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ABSTRACT

BACKGROUND

We studied the outcomes at school age in children who had participated in a double-
blind, placebo-controlled trial of early postnatal dexamethasone therapy (initiated with-
in 12 hours after birth) for the prevention of chronic lung disease of prematurity.

METHODS

Of the 262 children included in the initial study, 159 lived to school age. Of these chil-
dren, 146 (72 in the dexamethasone group and 74 in the control group) were included
in our study. All the infants had had severe respiratory distress syndrome requiring me-
chanical ventilation shortly after birth. In the dexamethasone group, 0.25 mg of dexa-
methasone per kilogram of body weight was given intravenously every 12 hours for one
week, and then the dose was tapered. We evaluated the children’s growth, neurologic
and motor function, cognition, and school performance.

RESULTS

Children in the dexamethasone group were significantly shorter than the controls
(P=0.03 for boys, P=0.01 for girls, and P=0.03 for all children) and had a significantly
smaller head circumference (P=0.04). Children in the dexamethasone group had sig-
nificantly poorer motor skills (P<0.001), motor coordination (P<0.001), and visual—
motor integration (P=0.02). As compared with the controls, children in the dexameth-
asone group also had significantly lower full IQ scores (mean [+SD], 78.2£15.0 vs.
84.4+12.6; P=0.008), verbal IQ scores (84.1+13.2 vs. 88.4+11.8, P=0.04), and perfor-
mance IQ scores (76.5£14.6 vs. 84.5+£12.7, P=0.001). The frequency of clinically sig-
nificant disabilities was higher among children in the dexamethasone group than
among controls (28 of 72 [39 percent] vs. 16 of 74 [22 percent], P=0.04).

CONCLUSIONS
Early postnatal dexamethasone therapy should not be recommended for the routine
prevention or treatment of chronic lung disease, because it leads to substantial adverse
effects on neuromotor and cognitive function at school age.
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OSTNATAL DEXAMETHASONE THERAPY

has been used to treat or prevent chronic

lung disease of prematurity-8; however, the
long-term effects of dexamethasone on develop-
mentare not known. We previously reported results
from our two-year follow-up study of dexametha-
sone treatment 9 and from other studies conducted
in young children.10-21 These studies indicated that
early postnatal dexamethasone therapy might affect
somatic growth and neurodevelopmental outcome.
Since the results of two-year follow-up cannot al-
ways predict future morbidity, there is a compelling
need for long-term follow-up. In the current study,
we analyzed the outcomes in the same cohort of
children at school age.

METHODS

INITIAL STUDY

All infants born between October 1992 and April
1995 in six participating hospitals who had a birth
weight between 500 and 1999 g and had severe res-
piratory distress syndrome requiring mechanical
ventilation within six hours after birth were includ-
ed in the initial double-blind, placebo-controlled
clinical trial. In the dexamethasone group, dexa-
methasone sodium phosphate was administered in-
travenously every 12 hours, ata dose of 0.25 mg per
kilogram of body weight from day 1 through day 7,
0.12 mg per kilogram from day 8 through day 14,
0.05 mg per kilogram from day 15 through day 21,
and 0.02 mg per kilogram from day 22 through day
28. The first dose was given within 12 hours after
birth. The study was approved by the scientific and
human experimentation committee of each hospi-
tal. Written informed consent was obtained from
the parents in each case.

Atotal of 262 infants were included in the initial
study; 130 received saline placebo, and 132 re-
ceived dexamethasone. During the study, none of
the physicians or caretakers were aware of the treat-
ment assignments. The results of the study have
been reported previously.® In summary, early dexa-
methasone therapy significantly reduced the inci-
dence of chronic lung disease diagnosed either at
28 days after birth (21 0f 132 in the dexamethasone
group [16 percent] vs. 40 of 130 in the control group
[31 percent], P=0.004) or at 36 weeks after concep-
tion (20 of 132 [15 percent] vs. 37 of 130 [28 per-
cent], P=0.009). The mortality rate was similar in
the two groups (44 0f 132 [33 percent] vs. 39 0£130
[30 percent], P=0.56).

Clinical suspicion of sepsis was slightly, but not
significantly, more common in the dexamethasone
group than in the control group (30 0f 132 [23 per-
cent] vs. 19 0f 130 [15 percent], P=0.09). Bactere-
mia was identified in 13 infants in the dexametha-
sone group (10 percent) and 8 infants in the control
group (6 percent). The total number of infants with
bacteremia, clinical sepsis, or both was significant-
ly higher in the dexamethasone group than in the
control group (43 of 132 [33 percent] vs. 27 0of 130
[21 percent], P=0.03). Meningitis occurred in four
infants in each group. Fungus cultures were avail-
able in three participating hospitals. Four infants in
the control group and four in the dexamethasone
group had fungemia (Candida albicans). Transient hy-
perglycemia, hypertension, cardiac hypertrophy, hy-
perparathyroidism, and a transient delay in weight
gain were associated with dexamethasone therapy.
An initial follow-up study at two years of age showed
that the dexamethasone-treated children had poor-
er somatic growth and neuromuscular function
than the children in the control group.®

FOLLOW-UP STUDY

Of the 262 children included in the initial study, 159
lived to school age. Of these children, 146 (92 per-
cent) were included in the current study (72 in the
dexamethasone group and 74 in the control group).
Figure 1 indicates what happened to the children in
each group up to the time of the current study.

A follow-up evaluation team was formed. None
of the team members were aware of the study de-
sign or the clinical courses of the children. At the
visit, an interim medical history was obtained and a
physical examination was performed. The head cir-
cumference was measured, with the use of a tape
measure, from the superior borders of the eyebrows
anteriorly to the occipital protuberance posteriorly.
The weight and height were measured with the use
of an electronic scale.

Neurologic examination was performed by a
pediatric neurologist. A standard motor test, the
Movement Assessment Battery for Children de-
signed by Henderson and Sugden,?2 was adminis-
tered by a physical therapist. The test includes eight
tasks, grouped under three headings: manual dex-
terity (which includes placing pegs, threading lace,
and following a flower trail with a pencil on paper),
ball skills (which include one-hand bounce and
catch and throwing a beanbag into a box), and static
and dynamic balance (which includes “stork bal-
ance” on one foot, jumping in squares, and heel-to-
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Dexamethasone Group

Control Group

132 Infants assigned
to dexamethasone group

130 Infants assigned
to control group

44 Died during initial
study period

39 Died during initial
study period

88 Surviving

91 Surviving

9 Died before school age

11 Died before school age

79 Assumed to have
survived to school age

80 Assumed to have
survived to school age

6 Could not be located

4 Could not be located

73 Available for study

76 Available for study

1 Without consent
to participate

2 Without consent
to participate

72 Studied at school age

74 Studied at school age

of age or earlier.

Figure 1. Disposition of the Study Subjects According to Treatment Assignment at Birth.
Most of the children who died after the initial study period but before school age died of chronic lung disease at one year

toe walking). For each task the child was given a
score, ranging from 0 to 5, depending on his or her
age and performance; lower scores indicated better
performance. The total impairment score was the
sum of the scores on the eight tasks and ranged
from 0 to 40.

Motor coordination, visual perception, and visu-
al-motor integration were assessed by means of the
Beery-Buktenica developmental test, fourth edi-
tion.23 This test evaluated the success or failure of
the drawing, the identification, or both the drawing
and identification of a total of 27 geometric figures;

the total score ranges from 0 to 27, with higher
scores indicating better performance. The perfor-
mance score for each child was adjusted for age.
Cognitive function was assessed by means of
the Wechsler Intelligence Scale for Children, third
edition (WISC-III), with scales for full IQ, verbal
IQ, and performance IQ. In addition, other com-
posite cognitive outcomes measured by subscales
of the WISC-III were assessed. All these tests have
Chinese-language versions that have been verified
by the Chinese Behavioral Science Association.
Hearing was measured with pure-tone audio-
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metric screening. Hearing impairment was defined
as a hearing loss of more than 20 dB in at least one
ear. Visual acuity was tested with a Snellen chart. Vi-
sual impairment was defined as visual acuity of less
than 20/60 in at least one eye.

Each child’s academic performance was as-
sessed by a teacher who had 20 years of experience
in a special school for handicapped children. Arith-
metic,24 language,2> and adaptive behavior2¢ were
evaluated. A parent, usually the mother, was inter-
viewed with the use of questionnaires in order to
characterize the child’s adaptive behavior and per-
formance in school. These questionnaires, which
were modified from Kaufman and Kaufman?? and
Luckasson et al.,28 assessed the personal and social
proficiency of the child by measuring four domains:
communication, daily living, socialization, and mo-
tor function.

The definition of clinically significant disability
in this study was modified from the criteria of Rob-
ertson et al.29 Any one of the following was defined
as a clinically significant disability: a clinical diag-
nosis of cerebral palsy, visual acuity of less than
20/60, cognitive delay (a full IQ below the 5th per-
centile for age), and hearing impairment severe
enough to require a hearing aid.

STATISTICAL ANALYSIS

Data were analyzed with the use of SAS software
(SAS Institute). Analysis of variance and, when ap-
propriate, t-tests were used to compare the groups
in terms of continuous variables. Categorical varia-
bles were compared by means of the chi-square test.
The correlation of two continuous variables was
evaluated by means of simple two-variable regres-
sion analysis. Multiple correlations were performed
to evaluate the outcomes at school age in relation to
perinatal and neonatal factors. Results are expressed
as means *£SD.

RESULTS

PERINATAL DATA AND SOCIOECONOMIC
BACKGROUND

Perinatal and neonatal data and information about
maternal education and socioeconomic background
are summarized in Table 1. There were no signifi-
cant differences between the groups in terms of
these characteristics. The mean postnatal age at the
time of the administration of the first dose of dexa-
methasone was 8.4+3.0 hours. The majority of the
study population came from middle-class families,

N ENGL J MED 350;13 WWW.NEJM.ORG

Table 1. Perinatal Data and Socioeconomic Background.*

Dexamethasone
Group Control Group
Characteristic (N=72) (N=74)
Perinatal clinical characteristics
Gestational age at birth (wk) 29.8+2.3 29.4+2.5
Birth weight (g) 1398340 1371343
Head circumference (cm) 27.8+2.0 27.5£2.5
Length (cm) 40.0+£3.9 39.4+4.1
Sex (no.)
Male 38 36
Female 34 38
Size for gestational age (no.)
Appropriate 54 59
Small 18 15
Prenatal glucocorticoid therapy (no.) 22 24
Mode of delivery (no.)
Caesarean 40 37
Vaginal 32 37
Apgar score
At 1 min
<3 18 19
4-6 33 33
>6 21 22
At 5 min
<3 2 4
4-6 16 23
>6 54 47
Characteristics on admission to the trial
Age at entry (hr) 8.4+3.0 8.1+3.0
Mean airway pressure (cm of water) 8.3+3.1 8.1+4.0
Fraction of inspired oxygen 0.67+0.30 0.65+0.25
Partial pressure of oxygen (mm Hg) 98+47 10141
Partial pressure of carbon dioxide (mm Hg) 43£11 46+16
pH 7.30+0.09 7.29+0.10
Hematocrit (%) 44.2+6.8 43.5+7.2
Maternal characteristics
Age (yr) 27.2+5.8 26.9+4.5
Level of education (no.)
<12yr 23 26
High-school graduation 36 37
College attendance 8 6
College graduation 5 5
Annual family income (no.)T
<$10,000 10 9
$10,000-$15,000 30 31
$15,001-$30,000 23 24
$30,001-$50,000 7 7
>$50,000 2 3
Marital status (no.)
Married 69 70
Single 0 0
Divorced 3 4
* Plus—minus values are means +SD.
T Income is given in U.S. dollars.
MARCH 25, 2004 1307
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Figure 2. Heights of the Boys, Plotted on the Growth Chart for Chinese Male
Children 6 to 15 Years of Age.

At the time of the current study, the mean (xSD) height in the dexamethasone
group was 122.8+7.4 cm, and the mean height in the control group was
126.4+5.8 cm (P=0.03). The heights of 12 of the 38 boys in the dexametha-
sone group were below the 10th percentile for age, as compared with 3 of the
36 boys in the control group (P=0.03).
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and most mothers were high-school graduates
(having >12 years of education).

NEONATAL COURSE

Of the children included in the long-term follow-
up study, 15 in the dexamethasone group (21 per-
cent) and 26 in the control group (35 percent) had
chronic lung disease at the beginning of the study
(P=0.08 for the comparison between groups). Chil-
dren in the dexamethasone group required high-
concentration oxygen therapy (concentration, >40
percent) for a shorter length of time than did con-
trols (8.0%4.1 vs. 9.4£3.9 days, P=0.04). The two
groups were similar in terms of the frequency of
intraventricular hemorrhage (any intraventricular
hemorrhage, 8 of 72 [11 percent] vs. 10 of 74 [14
percent]; intraventricular hemorrhage of grade 2 or
worse, 3 of 72 [4 percent] vs. 2 of 74 [3 percent]),
retinopathy of prematurity (15 of 72 [21 percent]
vs. 11 of 74 [15 percent], P=0.35), and infection
(clinical suspicion of sepsis, bacteremia, or both: 14
of 72 [19 percent] vs. 8 of 74 [11 percent], P=0.22;
bacteremia: 6 of 72 [8 percent] vs. 3 of 74 [4 per-
cent], P=0.32; meningitis: 1 of 72 [1 percent] vs.

N ENGL J MED 350;13 WWW.NEJM.ORG

1 of 74 [1 percent]). Six infants in the dexametha-
sone group (8 percent) and seven in the control
group (9 percent) who had severe chronic lung dis-
ease required open-label glucocorticoid therapy af-
ter the completion of the initial study. Such therapy
(0.25 mg per kilogram every 12 hours) was usually
given for three to five days at the discretion of the
individual attending physician to infants who were
dependent on a respirator in order to facilitate extu-
bation. Because of the relatively short duration of
therapy, these infants were included in the analyses
as members of their initially assigned groups.

GENERAL HEALTH AND PHYSICAL GROWTH

The mean age at the time of follow-up was 8.3£0.9
years among children in the dexamethasone group
and 8.1+0.8 years among children in the control
group. The two groups were similar in terms of the
frequency of upper respiratory infection during the
year when follow-up assessments were conducted
(6x6 episodes per year in the dexamethasone group
vs. 6£5 episodes per year in the control group) and
in terms of blood pressure (systolic, 106+8 mm Hg
vs. 108+£8 mm Hg; diastolic, 598 mm Hgvs. 61£7
mm Hg).

The mean head circumference in the dexameth-
asone group (49.8+2.6 cm) was significantly small-
er than that in the control group (50.6£2.1 cm,
P=0.04). There was no significant difference in body
weight between the dexamethasone group and the
control group, either among boys or among girls
(23.8+6.1 kg vs. 24.5%5.2 kg among boys, P=0.59;
23.0+3.2 kgvs. 24.4+5.7 kg among girls, P=0.21),
but the mean height in the dexamethasone group
was significantly lower than that in the control
group (122.8+7.4 cmvs. 126.4%5.8 cm among boys,
P=0.03; 121.3+£5.4 cm vs. 124.7£5.6 cm among
girls, P=0.01) (Fig. 2 and 3). Among both boys and
girls, a significantly greater proportion of children
in the dexamethasone group than in the control
group had a height below the 10th percentile for
their age group (Fig. 2 and 3).

NEUROLOGIC EXAMINATION AND ASSESSMENT
OF MOTOR AND AUDIOVISUAL FUNCTION

The results of the neurologic examination were cat-
egorized as normal, borderline (defined as a delay
in fine and gross motor skills or minor abnormali-
ties in muscle tone), or abnormal (defined as the
presence of cerebral palsy). The frequency of bor-
derline or abnormal results tended to be higher in
the dexamethasone group than in the control group,
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although the difference was not statistically signif-
icant (20 of 72 [28 percent] vs. 14 0of 74 [19 percent],
P=0.21) (Table 2).

The dexamethasone group had significantly
higher scores for manual dexterity, ball skills, bal-
ance, and total impairment than the control group,
indicating that the motor performance in the dexa-
methasone group was poorer than that of controls
(Table 2). A significantly greater proportion of chil-
dren in the dexamethasone group than in the con-
trol group had motor-performance scores below
the 5th percentile for their age group (29 of 72 [40
percent] vs. 15 of 74 [20 percent], P=0.01). Such
a performance usually indicates a definite motor
problem and a need for additional medical help.

Children in the dexamethasone group had poor-
er motor coordination, visual perception, and visu-
al-motor integration than children in the control
group (Table 2). There was no significant difference
between the groups in the frequency of visual and
hearing impairment (Table 2).

COGNITIVE FUNCTION

Children in the dexamethasone group had signifi-
cantly lower full IQ, verbal IQ, and performance IQ
scores and had significantly lower scores for percep-
tual organization, freedom from distractibility, and
processing speed (Table 3).

SCHOOL PERFORMANCE

Seven children in the dexamethasone group and
eightin the control group attended a special school
for handicapped children. Children in the dexa-
methasone group had significantly lower scores on
tests of arithmetic, phonetic transcription and per-
ception, and grammar than those in the control
group (Table 3). There was no significant difference
between the groups on other language tests or in
terms of various forms of adaptive behavior.

FREQUENCY OF DISABILITY

Assignificantly greater proportion of children in the
dexamethasone group than in the control group had
a clinically significant disability (Fig. 4).

CORRELATION OF DISABILITY

WITH PERINATAL EVENTS

Within each group, there was no significant differ-
ence in perinatal characteristics or neonatal course,
including the rate of prenatal glucocorticoid therapy
and the Apgar score, between infants with clinically
significant disability and those without such disabil-

N ENGL J MED 350;13 WWW.NEJM.ORG
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Figure 3. Heights of the Girls, Plotted on the Growth Chart for Chinese
Female Children 6 to 15 Years of Age.

At the time of the current study, the mean (+SD) height in the dexamethasone
group was 121.3+5.4 cm, and the mean height in the control group was
124.7+5.6 cm (P=0.01). The heights of 13 of the 34 girls in the dexametha-
sone group were below the 10th percentile for age, as compared with 4 of the
38 girls in the control group (P=0.01).

ity. However, there were significant correlations
between the presence of clinically significant dis-
ability at school age and the severity of the early res-
piratory distress syndrome (P=0.02).

DISCUSSION

The present report summarizes the data from a
group of school-age children who had participated
in a placebo-controlled, double-blind trial of dexa-
methasone therapy begun within 12 hours after
birth for the prevention of chronic lung disease.t
Children who received early dexamethasone thera-
py (0.25 mg per kilogram every 12 hours) for one
week, with a tapering of the dose over the course of
the next three weeks, were more likely to have delays
in somatic growth, impaired neuromotor and cog-
nitive function, and disability at school age.
Glucocorticoids have been used for years to treat
preterm infants who have or are at risk for chronic
lung disease.1-® These agents often have the short-
term benefits of improving lung compliance and
facilitating early weaning from mechanical ventila-
tion. In the past 20 years, dexamethasone has been
given at various postnatal ages for a variety of rea-
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Table 2. Results of Neurologic and Neuromotor Assessments and Audiovisual
Function.®
Dexamethasone Control
Group Group P

Variable (N=72) (N=74) Value
Neurologic examination (no. of children)

Normal 52 60 NS

Borderline 3 5 NS

Abnormal (cerebral palsy) 17 9 NS
Movement Assessment Battery

for Children score

Manual dexterity 6.6+3.9 4.8+4.3  0.009

Ball skills 4.8+4.2 3.2£2.8  0.008

Balance 6.9+5.7 3.9+3.8 <0.001

Total impairment 19.2+12.4 11.6+10.3 <0.001
Visual-motor performance score

Motor coordination 6.7+2.3 8.2+2.5 <0.001

Visual perception 6.5+2.4 7.9+2.1  0.02

Visual-motor integration 7.1+2.4 7.9¢1.8  0.02
Audiovisual function (no. of children)

Visual impairment 12 7 NS

Hearing impairment 18 12 NS

* Plus—minus values are means +SD. NS denotes nonsignificant. Scores on the
Movement Assessment Battery for Children range from 0 to 15 for manual
dexterity and for balance, from 0 to 10 for ball skills, and from 0 to 40 overall,
with lower scores indicating better performance. Scores for visual-motor per-
formance range from 0 to 9 for each subtest, with higher scores indicating bet-
ter performance. The performance score for each child was adjusted for age.
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sons. The immediate results and the outcomes in
early childhood have varied from study to study.1-21
Itis difficult to interpret these results, because each
of these studies was designed differently, not only
in terms of the time at which therapy was initiated,
butalso in terms of the dose and duration of therapy
and the sample size. In a systematic review, Bar-
rington3 reported an increase in the risk of cerebral
palsy and neurodevelopmental impairment asso-
ciated with glucocorticoid therapy. Halliday and
Ehrenkranz11:12:16 reviewed the results of random-
ized, controlled trials from various data bases (stud-
ies in early childhood) and concluded that the ben-
efits of postnatal glucocorticoid therapy, either early
(initiated within 96 hours after birth) or delayed
(initiated after three weeks), may not outweigh the
actual or potential adverse effects on neurologic
outcome.

Our study was conducted in a double-blind fash-
ion and involved a population that was relatively
homogeneous with respect to race and family socio-

N ENGL J MED 350;13 WWW.NEJM.ORG

economic background. The size of the sample was
appropriate, and the proportions of infants in each
group who subsequently received open-label glu-
cocorticoid therapy were similar. Even if we had ex-
cluded from the analysis the infants who received
such therapy, the incidence of disability would still
have been significantly higher in the dexametha-
sone group than in the control group (27 of 66 [41
percent] vs. 14 of 67 [21 percent], P=0.02).

Our results show consistent adverse effects of
dexamethasone at school age. Among the 42 chil-
dren (26 in the dexamethasone group and 16 in the
control group) who had had neuromotor dysfunc-
tion at two years of age, most of those with mild
dysfunction showed some improvement at school
age (5 of 8, or 62 percent, in the dexamethasone
group and 6 of 9, or 67 percent, in the control
group). In contrast, none of the children who had
had severe neuromotor dysfunction at two years of
age showed significant improvement.

Children in the dexamethasone group tended to
have more abnormalities of neurologic develop-
ment and significantly poorer motor performance
than children in the control group. This poor mo-
tor performance may be responsible for their poor
motor coordination and poor visual-motor integra-
tion. Our results are consistent with observations by
Bos et al.3° in that dexamethasone may impair mo-
tility and the quality of general movement in preterm
infants. The mechanism behind the neuromotor ab-
normalities is not completely clear. In experiments
in neonatal animals, pharmacologic doses of dexa-
methasone have resulted in adverse effects on brain-
cell division, differentiation, myelination, and elec-
trophysiological reactions.31-33

Arecent study by Murphy et al.34 suggested that
postnatal dexamethasone therapy may cause a de-
crease in the volume of cerebral gray matter. Such a
decrease could explain our finding of subnormal
head circumference in the children in the dexameth-
asone group. Subnormal head size has been shown
to be associated with poor cognitive outcome.3> In
our study, the children with clinically significant
disability had significantly smaller head circumfer-
ence than those without disability (49.1£3.0 vs.
50.8%2.5, P<0.001). The Vermont Oxford Net-
work Steroid Study® and the study by Shinwell et
al.10 have shown a trend toward an increased risk of
periventricular leukomalacia associated with dexa-
methasone therapy.

The WISC-III scores obtained in this study were
lower than those that have been reported in other
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studies.29:35,36 We did not have an established stan-
dard for Chinese children; the racial, ethnic, or cul-
tural bias of the tests might explain the low scores in
our population. However, the IQ scores in the dex-
amethasone group were significantly lower than
those in the control group. This difference between
the groups was not detected in our earlier follow-up
study at two years of age, when the children were
assessed with use of the Bayley Scales of Infant De-
velopment. This discrepancy could be due to a dif-
ference in the contents of the tests: the Bayley test
focuses much more on motor skills, whereas the
IQ test for school-age children focuses much more
on cognition. The difference in cognitive function
between the two groups could become larger as the
children get older. Poor motor function in the dex-
amethasone-treated children mightalso affect their
cognitive performance.

Neonatal infection and hypertension secondary
to dexamethasone therapy could also lead to delayed
cognitive function. During the initial study, the in-
cidence of neonatal infection was higher in the dex-
amethasone group than in the control group. How-
ever, among the children included in the current
study, the proportions in each group who had had
neonatal infections were similar, because many of
the infants in the dexamethasone group who had
neonatal infections died during the course of the
initial study. Neonatal hypertension in the dexa-
methasone group was usually transient. It is un-
likely that neonatal infection or hypertension could
account for the higher incidence of cognitive delay
in the dexamethasone group in the current study
population.

Concern has been expressed regarding the ef-
fects of early dexamethasone therapy on somatic
growth, because glucocorticoids have been shown
to alter cell size and DNA synthesis in animal mod-
els.32,33 Moreover, Weiler et al.37 and Gibson et al.38
have found that dexamethasone therapy may com-
promise the accretion of bone mineral and thus af-
fect the velocity of bone growth, even when energy
intake increases. Interestingly, the majority of the
children who had a delay in growth at school age
(26 of 32, or 81 percent) were already short (with a
height below the 10th percentile) at two years of
age. Itappears that the primary or secondary effects
of dexamethasone on growth still prevail at school
age. Whether dexamethasone can alter the normal
acceleration of growth at puberty and ultimately af-
fect the adult stature remains to be clarified.

N ENGL J MED 350;13 WWW.NEJM.ORG

Table 3. Cognition and School Performance.*
Dexamethasone
Group Control Group P
Variable (N=72) (N=74) Value
Cognition
WISC-III main scales
Full 1Q 78.2+15.0 84.4+12.6 0.008
Verbal 1Q 84.1+13.2 88.4+11.8 0.04
Performance 1Q 76.5+14.6 84.5+12.7 0.001
WISC-III subscale score
Verbal comprehension 84.9+13.1 87.6+12.9 0.21
Perceptual organization 78.0+16.5 85.4+12.4 0.003
Freedom from distractibility 86.8+14.8 96.8+13.4 0.001
Processing speed 83.2+16.8 91.0+15.9 0.005
School performance
Arithmetic scoref 14.7+7.0 17.6+8.2 0.02
Chinese-language aptitude test
(T score)i
Phonetic transcription 47.9+10.6 52.3+9.5 0.009
and perception
Grammar 54.3+8.2 58.319.4 0.007
Auditory memory 50.6+12.4 49.2+10.4 NS
Auditory comprehension 51.2+10.7 52.0£9.8 NS
Reading comprehension 54.3+9.1 53.7+9.8 NS
Semantic discrimination 50.8+10.5 48.5+7.5 NS
Wording 53.0+6.2 51.9+7.6 NS
Behavior adaptation score
Communication 80.8+19.3 75.9+£21.5 NS
Self-care 40.8+18.2 39.7+22.1 NS
Home living 60.1+21.3 72.5+21.9 NS
Social skills 88.9+12.2 85.5+18.6 NS
Use of community resources 65.4+25.3 62.4+23.6 NS
Self-direction 75.3+16.9 71.9+19.2 NS
Health and safety 82.5+15.0 78.7+21.2 NS
Functional academic skills 79.3£19.2 79.9+20.2 NS
Recreational activities 87.9+12.0 87.6+11.3 NS
Schoolwork 68.4+19.3 69.1+20.6 NS

* Plus—minus values are means +SD. NS denotes nonsignificant. The verbal

comprehension subscale of the Wechsler Intelligence Scale for Children, third
edition (WISC-II1), includes information processing, similarities, vocabulary,
and comprehension; the perceptual organization subscale includes picture
completion, picture arrangement, block design, and object assembly; the free-
dom from distractibility subscale includes arithmetic and a digit-span test;
and the processing speed subscale includes coding and symbol searching.
The range in arithmetic scores is from 0 to 36, and in behavior adaptation
scores, from 0 to 100.

: The original score on the Chinese-language aptitude test was normalized to

a T score with a mean of 50 and a standard deviation of 10. A normalized
T score indicates the relative position of a person in the population.
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Figure 4. Children with Clinically Significant Disability
at School Age.

Clinically significant disability was defined as any one
of the following: cerebral palsy, visual acuity of less than
20/60, cognitive delay (WISC-II total 1Q <5th percentile
for age), and hearing impairment requiring a hearing
aid. Numbers of children are shown on the bars.

The dexamethasone-treated children also had
lower scores on arithmetic tests and on tests of pho-
netic transcription and grammar — findings that
are consistent with poorer cognitive function. The
testing of Chinese language skills is quite compli-
cated, since spelling ability, pronunciation, and
character drawing must be evaluated independently.
Moreover, many factors may influence the language
and school performance of a child. The most im-
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