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CREAtION OF SOCIOECONOMIC 
COMPOSItE INDEx

The composite socioeconomic 
index variable was created by using 
principal components analysis to 
reflect the domains of parental 
education, parental occupation, 
and household income. Educational 
attainment was ascertained for both 
parents or guardians by using levels 
of National Vocational Qualification 
levels 1 through 5 and none or 
foreign only. Occupational status 
was measured for both parents or 
guardians by using the 8-category 
National Statistics Socio-economic 
Classification designation of never 
worked, routine occupations, 
semiroutine occupations, low 
supervisory and technical 
occupations, small employers 
and self-employed, intermediate 
occupations, lower managerial 
and professional occupations, and 
higher managerial and professional 
occupations. We determined the 
highest educational attainment level 
and occupational status level across 
both parents or guardians. Household 
income was operationalized as the 
natural log of equivalized household 
income. The 3 variables were 
standardized (with lower scores 
reflective of lower SES) and entered 
into a principal component analysis. 
Weights for each component measure 
were taken from the first component, 
which explained 74% of the variance. 
Values of the composite index 
for each child were calculated by 
summing the products of component 
weights × standardized values of 
the components. These values were 
separated into 5 quintiles with higher 
quintiles representing higher SES.

MEASUREMENt OF COGNItIvE 
AbILIty AND ACADEMIC 
AChIEvEMENt OUtCOMES

Children’s cognitive development 
was tested at 3 years old by 
using the BSRA-R and the naming 
vocabulary scale of the BAS II. The 
BSRA-R consisted of 6 subtests that 
were focused on colors, letters, 
numbers and/or counting, sizes, 
comparisons, and shapes; all 
children completed the same set of 
items on each subtest. Age-adjusted 
standardized scores with a mean of 
100 and SD of 15 were used in our 
analyses; scores were age adjusted 
within 3-month age bands. The 
naming vocabulary scale measured 
expressive language ability by 
asking children to name objects 
pictured in a testing booklet. It 
consisted of an initial routing 
test administered to all children, 
followed by progression to more 
difficult or more simple items based 
on the child’s performance. Because 
not all children completed the same 
set of items, item response theory 
methods were used to compute 
ability scores. Our analyses use 
age-adjusted t-scores derived 
from these ability scores; these 
scores have a mean of 50 and SD 
of 10, and are age adjusted within 
3-month age bands. Conceptually, 
these scores represent children’s 
performance relative to other 
children of their same age.

Children’s cognitive development 
at 5 years old was measured by 
using the BAS II naming vocabulary, 
picture similarity, and pattern 
construction scales. The naming 
vocabulary scale was repeated from 

Sweep 2. The pattern construction 
scale tested spatial problem solving 
by asking children to repeat a 
design by using flat squares or solid 
cubes, and the picture similarities 
scale tested nonverbal reasoning 
or problem-solving by showing 
children a row of 4 pictures and 
asking them to identify a fifth 
picture that is most similar to the 
others. Scoring procedures for all 
3 tests repeated those used for the 
naming vocabulary test at Sweep 2.

Children’s cognitive development 
and academic achievement at 7 years 
old was measured by using the BAS 
II pattern construction and word 
reading scales and the NFER Number 
Skills assessment. The pattern 
construction scale was repeated 
from Sweep 3. The word reading 
scale tested English reading ability 
by asking children to read aloud a 
series of words (potentially 90 words 
total, broken into blocks of 10). 
Scoring procedures were similar to 
the other BAS II scales administered 
at the previous sweeps, except that 
standardized scores were normed 
to a mean of 100 and SD of 10. The 
NFER Number Skills assessment was 
adapted from the NFER Progress in 
Maths test that was developed and 
standardized to the UK population in 
2004. The assessment had a 2-stage 
design of an initial routing test and 
second portion of easier, medium, 
or harder difficulty; item response 
theory was used to compute 
estimated raw scores. Our analyses 
used age-adjusted standardized 
scores computed from these 
estimated raw scores, restandardized 
to a normal distribution with mean of 
0 and SD of 1.31,  32

Supplemental Information

1PEDIATRICS Volume 141, number 1, January 2018



BEAUREGARD et al2

SUPPLEMENtAL FIGURE 2
Selection into analytic cohorts.
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SUPPLEMENtAL tAbLE 5  Mean Cognitive and Academic Achievement Scores, Stratified by Gestational Age and Household Poverty

All Below Poverty Line Above Poverty Line

n Mean (SD) n Mean (SD) n Mean (SD)

3 y old
 BRSA-R
  All 9463 0.00 (1.00) 3152 −0.48 (0.95) 6311 0.24 (0.93)
  Term 6298 0.03 (1.00) 2077 −0.46 (0.96) 4221 0.27 (0.93)
  Early term 2351 −0.02 (0.99) 779 −0.47 (0.95) 1572 0.20 (0.93)
  Late preterm 609 −0.12 (1.03) 223 −0.61 (0.98) 386 0.15 (0.95)
  Early or moderate preterm 205 −0.26 (0.92) 73 −0.59 (0.83) 132 −0.07 (0.92)
 BAS II naming vocabulary scale
  All 9968 0.00 (1.00) 3325 −0.43 (0.98) 6643 0.22 (0.94)
  Term 6602 0.03 (1.00) 2172 −0.42 (0.98) 4430 0.24 (0.94)
  Early term 2500 −0.02 (0.98) 839 −0.43 (0.97) 1661 0.18 (0.92)
  Late preterm 636 −0.05 (1.01) 229 −0.42 (0.99) 407 0.16 (0.96)
  Early or moderate preterm 230 −0.31 (0.97) 85 −0.70 (0.91) 145 −0.08 (0.93)
5 y old
 BAS II picture similarity scale
  All 10 279 0.00 (1.00) 3550 −0.19 (1.01) 6729 0.10 (0.98)
  Term 6801 0.01 (1.00) 2318 −0.20 (1.01) 4483 0.12 (0.97)
  Early term 2562 −0.01 (1.00) 893 −0.17 (1.00) 1669 0.07 (0.98)
  Late preterm 680 −0.06 (1.04) 250 −0.23 (1.07) 430 0.04 (1.01)
  Early or moderate preterm 236 −0.03 (1.05) 89 −0.17 (1.13) 147 0.06 (0.99)
 BAS II naming vocabulary scale
  All 10 285 0.00 (1.00) 3552 −0.44 (0.99) 6733 0.23 (0.92)
  Term 6813 0.01 (1.00) 2322 −0.44 (1.00) 4491 0.24 (0.92)
  Early term 2556 −0.01 (1.00) 892 −0.43 (0.99) 1664 0.21 (0.93)
  Late preterm 679 0.01 (1.01) 249 −0.42 (1.00) 430 0.26 (0.93)
  Early or moderate preterm 237 −0.11 (0.98) 89 −0.52 (0.93) 148 0.13 (0.93)
 BAS II pattern construction scale
  All 10 249 0.00 (1.00) 3532 −0.25 (1.02) 6717 0.13 (0.97)
  Term 6791 0.05 (1.00) 2312 −0.21 (0.99) 4479 0.18 (0.97)
  Early term 2547 −0.05 (0.99) 886 −0.28 (1.05) 1661 0.07 (0.94)
  Late preterm 676 −0.12 (0.99) 247 −0.37 (0.99) 429 0.02 (0.97)
  Early or moderate preterm 235 −0.35 (1.11) 87 −0.63 (1.23) 148 −0.19 (0.99)
7 y old
 BASI II word reading scale
  All 9205 0.00 (1.00) 3075 −0.33 (1.03) 6130 0.17 (0.94)
  Term 6105 0.03 (0.99) 2016 −0.29 (1.01) 4089 0.18 (0.94)
  Early term 2297 −0.03 (1.01) 769 −0.37 (1.07) 1528 0.14 (0.93)
  Late preterm 602 −0.12 (1.02) 224 −0.50 (1.02) 378 0.11 (0.96)
  Early or moderate preterm 201 −0.14 (1.12) 66 −0.73 (1.19) 135 0.15 (0.97)
 BAS II pattern construction scale
  All 9274 0.00 (1.00) 3080 −0.30 (1.00) 6194 0.15 (0.96)
  Term 6156 0.04 (1.00) 2017 −0.29 (1.00) 4139 0.20 (0.96)
  Early term 2311 −0.06 (0.99) 771 −0.30 (1.00) 1540 0.05 (0.96)
  Late preterm 602 −0.09 (0.99) 222 −0.31 (0.97) 380 0.04 (0.97)
  Early or moderate preterm 205 −0.27 (1.03) 70 −0.58 (1.06) 135 −0.11 (0.97)
 NFER no. skills assessment
  All 9307 0.00 (1.00) 3099 −0.31 (1.00) 6208 0.16 (0.96)
  Term 6172 0.03 (1.00) 2028 −0.30 (0.99) 4144 0.19 (0.96)
  Early term 2317 −0.03 (1.01) 772 −0.30 (1.02) 1545 0.10 (0.97)
  Late preterm 612 −0.07 (0.99) 229 −0.38 (0.97) 383 0.12 (0.96)
  Early or moderate preterm 206 −0.28 (1.00) 70 −0.62 (0.95) 136 −0.10 (0.99)

Cognitive scores are standardized to the normal distribution with a mean of 0 and SD of 1.
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SUPPLEMENtAL tAbLE 6  Associations Between Gestational Age, Household Poverty, and 3-Year 
Outcomes (Interaction Models)

BSRA-R BAS II Naming Vocabulary 
Scale

β (95% CI) β (95% CI)

Gestational age
 Early or moderate preterm −.37 (−0.51 to −0.22) −.31 (−0.46 to −0.16)
 Late preterm −.14 (−0.23 to −0.04) −.10 (−0.19 to 0.00)
 Early term −.06 (−0.11 to 0.00) −.04 (−0.09 to 0.01)
 Term .00 (reference) .00 (reference)
Household poverty
 Below poverty level −.42 (−0.48 to −0.35) −.35 (−0.41 to −0.29)
 Above poverty level .00 (reference) .00 (reference)
Interaction terms
 Early or moderate preterm × poverty .19 (−0.04 to 0.43) .06 (−0.17 to 0.29)
 Late preterm × poverty −.01 (−0.17 to 0.14) .07 (−0.09 to 0.22)
 Early term × poverty .04 (−0.04 to 0.13) .03 (−0.05 to 0.12)
Interaction P values
 Overall .38 .74
 Early or moderate preterm × poverty .10 .61
 Late preterm × poverty .86 .39
 Early term × poverty .33 .48
Estimated poverty strata-specific contrasts
 Below poverty level
  Early or moderate preterm −.17 (−0.35 to 0.01) −.25 (−0.43 to −0.07)
  Late preterm −.15 (−0.28 to −0.02) −.03 (−0.15 to 0.08)
  Early term −.01 (−0.09 to 0.06) −.01 (−0.07 to 0.06)
  Term .00 (reference) .00 (reference)
 Above poverty level
  Early or moderate preterm −.37 (−0.51 to −0.22) −.31 (−0.46 to −0.16)
  Late preterm −.14 (−0.23 to −0.04) −.10 (−0.19 to 0.00)
  Early term −.06 (−0.11 to 0.00) −.04 (−0.09 to 0.01)
  Term .00 (reference) .00 (reference)

Cognitive scores are standardized to the normal distribution with a mean of 0 and SD of 1. β coefficients represent SD 
changes. All models are adjusted for child’s race and/or ethnicity (black, Indian, multiracial, Pakistani or Bangladeshi, 
white, other), number of siblings in the household (none, 1–2, 3 or more), household structure (2-parent household, single 
mother), mother’s age at delivery (14–17, 18–19, 20–24, 25–29, 30–34, 35–39, 40 or more years), and child’s sex (male 
or female).
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SUPPLEMENtAL tAbLE 7  Associations Between Gestational Age, Household Poverty, and 5-Year Outcomes (Interaction Models)

BAS II Picture Similarity 
Scale

BAS II Naming Vocabulary 
Scale

BAS II Pattern Construction 
Scale

β (95% CI) β (95% CI) β (95% CI)

Gestational age
 Early or moderate preterm −.06 (−0.22 to 0.10) −.08 (−0.22 to 0.06) −.36 (−0.51 to −0.20)
 Late preterm −.07 (−0.18 to 0.03) .01 (−0.08 to 0.09) −.15 (−0.24 to −0.05)
 Early term −.05 (−0.10 to 0.01) −.02 (−0.07 to 0.03) −.11 (−0.16 to −0.06)
 Term .00 (reference) .00 (reference) .00 (reference)
Household poverty
 Below poverty level −.21 (−0.27 to −0.15) −.34 (−0.39 to −0.28) −.23 (−0.29 to −0.18)
 Above poverty level .00 (reference) .00 (reference) .00 (reference)
Interaction terms
 Early or moderate preterm × poverty .10 (−0.18 to 0.39) −.01 (−0.27 to 0.25) −.07 (−0.40 to 0.27)
 Late preterm × poverty .04 (−0.13 to 0.21) −.03 (−0.18 to 0.12) −.02 (−0.19 to 0.15)
 Early term × poverty .08 (−0.02 to 0.18) .05 (−0.03 to 0.13) .05 (−0.04 to 0.14)
Interaction P values
 Overall .42 .61 .69
 Early or moderate preterm × poverty .49 .95 .70
 Late preterm × poverty .65 .66 .85
 Early term × poverty .11 .26 .31
Estimated poverty strata-specific contrasts
 Below poverty level
  Early or moderate preterm .04 (−0.20 to 0.28) −.09 (−0.30 to 0.12) −.42 (−0.71 to −0.13)
  Late preterm −.03 (−0.17 to 0.10) −.03 (−0.15 to 0.10) −.16 (−0.30 to −0.03)
  Early term .03 (−0.05 to 0.12) .02 (−0.05 to 0.09) −.06 (−0.14 to 0.02)
  Term .00 (reference) .00 (reference) .00 (reference)
 Above poverty level
  Early or moderate preterm −.06 (−0.22 to 0.10) −.08 (−0.22 to 0.06) −.36 (−0.51 to −0.20)
  Late preterm −.07 (−0.18 to 0.03) .01 (−0.08 to 0.09) −.15 (−0.24 to −0.05)
  Early term −.05 (−0.10 to 0.01) −.02 (−0.07 to 0.03) −.11 (−0.16 to −0.06)
  Term .00 (reference) .00 (reference) .00 (reference)

Cognitive scores are standardized to the normal distribution with a mean of 0 and SD of 1. β coefficients represent SD changes. All models are adjusted for child’s race and/or ethnicity 
(black, Indian, multiracial, Pakistani or Bangladeshi, white, other), number of siblings in the household (none, 1–2, 3 or more), household structure (2-parent household, single mother), 
mother’s age at delivery (14–17, 18–19, 20–24, 25–29, 30–34, 35–39, 40 or more years), and child’s sex (male or female).
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SUPPLEMENtAL tAbLE 8  Associations Between Gestational Age, Household Poverty, and 7-Year Outcomes (Interaction Models)

BAS II Word Reading Scale BAS II Pattern 
Construction Scale

NFER Number Skills 
Assessment

β (95% CI) β (95% CI) β (95% CI)

Gestational age
 Early or moderate preterm −.07 (−0.22 to 0.09) −.29 (−0.46 to −0.13) −.29 (−0.45 to −0.13)
 Late preterm −.10 (−0.19 to 0.00) −.16 (−0.26 to −0.05) −.08 (−0.18 to 0.02)
 Early term −.04 (−0.09 to 0.02) −.14 (−0.20 to −0.08) −.09 (−0.14 to −0.04)
 Term .00 (reference) .00 (reference) .00 (reference)
Household poverty
 Below poverty level −.35 (−0.41 to −0.28) −.33 (−0.39 to −0.27) −.33 (−0.39 to −0.26)
 Above poverty level .00 (reference) .00 (reference) .00 (reference)
Interaction terms
 Early or moderate preterm × poverty −.36 (−0.67 to −0.05) .02 (−0.26 to 0.30) −.04 (−0.33 to 0.25)
 Late preterm × poverty −.11 (−0.29 to 0.07) .12 (−0.06 to 0.31) −.02 (−0.19 to 0.16)
 Early term × poverty −.04 (−0.14 to 0.06) .14 (0.04 to 0.24) .09 (0.00 to 0.19)
Interaction P values
 Overall .11 .04 .27
 Early or moderate preterm × poverty .02 .90 .79
 Late preterm × poverty .22 .19 .86
 Early term × poverty .43 .005 .06
Estimated poverty strata-specific contrasts
 Below poverty level
  Early or moderate preterm −.43 (−0.72 to −0.14) −.27 (−0.53 to −0.02) −.33 (−0.57 to −0.09)
  Late preterm −.21 (−0.35 to −0.06) −.03 (−0.17 to 0.11) −.10 (−0.24 to 0.04)
  Early term −.08 (−0.16 to 0.01) .00 (−0.08 to 0.07) .00 (−0.08 to 0.08)
  Term .00 (reference) .00 (reference) .00 (reference)
 Above poverty level
  Early or moderate preterm −.07 (−0.22 to 0.09) −.29 (−0.46 to −0.13) −.29 (−0.45 to −0.13)
  Late preterm −.10 (−0.19 to 0.00) −.16 (−0.26 to −0.05) −.08 (−0.18 to 0.02)
  Early term −.04 (−0.09 to 0.02) −.14 (−0.20 to −0.08) −.09 (−0.14 to −0.04)
  Term .00 (reference) .00 (reference) .00 (reference)

Cognitive scores are standardized to the normal distribution with a mean of 0 and SD of 1. β coefficients represent SD changes. All models are adjusted for child’s race and/or ethnicity 
(black, Indian, multiracial, Pakistani or Bangladeshi, white, other), number of siblings in the household (none, 1–2, 3 or more), household structure (2-parent household, single mother), 
mother’s age at delivery (14–17, 18–19, 20–24, 25–29, 30–34, 35–39, 40 or more years), and child’s sex (male or female).

SUPPLEMENtAL tAbLE 9  Associations Between Gestational Age, Household Socioeconomic Index, 
and 3-Year Outcomes (Main Effects Models)

BSRA-R BAS II Naming Vocabulary 
Scale

β (95% CI) β (95% CI)

Gestational age
 Early or moderate preterm −.27 (−0.38 to −0.16) −.28 (−0.39 to −0.17)
 Late preterm −.13 (−0.21 to −0.06) −.08 (−0.15 to −0.01)
 Early term −.04 (−0.08 to 0.01) −.02 (−0.06 to 0.02)
 Term .00 (reference) 0.00 (reference)
Household socioeconomic index
 Lowest quintile −.93 (−1.02 to −0.84) −.73 (−0.81 to −0.64)
 Second quintile −.72 (−0.79 to −0.66) −.51 (−0.57 to −0.44)
 Third quintile −.49 (−0.55 to −0.43) −.34 (−0.40 to −0.28)
 Fourth quintile −.22 (−0.27 to −0.17) −.10 (−0.16 to −0.04)
 Highest quintile .00 (reference) .00 (reference)

Cognitive scores are standardized to the normal distribution with mean of 0 and SD of 1. Beta coefficients represent SD 
changes. All models adjusted for child’s race/ethnicity (Black, Indian, Mixed, Pakistani or Bangladeshi, White, Other), 
number of siblings in the household (none, 1–2, 3 or more), household structure (2-parent household, single mother), 
mother’s age at delivery (14–17, 18–19, 20–24, 25–29, 30–34, 35–39, 40 or more years), and child’s sex (male or female).
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SUPPLEMENtAL tAbLE 10  Associations Between Gestational Age, Household Socioeconomic Index, and 5-Year Outcomes (Main Effects Models)

BAS II Picture Similarity 
Scale

BAS II Naming Vocabulary 
Scale

BAS II Pattern Construction 
Scale

β (95% CI) β (95% CI) β (95% CI)

Gestational age
 Early or moderate preterm −.01 (−0.15 to 0.12) −.07 (−0.18 to 0.04) −.38 (−0.52 to −0.25)
 Late preterm −.06 (−0.14 to 0.02) −.01 (−0.08 to 0.06) −.15 (−0.23 to −0.07)
 Early term −.02 (−0.07 to 0.02) .00 (−0.05 to 0.04) −.09 (−0.13 to −0.04)
 Term .00 (reference) .00 (reference) .00 (reference)
Household socioeconomic index
 Lowest quintile −.43 (−0.51 to −0.34) −.77 (−0.85 to −0.69) −.53 (−0.62 to −0.44)
 Second quintile −.32 (−0.40 to −0.25) −.57 (−0.63 to −0.51) −.40 (−0.47 to −0.32)
 Third quintile −.25 (−0.32 to −0.18) −.38 (−0.44 to −0.32) −.27 (−0.34 to −0.21)
 Fourth quintile −.17 (−0.23 to −0.11) −.19 (−0.25 to −0.14) −.15 (−0.21 to −0.10)
 Highest quintile .00 (reference) .00 (reference) .00 (reference)

Cognitive scores are standardized to the normal distribution with a mean of 0 and SD of 1. β coefficients represent SD changes. All models are adjusted for child’s race and/or ethnicity 
(black, Indian, multiracial, Pakistani or Bangladeshi, white, other), number of siblings in the household (none, 1–2, 3 or more), household structure (2-parent household, single mother), 
mother’s age at delivery (14–17, 18–19, 20–24, 25–29, 30–34, 35–39, 40 or more years), and child’s sex (male or female).

SUPPLEMENtAL tAbLE 11  Associations Between Gestational Age, Household Socioeconomic Index, and 7-Year Outcomes (Main Effects Models)

BAS II Word Reading Scale BAS II Pattern Construction 
Scale

NFER Number Skills 
Assessment

β (95% CI) β (95% CI) β (95% CI)

Gestational age
 Early or moderate preterm −.15 (−0.30 to 0.00) −.26 (−0.41 to −0.11) −.28 (−0.42 to −0.15)
 Late preterm −.13 (−0.22 to −0.05) −.12 (−0.20 to −0.04) −.09 (−0.16 to −0.01)
 Early term −.05 (−0.10 to −0.01) −.09 (−0.14 to −0.05) −.06 (−0.10 to −0.01)
 Term .00 (reference) .00 (reference) .00 (reference)
Household socioeconomic index
 Lowest quintile −.86 (−0.95 to −0.77) −.63 (−0.72 to −0.55) −.73 (−0.82 to −0.65)
 Second quintile −.65 (−0.72 to −0.59) −.52 (−0.59 to −0.44) −.57 (−0.64 to −0.49)
 Third quintile −.45 (−0.52 to −0.39) −.37 (−0.43 to −0.30) −.42 (−0.49 to −0.36)
 Fourth quintile −.24 (−0.30 to −0.19) −.18 (−0.24 to −0.12) −.23 (−0.29 to −0.17)
 Highest quintile .00 (reference) .00 (reference) .00 (reference)

Cognitive scores are standardized to the normal distribution with a mean of 0 and SD of 1. β coefficients represent SD changes. All models are adjusted for child’s race and/or ethnicity 
(black, Indian, multiracial, Pakistani or Bangladeshi, white, other), number of siblings in the household (none, 1–2, 3 or more), household structure (2-parent household, single mother), 
mother’s age at delivery (14–17, 18–19, 20–24, 25–29, 30–34, 35–39, 40 or more years), and child’s sex (male or female).



BEAUREGARD et al8

SUPPLEMENtAL tAbLE 12  Associations Between Gestational Age, Household Socioeconomic Index, 
and 3-Year Outcomes (Interaction Models)

BSRA-R BAS II Naming Vocabulary 
Scale

β (95% CI) β (95% CI)

Gestational age
 Early or moderate preterm −.16 (−0.40 to 0.08) −.19 (−0.48 to 0.10)
 Late preterm −.17 (−0.33 to −0.01) −.08 (−0.24 to 0.08)
 Early term −.05 (−0.14 to 0.03) −.02 (−0.11 to 0.07)
 Term .00 (reference) .00 (reference)
Household socioeconomic index
 Lowest quintile −.91 (−1.01 to −0.81) −.72 (−0.81 to −0.62)
 Second quintile −.77 (−0.85 to −0.69) −.52 (−0.59 to −0.44)
 Third quintile −.49 (−0.57 to −0.42) −.37 (−0.44 to −0.29)
 Fourth quintile −.22 (−0.28 to −0.15) −.06 (−0.13 to 0.01)
 Highest quintile .00 (reference) .00 (reference)
Interaction terms
 Early or moderate preterm × lowest quintile −.04 (−0.49 to 0.42) −.25 (−0.64 to 0.15)
 Late preterm × lowest quintile −.13 (−0.39 to 0.13) .03 (−0.19 to 0.25)
 Early term × lowest quintile −.05 (−0.19 to 0.10) −.03 (−0.16 to 0.10)
 Early or moderate preterm × second quintile −.02 (−0.32 to 0.28) .00 (−0.34 to 0.35)
 Late preterm × second quintile .23 (0.00 to 0.45) .08 (−0.13 to 0.28)
 Early term × second quintile .12 (−0.01 to 0.26) .01 (−0.11 to 0.13)
 Early or moderate preterm × third quintile −.18 (−0.53 to 0.17) −.04 (−0.43 to 0.36)
 Late preterm × third quintile .15 (−0.09 to 0.39) .10 (−0.13 to 0.33)
 Early term × third quintile −.01 (−0.14 to 0.13) .10 (−0.04 to 0.23)
 Early or moderate preterm × fourth quintile −.30 (−0.67 to 0.08) −.20 (−0.58 to 0.19)
 Late preterm × fourth quintile −.05 (−0.28 to 0.19) −.17 (−0.41 to 0.06)
 Early term × fourth quintile .01 (−0.12 to 0.14) −.09 (−0.21 to 0.03)
Interaction P values
 Overall .22 .18
 Early or moderate preterm × lowest quintile .88 .22
 Late preterm × lowest quintile .33 .80
 Early term × lowest quintile .54 .64
 Early or moderate preterm × second quintile .91 .99
 Late preterm × second quintile .05 .48
 Early term × second quintile .07 .87
 Early or moderate preterm × third quintile .32 .86
 Late preterm × third quintile .23 .39
 Early term × third quintile .92 .16
 Early or moderate preterm × fourth quintile .12 .31
 Late preterm × fourth quintile .70 .15
 Early term × fourth quintile .88 .15
Estimated socioeconomic strata-specific 

contrasts
 Lowest quintile
  Early or moderate preterm −.20 (−0.58 to 0.19) −.44 (−0.70 to −0.17)
  Late preterm −.30 (−0.50 to −0.10) −.05 (−0.20 to 0.10)
  Early term −.10 (−0.22 to 0.02) −.05 (−0.14 to 0.04)
  Term .00 (reference) .00 (reference)
 Second quintile
  Early or moderate preterm −.18 (−0.37 to 0.02) −.19 (−0.37 to −0.01)
  Late preterm .05 (−0.10 to 0.21) −.01 (−0.14 to 0.13)
  Early term .07 (−0.04 to 0.18) −.01 (−0.09 to 0.08)
  Term .00 (reference) .00 (reference)
 Third quintile
  Early or moderate preterm −.34 (−0.59 to −0.09) −.23 (−0.49 to 0.04)
  Late preterm −.03 (−0.20 to 0.15) .02 (−0.14 to 0.18)
  Early term −.06 (−0.16 to 0.04) .08 (−0.01 to 0.17)
  Term .00 (reference) .00 (reference)
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BSRA-R BAS II Naming Vocabulary 
Scale

β (95% CI) β (95% CI)
 Fourth quintile
  Early or moderate preterm −.46 (−0.73 to −0.18) −.39 (−0.66 to −0.12)
  Late preterm −.22 (−0.37 to −0.07) −.26 (−0.42 to −0.09)
  Early term −.04 (−0.13 to 0.05) −.11 (−0.19 to −0.02)
  Term .00 (reference) .00 (reference)
 Highest quintile
  Early or moderate preterm −.16 (−0.40 to 0.08) −.19 (−0.48 to 0.10)
  Late preterm −.17 (−0.33 to −0.01) −.08 (−0.24 to 0.08)
  Early term −.05 (−0.14 to 0.03) −.02 (−0.11 to 0.07)
  Term .00 (reference) .00 (reference)

Cognitive scores are standardized to the normal distribution with a mean of 0 and SD of 1. β coefficients represent SD 
changes. All models are adjusted for child’s race and/or ethnicity (black, Indian, multiracial, Pakistani or Bangladeshi, 
white, other), number of siblings in the household (none, 1–2, 3 or more), household structure (2-parent household, single 
mother), mother’s age at delivery (14–17, 18–19, 20–24, 25–29, 30–34, 35–39, 40 or more years), and child’s sex (male 
or female).

tAbLE 12 Continued



BEAUREGARD et al10

SUPPLEMENtAL tAbLE 13  Associations Between Gestational Age, Household Socioeconomic Index, and 5-Year Outcomes (Interaction Models)

BAS II Picture Similarity 
Scale

BAS II Naming Vocabulary 
Scale

BAS II Pattern Construction 
Scale

β (95% CI) β (95% CI) β (95% CI)

Gestational age
 Early or moderate preterm −.06 (−0.35 to 0.22) −.03 (−0.25 to 0.18) −.41 (−0.71 to −0.12)
 Late preterm −.10 (−0.29 to 0.10) −.05 (−0.21 to 0.11) −.22 (−0.39 to −0.05)
 Early term −.06 (−0.16 to 0.03) −.03 (−0.12 to 0.05) −.12 (−0.20 to −0.04)
 Term .00 (reference) .00 (reference) .00 (reference)
Household socioeconomic index
 Lowest quintile −.45 (−0.55 to −0.36) −.77 (−0.85 to −0.69) −.52 (−0.62 to −0.43)
 Second quintile −.37 (−0.45 to −0.28) −.60 (−0.67 to −0.53) −.46 (−0.55 to −0.37)
 Third quintile −.26 (−0.33 to −0.18) −.40 (−0.47 to −0.34) −.29 (−0.36 to −0.21)
 Fourth quintile −.16 (−0.24 to −0.09) −.19 (−0.25 to −0.13) −.15 (−0.22 to −0.09)
 Highest quintile .00 (reference) .00 (reference) .00 (reference)
Interaction terms
 Early or moderate preterm × lowest quintile −.08 (−0.57 to 0.41) −.23 (−0.59 to 0.13) −.34 (−0.88 to 0.20)
 Late preterm × lowest quintile −.01 (−0.29 to 0.27) −.07 (−0.29 to 0.15) −.03 (−0.28 to 0.21)
 Early term × lowest quintile .13 (−0.03 to 0.29) .04 (−0.09 to 0.17) .01 (−0.13 to 0.15)
 Early or moderate preterm × second quintile .07 (−0.32 to 0.47) .02 (−0.28 to 0.32) .24 (−0.18 to 0.65)
 Late preterm × second quintile .22 (−0.06 to 0.49) .09 (−0.13 to 0.31) .24 (0.00 to 0.48)
 Early term × second quintile .10 (−0.04 to 0.25) .09 (−0.03 to 0.20) .16 (0.03 to 0.29)
 Early or moderate preterm × third quintile .04 (−0.33 to 0.42) .11 (−0.20 to 0.43) .12 (−0.26 to 0.51)
 Late preterm × third quintile .00 (−0.24 to 0.25) .16 (−0.05 to 0.38) .07 (−0.16 to 0.30)
 Early term × third quintile .03 (−0.11 to 0.16) .05 (−0.08 to 0.17) .03 (−0.09 to 0.15)
 Early or moderate preterm × fourth quintile .22 (−0.22 to 0.65) −.12 (−0.46 to 0.23) .02 (−0.40 to 0.43)
 Late preterm × fourth quintile −.03 (−0.29 to 0.23) .01 (−0.22 to 0.24) .08 (−0.16 to 0.32)
 Early term × fourth quintile −.03 (−0.16 to 0.10) −.01 (−0.12 to 0.10) −.02 (−0.16 to 0.11)
Interaction P values
 Overall .54 .47 .21
 Early or moderate preterm × lowest quintile .76 .21 .21
 Late preterm × lowest quintile .95 .54 .79
 Early term × lowest quintile .12 .56 .91
 Early or moderate preterm × second quintile .72 .90 .26
 Late preterm × second quintile .12 .42 .05
 Early term × second quintile .17 .15 .01
 Early or moderate preterm × third quintile .82 .48 .53
 Late preterm × third quintile .99 .13 .54
 Early term × third quintile .70 .45 .63
 Early or moderate preterm × fourth quintile .33 .50 .93
 Late preterm × fourth quintile .81 .96 .53
 Early term × fourth quintile .68 .88 .72
Estimated socioeconomic strata-specific contrasts
 Lowest quintile
  Early or moderate preterm −.14 (−0.54 to 0.25) −.26 (−0.54 to 0.01) −.75 (−1.20 to −0.30)
  Late preterm .01 (−0.26 to 0.28) −.12 (−0.27 to 0.04) −.25 (−0.44 to −0.07)
  Early term .07 (−0.06 to 0.19) .01 (−0.10 to 0.11) −.11 (−0.23 to 0.00)
  Term .00 (reference) .00 (reference) .00 (reference)
 Second quintile
  Early or moderate preterm .01 (−0.26 to 0.28) −.02 (−0.23 to 0.20) −.17 (−0.47 to 0.13)
  Late preterm .12 (−0.07 to 0.31) .04 (−0.11 to 0.20) .02 (−0.16 to 0.19)
  Early term .04 (−0.06 to 0.15) .05 (−0.04 to 0.14) .04 (−0.06 to 0.15)
  Term .00 (reference) .00 (reference) .00 (reference)
 Third quintile
  Early or moderate preterm −.02 (−0.29 to 0.25) .08 (−0.16 to 0.32) −.29 (−0.53 to −0.05)
  Late preterm −.09 (−0.25 to 0.07) .12 (−0.10 to 0.25) −.15 (−0.29 to −0.01)
  Early term −.04 (−0.13 to 0.06) .01 (−0.08 to 0.11) −.09 (−0.18 to 0.00)
  Term .00 (reference) .00 (reference) .00 (reference)
 Fourth quintile
  Early or moderate preterm .15 (−0.18 to 0.48) −.15 (−0.43 to 0.13) −.39 (−0.70 to −0.09)
  Late preterm −.13 (−0.31 to 0.06) −.04 (−0.20 to 0.12) −.14 (−0.32 to 0.04)
  Early term −.09 (−0.19 to 0.01) −.04 (−0.13 to 0.04) −.15 (−0.24 to −0.05)
  Term .00 (reference) .00 (reference) .00 (reference)
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BAS II Picture Similarity 
Scale

BAS II Naming Vocabulary 
Scale

BAS II Pattern Construction 
Scale

β (95% CI) β (95% CI) β (95% CI)
 Highest quintile
  Early or moderate preterm −.06 (−0.35 to 0.22) −.03 (−0.25 to 0.18) −.41 (−0.71 to −0.12)
  Late preterm −.10 (−0.29 to 0.10) −.05 (−0.21 to 0.11) −.22 (−0.39 to −0.05)
  Early term −.06 (−0.16 to 0.03) −.03 (−0.12 to 0.05) −.12 (−0.20 to −0.04)
  Term .00 (reference) .00 (reference) .00 (reference)

Cognitive scores are standardized to the normal distribution with a mean of 0 and SD of 1. β coefficients represent SD changes. All models are adjusted for child’s race and/or ethnicity 
(black, Indian, multiracial, Pakistani or Bangladeshi, white, other), number of siblings in the household (none, 1–2, 3 or more), household structure (2-parent household, single mother), 
mother’s age at delivery (14–17, 18–19, 20–24, 25–29, 30–34, 35–9, 40 or more years), and child’s sex (male or female).

tAbLE 13 Continued



BEAUREGARD et al12

SUPPLEMENtAL tAbLE 14  Associations Between Gestational Age, Household Socioeconomic Index, and 7-Year Outcomes (Interaction Models)

BAS II Word Reading Scale BAS II Pattern Construction 
Scale

NFER No. Skills Assessment

β (95% CI) β (95% CI) β (95% CI)

Gestational age
 Early or moderate preterm .01 (−0.26 to 0.27) −.24 (−0.54 to 0.07) −.13 (−0.41 to 0.15)
 Late preterm −.10 (−0.26 to 0.07) −.15 (−0.31 to 0.02) .01 (−0.16 to 0.18)
 Early term −.02 (−0.10 to 0.06) −.13 (−0.23 to −0.03) −.08 (−0.16 to 0.01)
 Term .00 (reference) .00 (reference) .00 (reference)
Household socioeconomic index
 Lowest quintile −.81 (−0.91 to −0.71) −.66 (−0.76 to −0.57) −.73 (−0.83 to −0.63)
 Second quintile −.66 (−0.74 to −0.58) −.57 (−0.65 to −0.48) −.60 (−0.68 to −0.51)
 Third quintile −.42 (−0.50 to −0.35) −.35 (−0.43 to −0.27) −.40 (−0.48 to −0.32)
 Fourth quintile −.24 (−0.31 to −0.18) −.18 (−0.25 to −0.11) −.21 (−0.28 to −0.14)
 Highest quintile .00 (reference) .00 (reference) .00 (reference)
Interaction terms
 Early or moderate preterm × lowest quintile −.42 (−0.86 to 0.03) −.08 (−0.59 to 0.42) −.10 (−0.55 to 0.34)
 Late preterm × lowest quintile −.16 (−0.44 to 0.12) .10 (−0.15 to 0.36) −.16 (−0.39 to 0.07)
 Early term × lowest quintile −.10 (−0.24 to 0.04) .10 (−0.06 to 0.26) .04 (−0.11 to 0.19)
 Early or moderate preterm × second quintile −.15 (−0.55 to 0.25) .18 (−0.21 to 0.57) −.25 (−0.63 to 0.14)
 Late preterm × second quintile −.03 (−0.28 to 0.22) .08 (−0.18 to 0.34) −.10 (−0.35 to 0.15)
 Early term × second quintile .04 (−0.09 to 0.17) .17 (0.02 to 0.31) .16 (0.02 to 0.30)
 Early or moderate preterm × third quintile −.15 (−0.55 to 0.25) −.04 (−0.47 to 0.40) −.17 (−0.55 to 0.22)
 Late preterm × third quintile −.07 (−0.31 to 0.16) .04 (−0.19 to 0.28) −.08 (−0.33 to 0.17)
 Early term × third quintile −.09 (−0.23 to 0.04) −.08 (−0.23 to 0.07) −.05 (−0.19 to 0.08)
 Early or moderate preterm × fourth quintile −.12 (−0.50 to 0.26) −.22 (−0.60 to 0.16) −.21 (−0.60 to 0.19)
 Late preterm × fourth quintile .05 (−0.19 to 0.29) −.05 (−0.28 to 0.18) −.14 (−0.38 to 0.10)
 Early term × fourth quintile −.02 (−0.14 to 0.10) .01 (−0.12 to 0.15) −.04 (−0.17 to 0.09)
Interaction P values
 Overall .61 .15 .31
 Early or moderate preterm × lowest quintile .07 .74 .65
 Late preterm × lowest quintile .26 .43 .17
 Early term × lowest quintile .15 .22 .58
 Early or moderate preterm × second quintile .46 .37 .21
 Late preterm × second quintile .81 .55 .41
 Early term × second quintile .57 .02 .02
 Early or moderate preterm × third quintile .46 .86 .39
 Late preterm × third quintile .55 .71 .55
 Early term × third quintile .19 .31 .46
 Early or moderate preterm × fourth quintile .55 .26 .31
 Late preterm × fourth quintile .66 .67 .25
 Early term × fourth quintile .78 .85 .58
Estimated socioeconomic strata-specific contrasts
 Lowest quintile
  Early or moderate preterm −.41 (−0.79 to −0.03) −.32 (−0.73 to 0.09) −.24 (−0.59 to 0.12)
  Late preterm −.26 (−0.48 to −0.04) −.04 (−0.24 to 0.15) −.15 (−0.31 to 0.00)
  Early term −.12 (−0.24 to −0.01) −.03 (−0.15 to 0.09) −.04 (−0.15 to 0.08)
  Term .00 (reference) .00 (reference) .00 (reference)
 Second quintile
  Early or moderate preterm −.15 (−0.46 to 0.17) −.06 (−0.33 to 0.21) −.38 (−0.65 to −0.11)
  Late preterm −.12 (−0.30 to 0.05) −.07 (−0.26 to 0.13) −.10 (−0.28 to 0.09)
  Early term .02 (−0.09 to 0.12) .04 (−0.06 to 0.14) .08 (−0.03 to 0.19)
  Term .00 (reference) .00 (reference) .00 (reference)
 Third quintile
  Early or moderate preterm −.15 (−0.45 to 0.16) −.27 (−0.58 to 0.03) −.30 (−0.56 to −0.04)
  Late preterm −.17 (−0.35 to 0.01) −.10 (−0.26 to 0.05) −.07 (−0.26 to 0.12)
  Early term −.11 (−0.22 to 0.00) −.21 (−0.31 to −0.10) −.13 (−0.23 to −0.02)
  Term .00 (reference) .00 (reference) .00 (reference)
 Fourth quintile
  Early or moderate preterm −.11 (−0.39 to 0.17) −.45 (−0.73 to −0.18) −.34 (−0.64 to −0.04)
  Late preterm −.04 (−0.21 to 0.13) −.20 (−0.37 to −0.02) −.13 (−0.29 to 0.03)
  Early term −.04 (−0.13 to 0.06) −.12 (−0.21 to −0.02) −.11 (−0.21 to −0.02)
  Term .00 (reference) .00 (reference) .00 (reference)
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BAS II Word Reading Scale BAS II Pattern Construction 
Scale

NFER No. Skills Assessment

β (95% CI) β (95% CI) β (95% CI)
 Highest quintile
  Early or moderate preterm .01 (−0.26 to 0.27) −.24 (−0.54 to 0.07) −.13 (−0.41 to 0.15)
  Late preterm −.10 (−0.26 to 0.07) −.15 (−0.31 to 0.02) .01 (−0.16 to 0.18)
  Early term −.02 (−0.10 to 0.06) −.13 (−0.23 to −0.03) −.08 (−0.16 to 0.01)
  Term .00 (reference) .00 (reference) .00 (reference)

Cognitive scores are standardized to the normal distribution with mean of 0 and SD of 1. β coefficients represent SD changes. All models adjusted for child’s race/ethnicity (Black, Indian, 
Mixed, Pakistani or Bangladeshi, White, Other), number of siblings in the household (none, 1–2, 3 or more), household structure (2-parent household, single mother), mother’s age at 
delivery (14–17, 18–19, 20–24, 25–29, 30–34, 35–39, 40 or more years), and child’s sex (male or female).
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