Supplementary Online Content

McBryde M, Fitzallen GC, Liley HG, Taylor HG, Bora S. Academic outcomes of
school-aged children born preterm: A systematic review and meta-analysis. JAMA
Netw Open. 2020;3(4):e202027. doi:10.1001/jamanetworkopen.2020.2027

eTable 1. List of Keywords Used in Database Searches

eTable 2. List of Assessment Measures from Included Studies

eTable 3. Jackknife Sensitivity Analysis for Academic Subskills Comparisons
eFigure 1. PRISMA Flowchart of Study Selection Process

eFigure 2. Inverse-Variance Random-Effects Forest Plot of Gestational Age and
Reading Outcomes for Preterm and Term-Born Children

eFigure 3. Inverse-Variance Random-Effects Forest Plot of Gestational Age and
Mathematics Outcomes for Preterm and Term-Born Children

eFigure 4. Inverse-Variance Random-Effects Forest Plot of Assessment Age and
Reading Outcomes for Preterm and Term-Born Children

eFigure 5. Inverse-Variance Random-Effects Forest Plot of Assessment Age and
Mathematics Outcomes for Preterm and Term-Born Children

eFigure 6. Inverse-Variance Random-Effects Forest Plot of Birth Era and Reading
Outcomes for Preterm and Term-Born Children

eFigure 7. Inverse-Variance Random-Effects Forest Plot of Birth Era and
Mathematics Outcomes for Preterm and Term-Born Children

This supplementary material has been provided by the authors to give readers
additional information about their work.

©2020 McBryde M et al. JAMA Network Open.



eTable 1. List of Keywords Used in Database Searches

Population Exposure Outcome
child prematur* follow up
children preterm birth neurodevelopment*
adolescent “very preterm” intelligence
“pre-school” “‘extremely preterm” academic
“primary school” birth weight “school performance”
“elementary school” “low birth weight” delay*
Elementary “very low birth weight” deficit*
pre-school* “‘extremely low birth weight” impairment
kindergarten* “late preterm” development*
“grade school” “early term” reading
school-age* math*
“secondary school” spelling
arithmetic
numeracy
literacy
learning dis*
developmental dis*
education*
decoding
comprehension
phonological
language
learning

achievement
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eTable 2. List of Assessment Measures from Included Studies

Study

Assessment Tool (cluster or subtest)

Anderson et
al, 2003

Andreias et
al, 2010

Assel et al,
2003

Botting et al,
1998

Bowen et al,
2002

Brumbaugh
et al, 2016

Chaudharri et
al, 2004

Cheong et al,
2017

Downie et al,
2007

Doyle et al,
2000

Frye et al,
2009

Gross et al,
2001

Grunau et al.,
2002

Grunau et al,
2004

Hutchinson
et al, 2013

Wide Range Achievement Test, 3™ Edition (reading?; arithmeticP)
Woodcock-Johnson Tests of Achievement (letter-word identification?,;
calculation®)

Woodcock-Johnson Tests of Achievement-R (calculation®)

Wechsler Objective Reading Dimensions (reading?)

Woodcock Reading Mastery Tests-Revised (total reading?; basic reading
skills®; reading comprehension’) TEMA-2 (maths quotient®)

Wide Range Achievement Test, 4" Edition (reading?; arithmetic®)
Woodcock Reading Mastery Tests-Revised (arithmetic?)

Wide Range Achievement Test, 3" Edition (reading?; arithmetic®)
Woodcock Reading Mastery Tests-Revised (word identification?; word

attack?9)

Wide Range Achievement Test, 4" Edition (word reading?, mathematical
computation®)

Woodcock-Johnson Test of Achievement (word attack?)

Wechsler Individual Achievement Test (reading®; maths composite")
Wide Range Achievement Test-Revised (word reading?; arithmetic®)

Wide Range Achievement Test, 3™ Edition (reading?; arithmeticP)

Wide Range Achievement Test, 3" Edition (reading?; arithmetic®)
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Study

Assessment Tool (cluster or subtest)

Johnson et
al, 2011

Lee et al,
2011

Litt et al,
2012

Loe et al,
2012

McGrath et
al, 2002

Northam et
al, 2012

Pritchard et
al, 2009

Rickards et
al, 2001

Rose et al,
2011

Sayeur et al,
2015

Short et al,
2003

Simms et al,
2015

Tandon et al,

2000

Taylor et al,
1995

Taylor et al,
2008

Wechsler Individual Achievement Test Il (reading composite®; word
reading?; pseudoword decoding?; reading comprehensionf; maths
composite”; numerical operations®; mathematical reasoning')

Woodcock-Johnson llI (basic reading skills®; passage comprehension’)
Woodcock-Johnson Il Tests of Achievement (letter-word identification?;
calculation®)

Woodcock-Johnson Il Tests of Achievement (broad reading?)

Wide Range Achievement Test, 3" Edition (reading?; arithmetic®)
Wechsler Objective Reading Dimensions (reading?)
Woodcock-Johnson Il Tests of Achievement (passage comprehension)
Wide Range Achievement Test, 3" Edition (reading?; arithmetic®)
Woodcock-Johnson Ill Tests of Achievement (letter-word identification®,
math fluency’; applied problems')

Wechsler Individual Achievement Test-1l (word reading?)
Woodcock-Johnson Tests of Achievement-Revised (letter-word _
identification®; passage comprehension'; calculation®; applied problems)
Wechsler Individual Achievement Test-1l (maths compositeM)

Wide Range Achievement Test-Revised (reading?; arithmetic®)
Woodcock-Johnson Tests of Achievement-Revised (word identification?;

calculation®; applied problems')

Woodcock-Johnson Revised Tests of Cognitive Ability (word
identification®; passage comprehension)
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Study Assessment Tool (cluster or subtest)

Taylor etal, Woodcock-Johnson Tests of Achievement (letter-word identification®;
2011 calculation®; applied problems')

Taylor et al, Wide Range Achievement Test, 4" Edition (reading?®; mathematical
2016 computation®)

Woodward et Woodcock-Johnson Il Tests of Achievement (math fluency’)
al, 2017

Note. Clusters and subtests with similar content and thought to test similar academic
constructs were compiled to form the following for the purpose of meta-analysis: ®Word
Identification; PMathematical Knowledge; ¢Calculation; Aggregate Measures of
Reading; ¢Decoding; 'Reading Comprehension; 9Phonological Decoding; "Aggregate
Measures of Mathematics; 'Applied Problems; IMathematical Fluency.
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eTable 3. Jackknife Sensitivity Analysis for Academic Subskills Comparisons

Study removed 12 Subtotal 95% ClI p
mean
difference
Aggregate None 92% -7.98 -13.05t0-2.91 .002
:gzgis#ées of  Loeetal, 2012 94% -8.37 -14.35t0 -2.39 .006
Botting et al, 1998 93% -8.51 -15.26t0-1.76 .01
Bowen et al, 2002 93% -7.11 -12.72to-1.50 .01
Brumbaugh et al, 2016 93% -9.06 -14.70to -3.41 .002
Gross et al, 2001 92% -8.99 -15.04t0 -2.94 .004
Johnson et al, 2011 63% -5.52 -8.22 t0 -2.81 <.001
Word None 69% -7.44 -9.08t0-5.80 <.001
identification  Taylor et al, 2016 70% -7.33 9.04t0-5.63 <.001
Short et al, 2003 70% -7.56 -9.241t0-5.87 <.001
Sayeur et al, 2015 70% -7.50 -9.15t0-5.85 <.001
Northam et al, 2012 70% -7.38 -9.07 to -5.68 <.001
McGrath et al, 2002 70% -7.46 -9.15t0-5.77 <.001
Litt et al, 2012 70% -7.46 -9.18t0-5.74 <.001
Hutchinson et al, 2013 70% -7.43 -9.18t0-.5.68 <.001
Grunau et al, 2004 70% -7.45 -9.17t0-5.74 <.001
Doyle et al, 2000 70% -7.51 -9.26t0 -5.77  <.001
Downie et al, 2007 70% -7.37 -9.08 to -5.67 <.001
Andreias et al, 2010 70% -7.52 -9.25t0-5.78 <.001
Anderson et al, 2003 70% -7.48 -9.24t0-5.72 <.001
Tandon et al, 2000 69% -7.07 -8.731t0-5.41 <.001
Rose et al, 2011 69% -7.66 -9.32t0-5.99 <.001
Rickards et al, 2001 69% -7.61 -9.29t0-5.94 <.001
Grunau et al, 2002 69% -7.26 -8.92 to -5.59 <.001
Taylor et al, 2008 68% -7.69 -9.33t0-6.05 <.001
Taylor et al, 1995 68% -7.65 -9.32t0-5.99 <.001
Taylor et al, 2011 67% -7.71 -9.34t0 -6.08 <.001
Johnson et al, 2011 63% -7.09 -8.66 t0 -5.53  <.001
Cheong et al, 2017 60% -6.92 -8.481t0-5.36  <.001
None 99% -5.37 -27.41t0 -16.67 .63
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Study removed 12 Subtotal 95% ClI p

mean
difference
Pseudoword Downie et al, 2007 99% -4.86 -34.731t0 25.01 .75
decoding Frye et al, 2009 98% -19.02 427310470 .12
Johnson et al, 2011 90% 3.27 -6.91to 13.45 .53
Reading None 81% -7.96 -12.15t0 -3.76 <.001
Comprehension go\yen et al, 2002 84% -7.48 -12.4310-2.52 .003
Lee et al, 2011 84% -7.66 -12.66 to -2.66 .003
Short et al, 2003 83% -8.44 -13.62t0 -3.63 <.001
Pritchard et al, 2009 80% -8.76 -13.36, -4.16 <.001
Taylor et al, 2008 79% -8.91 -13.34t0-4.49 <.001
Johnson et al, 2011 37% -6.23 -9.01to -3.45 <.001
Aggregate None 97% -12.90 -23.3810-2.43 .02
measures of  gimmg et al, 2015 98% -13.11 -26.33t00.12 .05
mathematics :
Botting et al, 1998 97% -14.87 -29.70t0 -0.04 .05
Gross et al, 2001 97% -15.57 -29.15t0-2.00 .02
Johnson et al, 2011 56% -7.43 -10.81t0-4.05 <.001
Mathematical None 62% -9.88 -11.681t0-8.08 <.001
knowledge Tandon et al, 2000 65% -9.52 11.411t0-7.63 <.001
Anderson et al, 2003 64% -10.01 -12.02t0-7.99 <.001
Bowen et al, 2002 62% -9.61 -11.46to -7.77 <.001
Cheong et al, 2017 54% -9.38 -11.17t0 -7.59 <.001
Doyle et al, 2000 65% -9.94 -11.93t0-7.95 <.001
Grunau et al, 2002 65% -9.91 -11.83t0-7.99 <.001
Grunau et al, 2004 62% -9.63 -11.45t0-7.81 <.001
Hutchinson et al, 2013 65% -9.96 -11.93t0-7.99 <.001
McGrath et al, 2002 65% -9.87 -11.77t0 -7.98 <.001
Rickards et al, 2001 64% -10.08 -11.96t0-8.2 <.001
Taylor et al, 2016 65% -9.81 -11.74t0-7.89 <.001
Chaudhari et al, 2004  59% -10.24 -12.04t0 -8.44 <.001
Brumbaugh et al, 2016 49% -10.36 -11.93t0-8.78 <.001
Calculation None 92% -10.57 -15.62t0-5.52 <.001
Andreias et al, 2010 93% -10.85 -17.1t0-4.59 <.001
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Study removed 12 Subtotal 95% ClI p

mean
difference
Assel et al, 2003 93% -11.10 -16.84t0 -5.36 <.001
Litt et al, 2012 93% -10.35 -16.21t0 -4.51 <.001
Short et al, 2003 93% -10.29 -15.96 to -4.62 <.001
Taylor et al, 1995 93% -10.99 -16.85t0-5.13 <.001
Taylor et al, 2011 89% -11.89 -16.87t0 -6.92 <.001
Johnson et al, 2011 68% -8.34 -11.22t0-5.45 <.001
Applied None 91% -11.41 -17.57t0 -5.26 <.001
problems Taylor et al, 1995 93% -11.90 -19.44 10 -4.36 .002
Taylor et al, 2011 93% -11.48 -19.33t0-3.63 .004
Short et al, 2003 92% -12.13 -19.44t0-4.81 .001
Rose et al, 2011 91% -12.71 -19.491t0-5.92 <.001
Johnson et al, 2011 0% -8.82 -11.07 to -6.57 <.001

Note. No sensitivity analyses are provided for the subgroups of Decoding and
Mathematical Fluency as these comparisons included data from two studies only.
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eFigure 1. PRISMA Flowchart of Study Selection Process

Records identified through database
searching
(n=51,062)

PubMed/MEDLINE: 34,148,
CINAHL.: 15,770, PsycINFO: 1,144

Additional records identified

Reference lists: 13, secondary

through other sources
(n=25)

review search: 12

A4

A

4

Records after duplicates removed
(n =9.,833)

\ 4

Records screened
(n=9,833)

A\ 4

Full-text articles assessed
for eligibility
(n=230)

A\ 4

Studies included in meta-
analysis
(n=33)

> Records excluded
(n =9,603)
Full-text articles excluded, with reasons
> (n=196)

Use of non-relevant measure (n = 76)
No standardized measure employed (n = 31)
Medically high-risk sample (n = 23)
Outside age range (n = 15)
Mean scores not reported (n = 13)
Intervention study (n = 11)

No comparison group (n = 8)
Duplicate cohorts (n = 8)
Cohort born before 1980 (n = 5)
Could not access full-text (n = 3)
Birth cohort, not preterm (n = 2)
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eFigure 2. Inverse-Variance Random-Effects Forest Plot of Gestational Age and
Reading Outcomes for Preterm and Term-Born Children

Preterm Term Mean Difference Mean Difference
Study or Subgroup Mean S0 Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% Cl
4.1.1 < 28 weeks
Anderson etal., 2003 96 .6 16 288 1033 147 219 6.6% -6.70 [9.45,-3.95] -
Andreias et al., 2010 40 16 183 £33 14 176 6.3% -6.00 F9.11,-2.89] -
Botting et al., 1998 314 111 138 969 949 163 6.8% -5.50 [7.86,-3.14] -
Bowen etal., 2002 96 166 48 1088 1241 48 47% -12.80[18.39,-7.21] —
Cheong etal, 2017 471 168 133 10585 138 168 6.1% -8.40[-11.95 -4.85] i
Cheong etal, 2017 441 171 140 1094 142 189 6.1% -15.30[-18.78,-11.83] I
Downie et al., 2007 9517 1067 39 104 73 15 5.1% -8.83[13.82 -3.84] a—
Dayle et al., 2000 951 141 223 1012 143 160 6.5% -6.10 [-8.99,-3.21] -
Grunau et al, 2002 9445 1648 74 107 141 30 43% -1250[F18.79,-6.21] e
Grunau et al, 2004 103.54 10.85 53 11059 89845 kil 5.4% -T.06[-11.58,-2.52] —
Hutchinson et al., 2013 98 161 189 10584 138 173 G.4% -T.50[-10.58,-4.42] —
Johnson etal, 2011 g0.2 203 212 9848 116 153 6.2% -18.30[-21.59,-15.01] -
Littetal, 2012 886 2149 181 9548 141 114 5.7% -6.90 [-11.00,-2.80] -
McGrath et al., 2002 908 223 48 1001 196 37 3.0% -9.30[-18.23,-0.37]
Mortham et al., 2012 46 14 50 105 12 30 4.5% -9.00[-14.79,-3.21] —
Pritchard et al., 2009 108.88 156 102 113 1545 108 5.6% -4.12 [-8.33, 0.09] —
Taylor et al, 2011 106.07 1347 194 1079 1649 70 5.5% -1.83 [6.22, 2.56] T
Taylor et al, 2016 982 196 194 1079 1649 70 5.2% -9 701452 -4.88] —_—
Subtotal (95% CI) 2460 1955 100.0% -8.54 [-10.52, -6.55] L 2

Heterogeneity: Tau®= 13.65; Chi®=79.76, df=17 (P = 0.00001); = 79%
Testfor overall effect: Z=8.43 (P = 0.00001)

4.1.2 28 - 32 weeks

Frye etal, 2009 10274 1917 G4 9353 17.29 97 10.8% 9,21 [4.03,14.39] —
Frye et al., 2009 100,97 2077 62 9353 17.29 97 9.6% T.44[1.23,13.69] —
Gross etal, 2001 86.79 1m 118 90 1025 119 13.8% -3.25 [-5.83,-0.67] —

Loe etal, 2012 105 136 72 111 10.09 42 11.7% -6.00 [-10.38, -1.62] —

McGrath et al., 2002 95 228 52 1001 196 37 B.A9% S50 [13.95, 3.79] 1
Rickards et al., 2001 96.8 144 120 1004 127 41 11.4% -3.60 [-8.26, 1.06] T

Rose etal, 2011 97.95 14.54 44 1006 9.76 86 11.3% -2.65 [-7.42,2.12] T
Sayeuretal, 2015 106 231 10 105 182 10 2.48% 1.00[-17.23,19.23]

Shortetal, 2003 102.3 17 e 1076 18 99 10.7% -5.30 [-10.53, -0.07] ]

Taylor et al,, 2008 g8 21 145 102 154 22 11.4% -3.20 [7.89, 1.49] T
Subtotal (95% Cl) 802 710 100.0% -1.42 [4.58,1.75] <&

Heterogeneity: Tau®=17.18; Chi*= 33.82, df= 9 (P = 0.0001}); F= 73%
Test for averall effect =088 (P = 0.33)

4.1.3 33 - 37 weeks

Brumbaugh etal., 2016 98.8 14 52 10049 14 74 2TE% -210[7.42,3.27) —T
MoGrath et al., 2002 946 201 51 1001 196 a7 21.2% -5.80 [-13.89, 2.89] -
Tandaon etal, 2000 108 147 27T 173 1A 28 24.3% -9.30 [F16.20,-2.40] —
Tandon etal., 2000 96 122 32 1111 103 29 269% 151020745, -9.45] =
Subtotal (95% Cl) 162 168 100.0%  -8.07 [-14.29, -1.84] e

Heterogeneity, Tau®= 28.21; Chi*=11.27, df= 3 {F =001}, P=73%
Test for averall effect 2= 254 (P = 0.01)

=20 10 0 10 20
Favors term  Favors preterm

©2020 McBryde M et al. JAMA Network Open.



eFigure 3. Inverse-Variance Random-Effects Forest Plot of Gestational Age and
Mathematics Outcomes for Preterm and Term-Born Children

Preterm Term Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
5.1.1 < 28 weeks
Andreias etal, 2010 84 15 183 98 14 176 T.3% -9.00 [-12.00,-6.00] -
Botting etal, 1958 963 132 102 1034 9 108  TF.3% STA0F1017,-4.03)] —
Bowen etal, 2002 90.8 11 48 1045 122 48 BA%  -1370[18.35,-9.08] —
Cheong etal, 2017 898 17vs 13 99 145 16 F.O0% -910-12.81,-5.349] I
Cheong etal, 2017 g94 185 140 1051 134 188 V0% -1870[18.37,-12.03 I
Doyle etal, 2000 Bad4 147 223 948 141 160 T3% -840 [12.43,-6.37] -
Grunau et al, 2002 90.3 11 74 999 105 30 BA% -960[14.12,-5.08] —
Grunau et al, 2004 91.35 14.25 53 10629 14.45 31 58%  -14.84[21.31,-8.47] —
Hutchinson et al, 2013 90 169 189 991 145 173 TI% -9.10 [-12.34, -5.86] —_
Johnson et al, 2011 71.2 208 M5 §98.9 18 183 TF.O0% -27.30[-30.97,-23.63) I
Littetal, 2012 1.3 207 181 932 172 115 BE%  -11.90F16.26,-7.54] a—
MeGrath et al., 2002 887 1498 48 1002 148 37 A0% -11.50[18.86,-4.14] E—
Taylor et al, 1995 9285 148 88 1023 127 58 BA% -9.35 [-13.85,-4.89] —_—
Taylor et al, 2011 941 1704 140 10612 16898 111 B7% -11.02[-15.25,-6.79 —_—
Tayloretal, 2016 g88.8 184 194 99.7 144 70 BF%  -1090[15.10,-6.70] -
Subtotal (95% Cl) 2009 1626 100.0% -11.92 [-114.60, -9.24] &

Heterogeneity: Tau®= 23.30; Chi*= 96.10, df= 14 (P = 0.00001); = 85%
Testfor overall effect: Z=5.72 (P = 0.000013

5.1.2 28 - 32 weeks

Asseletal, 2003 937 223 160 101 144 90 12.2% -7.30 [-12.00,-2.60] —
Gross etal, 2001 104 9 43 109 10 83 241% -5.00[-8.33, -1.67] =
McGrath et al,, 2002 90.3 19 52 1002 148 37 55% -9.90 [16.93,-2.87] -
Rickards etal, 2001 89 138 120 95.9 136 41 11.5% -6.90 [11.74,-2.06] —
Rose etal, 2011 47.a 13 42 102.69 10 24 1358% -6 18 1067, -1.71] —
Short et al., 2003 103.8 17 A 1122 14 99 11.8% -840 [-13.25,-3.54] —
Simms etal, 2015 91.289 1881 113 10356 2069 T 81% 1227 [-18.09,-6.49] -
Woodwood etal, 2017 89 17 100 991 155 107 137%  -1010[14.54,-5.66] —_—
Subtotal (95% CI) 710 618 100.0% -7.60 [-9.25, -5.96] L

Heterogeneity, Tau?= 005, Chi*=7.06, df=7 {(F=042) F=1%
Test for averall effect: 2= 9.04 {F = 0.000013%

5.1.3 33 - 37 weeks

Brumbaugh etal, 2016  98.05 15 52 49865 15 74 1.0% -0.60[-5.92,4.77] 1
Chaudhari et al., 2004 827 168 180 are 148 90 23.4% -510(9.149,-1.01] =
McGrath et al., 2002 913 138 51 1002 148 a7 19.4% -390 158.01,-2.749] —
Tandaon etal., 2000 102 138 3z 1152 133 29 181% -15.00[-21.80,-8.20] -
Tandan etal., 2000 1134 149 271257 104 28 181%  -1230[19.11,-5.49] —
Subtotal (95% CI) 342 258 100.0%  -7.98[-12.81,-3.16] -

Heterogeneity Tau®= 21.51; Chi®= 1438, df=4 (P = 0.00E); F= 72%
Test for averall effect: 2= 3.24 {F=0.001)

20 -0 0 10 20
Favors term  Favors preterm
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eFigure 4. Inverse-Variance Random-Effects Forest Plot of Assessment Age and
Reading Outcomes for Preterm and Term-Born Children

Preterm Term Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
6.1.1 Ages5-8
Andreias et al., 2010 40 16 183 46 14 176 10.0% -6.00 F9.11,-2.89] —_
Bowen etal., 2002 96 166 43 1088 1241 48 TA%  -12.80[18.39,-7.21] —
Cheong etal, 2017 971 164 133 10845 138 168 9.5% -840 [-11.95, -4.85] —_
Cheong etal, 2017 941 171 140 1094 142 189 96% -15.30[18.78,-11.83] —
Hutchinson et al., 2013 98 161 189 105845 138 173 101% -7.50 1058, -4.43] —
McGrath et al., 2002 9347 2173 151 1001 1496 a7 5.6% -6.63 [13.83, 0.57] ——
Pritchard et al., 2009 108.88 156 102 113 1545 108 8.7% -4.12 [-8.33,0.09] —
Sayeuretal, 2015 106 231 10 106 182 10 1.4% 1.00[17.23,19.23]
Shartetal, 2003 1023 17 75 1076 18 99 7.5% -5.30 [-10.53,-0.07] —
Tandon etal., 2000 108 147 2T 173 1A 28 5.9% -9.30 [-16.20,-2.40] —
Taylor et al., 2008 958 21 1585 102 154 a2 8.1% -3.20 [-7.89, 1.449] T
Taylor et al., 2011 106.07 1347 194 10749 169 7o 8.5% -1.83 [6.22, 2.56] T
Tayloretal, 2016 982 196 194 10749 169 7o 8.0% -9.70 1492, -4.88] —_—
Subtotal (95% Cl) 1601 1258 100.0% -7.38 [-9.69, -5.07] &

Heterogeneity: Tau®=11.38; Chi*= 38.60, df=12 (P = 0.0001); F= 68%
Test for averall effect 2= 6.26 (F = 0.00001})

6.1.2 Ages 9 -11

Brumbaugh etal., 2016 98.8 14 52 10049 14 74 13.9% -210[-7.42,3.22) T
Downie et al., 2007 9517 1067 39 104 73 15 14.2% -8.83[-13.82,-3.84] —
Gross etal, 2001 8674 1m 118 90 1025 119 15.5% -3.25 [5.83,-0.67] -
Grunau et al, 2002 9445 1649 74 107 1441 30 13.2%  -12.80[18.79,-6.21] -
Johnson etal, 2011 202 03 M2 9848 116 153 152% -18.30[21.58,-15.01] -
Roseetal, 2011 7.5 14.54 44 1006 976 26 14.3% -265 742 217 T
Tandaon et al., 2000 96 122 3z 1111 103 289 137% -1510[-20.75,-9.45] —
Subtotal (95% Cl) 571 506 100.0%  -8.93 [-14.42, -3.43] -

Heterogeneity, Tau?= 49.10; Chi*= 68.08, df= 6 (P < 0.00001); F= 91%
Testfor overall effect Z= .18 (P = 0.001)

6.1.3 Ages 12 -18

Botting etal., 1998 914 111 138 96.9 949 163 13.0% -5.80 [7.86,-3.14] -

Doyle etal., 2000 951 141 223 1012 143 180 12E% -6.10 [-8.99,-3.21] -

Frye etal, 2009 10097 20.77 62 9353 17.29 97 H.4% T.44[1.23, 13.64] I
Frye etal, 2009 10274 1917 G4 9353 17.29 97 10.4% 9,21 [4.03,14.39] —
Grunau et al, 2004 103.54 10.85 53 11059 89.845 31 111% -7.04[-11.48,-2.43] —

Littetal., 2012 886 218 181 9545 141 115 11.5% -6.90[-11.00,-2.80] —

Loe etal, 2012 105 136 72 111 10.09 42 11.2% -6.00 [-10.38, -1.62] —

MNaortham etal, 2012 96 14 50 105 12 30 9.8% -9.00[-14.79,-3.21] —_—

Rickards et al., 2001 96.8 144 120 1004 127 41 10.49% -3.60 [-8.26, 1.06] T
Subtotal {95% Cl) 993 776 100.0% -3.35[-6.70, 0.01] L 4

Heterogeneity: Tau®= 21.10; Chi*= 48.40, df= 8 (P = 0.00001); F=83%
Testfor overall effect Z=1.96 (P = 0.09)
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eFigure 5. Inverse-Variance Random-Effects Forest Plot of Assessment Age and
Mathematics Outcomes for Preterm and Term-Born Children

Preterm Term Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
TA11Ages5-8
Andreias etal, 2010 84 15 183 98 14 176 13.2% -9.00 [-12.00,-6.00] -
Asszel etal, 2003 937 223 160 11 1584 90 FA% -7 30 [12.00,-2.600 —
Bowen etal, 2002 90.8 11 48 1045 122 48 T2%  -1370[18.35,-9.08] —
Cheong etal, 2017 898 17vs 13 99 145 165 10.0% -910-12.81,-5.349] -
Cheong etal, 2017 g94 1845 140 1051 134 188 10.2% -1870[18.37,-12.03 —_
Hutchinson etal., 2013 90 1649 189 991 145 173 120% -9.10 [12.34,-5.86] -
MeGrath et al., 2002 901 1¥AF 151 1002 148 37 54%  -1010[15.63,-4.57] _—
Short et al., 2003 103.8 17 A 1122 14 99 BT% -3.40 [-13.25,-3.59] I
Tandan etal, 2000 1134 144 27 1387 104 28 38%  -1230[F19.11,-5.449 E—
Taylor et al, 1995 9285 148 g8 1023 127 58 TE% -9.35[-13.849,-4.89] —
Taylaretal, 2011 951 17.04 140 10612 16898 111 8.3% -11.02[15.25,-679 -
Taylor etal, 2016 B85 184 194 997 1441 70 84% -1090F15.10,-6.70] —_—
Subtotal (95% CI) 1526 1246 100.0% -10.42 [-11.83, -9.01] [ ]

Heterogeneity: Tau®= 1.8, Chi*=14.86, df=11 (P =0149); F= 26%
Testfor averall effect: Z=14.47 (P = 0.00001)

7.1.2 Ages 9-11

Brumbaugh etal, 2016  98.05 15 52 498.65 15 74 123% -0.60[-5.92,4.72]

Gross etal, 2001 104 9 48 109 10 83 13.0% -5.00[-8.33, -1.67] —
Grunau et al., 2002 40,3 1 T4 999 104 0 126% -9.60[-14.12,-5.08] —
Johnson et al, 2011 1.2 08 35 58.5 18 183 1289% -27.30[30.97,-23.63) -

Rose etal, 2011 97.48 13 42 103.69 10 84 12.6% -6.19 F10.67,-1.71] —
Simms etal, 2015 91.29 1881 113 10356 2069 ViO121%  -1227 [-18.09,-6.49] —_—
Tandaon et al,, 2000 1002 138 32 1152 133 29 M7%  -15.00[-21.80,-8.20] —
Woodwood etal, 2017 249 17 100 991 1465 107 127%  -1010[14.54,-5.66] —_
Subtotal (95% CI) 676 637 100.0% -10.76 [117.12, -4.41]

Heterogeneity Tau®= 78.02; Chif= 109.41, df= 7 (P = 0.00001); F= 94%
Testfor overall effect: 2= 3.32 (P = 0.0004)

713 Ages12-18

Botting etal,, 1938 G963 132 102 1034 5108 21.59% -TA0 1017, -4.03] =
Chaudhari etal., 2004 827 1649 180 a87.8 148 90 16.9% -5.10[9.19,-1.01] —
Doyle etal., 2000 854 147 223 948 151 160 1.7% -9.40[12.43,-6.37] —
Grunau et al, 2004 91.35 14.25 53 106.29 14.45 31 100%  -14.94 [-21.31,-8.57] —
Littetal, 2012 212 207 13 932 172 119 158%  -11.90[F16.26,-7.54] —
Rickards et al,, 2001 89 138 120 959 136 41 141% -6.90 [-11.74, -2.06] -
Subtotal (95% CI) 859 545 100.0%  -8.77 [-11.18, -6.37] &

Heterogeneity: Tau®= 4.54; Chi*= 1047 df= 4 (P = 0.06), F= 52%
Test for averall effect: =7 16 {F = 0.000013)
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eFigure 6. Inverse-Variance Random-Effects Forest Plot of Birth Era and Reading
Outcomes for Preterm and Term-Born Children

Preterm Term Mean Difference Mean Difference
Study or Subgroup Mean S0 Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% Cl
8.1.1 1980 - 1990
Botting et al., 19498 914 111 138 969 948 163 11.9% -5.80 [7.86,-3.14] -
Bowen etal., 2002 96 166 43 1088 1241 48 6.9% -12.80[18.39,-7.21] —
Downie et al., 2007 9517 10.67 39 104 ] 15 T.7% -B.83 1382, -3.84] -
Gross etal, 2001 86.75 1o 118 90 1025 119 11.6% -3.25 [-5.83,-0.67] -
Grunau et al, 2002 4448 1648 74 107 1441 30 6.0% -12.50[18.79, -6.21] —
Grunau et al, 2004 103.54 10.85 53 11059 8984 H 8.3% -7.06[-11.68,-2.43] i
MeGrath et al., 2002 9347 2173 181 1001 1496 a7 5.1% -6.63 [13.83, 0.57] E—
Martharm etal., 2012 96 14 50 105 12 30 6.6% -9.00[-14.79,-3.21] —
Rickards et al., 2001 96.8 144 120 1004 127 41 8.1% -3.60 [-8.26, 1.06] T
Shortetal, 2003 1023 17 78 1076 18 99 T.3% -5.30 [-10.53,-0.07] ]
Tandon etal., 2000 96 122 3z 1111 103 29 G.8% -15.10[20.75, -9.45] I
Tandaon et al., 2000 108 147 27 1r3 1A 28 5.4% -9.30 [-16.20,-2.40] -
Taylor et al., 2008 8.8 21 155 102 154 g2 8.1% -3.20 [-7.89, 1.49] T
Subtotal (95% Cl) 1080 752 100.0% -7.34 [-9.38, -5.30] L 3

Heterogeneity: Tau®= 7.63; Chi*= 28.83 df=12 (P=0.003); F=60%
Test for averall effect £=7.05 (F = 0.00001}

8.1.21991 - 2000

Andreias et al., 2010 90 16 183 96 14 176 8.8% -6.00 [F9.11,-2.89] -
Brumbauagh etal, 2016 98.8 14 52 10049 14 74 T.E% -210[-7.42,3.22) /T
Cheong etal., 2017 971 168 133 1085 138 168  BE% -8.40[-11.95, -4.85] I

Doyle etal,, 2000 951 141 223 1012 143 160 8.8% -6.10 [-8.99,-3.21] -

Frye etal, 2009 10097 20.77 62 9353 17.29 97 T4% T.44[1.23, 13.64] I
Frye etal, 2009 10274 1917 G4 9353 17.29 97 T.O% 9,21 [4.03,14.39] I
Hutchingon et al., 2013 93 161 189 10585 138 173 B8% -7.80 1058, -4.43] -

Johnson etal, 2011 802 103 N2 984 16 153 87% -18.30[21.58,-15.01] —

Littetal., 2012 886 219 181 9545 141 115 8.4% -6.90 [-11.00,-2.80] -

Loe etal, 2012 105 136 72 111 10.09 42 BI3% -6.00 [-10.38, -1.62] I
Pritchard et al., 2009 108.88 156 102 113 1545 108  83% -4.12 [-8.33, 0.09] -

Rose etal, 2011 97.95 14.54 44 1006 9.76 86 B.1% -2.65 [-7.42,2.12] T
Subtotal {95% Cl) 1547 1449 100.0% -4.58 [-8.18, -0.97] 3

Heterogeneity: Tau®= 36.01; Chi*=111.98, df=11 (P = 0.00001}; F= 90%
Test for averall effect 2= 249 {F = 0.01)

8.1.3 2001 - 2018

Cheong etal, 2017 941 171 140 1094 142 188 3045% -1530[18.78,-11.83] ——

Sayeuretal, 2015 106 231 10 105 182 10 11.3% 1.00[17.23,19.23] —
Taylor et al., 2011 106.07 13.47 194 1079 169 70 29.4% -1.83 [6.22, 2.56] —=r
Tayloretal, 2016 982 196 194 10789 169 70 28.8% -9.70[-14.52 -4.88] —a—

Subtotal {95% Cl) 538 339 100.0%  -7.89[-15.46,-0.32] -

Heterogeneity: Tau®= 45.68; Chi®= 23.60, df=3 (F = 0.0001); F=87%
Testfor overall effect Z=2.04 (P =0.04)
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eFigure 7. Inverse-Variance Random-Effects Forest Plot of Birth Era and

Mathematics Outcomes for Preterm and Term-Born Children

Preterm Term Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% CI
9.1.1 1980 - 1990
Asgeletal, 2003 937 223 160 101 154 90 T.E% -7.30[-12.00,-2.60] —
Botting et al,, 1938 963 132 102 1034 5 108 11.4% -TA0F1017,-4.03] -
Bowen etal, 2002 90.8 11 8 1045 122 48 TAH% 13 TF0[F18.35,-9.09] —
Chaudhari etal, 2004 827 165 180 878 158 90 9.0% -510[9.19,-1.01] —
Gross etal, 2001 104 ] 43 108 10 83 107% -5.00 [-8.33,-1.67] -
Grunau etal, 2002 90.3 11 T4 939 105 30 8I% -9B0[14.12,-5.08] —
Grunau etal, 2004 91.35 142 53 10629 1445 31 A4%  -14.94 [21.30,-8.58] —
McGrath et al., 2002 901 1747 151 1002 148 37 BAS% 10101563, -4.57] I
Rickards et al., 2001 89 138 120 9459 136 41 TE% -G.90 [11.74,-2.06] —
Short etal., 2003 103.8 17 A 1132 14 99 TE% -840 [-13.29,-3.89] —
Tandon et al., 2000 1134 1449 a7 1257 104 28 48%  -1230F18.11,-5.449 E—
Tandon et al., 2000 1002 138 32 1152 133 29 48%  -1500[21.80,-8.20] —
Taylar etal, 1995 9285 148 88 1023 127 58 BI% -9.35 [13.85,-4.89] -
Subtotal (95% CI) 1158 772 100.0% -8.96 [-10.74, -7.18] L
Heterogeneity: Tau®= 4.78; Chi*= 22,48, df= 12 (P =003}, F= 47%
Test for owerall effect: 2= 9.87 (P = 0.00001)
9.1.2 1991 - 2000
Andreias etal, 2010 a4 19 183 ek 14 176 11.5% -9.00 [-12.00,-6.00] -
Brumbaugh etal, 2016  98.05 15 52 9865 14 T4 104% -0.60[-5.92, 4.7 -
Cheong etal, 2017 898 175 13 99 145 1688 11.2% -910F12.81,-5.39] —_
Doyle etal., 2000 Bad4 147 223 948 1581 160 11.5% -840 [12.43,-6.37] -
Hutchinson etal, 2013 90 1649 188 931 145 173 11.4% -910[12.34,-5.86] -
Johnson etal, 2011 ¥1.2 208 A 935 15 1583 11.3% -2F30[-30.87,-23.63]
Litt et al, 2012 813 207 181 932 172 115 108%  -11.90 [F16.26,-7.54] —
Rose etal, 2011 g7.5 13 42 103.649 10 84 108% -618 1067, -1.71] —
Wioodwood etal, 2017 a4 17 100 991 1485 107 108% 10101444, -5.66] —
Subtotal (95% CI) 1316 1210 100.0% -10.39 [-14.83, -5.94] -
Heterogeneity: Tauw®= 42.23; Chi*=100.34, df= 8 (P = 0.00001}); F=92%
Test for overall effect: 7= 4 58 (P = 0.00001)
9.1.3 2001 - 2018
Cheong etal, 2017 894 1885 140 1051 134 188 320% -1570[F19.37,-12.03] —a—
Simms etal, 2015 §91.29 1881 113 10356 20649 TPO1aF% 1227 [18.045,-6.49)] —_—
Taylor etal, 2011 951 17.04 140 10612 1686 111 260% -11.02[-1525 -6.749] ——
Taylor etal, 2016 B85 184 194 997 1441 70 263%  -1080[F1510,-6.70] ——
Subtotal (95% CI) 587 446 100.0% -12.68 [-15.16,-10.21] &

Heterogeneity: Tau®=1.48, Chi®= 3890, df=3{P=027); F=23%
Test for overall effect: Z=10.04 (P = 0.00001)
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