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BACKGROUND: Preterm birth and childhood poverty each adversely impact children’s
cognitive development and academic outcomes. In this study, we investigated whether the
relationships between preterm and early term birth and children’s cognitive scores at 3, 5,
and 7 years old were modified by childhood poverty.

abstract

METHODS: This study was conducted by using data on singletons born at 24 to 40 weeks’

gestation enrolled in the Millennium Cohort Study in the United Kingdom. Linear regression
models were used to test independent and joint associations of gestational age (early
or moderate preterm, late preterm, or early term compared with term) and childhood
poverty (<60% of median UK income) with children’s cognitive scores. Presence of additive
interaction between gestational age and poverty was tested by using interaction terms.

RESULTS: Children born preterm (<37 weeks) or early term (37–38 weeks) tended to score

more poorly on cognitive assessments than children born at term (39–40 weeks). The
estimated deficits were ∼0.2 to 0.3 SD for early or moderate preterm, 0.1 SD for late
preterm, and 0.05 SD for early term compared with term. Children living in poverty
scored 0.3 to 0.4 SD worse than children not living in poverty on all assessments. For most
assessments, the estimated effects of the 2 factors were approximately additive, with little
or no evidence of interaction between gestational age and poverty.

CONCLUSIONS: Although children born preterm who lived in poverty had the poorest cognitive
outcomes, living in poverty did not magnify the adverse effect of being preterm on cognitive
development.
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What’s Known on This Subject: Being born
preterm and being raised in poverty are each linked
with worse cognitive and academic outcomes.
The authors of several recent studies suggest
that children’s early socioeconomic environments
may modify the impact of preterm birth on their
cognitive development.
What This Study Adds: Preterm birth and low
socioeconomic status were each independent
predictors of poorer cognitive scores in early
childhood. The 2 factors acted additively, with little
or no evidence for interaction, and children exposed
to both fared the worst.
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Preterm and early term birth and
childhood poverty each adversely
impact children’s cognitive
development and academic
outcomes.1,2 Children’s development
is a transactional process
influenced by both biological and
socioenvironmental factors wherein
children grow and respond to
stimuli in their environments, which
in turn fosters further learning.3
Preterm children may be born with
developmentally immature brains
because of interruption of fetal
brain growth and development, and
they are more vulnerable to central
nervous system and brain injuries
both because of brain immaturity
at birth and processes such as
infection and inflammation that
contribute to preterm deliveries.4
Postnatal processes of brain growth
and development are influenced by
children’s experiences of sensory
enrichment (eg, high quality, high
quantity words and conversations)
and deprivation (eg, lower-quality
parental engagement and infant
attachment).5 Children raised in
poverty are more likely to experience
environmental stressors such
as material deprivation, fewer
cognitively stimulating experiences,
and higher levels of family stress
that adversely impact their cognitive
development and academic
outcomes.6

Studies of the cognitive and academic
outcomes of preterm birth usually
treat socioeconomic status (SES)
as a confounding factor because it
affects both risk of preterm birth and
children’s postnatal development.
Given that both preterm birth and
SES may each affect children’s brain
growth and development as well
as their resulting cognitive and
academic outcomes, it is important
to understand the combined and
possibly interactive impacts of
experiencing both of these exposures.
The authors of a few recent studies
have examined the question of
whether preterm birth has a more
2

substantial impact on cognitive
development in a child living in
poverty compared with if she or he
had been born into a more affluent
environment. These studies have
produced mixed results regarding
whether early social factors such
as parental education,7,8 parenting
factors,9 and neighborhood-level
deprivation10 modify the adverse
impacts of preterm birth on
children’s cognitive and academic
outcomes.

Testing for the presence of
modification of the effect of
gestational age on child development
by SES is akin to asking whether
the impact of being born preterm
is similarly or differently harmful
across SES groups. Three general
patterns potentially characterize
how 2 independent risk factors such
as preterm birth and low SES could
together impact a health outcome
such as cognitive development. To
illustrate, imagine that children
complete a cognitive assessment
with a population mean score of 100
and SD of 15. Assume that children
born preterm experience a 15-point
score deficit compared with children
born at term, and further assume
that children living in poverty
score 15 points lower than those
living in more affluent families. The
first pattern is the case of simple
additivity: we expect that, on average,
a child exposed to both adverse
factors (born preterm and in poverty)
would experience the sum of the 2
associations for a 30-point deficit
compared with a child with neither
of the factors (born term and not in
poverty). Alternatively, departure
from additivity would occur if these
doubly exposed children scored,
on average, >30 points lower than
term children in nonpoor families
(supra-additive interaction) or if they
scored, on average, <30 points lower
than such children (subadditive
interaction). Such departures from
additivity are plausible. For instance,
preterm children may be more

vulnerable to influences of their
early life environments in terms of
providing resources necessary for
cognitive and academic success.11
This hypothesis of supra-additivity
would correspond with the impacts
of 1 factor (preterm birth) being
exacerbated in the presence of a
second factor (lower SES setting). It is
also possible that childhood poverty
exerts such profound effects on
cognitive outcomes that being born
early may not contribute additional
substantial risk.12,13
 This hypothesis
of subadditivity would correspond
with the effect of preterm birth being
attenuated in lower SES settings.
In this study, we investigated such
interaction between preterm birth
and SES in their effects on children’s
cognitive outcomes. Specifically, we
examined whether household SES
modified the relationship between
preterm and early term birth and
children’s cognitive outcomes at 3,
5, and 7 years old by testing additive
interaction between the risk factors.

Methods
This study is based on data from the
Millennium Cohort Study (MCS), a
longitudinal birth cohort study of
children born in the United Kingdom
in 2000 to 2002 and selected through
stratified, clustered sampling of
national child benefit records.14,15

We used data from Sweeps 1 (9
months), 2 (3 years), 3 (5 years),
and 4 (7 years) on singletons born at
24 to 40 weeks’ gestation. Children
were excluded if they were part of a
multiple birth, the 9-month primary
family respondent was not the
natural mother, gestational age was
missing, they were born outside 24 to
40 weeks, their reported birth weight
was implausible for gestational age,16
or a birth defect was reported at the
9-month sweep (Supplemental Fig 2).
Gestational age at delivery was
calculated on the basis of mothers’
reports at the 9-month sweep of their
expected due date and birth date;
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this measure has high validity.17
Gestational age was categorized as
early or moderate preterm (24–33
weeks), late preterm (34–36 weeks),
early term (37–38 weeks), and term
(39–40 weeks).

We measured SES at 9 months old
using a poverty indicator for whether
the household earned <60% median
income (equivalized for household
size) relative to other UK households.
Given that financial income
represents only a single dimension of
household SES, we repeated analyses
using a composite measure of
parental education, occupation, and
income created by using a principal
components analysis (see detail in
the Supplemental Information).
The outcomes of interest were
children’s scores on the Bracken
School Readiness AssessmentRevised (BSRA-R) and British Ability
Scales II (BAS II) naming vocabulary
scale at 3 years old; BAS II naming
vocabulary, picture similarity, and
pattern construction scales at 5 years
old; and BAS II word reading and
pattern construction scales and the
National Foundation for Education
Research (NFER) number skills
assessment at 7 years old (see detail
in the Supplemental Information).
Age-standardized t-scores available
from MCS were standardized within
our study sample to a standard
normal distribution (μ = 0, σ = 1) to
enable interpretation of groupwise
differences in terms of SDs.14,15


Univariate frequencies and
percentages of gestational age,
poverty status, and covariates
(child’s race and/or ethnicity,
child’s sex, number of siblings in the
household at 9 months, household
structure at 9 months, maternal
age at delivery) were computed for
the analytic sample at each of the
4 sweeps. The joint distribution
of gestational age and SES was
described by using mean scores and
SDs for the analytic samples stratified
into 8 subgroups (4 gestational age

categories × 2 levels of poverty
indicator).

We computed differences in
cognitive scores between groups
for each outcome using generalized
estimating equations based on the
normal distribution, accounting for
clustering of subjects by MCS sample
clusters. Sampling weights were not
applied in the main analyses because
our objective was to obtain internally
valid estimates of the relationships
between gestational age, poverty,
and outcome scores among eligible
study subjects rather than ensuring
that our estimates were nationally
representative. Sensitivity analyses
in which sampling weights were used
yielded similar results. Main effects
models estimated the mutually
adjusted independent associations
of gestational age and poverty
with each cognitive outcome. The
presence of additive interaction
between gestational age and poverty
was tested by assessing the statistical
significance of the set of interaction
terms by using the generalized score
test statistic. Model-predicted scores
by gestational age and poverty status
were plotted to graphically examine
potential modification of the effect of
gestational age by poverty status.

Analyses were conducted by using SAS
version 9.4 (SAS Institute, Inc, Cary,
NC). MCS data were obtained from
the UK Data Service.14 The Emory
University Institutional Review Board
determined that secondary analyses
of MCS data did not constitute human
subjects research and therefore did
not require institutional review board
review.

Results
Of the 13 267 singleton children
eligible for our analyses, 10 649 (80%)
completed the 3-year sweep, 10 494
(79%) completed the 5-year sweep,
and 9521 (72%) completed the
7-year sweep (Supplemental Fig 2).
Approximately 9% were preterm and
25% were early term (Table 1). The

sample was mostly white (81%) and
lived in 2-parent households (83%);
38% lived in poverty at 9 months old.
In Supplemental Table 5, unadjusted
scores stratified by gestational age
and household poverty are reported.
At 3 years old, unadjusted scores on
the BSRA-R and naming vocabulary
scale were lower for children born
preterm or early term compared
with those born at term and for
children living in poverty compared
with those living in more affluent
families (Table 2). On the BSRA-R,
score deficits were observed for
early or moderate preterm children
(0.30 SD, 95% confidence interval
[CI]: 0.19 to 0.41) and late preterm
children (0.14 SD, 95% CI: 0.06 to
0.22) after covariate adjustment.
Children living in poverty scored
0.40 SD (95% CI: 0.35 to 0.46) lower
than children not living in poverty.
Similar deficits were observed for
the naming vocabulary scale. For
both assessments, there was little or
no evidence of additive interaction
between gestational age and
household poverty (Fig 1 A and B,
Supplemental Table 6) or between
gestational age and SES composite
index (Supplemental Table 12).

At 5 years old, preterm and early
term children scored significantly
lower on the pattern construction
scale, but there was no significant
association between gestational age
and picture similarity or naming
vocabulary scores (Table 3). Children
living in poverty scored 0.2 to 0.3 SD
worse on all assessments compared
with children not living in poverty.
On the pattern construction scale,
adjusted deficits ranged from 0.09 SD
(95% CI: 0.05 to 0.13) for early term
to 0.38 SD (95% CI: 0.24 to 0.52) for
early or moderate preterm compared
with term. There was no evidence
of additive interaction between
gestational age and household poverty
(Fig 1 C–E, Supplemental Table 7)
or between gestational age and SES
composite index (Supplemental Table
13) for any of the 5-year assessments.
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TABLE 1 Cohort Characteristics
All Eligible (9 mo)
Total
Gestational age
Early or moderate preterm
Late preterm
Early term
Term
Household poverty
Below poverty level
Above poverty level
Missing
Child’s race and/or ethnicity
White
Multiracial
Indian
Pakistani or Bangladeshi
Black or black British
Other
Missing
No. siblings in household
None
1–2
3+
Household structure
2-parent household
Single mother
Mother’s age at delivery, y
14–17
18–19
20–24
25–29
30–34
35–39
40+
Missing
Child’s sex
Male
Female

At 7 years old, preterm and early term
children scored lower on the word
reading and pattern construction
scales as well as the NFER number

Completed Sweep 2 (3 y)

Completed Sweep 3 (5 y)

n (%)

n (%)

n (%)

n (%)

13 267 (100.0)

10 649 (100.0)

10 494 (100.0)

9521 (100.0)

319 (2.4)
873 (6.6)
3368 (25.4)
8707 (65.6)

243 (2.3)
686 (6.4)
2694 (25.3)
7026 (66.0)

241 (2.3)
694 (6.6)
2619 (25.0)
6940 (66.1)

211 (2.2)
624 (6.6)
2389 (25.1)
6297 (66.1)

4964 (37.5)
8261 (62.5)
42

3686 (34.7)
6939 (65.3)
24

3656 (34.9)
6813 (65.1)
25

3202 (33.7)
6298 (66.3)
21

10 795 (81.5)
419 (3.2)
368 (2.8)
978 (7.4)
480 (3.6)
206 (1.6)
21

8823 (83.0)
318 (3.0)
292 (2.7)
734 (6.9)
323 (3.0)
143 (1.3)
16

8677 (82.8)
316 (3.0)
280 (2.7)
719 (6.9)
338 (3.2)
146 (1.4)
18

7912 (83.3)
277 (2.9)
250 (2.6)
644 (6.8)
299 (3.1)
121 (1.3)
18

5343 (40.3)
6805 (51.3)
1119 (8.4)

4205 (39.5)
5587 (52.5)
857 (8.0)

4201 (40.0)
5441 (51.8)
852 (8.1)

3804 (40.0)
4971 (52.2)
746 (7.8)

10 980 (82.8)
2287 (17.2)

9021 (84.7)
1628 (15.3)

8861 (84.4)
1633 (15.6)

8100 (85.1)
1421 (14.9)

349 (2.6)
799 (6.0)
2549 (19.2)
3663 (27.6)
3790 (28.6)
1829 (13.8)
286 (2.2)
2

250 (2.3)
561 (5.3)
1891 (17.8)
2926 (27.5)
3205 (30.1)
1573 (14.8)
242 (2.3)
1

258 (2.5)
561 (5.3)
1879 (17.9)
2931 (27.9)
3115 (29.7)
1516 (14.4)
233 (2.2)
1

213 (2.2)
503 (5.3)
1669 (17.5)
2643 (27.8)
2847 (29.9)
1428 (15.0)
217 (2.3)
1

6806 (51.3)
6461 (48.7)

5419 (50.9)
5230 (49.1)

5355 (51.0)
5139 (49.0)

4817 (50.6)
4704 (49.4)

skills assessment (Table 4). On the
word reading scale, adjusted deficits
ranged from 0.05 SD (95% CI: 0.01
to 0.10) for early term to 0.19 SD

TABLE 2 Associations Between Gestational Age, Household Poverty, and 3-Year Outcomes (Main
Effects Models)

Gestational age
Early or moderate preterm
Late preterm
Early term
Term
Household poverty
Below poverty level
Above poverty level

BSRA-R

BAS II Naming Vocabulary Scale

β (95% CI)

β (95% CI)

−.30 (−0.41 to −0.19)
−.14 (−0.22 to −0.06)
−.04 (−0.09 to 0.00)
.00 (reference)

−.29 (−0.40 to −0.17)
−.07 (−0.15 to 0.00)
−.03 (−0.07 to 0.01)
.00 (reference)

−.40 (−0.46 to −0.35)
.00 (reference)

−.34 (−0.39 to −0.29)
.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).

4

Completed Sweep 4 (7 y)

(95% CI: 0.04 to 0.34) for early or
moderate preterm compared with
term. On the pattern construction
scale, adjusted deficits ranged from
0.10 SD (95% CI: 0.05 to 0.14) for
early term to 0.29 SD (95% CI: 0.14 to
0.43) for early or moderate preterm
compared with term. Finally, on the
NFER number skills assessment, score
deficits ranged from 0.06 SD (95% CI:
0.01 to 0.11) for early term to 0.31
SD (95% CI: 0.17 to 0.44) for early
or moderate preterm compared with
term. Children living in poverty scored
roughly 0.3 to 0.4 SD worse on all
assessments compared with children
who were not living in poverty.
The interaction between gestational
age and poverty was statistically
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significant for the pattern
construction scale (P = .04) but not
for the word reading scale or the
NFER number skills assessment
(Fig 1 F–H, Supplemental Tables
8). On the pattern construction
scale, among children not living in
poverty, those born at early term
scored 0.14 SD (95% CI: 0.08 to
0.20) worse than those born at
term. Among children living in
poverty, on the other hand, there
was no significant deficit between
early term children and term
children (Fig 1G, Supplemental
Table 8). Although the interaction
chunk test was not significant for
the word reading scale, interaction
between early or moderate preterm
birth and household poverty was
statistically significant (P = .02)
(Fig 1F, Supplemental Table 8).
Among children living in poverty,
early or moderate preterm children
scored 0.43 SD (95% CI: 0.14 to
0.72) worse than those born at
term; contrastingly, there was
no association among children
living above the poverty line.
When measuring SES by using
the composite index, however,
interaction between gestational
age and SES composite index was
not significant for any of the 7-year
assessments (Supplemental
Table 14).

Discussion

FIGURE 1

Model-predicted scores on cognitive and academic achievement assessments at 3, 5, and 7 years old.
Note: All models are adjusted for child’s race and/or ethnicity (black, Indian, multiracial, Pakistani

Living in a family with low SES was
associated with deficits on cognitive
assessments at 3, 5, and 7 years old.
Being born preterm as compared
with term was also independently
associated with poorer cognitive
assessments. However, for most
outcomes, the 2 factors acted
additively, each contributing to
worse outcomes but with little
or no evidence of interaction.
Although there was no evidence of
effect modification, it is notable that
children experiencing both negative
exposures were at double jeopardy,
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TABLE 3 Associations Between Gestational Age, Household Poverty, and 5-Year Outcomes (Main Effects Models)

Gestational age
Early or moderate preterm
Late preterm
Early term
Term
Household poverty
Below poverty level
Above poverty level

BAS II Picture Similarity
Scale

BAS II Naming Vocabulary
Scale

BAS II Pattern Construction
Scale

β (95% CI)

β (95% CI)

β (95% CI)

−.02 (−0.16 to 0.11)
−.06 (−0.14 to 0.02)
−.02 (−0.07 to 0.03)
.00 (reference)

−.09 (−0.20 to 0.03)
−.01 (−0.08 to 0.06)
−.01 (−0.05 to 0.04)
.00 (reference)

−.38 (−0.52 to −0.24)
−.15 (−0.23 to −0.08)
−.09 (−0.13 to −0.05)
.00 (reference)

−.19 (−0.24 to −0.13)
.00 (reference)

−.33 (−0.38 to −0.28)
.00 (reference)

−.22 (−0.28 to −0.17)
.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 4 Associations Between Gestational Age, Household Poverty, and 7-Year Outcomes (Main Effects Models)

Gestational age
Early or moderate preterm
Late preterm
Early term
Term
Household poverty
Below poverty level
Above poverty level

BAS II Word Reading Scale

BAS II Pattern Construction
Scale

NFER Number Skills
Assessment

β (95% CI)

β (95% CI)

β (95% CI)

−.19 (−0.34 to −0.04)
−.14 (−0.22 to −0.05)
−.05 (−0.10 to −0.01)
.00 (reference)

−.29 (−0.43 to −0.14)
−.11 (−0.19 to −0.03)
−.10 (−0.14 to −0.05)
.00 (reference)

−.31 (−0.44 to −0.17)
−.09 (−0.16 to −0.01)
−.06 (−0.11 to −0.01)
.00 (reference)

−.37 (−0.43 to −0.31)
.00 (reference)

−.29 (−0.34 to −0.23)
.00 (reference)

−.30 (−0.36 to −0.24)
.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).

demonstrating the lowest cognitive
scores. Moreover, the magnitude
of estimated effect of poverty was
so strong that term children who
were living in poverty had lower
predicted cognitive scores than
preterm children who were not
living in poverty.
There were some exceptions at
7 years old to our finding of no
statistical interaction between
gestational age and poverty,
although these findings were no
longer statistically significant when
we measured SES using the more
granular composite index. On the
FIGURE 1 Continued

word reading scale, deficits for
early or moderate preterm children
were larger among children living
in poverty, suggesting that early
childhood poverty might exacerbate
the impact of early or moderate
preterm birth. This finding was in
keeping with earlier observations
of worsened impacts of prematurity
among lower SES children.7,8,
 10,
 18

The opposite pattern was observed
for the estimated effect of early
term birth on pattern construction
scale scores, in which we saw a
deficit for children living above the
poverty level but not for those living
in poverty. A potential explanation

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). Predicted scores are based on
sample mean covariate values. A, BSRA-R (3 years). B, BAS II Naming Vocabulary Scale (3 years). C,
BAS II Picture Similarity Scale (5 years). D, BAS II Naming Vocabulary Scale (5 years). E, BAS II Pattern
Construction Scale (5 years). F, BAS II Word Reading Scale (7 years). G, BAS II Pattern Construction
Scale (7 years). H, NFER Number Skills Assessment (7 years).

6

for this finding (which is similar to
some previous studies12,13
 ) is that
prematurity may not contribute a
substantial additional risk of longterm adverse outcomes on top of the
adverse impacts of being raised in
a lower SES environment.12 For the
majority of outcomes in our study,
however, the effects of preterm birth
on cognitive scores were consistent
in magnitude across poverty levels,
suggesting that living in poverty
neither exacerbated nor attenuated
the estimated effects of preterm
birth.

Longitudinal studies of cognitive
outcomes after preterm birth are
mostly limited to follow-up of very
preterm children, which have yielded
mixed findings suggesting that
cognitive deficits associated with
very preterm birth may decrease,19
remain stable,20 or increase21 as
children age. In this study, we
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examined cognitive outcomes
for the same population-based
sample at 3 ages (spanning early
childhood through the early years
of formal schooling), but we were
not able to examine cognitive
trajectories because no common
assessment was repeated at all time
points. Children born preterm or
at early term consistently scored
worse than those born at term on
cognitive assessments at ages 3 and
7 years old, but gestational age was
a significant predictor of cognitive
score for only 1 of the 5-year
assessments. With these findings,
we suggest that the adverse impacts
of preterm or early term birth
persist through middle childhood.
The lack of gestational age–related
deficits on some 5-year assessments
may reflect characteristics of
the testing instruments because
impacts of gestational age on
cognitive test performance
vary with cognitive workload
demands of specific assessments.22
Supporting this possibility is the
fact that the magnitude of the effect
of poverty on these assessments
was also smaller than on the other
assessments.
Researchers for some studies have
found that relative impacts of
perinatal factors and social factors
on developmental outcomes change
with time, with the influence of
social factors becoming more
pronounced as children enter
and progress through school.23– 25

We found, however, that with the
aforementioned exceptions at 5
years old, the magnitude of effects
observed for gestational age and
poverty remained consistent over
the 3 assessment ages at ∼0.2
to 0.3 SD for early or moderate
preterm children, 0.1 SD for late
preterm children, 0.05 SD for early
term children, and 0.3 to 0.4 SD for
children living in poverty.

A major strength of this study was
our use of a large, population-based,

prospective birth cohort study with
rigorous follow-up at multiple ages
spanning early to middle childhood.
Using data from a population-based
cohort, however, comes with the
caveat that preterm children who
were sicker or more impaired may
be underrepresented. Within the
MCS, cognitive assessments were
not administered if the child had
a major disability or behavioral
problems. In addition, data were
not available on whether children
accessed early intervention services
for special needs. At the time
when MCS children were born, the
implementation of UK Sure Start
programs to provide locally based
services such as home visiting,
parent support, and support for
children with special needs was in
its beginning stages. MCS parents
were asked whether they had
heard of the programs, but not
whether they had used them.26
We also were limited to analyses
of existing cognitive measures,
whereas administering comparable
assessments at multiple ages would
enable us to analyze longitudinal
trajectories in cognitive status.

Although our analyses used data
from a large sample with consistently
high follow-up rates, stratifying
by gestational age and poverty
or socioeconomic index quintiles
resulted in small sample sizes for
examining interaction. Although the
gestational age distribution remained
relatively constant over the 4 sweeps,
children who remained in the study
at 7 years old were slightly less likely
to have lived in poverty at 9 months
old than those who dropped out. The
5- and 7-year assessments had high
completion rates (≥97%). Children
were more likely to be missing scores
from the 3-year BSRA-R (11%) and
naming vocabulary scale (6%) scores,
and missing scores were more likely
for children who had been born
preterm or early term, who were
nonwhite, who were boys, or who
were living below the poverty level.

It is possible that our analyses suffer
from residual confounding because
of the correlation between poverty
status and women’s risk of preterm
births.27 We measured children’s
early socioeconomic environment at
9 months old, but children’s cognitive
outcomes may be influenced not
only by their own exposure to
disadvantaged environments but also
by their parents’ and grandparents’
socioeconomic contexts.28
Researchers for future studies should
explore potential pathways through
which intergenerational processes
of poverty and deprivation influence
risks of having preterm births as
well as potentially modify children’s
cognitive trajectories.
Preterm birth and childhood
poverty each adversely impacted
cognitive outcomes in early
childhood, at the age of school
entry, and in middle childhood. In
the United Kingdom, nearly 30% of
births are preterm or early term29,
and 30% of children live in lowincome households.30 The impacts
of the 2 factors acted additively,
with little or no evidence for
interaction, and children exposed
to both fared the worst. Future
work in this area should also
consider noncognitive measures
such as executive function and
socioemotional outcomes to
more holistically understand the
independent and joint impacts
of prematurity and poverty on
children’s development.
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