31%.9 The three- to four-fold 
higher rates observed in extremely low birth weight and 
extremely premature cohorts, as compared to the very low 
birth weight cohort described by Fernandes et al., most likely 
can be explained by the steep relationship of gestational 
age and birth weight to risk of developmental delay. The 
greater vulnerability of extremely low birth weight infants, 
as compared to very low birth weight infants, is illustrated 
by the difference in rates of chronic lung disease (22.4% 
in the very low birth weight cohort studied by Fernandes 
et al.,1 as compared to 40% in a large cohort of extremely 
low birth weight infants)8 and retinopathy of prematurity 
(25.9% in the very low birth weight cohort and 70% in the 
extremely low birth weight cohort).8

Risk factors for neurodevelopmental delays

In addition to describing the prevalence of developmental 
delay in a very low birth weight cohort, Fernandes et al. 
examined risk factors of these disorders. In most cohorts 
of very premature or very low birth weight infants, the 
most prevalent impairment at school age and beyond are 
cognitive impairments.10 These impairments impact on 
the likelihood of academic and financial success for the 
individual; thus, they should be a major focus of preventive 
efforts and biomedical research.

Fernandes et al. found that, when adjusted for 
relevant confounders, chronic lung disease (also referred 
to as bronchopulmonary dysplasia) was associated with a 
decrement of 8.75 points in the BSID-III cognitive scale 

(slightly more than 0.5 standard deviation). Recently 
identified strategies to reduce the risk of chronic lung 
disease include vitamin A,11 early continuous positive airway 
pressure with less invasive ventilation,12 nitric oxide,13 
post-natal glucocorticoids,14 and caffeine.15 In two studies, 
interventions that reduced the risk of chronic lung disease 
also improved cognitive outcome: a single center study of 
nitric oxide,16 and a large multi-center trial of caffeine.17 
Thus, we have evidence that research into the prevention 
of chronic lung disease can lead to improved long-term 
neurodevelopmental outcomes for preterm infants.

Periventricular leukomalacia, i.e., white matter damage, 
was a risk factor for delays in cognitive development, as 
well as delays in motor and adaptive development. This 
observation is consistent with the findings from studies 
in larger cohorts9,18,19 and emphasizes the importance 
of research into the causes and prevention of cerebral 
white matter damage. At the present time I am aware 
of no evidence-based interventions to prevent white 
matter damage, other than that which results from large 
periventricular parenchymal hemorrhage. The risk of this 
type of hemorrhage can be reduced by treatment with 
prophylactic indomethacin.20 

Consistent with many prior studies in premature infants, 
Fernandes et al. report that lower social class was a risk 
factor for cognitive delay. While social class is not readily 
modifiable, the effects of social disadvantage on cognitive 
outcome can be ameliorated by early childhood intervention 
services.21 Thus, it is important that such services be 
provided to very low birth weight infants, particularly in 
the setting of socio-economic disadvantage. 

Fernandes et al. found, as has been reported in other 
studies of premature infants,8 that male sex was a risk 
factor for delays in motor development. Male sex was also 
associated with an increased risk of delayed language and 
social-emotional development. While sex is not a factor 
that is directly modifiable, research into the mechanism by 
which female sex confers protective against developmental 
impairment could provide insight into potential preventive 
strategies. 

To summarize, the study by Fernandes et al. contributes 
to our understanding of the prevalence and potential 
causes of developmental delay in very low birth weight 
infants. The most important finding is that, among such 
infants, developmental delays occur frequently in multiple 
developmental domains. Although more study is needed 
of the predictive value of the BSID-III, I suggest that very 
low birth weight children be assessed with the BSID-III at 
least once during the first 2-3 years of life. Clinicians can 
use this information to identify children with developmental 
delays during infancy so that these children can be referred 
for rehabilitative services prior to entering school, thereby 
improving their chances of success in school. Researchers can 
use this information to identify and evaluate interventions 
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to improve developmental outcomes in very low birth 
weight and very premature infants. Those interested in 
continuous quality improvement can use data about long-
term developmental outcomes as a measure of the impact 
of changes in clinical processes.
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