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METHODS

Demographic Data and Risk Factors

Demographics included maternal
complications, gestational age, sex,
birth weight, and parental age and
education. Neonatal morbidities
encompassed intraventricular
hemorrhage, cystic periventricular
leukomalacia, hemodynamically
significant patent ductus arteriosus,
sepsis with positive blood culture
results, necrotizing enterocolitis,
chronic lung disease, and retinopathy
of prematurity. Medical treatments
for morbidities, namely, steroids for
chronic lung disease, nonsteroidal
antiinflammatory drugs for
hemodynamically significant patent
ductus arteriosus, the duration of
oxygen therapy, and the
hospitalization duration, were
recorded for each preterm subject.

Criteria of Exclusion

Cerebral palsy was diagnosed on the
basis of abnormal muscle tonicity and
limitations in gross motor function
with a score .2. Hearing impairment
was defined as permanent hearing
loss affecting the ability to
understand or communicate, with the
threshold of the better ear .55 dB.
Congenital malformation included
chromosomal anomaly, genetic
disorder, or cerebral malformation.

BSID Scores

MDI and psychomotor developmental
index scores in the BSID-II are
standardized to have a mean of 100
and an SD of 15. The 3 composite
scores of cognition, language, and

motor function in the BSID-III are
also standardized for a mean of 100
and an SD of 15.

The ADOS Severity Scores and the
ADI-R Scores

The ADOS is a semistructured
assessment of observed behavior in
which developmentally appropriate
social and play-based interactions in
a 40- to 60-minute session are
designed to elicit symptoms of
autism. Different modules of the
ADOS were chosen according to the
children’s developmental status. To
standardize ASD severity across the
different ADOS modules, an algorithm
was applied to the raw data of 2
domains (social-affect deficits and
restricted, repetitive behaviors), and
a total score composed of the social-
affect deficits and restricted,
repetitive behaviors domains was
calculated.

The ADI-R is a semistructured
standardized parent interview
developed to assess the presence and
severity of autism symptoms
throughout childhood. The ASD
symptoms are divided into 4 domains
in the ADI-R: qualitative
abnormalities in reciprocal social
interaction (domain A); qualitative
abnormalities in communication
(domain B); restricted, repetitive, and
stereotyped behavioral patterns
(domain C); and abnormality in
development evident at or before age
36 months (domain D).
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SUPPLEMENTAL FIGURE 3
Enrollment and assessment of ASD and non-ASD in a very preterm population. WPPSI, Wechsler Preschool and Primary Scale of Intelligence.

SUPPLEMENTAL FIGURE 4
ADI-R scores of preterm children with ASD. Qualitative abnormalities in reciprocal social interaction (domain A, cutoff = 10); qualitative abnormalities in
communication (domain B, cutoff = 8); restricted, repetitive, and stereotyped behavioral patterns (domain C, cutoff = 3); and abnormality in development
evident at or before 36 months of age (domain D, cutoff = 1) are presented with cutoffs.

2



SUPPLEMENTAL FIGURE 5
ADOS scores of preterm children with ASD. Nineteen scores were evaluated by module 3 (black dots), 9 by module 2 (red dots), and 1 by module 1 (green
dots). The cutoffs for ASD were 2, 4, and 7 for modules 3 and 1 (black and green lines) and 3, 4, and 8 for module 2 (red lines).

SUPPLEMENTAL FIGURE 6
Estimated probability for trajectory groups by sex, maternal education status, and duration of oxygen therapy. A, Male sex and maternal education below
university level. B, Male sex and maternal education above university level. C, Female sex and maternal education below university level. D, Female sex
and maternal education above university level. In all conditions, as days on oxygen increased, the likelihood for the low-declining trajectory (the green
line) increased, whereas the likelihood for the high-stable trajectory (the blue line) decreased. Male infants whose mothers’ education was below the
university level (A), compared with female infants whose mothers’ education was above the university level (D), had a higher probability to follow the low-
declining trajectory than the high-stable trajectory. The probability for the high-declining trajectory (the red line) was highest among the 3 trajectory
groups because 62% of children in the cohort belonged to the high-declining group.
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SUPPLEMENTAL FIGURE 7
Receiver operating characteristic curves for prediction of trajectory groups by sex, mother’s educational status, and duration on oxygen therapy. T1 AUC =
0.74; T2 AUC = 0.61; T3 AUC = 0.67; macro-averaged AUC = 0.67; micro-averaged AUC = 0.82. AUC, area under the curve; T1, prediction for the low-declining
group; T2, prediction for the high-declining group; T3, prediction for the high-stable group.

SUPPLEMENTAL TABLE 4 Demographics of the Children Missing the 5-Year Evaluations

Not Missing Missing Pa

Case No. 360 54 —

Male sex, n (%) 193 (54) 26 (48) .5
Gestational age, wk, mean (SD) 28 (2) 29 (2) .09
Birth wt, g, mean (SD) 1072 (254) 1131 (227) .09
Reasons for missing — Refuse to follow-up, n = 33 —

— Could not be contacted, n = 15 —

— Missed the scheduled appointment, n = 6 —

—, not applicable.
a By Mann–Whitney U test or Fisher’s exact test.
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SUPPLEMENTAL TABLE 5 Model Fit Statistics

Classes Shape Class Proportions, % Bayesian Information
Criterion (n = 319)

Akaike Information
CriterionClass

1
Class
2

Class
3

Class
4

3 Linear 8 66 26 — 23389 23372
3 Quadratic 7 62 31 — 23367 23347
4 Linear 3 15 12 70 23380 23357
4 Quadratic 6 6 45 43 23365 23338

—, not applicable.

SUPPLEMENTAL TABLE 6 The 3-Group Quadratic Model Results

Classes Parameter Estimate SE T-value P

Low-declining group Intercept 72.7 6.8 8.0 ,.001
Linear 4.0 1.0 4.0 ,.001

Quadratic 20.2 0.03 25.1 ,.001
High-declining group Intercept 89.6 2.2 38.7 ,.001

Linear 1.1 0.3 3.3 .001
Quadratic 20.1 0.01 24.8 ,.001

High-stable group Intercept 93.8 1.1 83.0 ,.001
Linear 0.2 0.1 1.8 .07
Sigma 7.7 0.2 37.0 ,.001

SUPPLEMENTAL TABLE 7 The 5-Year-Old Outcome Differences Among the 3 Mental Performance
Trajectory Groups

Low-Declining
Group
(n = 23)

High-Declining
Group

(n = 198)

High-Stable
Group
(n = 98)

Post Hoc
Comparisona

Age at tests, mo, mean (SD) 62 (3) 64 (5) 62 (3) —

Intelligence scores, mean (SD)
Full-scale IQb 76 (15) 89 (11) 97 (11) 3 . 2 . 1
Verbal comprehension index

and verbal IQb
80 (16) 92 (12) 100 (11) 3 . 2 . 1

Visual spatial index and
performance IQb

78 (15) 90 (13) 95 (13) 3 . 2 . 1

ADOS severity scores, mean
(SD)
Social-affect deficitsb 3.9 (2.8) 2.4 (2.3) 2 (1.8) 1 . 2 = 3
Restricted, repetitive

behaviorsb
4.5 (3.3) 3 (3) 2 (2.1) 1 . 2 = 3

Total scoreb 3.8 (2.8) 2.6 (2.6) 1.7 (1.5) 1 . 2 = 3
ADI-R scores of each domain,
mean (SD)
A: qualitative abnormalities

in reciprocal social
interactionb

9 (8) 3 (5) 1.3 (2.5) 1 . 2 . 3

B: qualitative abnormalities
in communicationb

6.7 (6.4) 1.6 (3.8) 0.4 (2) 1 . 2 . 3

C: restricted, repetitive, and
stereotypical behavioral
patternsb

1.9 (3.4) 0.4 (1.6) 0.1 (0.9) 1 . 2 = 3

D: abnormality in
development evident at or
before 36 mob

3.5 (1.5) 0.6 (1.2) 0.2 (0.7) 1 . 2 . 3

—, not applicable.
a 1, low-declining group; 2, high-declining group; 3, high-stable group.
b Differences with statistical significances among the 3 trajectory groups.
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