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Abstract

Objective—To examine the association between gestational age at birth across the entire
gestational age spectrum and special education needs (SEN) in UK children at 11 years of age.

Methods—The Millennium Cohort Study is a nationally representative longitudinal sample of
children born in the UK during 2000-2002. Information about the child’s birth, health and
sociodemographic factors was collected when children were 9 months old. Information about
presence and reasons for SEN was collected from parents at age 11. Adjusted relative risks (aRR)
were estimated using modified Poisson regression, accounting for confounders.

Results—The sample included 12,081 children with data at both time points. The overall
prevalence of SEN was 11.2%, and it was inversely associated with gestational age. Among
children born <32 weeks of gestation, the prevalence of SEN was 27.4%, three times higher than
among those born at 40 weeks (aRR=2.89; 95% CI 2.02, 4.13). Children born early term (37-38
weeks) were also at increased risk for SEN (aRR=1.33; 95% CI 1.11, 1.59); this was the same
when the analysis was restricted to births after labour with spontaneous onset. Birth before full
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term was more strongly associated with having a formal statement of SEN or SEN for multiple

reasons.

Conclusion—Children born at earlier gestational ages are more likely to experience SEN, have
more complex SEN and require support in multiple facets of learning. This association was
observed even among children born early-term and when labour began spontaneously.

Introduction

Methods

Children born preterm (<37 weeks’ gestation) are at elevated risk of long-term health
problems [1], neurodevelopmental disorders [2] and poorer school performance [3,4]. The
risk is highest in children born very preterm (<32 weeks). These adversities culminate in

a higher prevalence of special educational needs (SEN) among children born preterm [5]
which may arise from a range of cognitive, learning, physical or behavioural difficulties.
Children born extremely preterm (<28 weeks) are more likely to have complex SEN because
of impairments in multiple developmental domains [6,7].

Most prior studies have focused solely on children born extremely preterm or have
aggregated all preterm births [8,9]. Some studies have, however, identified a gradient of
higher risk for any gestation shorter than 40 weeks [10,11]. The onset of birth is often

not spontaneous, but planned through labour induction or pre-labour caesarean section. By
2018-19, planned births accounted for half of all births in England [12]. It is uncertain
whether a relatively shorter pregnancy within term gestations is a risk factor for SEN when
labour begins spontaneously.

We aimed to investigate the association between gestational age at birth and SEN at age 11
(final year of primary school) across the full spectrum of gestation and specifically within
births at term that began spontaneously. We further aimed to investigate the reasons for SEN
in children born preterm compared to those born at term.

Millennium Cohort Study

The Millennium Cohort Study (MCS) is a nationally representative longitudinal study of
18,818 children born in the UK between September 2000 and January 2002. The sample was
drawn from the universal Child Benefit register at the age of 9-10 months. The sample does
not include babies who died prior to the age at sampling, but these constituted 5.5 in 1000
births [13]. A cluster-stratified sampling design was employed where electoral wards were
sampled as clusters and wards with a high proportion of disadvantaged families or ethnic
minorities were over-sampled to allow for adequate representation [14]. The smaller UK
countries were also over-sampled. Initial interviews with the main carer, usually the mother,
were conducted when the child was aged 9-10 months and subsequently every 2-4 years,
collecting a wide range of information about demographics, health and development. The
current study uses data collected at the 9-month survey and the age-11 survey. The latter was
conducted when 95.5% of children were in their final year of primary school.
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Gestational age at birth

Gestational age in weeks was ascertained from the mother’s report of estimated date

of delivery and actual date of birth. This information has been shown to have high
agreement with linked routine hospital records, except for births post term (=42 weeks) [15].
Completed gestational weeks were categorised as 23-32 weeks (very preterm), 32-33 weeks
(moderately preterm), 34-36 weeks (late preterm), 37-38 weeks (early term), 39 weeks, 40
weeks (both defined full term) and 41 weeks (late term) (Table 1) [16].

Special educational needs

At the age 11 survey, parents were asked whether the school or local education authority had
ever told them their child has SEN. Further information was collected on whether the child
had a statement of SEN. This is a legal document that may be issued by the local authority
following a statutory assessment and indicates the child has higher intensity of need
(replaced in 2014 by an Education, Health and Care Plan). Those in process of assessment
(48 children) were classified as without a statement. Additionally, information about the
reason(s) for the child’s SEN, i.e. the diagnosis or difficulty, was gathered using predefined
and open-text responses. For the current study, we categorised the reported reasons for SEN
into: learning difficulty, autism spectrum disorder (ASD), speech/language/communication
difficulties, attention-deficit/hyperactivity disorder (ADHD), health/physical problem, and
behavioural/emotional/social difficulties (Supplementary Table S-1). We further generated a
variable designating whether the child had multiple SENs (more than a single category of
reason for SEN). In several cases, the reason given for the child’s SEN was being gifted or
talented. If no additional evidence of SEN existed, these cases were classified as missing the
outcome, as they might be due to misclassification.

Exclusions and missing data

Of the 18,818 children recruited to the MCS, 12,990 (69%) participated in the age 11
survey (Figure 1). Children were excluded if the mother was not the main respondent

at the initial survey or if gestational age was missing or implausible given the reported
birthweight [15,17]. Post term births were excluded due to lower data quality [15]. Children
with missing data on SEN or confounders were also excluded. The final study sample had a
similar distribution of gestational age to the cohort of children originally recruited but was
somewhat less socially advantaged (Table S-2).

Statistical analyses

Relative risks for the association between gestational age at birth and each of the outcomes
were estimated using modified Poisson regression with gestational week 40 used as referent
[18]. All potential confounders were collected at the 9-month survey. A priori adjustments
were made for: mother’s education level, multiple birth, child sex and month of birth

(age within the school year) [3,4]. Additional potential confounders were mother’s age,
partnership status, smoking during pregnancy, alcohol consumption during pregnancy (none/
light vs. moderate/heavy) [19], household’s socio-economic class (based on last known
occupation of the mother or her partner, if higher), ethnicity (white or non-white) and
whether firstborn. Additional confounders associated with the exposure and SEN outcome
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at P-value<0.1 were assessed in separate socio-demographic and perinatal models. The
effect of each variable removal was examined individually, both within a block (retaining

if p<0.10) and when the variables from both blocks were combined, until only those
independently associated with the outcome at P-value<0.05 were retained. Models of
additional outcomes were adjusted for the same covariates to aid comparability. For analyses
of reasons for SEN, we compared preterm births (<37 weeks) with births at term (37-41
weeks). All analyses were conducted in Stata version 15. Analyses accounted for the
clustered, stratified design using the survey commands, while also allowing for within-
family clustering for multiples. Weights were applied to allow for non-response at the initial
survey and loss to follow-up at age 11 [20]. Ethics approval for the MCS was granted from
the Multicentre Research Ethics Committee. No further approvals were required for this
study.

Sensitivity analysis

We restricted the analysis of multiple SENSs to predefined reasons, not including those coded
from open-text answers where reliability may be lower (Table S-1).

Sub-group analyses

Results

We explored the associations of gestational age with SEN outcomes within the group of
term-born children and where labour onset was spontaneous, i.e. excluding planned birth
through induction of labour or planned caesarean section.

Descriptive characteristics

The analysis sample included 12,081 children. Gestational age at birth was associated
with birthweight and singleton birth in a ‘dose-response’ pattern. Additionally, it was
associated with the following characteristics (P<0.05): maternal age, education, smoking,
child ethnicity, being firstborn, and household socio-economic class (Table 1).

The association between gestational age and SEN

The proportion of children with any SEN was 11.2%. This ranged from 9.5% in children
born at 40 weeks to 27.4% in those born at <32 weeks (Table 2). There was an

inverse association between gestational age and SEN, both before and after adjustment for
confounders. The relative risk (RR) reached 2.89 (95% CI 2.02, 4.13) among children born
very preterm compared to those born at 40 weeks. A statistically significant increase in risk
(RR=1.33; 95% CI 1.11, 1.59) was found even among children born at early term gestation.
An exception to this trend were children born moderately preterm, who were not at higher
risk than those born at 40 weeks. Children born at 41 weeks did not have a different risk
compared with the reference group.

The proportion of children with a statement of SEN was 4.9%. This ranged from 3.8% in
children born at 40 weeks to 15.3% in children born very preterm (Table 2). The proportion
of children with multiple SENs was 2.8%, ranging from 2.0% for children born late term

to 8.5% in very preterm. Of the children with multiple SENs, 38.3% did not have a
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statement, and of the children that had a statement, 63.9% did not have multiple SENSs.

A “dose-response’ of increased risk with lower gestational age was observed for having a
statement and multiple SENSs, reaching aRR=3.98 (95% Cl 2.24, 7.06) and aRR=3.32 (95%
Cl 1.61, 6.84) respectively for those born very preterm. The adjusted relative risk observed
for statement and multiple SENs was generally higher than for any SEN (Figure 2). The
result of a sensitivity analysis using only predefined reasons to measure multiple SENs was
not materially different from the main result (Table S-3).

We further examined these associations within a sub-group of births at term with
spontaneous onset, excluding 38% of births where delivery was planned. The relative risk
for SEN in births with spontaneous onset at early term was similar to that found for all births
at early term (aRR=1.36 vs. aRR=1.33 respectively), as was the relative risk of a statement
of SEN (aRR=1.31 vs. aRR=1.38) (Table 2). The relative risk for multiple SENs within
spontaneous-onset births was slightly higher than that of all births at early term (aRR=1.75
vs. aRR=1.40).

Reasons for SEN in children born preterm and at term

Learning difficulty was the most frequent reason for SEN, reported for 6.8% of the sample
and comprising 61.9% of those with SEN. ASD was reported as the reason for SEN

in 19.5% of children with SEN, followed by speech/language/communication difficulties
(15.2%), ADHD (14.3%), health/physical problem (13.1%) and behavioural/emotional/
social difficulties (11.1%). Table 3 presents the adjusted relative risk for each reason for
SEN in children born preterm compared with term. Preterm-born children were at increased
risk for all SEN reasons examined, although the adjusted relative risks for SEN because

of speech/language/communication and behavioural/emotional/social problems were not
statistically significant. There was evidence of a stronger effect of preterm birth on SEN

in relation to ADHD (aRR=2.22; 95% CI 1.11, 4.47) and health/physical needs (aRR=2.86;
95% CI 1.80, 4.54) compared with the effect on any SEN overall.

Discussion

We have shown that the risk of SEN among 11-year-old children in the UK increases with
lower gestational age at birth. We have further shown that children born preterm are more
likely to have complex SEN or for multiple reasons than children born at term. Children
born very preterm had an almost three-fold higher risk of any SEN and four-fold higher

risk for a statement of SEN or multiple reasons for SEN compared with children born at

40 weeks of gestation. Our findings are comparable to a Scottish study where children born
at 28-32 weeks were 2.7 times more likely to have SEN at any point during their school
career [11]. A prior national UK study found relative risks of SEN substantially higher

than those described here, but included only extremely preterm children born <26 weeks of
gestation [8]. Furthermore, our results regarding multiple SENSs are in line with prior studies
examining children born very and extremely preterm that found a three-fold increased risk of
having impairments in multiple domains affecting learning [6,21].

Our study explored the full gestation spectrum and we observed a gradient of risk not only
for children born preterm, but for birth at any gestational week lower than 40. Effects were
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statistically significant starting at early term (37-38 weeks) where 12.7% of the children

had SEN compared with 9.5% of the children in week 40. This modest additional risk

may potentially have a large population effect since almost 1 in 4 births occur at these
gestational weeks because of a high rate of planned early births [12,22]. A prior study found
that a planned early birth was associated with an elevated risk for being developmentally
vulnerable at age 5, which was higher than the excess risk associated with the lower
gestational age [23]. However, another study did not identify an interaction between SEN
and type of birth onset [11], and our study did not find a weaker effect of birth at early term
when including only those with spontaneous labour onset. This might imply that gestation is
the main driver leading to SEN in children born at early term gestations, rather than a fetal
or maternal reason leading to iatrogenic early birth.

The moderately preterm group diverged from the “‘dose-response’ pattern of increasing risk
with decreasing gestational age, but the reasons for this are unclear. In the MCS, it has
previously been shown that this group is socio-economically more advantaged and ethnically
less diverse than the adjacent groups [4,24], however these factors were adjusted for in the
models. This divergence in the dose response was not identified in other populations [11]
and may therefore be due to unmeasured confounders or to chance, given the low numbers
with reported SEN in this group.

Regarding parent-reported reasons for SEN, preterm birth was most strongly associated
with health/physical needs including sensory impairments. Of the children born at term,
1.2% were reported to have SEN for this reason compared with 3.5% of the children born
preterm. A previous study using routine educational records similarly observed the strongest
associations with SEN due to physical/motor disability and sensory impairments, along with
intellectual disability [25]. Preterm birth was also associated more strongly with SEN for
ADHD compared with SEN for any reason. This finding is consistent with previous research
reporting higher risks of ADHD in preterm populations [26].

The main strength of our study is use of a nationally representative sample large enough
to explore the association of SEN with the complete gestation spectrum while adjusting
for detailed potential confounders. A further strength is the examination of complex SEN
and exploration of reasons for SEN, allowing a better understanding of the special needs
characteristic of preterm-born children.

The main study limitation was reliance on parents’ reporting about SEN, which may be
prone to bias. However, during the relevant time frame, the Department of Education register
in England may not have been the gold standard for SEN either, since 1 in 4 children in
England were recorded as having SEN at age 11 [27]. These are comprised of different
levels including 13.3% with ‘School Action’ code, 11.3% with ‘School Action Plus’ code
where advice or support from external agencies is sought in consultation with parents, and
3.3% with a statement of SEN [27,28]. A commissioned national review concluded that
many children, especially with ‘School Action’ code, were inaccurately identified as having
SEN when their need was for better teaching and pastoral care [29]. The prevalence of

SEN in our study was 11.2% overall (similarly to ‘School Action Plus’) and implies parents
may have been better informed about SEN when it was genuine. The prevalence of SEN
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statement found in our study (4.9%) was also comparable to that in England at the relevant
time [27] and increases confidence in our findings.

Children with SEN have lower aspirations for their future education and employment

[30] and substantially fewer of them progress to higher education, particularly those with

a statement of SEN [28]. There is a need for broader screening and consideration of
additional support for children born before full term, including among those born just a few
weeks early. Our findings also suggest that the possible long-term implications of birth at
early term gestations should be considered in decision making regarding planned births in
pregnancies with no immediate detriment to mother or baby. Results are generalizable to
settings with similar neonatal care and school support.

Conclusion

UK children born at earlier gestational ages are more likely to have SEN at age 11 compared
with those born in week 40, reaching a peak of 27.4% in children born very preterm. An
increased risk of SEN exists even for children born at early term gestations and even when
the birth was of spontaneous onset. SEN in children born preterm in not only more common,
but also more complex.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What is already known on this topic?
. Preterm birth, especially extremely preterm birth, is a risk factor for
neurodevelopmental sequelae and poor attainment in school.
. Special educational needs are more prevalent in children born at earlier
gestational ages, even in children born at 37-38 weeks compared with 40
weeks.
What this study adds?
. Children born at 37-38 weeks of gestation are at moderately elevated risk of

special educational needs even if labour began spontaneously.

. The risk of special educational needs following birth at earlier gestational
ages is not only greater, but children’s needs tend to be more complex.

. Preterm birth is associated most strongly with special educational needs
due to attention-deficit/hyperactivity disorder (ADHD) or health/physical
difficulties.
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N=18,818

UK Millennium Cohort Study (MCS)

N=12,262

A 4

| Did not participate in age 11 |
I survey (N=5,828) I

I Respondent at first survey not |
I birth mother (N=26) I

I Implausible gestational week |
for birthweight (N=58) |

MCS study sample
N=12,081

Figure 1. MCS children included in study sam

ple

* 23 of which missing due to not attending school and 30 of which due to reason for SEN
being a gifted or talented child (see methods).
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Adjusted RR *

0.8

0.5

0.3

Page 12

=== Any SEN
o [ = =A== Statement of SEN
L8 = @ = Multiple SENs

<32 32-33 34-36 37-38 39 40 41
weeks weeks weeks weeks weeks weeks  weeks

Gestational age category

Figure 2. Any SEN, statement of SEN and multiple SENs in the MCS children at age 11 by
gestational age

* Adjusted for ethnicity, maternal education, household socioeconomic class, child sex,
month of birth, multiple birth

Arch Dis Child. Author manuscript; available in PMC 2022 July 31.



syduosnuelA Joyiny sispun4 DA @doing ¢

syduasnuel Joyiny sispund JINd adoin3 ¢

Alterman et al. Page 13
Table 1
Characteristics of MCS children included in this study by gestational age
Very Moderately Late Early Full Full Late Total n P-
preterm preterm preterm term term term term (%) value®™*
<32* n 32-33n (%) 34-36 n 37-38n | 39n 40n 41n
0, 0, 0, 0, 0,
%" (%) (%) (%) (%) (%)
143 (1.2) 135 (1.1) 732 (6.6) 2,460 2,613 3,438 2,560 12,081
(20.6) (21.3) (28.6) (20.6) (100.0)
Sociodemographic characteristics
Mean™* maternal 27.6 (5.9) 30.0 (6.2) 28.3(6.2) 28.4 284 27.8 28.1 28.2 0.020
age (SD) (5.9 (6.0) (6.0 (5.9 (6.0)
White child 114 (81.2) | 115(90.7) 616 (86.1) | 2,017 2,163 2,866 2.266 10,157 <0.001
ethnicity (83.2) (84.5) (84.6) (89.3) (85.4)
Partnership status 0.132
Married 91 (55.5) 90 (67.4) 420 (50.7) | 1,575 1,627 2,125 1,562 7,490
(58.4) (56.9) (56.0) (56.0) (56.5)
Cohabiting 31(28.9) 30 (22.6) 183(28.2) | 528 623 801 651 2,847
(24.9) (26.2) (26.6) (28.6) (26.7)
Single mother 21 (15.6) 15 (10.0) 129 (21.0) | 357 363 512 347 1,744
(16.8) (16.9) (17.4) (15.5) (16.9)
Maternal education 0.006
Higher 43 (26.8) 44 (32.4) 224 (25.4) | 749 861 1,111 908 3,940
(University) (26.0) (28.9) (28.2) (31.8) (28.5)
Medium (A- 16 (11.3) 14 (11.6) 83 (11.3) 373 359 516 401 1,762
level) (14.3) (13.0) (14.3) (15.0) (13.9)
Lower (GCSE) | 50 (37.5) 62 (46.5) 308 (43.2) | 903 947 1,232 930 4,432
(40.6) (39.3) (39.2) (39.1) (39.8)
None or other 34 (24.5) 15 (9.5) 117 (20.2) | 435 446 579 321 1,947
(19.1) (18.9) (18.3) (14.1) (17.8)
Household socioeconomic class 0.013 7"
Managerial/ 49 (30.7) 53 (44.0) 308(38.4) | 1,034 1,130 1,454 1,204 5,232
professional (39.2) (39.9) (39.8) (44.4) (40.5)
Intermediate 35(24.3) 32 (25.3) 129 (17.1) | 474 505 680 497 2,352
(19.3) (19.4) (19.8) (19.2) (19.4)
Routine/ 55 (39.8) 40 (24.0) 258(38.5) | 840 841 1,098 763 3,895
manual (36.6) (34.6) (33.7) (32.6) (34.6)
Never/long- 4(5.2) 10 (6.8) 37 (6.0) 112 137 206 96 (3.8) | 602 (5.6)
term (5.0 (6.1) (6.7)
Pregnancy and postnatal characteristics
Male 68 (50.2) 75 (63.7) 381(52.5) | 1,271 1,286 1,706 1,276 6,063 0.184
(52.2) (51.0) (49.6) (51.5) (51.2)
Mean™* 1.27 (0.38) | 2.00 (0.44) 2.62 3.14 3.35 3.48 3.65 3.32 <0.001
birthweight in Kg (0.50) (0.49) (0.45) (0.45) (0.45) (0.60)
(Sb
Multiple birth 38 (26.1) 30 (24.5) 108 (14.6) | 123 26 (1.1) | 6(0.2) 0(0.0) 331 (3.0) | <0.001
(5.5
Firstborn child 76 (52.7) 64 (49.1) 328 (42.3) | 905 995 1,465 1,197 5,030 <0.001
(38.3) (37.4) (42.3) (47.3) (41.7)
Maternal smoking 0.003
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Very Moderately Late Early Full Full Late Total n P-
preterm preterm preterm term term term term (%) value™™**
<32" n 32-33 n (%) 34-36n 37-38n | 39n 40n 41n

*x (%) (%) (%) (%) (%)
(%)
Never 86 (63.0) 80 (58.5) 446 (57.9) | 1,671 1,749 2,335 1,772 8,139
(63.9) (63.8) (64.1) (65.7) (63.8)
Gave-up in 19 (10.4) 21 (15.0) 99 (13.8) 264 260 406 315 1,384
pregnancy (11.9) 9.7) (12.9) (13.6) (12.2)
Smoked during | 38 (26.5) 34 (26.5) 186 (28.3) | 525 602 696 471 2,552
pregnancy (24.3) (26.5) (23.1) (20.7) (24.0)
Alcohol during 10 (7.0) 11(7.7) 54 (8.0) 161 189 230 210 865 (7.5) | 0.683
pregnancy (6.9) (7.3) (7.2) (8.6)
Labour induced 16 (8.6) 28 (16.6) 196 (26.2) | 717 566 798 1,215 3,536 <0.001
(28.7) (21.4) (22.0) (46.4) (28.3)
Mode of birth <0.001
Vaginal 58 (41.3) 57 (39.9) 461 (64.5) | 1,628 2,083 2,937 2,146 9,370
delivery (67.2) (81.7) (87.1) (85.2) (78.9)
Planned 13(8.4) 20 (15.2) 73(9.2) 568 299 133 61(2.1) | 1,167
caesarean (22.5) (10.2) (3.4) 9.1)
Emergency 71 (50.4) 58 (44.9) 198 (26.3) | 262 226 362 351 1,528
caesarean (10.3) (8.1) (9.5) (12.7) (12.0)
Neonatal intensive 125 (91.7) 133 (85.0) 296 (39.9) | 222 124 159 110 1,149 <0.001
care (8.8) (4.3) (4.1) 4.7) (9.6)
Month of birth 0.170
September- 48 (24.2) 47 (28.9) 264 (34.1) | 916 918 1,224 896 4,313
December (36.1) (33.1) (34.7) (34.7) (34.4)
January-April 45 (30.6) 42 (31.1) 246 (32.7) | 798 828 1,081 793 3,833
(32.6) (31.4) (31.2) (29.9) (31.4)
May-August 50 (45.2) 46 (40.0) 222 (33.1) | 746 867 1,133 871 3,935
(31.3) (35.5) (34.0) (35.4) (34.2)

*
The median gestational age in the group of <32 weeks was 29.5 weeks, with 0.3% born <27 weeks (extremely preterm)

Aok

Percentages and means are weighted to account for study design, non-response and loss to follow-up at age 11

*okoA

Chi-2 tests for categorical variables and F tests for continuous variables

Aok A

Based on small numbers Table continues on next page
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Table 2
The association between gestational age and any SEN, statement of SEN and multiple

SENs at age 11 in the MCS children — all births and spontaneous-onset births at term only

Page 15

Total Very Moderately Late Early Full term Full Late term
preterm preterm 32-33 preterm term 39 weeks term 40 41 weeks
<32 weeks weeks 34-36 37-38 weeks
weeks weeks
Any SEN
Total sample
N 12,081 143 135 732 2,460 2,613 3,438 2,560
n (%)* 1,243 33(27.4) 15 (10.6) 108 (17.1) 283 (12.7) | 250(10.3) | 315(9.5) | 239(10.0)
(11.2)
RR (95% CI) 2.88 (2.02, 1.11 (0.62, 1.80 (1.40, 1.34(1.11, | 1.08(0.90, 1.00 1.05 (0.88,
4.11) 2.01) 2.31) 1.61) 1.30) 1.26)
Adiusted™* RR 2.89 (2.02, 1.09 (0.58, 1.78 (1.41, 1.33(1.11, | 1.07 (0.90, 1.00 1.05 (0.88,
(951% o)) 4.13) 2.04) 2.25) 1.59) 1.28) 1.25)
Spontaneous-onset term births
N 6,854 1,246 1,783 2,526 1,299
n (%) 651 (9.9) 143 (12.8) | 162(9.4) | 226(9.0) | 120 (9.6)
Adjusted RR - - - 1.36 (1.06, | 1.04 (0.83, 1.00 1.07 (0.84,
(95% ClI) 1.74) 1.30) 1.36)
Statement of SEN
Total sample
N 12,075 143 135 732 2,460 2,609 3,438 2,558
n (%) 561 (4.9) 18 (15.3) 8(6.7) 53 (7.3) 127 (5.4) 106 (4.6) 134 (3.8) 115 (4.5)
RR (95% CI) 4.02 (2.29, 1.76 (0.77, 1.91 (1.33, 1.41(1.03, | 1.21(0.90, 1.00 1.18(0.88,
7.07) 4.04) 2.75) 1.94) 1.63) 1.58)
Adjusted RR 3.98 (2.24, 1.84 (0.78, 1.88 (1.30, 1.38(1.01, | 1.20(0.89, 1.00 1.22 (0.91,
(95% ClI) 7.06) 4.38) 2.72) 1.88) 1.62) 1.63)
Spontaneous-onset term births
N 6,850 - - - 1,246 1,780 2,526 1,298
n (%) 275 (4.1) 64 (5.2) 56 (3.6) 96 (3.6) 59 (4.5)
Adjusted RR - - - 1.31(0.88, | 1.00 (0.68, 1.00 1.29 (0.88,
(95% ClI) 1.96) 1.48) 1.89)
Multiple SENs
Total sample
N 12,053 141 135 730 2,455 2,611 3,429 2,552
n (%) 287 (2.8) 11 (8.5) 3(2.5) 28 (6.0) 68 (3.1) 68 (2.9) 70 (2.1) 39 (2.0)
RR (95% CI) 4.01 (2.08, 1.19 (0.35, 2.84 (1.55, 1.46 (0.99, | 1.36(0.92, 1.00 0.94 (0.60,
7.72) 4.11) 5.22) 2.15) 2.01) 1.49)
Adjusted RR 3.32(1.61, 1.09 (0.30, 2.54 (1.41, 1.40(0.95, | 1.32(0.90, 1.00 0.97 (0.62,
(95% ClI) 6.84) 3.93) 4.60) 2.05) 1.94) 1.53)
Spontaneous-onset term births
N 6,841 1,244 1,782 2,521 1,294
n (%) 152 (2.4) 39(3.7) 44 (2.7) 49 (1.9) 20 (1.8)
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Total Very Moderately Late Early Full term Full Late term
preterm preterm 32-33 preterm term 39 weeks term 40 41 weeks
<32 weeks weeks 34-36 37-38 weeks
weeks weeks
Adjusted RR - - - 1.75(1.03, | 1.41(0.86, 1.00 1.00 (0.57,
(95% ClI) 2.95) 2.29) 1.73)

*
Percentages are weighted to account for sampling design, non-response to the MCS, and loss to follow-up

A A
Adjusted for white ethnicity, maternal education, household socioeconomic class, child sex, month of birth, multiple birth
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Table 3
Reasons for SEN at age 11 in the MCS children born preterm compared with term
gestation
N* Any SEN Learning Autism Speech/ Attention Health/physical Behavioural/
difficulty Spectrum communication Deficit emotional/social
Disorder (ASD) | difficulties Hyperactivity difficulties
Disorder
(ADHD)
n Adjusted | n Adjusted | n Adjusted | n Adjusted | n Adjusted | n Adjusted | n Adjusted
) | RR™* | %) | RR %) | RR (%) | RR (%) | RR %) | RR (%) | RR
(95% (95% (95% (95% (95% (95% (95%
cl Cl) CI) Cl) CI) Cl) Cl)
Total | 12,053 | 1,215 772 235 175 149 162 114
(11.0) (6.8) (2.1) 7 (1.6) (1.4) (1.2)
37-41 | 11,047 | 1,063 | 1.00 678 | 1.00 209 | 1.00 155 | 1.00 128 | 1.00 129 | 1.00 99 1.00
weeks (10.3) (6.5) (2.0 (1.6) (1.49) (1.2) (1.1)
<37 1,006 152 1.66 94 1.40 26 1.68 20 1.46 21 2.22 33 2.86 15 2.16
weeks (17.4) | (1.38, (9.6) | (1.08, (34) | (102, (2.3) | (0.83, (3.5) | (1.11. (3.5) | (1.80, (2.8) | (0.88,
2.01) 1.83) 2.77) 2.55) 4.47) 4.54) 5.29)

*
28 observations missing reason for SEN not included

Ak
Weighted percentages from all children per gestational age group

HokA

Adjusted for white ethnicity, maternal education, household socioeconomic class, child sex, month of birth, multiple birth
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