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Individualized Developmental Care for.
the Very Low-Birth-Weight Preterm Infant

Medical and Neurofunctlonal Effects

Heidelise Als, PhD; Gretchen Lawhon, BN, PhD; Frank H. Duffy, MD; Gloria B. McAnulty, PhD;

Rita Gibes-Grossman, 8N, MS; Johan G. Blickman, MD

Objective.—To investigate the effectiveness of individualized developmental
care in reducing medical and neurodevelopmental sequelae for very low-birth-
weight infants.

Design.—Randomized controlled {rial.

Setting.—Newborn intensive care unit.

Patients.—Thirty-eight singleton preterm infants, free of known congenital
" abnormaiities, weighing less than 1250 g, bom before 30 weeks' gestation,
mechanically ventilated within 3 hours of delivery and for more than 24 hours in the
first 48 hours, randomly assigned to a control or an experirental group.

Intervention.—Caregiving by nurses specifically trained in individualized devel-
opmental care; observation and documentation of the infants’ behavior within 12
hours of admission, and subsequently every 10th day; developmental care recom-
mendations and ongoing clinical support for the nurses and parents based on
regular cbservation of the infant by developmental specialists; and the availability
of special caregiving accessories.

Main Qutcome Measures.—Medical outcome, including average daily weight
gain; number of days the infant required mechanical ventilation, oxygen, gavage
tube feeding, and hospitalization; severity of retinopathy of prematurity, broncho-
pulmonary dysplasia, pneumothorax, and intraventricular hemorrhage; pediatric
complications; age at discharge; and hospital charges. Neurodevelopmental out-
come, including Assessment of Preterm Infanis’ Behavior scale and quantified
electroencephalography (2 weeks after due date); and Bayley Scales of Infant De-
velopment and Kangaroo Box Paradigm (9 months after due date).

Results.—The infants in the experimental group had a significantly shorter
duration of mechanical ventilation and supplemental oxygen.support;.earier ozal
feeding; reduced incidence of intraventricular hemorrhage, pneumothorax, and
severe bronchopulmenary dysplasia; improved daily weight gain; shorter hospi-
tal stays; younger ages at hospital discharge; and reduced hospital charges
compared with the infants in the control group. At 2 weeks after their due dates,
these infants also showed improved autonomic regutation, motor system func-
tioning, self-regulatory abilities, and visual evoked potential measures; and at 9
months, they had improved Bayley Mental and Psychomotor Developmental In-
dex scores, as well as Kangaroo Box Paradigm scores.

Conclusion.-——Very low-birth-weight preterm infants may benefit from individu-
alized developmental care in the neonatal intensive care unit in terms of medical

and neurcdevelopmental outcome.
(JAMA. 1994;272:853-858)

From the Department of Psychiatry (Or Ais), Depart-
ment of Nevrotogy (Ors Buffy and McAnulty), and De-
partment of Radiology {Dr Blickman), Harvard Madical
Schoal and the Departmeny of Nursmng, Bregham and
Women's Hospital (Or Lawhbon and Ms Gibes-Gross-
man), Boston, Mass.

Dr Ais holds a patent for the bunting, one of the spe-
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cial caregiving accessones available for the infants in
the experimental group. She has a royalty arrangement
with the manufacturer and a contract with the coinven-
tor for profit sharing.

Repnnirequests 1o Enders Pedialic Research Labo-
ratories, EN-029, Children’s Hospital, 320 Longwood
Ave, Boston, MA 02115 {Dr Alg).

VERY LOW-BIRTH-WEIGHT infants
who need mechanical ventilation are
at high risk for bronchopulmonary dys-
plasia (BPD), intraventricular hemor-
rhage (IVH), and retinepathy of prema-
turity. These conditions are frequently
associated with long-term pulmonary,
neurological, cognitive, behavioral, and
emotional compromise. They produce
high costs in newborn intensive care and
ambulatory care after discharge.! Re-
ducing such costs is a top priority for
current neonatal intensive care.
Current neonatal intensive care unit
(NICU) environments, with their con-
stant noise, lights, and precedures, have
been found to influence infants’ arterial
oxygen saturations directly and contrib-
ute to the development of chronic lung
disease.? Concerns have also been raised
that unexpected activation of the pre-
mature infant's immature brain, as oe-
curs in the NICU environment, may in-
hibit developing neuronal pathways and
interfere with full differentiation.?

~For editorial comment see p 890.

Changing the NICU environment to
reduce stress to the infant may help
improve these outcomes. An approach
to intensive care has been developed
that is geared to support the individual
infant’s own efforts toward self-regula-
tion and competent funetioning. Since
even very immature infants display re-
liably observable behaviors in the form
of autonomic and visceral responses,
movement patterns, postures, tone fluc-
tuation, and levels of awakeness,’® re-
peated systematic observation of the in-
fants' behavior before, during, and after
provision of care is used to identify
the infants’ current behavioral goals,
strengths, and vulnerabilities. Trained
staff then deliver care in a way that
makes use of and-enhances the infants’
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