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Individualized Developmental Care for
Very-Low-Birth-Weight Premature Infants
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Summary: Forty very-low-birth-weight neonatal intensive care unit (NICU) infants with birth
weights 1,250 ¢ were randomly assigned to treatment or control groups. Behavior of the
treatment infants was systematically evaluated, and individualized developmentally oriented
care plans were implemented to enhance stability. ‘Treatment babies required fewer (iays of
intermittent mandatory ventilation and continuous positive airway pressure and achieved full
enteral feedings sooner. Length of hospital stay and hospital charges were less for treatment than
control infants. There were favorable effects on treatment infants’ behavioral performance at 42
weeks’ postconceptional age. These results support the hypothesis that behaviorally sensitive,
developmentally oriented care improves medical and neurodevelopmental outcome in the NICGU.
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Introduction the cost of medical care.* The in-  developmental and intelligence
cidence of bronchopulmonary dys-  quotients have been reported (o

ery-low-birth-weight (VLLBW) plasia (BPD) maybe ashighas42%  differentiate low-birth-weight  in- -
infants make up asmall per-  in this population.” Loug-term  fants from controls.™!" Increased ':-
centage of births and neo-  neurodevelopmental  difficulties  frequency of behavior and school | ;
natal intensive care unit (NIGU) also plague survivors in thisgroup.®  problems has also been noted. ™
aclmissions in most centers (ap- A vreview of trends in the incidence Nontechnological — behavioral
proximately 15% at our facility).™  of cerebral palsy noted increased  interventions have procduced  fa-
However, they add disproportion-  prevalence due to improved survival — vorable eftects  on  short-term
ately to mortality, morbidity, and of VLBW infants.” Differences in medical and neurodevelopmental
outcomes, as well as at long-term
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1Depar’tments of Pediatrics and 2F’sychiatry, Stanford University School of Medicine, Stanford, ies, Als et al'™' foune that behav-
California, and SChildren’s Health Councill, Palo Alto, California ioral  intervention Hig"niﬁ.(::mlly
recuced days on the ventilator, oxy- f
Address correspondence to: David K. Stevenson, M.D., Department of Pediatrics, Stanford gen, and on gavage {eeds, Becker
University School of Medicine, Stanford, CA 94305-5119 ot al'? found that infants who re-
ceived individualized bhehaviorally
based care demonstrated more op-
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Department of Pediatrics, Stanford University School of Medicine; by a grant (MO1-RR00070) * .
from the National Institutes of Heaith; by the Children's Health Council; by a grant from the David timal respmatory and feeding |
and Lucile Packard Foundation: and by the Mary L. Johnson Research Fund. status, lower levels of 1“1"1(’)["1‘)i(1i’ly,
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Control infants were not specifi-
cally identified, and assignment of
caregivers for control infants was
not influenced. Some of the nurses
assigned to control patients had
taken educational classes offered
by the developmental specialists.
Many were familiar with the
caregiving techniques provided
* systematically to the treatmentin- | C2@tecocqys ... W
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than 85%. Evaluations were per- [0 o0 o 0 0 . e
fﬁ%g:%, e ey
ture, muscle tone, and movements),
| R B _— ’ . an Y v e ryw e l g " 'f" i) 4 23 %01 X - P ilr A Py N Y P - *l 3 j )q til)](;
specialists in conjunction with Specific caregiving techniques,  as much as possible.

.
i a’%;i?é"r JA0 8 i
state of sleep or wakefulness, self~ | 4 o o D L e
became more stable, interactive
the primary nurses and the parents  described elsewhere,'™" included Support for parents was pro-
for each treatment baby. Seventy- 1) alteration of the environment  vided on a daily basis. They were
six of the 185-member nursing staff by modulation of lighting and  encouraged to nurture and sup-

S ,,,L,gﬂ? e
0 - e . ‘
i “f ;v’“;_ avantricllar ﬁ ,J.,#}’
?:; B oy
availability. Observations were con-
ducted for 20 minutes before and  treatment infants two shifts out of  tion of infants for and facilitation
had received introductory training  noise; adaptation of covers to the  port their infants during proce-
in newborn infant behavior and incubators and cribs; (2) use of  dures and to hold their infants as |

to the treatment group (n = 17 sur- 4, . = - f‘f ﬁ - ”f'f%;%’f
fied developmental specialists with VKR Grade HiZtiely,. .
interevaluator rehability of greater -
sion and weekly thereafter. At each . --
evaluation, the Manual for the Natu- |
ralistic Observation of the Newborn'®
provided data about the infant’s .
autonomic reactivity (respirations, sﬁ %ﬁ L ﬂ fjffi%w%qﬁ%ﬁ
" ' heart rate, color changes, visceral .. .
| signs), motor system function (pos-
| after routine caregiving and dur-  three and were available up to 5 of  of recovery from interventions; (4)
ing the handling. Infants’ re-  every 7 days. The developmental — promotion of self-regulatory be-
sponses were recorded every 2  specialists made bedside visits sev-  haviors such as holding on, grasp-
minutes. eral times each shift to ensure con- ing, and sucking; (5) attention to
Based on these assessments,  sistency. The focus of the visits was  the readiness for and ability to take
; individualized care plans were  to provide guided care to the infants  oral feedings; (6) involvement of
developed by the developmental — and support to the caregivers, parents in the care of their infants
development prior to and during  positioning aids, such as boundary ~ soon as possible. Breast-feeding
the course of the study. Fifteen of  supports, nests, and buntings, to  was encouraged. The develop-
these nurses completed more in-  promote a balance of flexion and ~ mental specialists and primary
tensive behaviorally oriented train-  extension postures; infants were  nurses facilitated family involve-
ing and volunteered to become the  placed prone or side-lying; (3 ment by keeping in contact with
primary nurses for the treatment  modification of direct hands-on  parents by phone when they
babies. These nurses carecd for caregiving to maximize prepara- could not visit.
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Data Collection and Analysis
Maternal and neonatal charac-
teristics of surviving mfants, which
imcluded mother’s age, level of
eclucation, and socioeconomic
status (SES),* and infant’s birth
weight and gestational age, are
shown in Table 1. Racial distribu-
tion was similar in the two groups
and no significant differences were
found in gender, Apgar scores,”
and mmborn vs outhorn status. Ges-
tational age was estimated prior to
randomization by use of obstetric
dates. Any discrepancies between
obstetric dates and the modified
Ballard examination*! were recon-
ciled by an investigator (BEF) after
review of the maternal history, data
gathered during pregnancy (e
sonograms), and after reexamina-
tion. Comparisons of reatment
and control groups for medical
treatments and complications are
shown in Table 2. Surfactant doses
are compared by #test; all other
comparisons in Table 2 are made
by Fisher’s Exact Test. The groups
were compared early in life for risk
of later supplemental oxygen re-
urement using the scoring sys-
tem developed by Sinkin et al,®

who employed the peak inspira-
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tory pressure (PIP) at 12 hours of

age (Table 3). We also assessed
treatment and control groups for
comparability of medical compli-
cations during the hospital stay us-
ing the Neonatal Medical Index
(NMI), a tool that “summarizes, in
bold strokes, infants’ medical
course during their stay in hospi-
tal”?® (Table 3).

edical Outcome

Medical outcome variables (Ta-
ble 4) included time on IMV
and/or CPAP and days to full en-
teral feeding. Chronicity was as-
sessed by comparing numbers of
Infants in each group discharged
after 42 weeks’ PCGA. Postconcep-
tional age at discharge, duration
of hospital stay, and total hospital
charges were evaluated. These

Wt

variables were selected because

they represent markers of stabil-
ity and final common pathways to
and/or important milestones in
recovery.

eurodevelopmental Qutcome
The APIB!™!7 examinatipn was
completed at 42 weeks’ PGA by an
APIB-certified examiner masked
to the group assignment of the in-

*

onstantinou, el al

fant. The APIDB assesses an infant’s
behavior 1in five areas or systems,
including the autonomic system,
the motor system, the state system,
the attentional system, and the self-
regulatory system. The degree of
examiner facilitation needed dur-
ing the evaluation 1s also scored.
Motor system organization 1s mani-
fest by an infant’s posture, muscle
tone, and patterns of movement.
State system control is defined by
evaluation of the sleep and wake
states, as well as by the transition
between sleep and waking. Atten-
tiveness and interactive abilities
are assessed by evaluating the in-
fant’s ability to respond to stimul.
Self-regulatory skills are manifest
by an infant’s ability to use various
physiologic, postural, and/or be-
havioral strategies to maintain it-
self in more stable states. System
scores range from 9 for the least
organized to 1 for the most organ-
1zed performance.

Results

The treatment and control
groups were statistically similar
with respect to maternal and neo-
natal characteristics (Table 1),
both with and without the nonsur-
vivors. Table 2 shows the medical
treatments and complications for
the 35 survivors. Early prediction
of oxygen requirement at 28 days

and arguably the risk for chronic
lung disease) was assessed by the
scoring  system  developed by
Sinkin et al employing the PIP at
12 hours of age.* The need for
pressure support was statisticall
similar in the two groups, suggest-
ing similar seve rity ol respiratory
illness at this relatively early time.
The NMI allows comparisons of
medical complexity assessed at the
end of the hospital stay and is heav-
1ly weighted by tuime on the ventila-
tor, a fnal common pathway
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than reimbursements.

While there is a wide range of
charges for both groups, it should
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teral feeds, and has been suggested
to enhance brain development.*#
be noted that there were six con-
trol infants whose charges ex-
ceeded $600,000 each. Only one
treatment baby accrued such high
charges. Our data do not include
physician fees or the charges for

lationship to hospital costs, which
Charges provide a more uniform

fants presumably bears a direct re-
are more difficul

Reduced agitation may explain the
reduced need for pressure sup-
port, the improved tolerance of en-

result of th
measure
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