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Summary of outcomes available FQ/cognition

IQ/Cognition

Study Type

Outcome

Data

# of studies

Exposure Studies
(light, moderate,
heavy, very heavy,
any level,
confirmed
unquantifiable)

Composite I Infants (6
months-2 years ohge)

Mean and SDs;

7 studies 1 light, 4 moderate,1 heavy,2
\very heavyp any level 2 confirmed
unquantifiable

aOR and 95% Cls (low IQ)

1 study:0 light, 0 moderate, 1 heavy, 0 ve
heavy, 0 any level, €nfirmed
unquantifiable

FullScale 1 SchoolAge
(4-17 years of age)

Mean and SDs; adjusted mear
difference and 95% Cls; media
and interquartile range

16 studies 2 light, 5 moderate,3 heavy,2
very heavyl any level 9 confirmed
unquantifiable

aOR and 95% Cls (low IQ)

1 study. 1 study with light, moderate and
heavy

\Verbal 1Q; SchoolAge
(4-17 years of age)

Mean and SDs; adjusted mear
difference and 95% Cls; media
and interquartile range

7 studies 2 light, 3 moderate,3 heavy,0
very heavyl any level 2 confirmed
unquantifiable

aOR and 95% Cls (low verbal

1 study. light, moderate and heavy

Performance 1@ School
IAge (417 years of age)
Non-Verbal 1Q

Mean and SDs; adjusted meai6 studies 2 light, 2 moderate,2 heavy,0

difference and 95% Cls

\very heavy;l any level 2 confirmed
unquantifiable

aORs and 95% Cls (low
performance 1Q)

1 study: light, moderate and heavy

Non-Verbal 1Q; School
Age (417 years)

Mean and SDsdjusted mean
difference and 95% Cls; media
and interquartile range

6 studies 0 light, 2 moderate,3 heavy,1
very heavyp any level 2 confirmed
unquantifiable

aORs and 95% Cls (low non
\verbal 1Q)

1 study. with moderate and heavy

Diagnosed Studies
(FASD, FAS, pFAS
Other FASDS)

FultScale 1Q

Mean and SDs

23 studies 16 FASDY FASY pFASY Other
FASDs

Verbal 1Q

Mean and SDs

12 studies 4 FASD8 FAS5 pFAS4 Other
FASDs

(3yrsg 22 yrs)

Performance 1Q

Meanand SDs

9 studies 4 FASD4 FAS1 pFAS$2 Other
FASDs

NonVerbal 1Q

Mean and SDs

18 studies 7 FASD8 FASY pFAS4 Other
FASDs

General Ability Percenti

Mean and SDs

5 studies 3 FASD2 FAS2 pFAS. Other
FASDs

\VerbalAbility Percentile

Mean and SDs

5 studies 2 FASD2 FAS2 pFAS]L Other
FASDs

Non-Verbal Ability

Mean and SDs

Percentile

5 studies 3 FASD2 FAS2 pFAS] Other
FASDs




GRADE ratings for IQ/cognition

Certainty assessment S Pdients ‘ Effect Certainty

S 2 Riskof Inconsistency Indirectness Imprecision Other PAE  Control Relative Absolute
S o [ (95% CI) (95% CH

EXPOSURE STUDIES
Composite I Infants (6 monthg2 years of age)
Light prenatalalcohol exposure (20g/w in at least one trimester)

1 serious not serious serious®: none 68 213 - SMD 0.09 lower| ¢gP P P
a serious f (0.37 lower to

0.18 higher) | very Low

Moderate prenatal alcohol exposure (2100g/w in at least one trimester)

4 serious| seriou$ not serious | serious: none 182 918 - SMD 0.06 lower| gP P P
a e (0.37 lowerto | Very Low
0.26 higher)
Heavy prenatal alcohol exposure (12D0g/w in at least one trimester)
1 serious not not serious serioud none 186 525 - SMDO0.06 G apP P
a serious higher(0.11
lower to 0.22 Low
higher)
Very heavy prenatal alcohol exposure (201g+/w in at least one trimester)
2 serious| seriou$ not serious | serious none 46 268 - SMD 0.89 lower| gP P P
a f (1.76 lowerto | Very Low
0.01 lower)

Any levelprenatal alcohol exposure (Exposure dichotomized yes/ra)o studies
Confirmed prenatal alcohol exposureevel Unquantifiable

2 serious| seriou$ not serious very none 40 57 - SMD 0.66 lower| gP P P
a serioud (1.45lowerto | Very Low
ef 0.13 higher)

FullScale 1@ SchoolAge (417 yrs)
Light prenatal alcohol exposure {20g/w in at least one trimester)

2 serious not not serious seriou$ none 2471 2688 - SMD 0.04 & P P
a serious higher(0.01
lower to 0.10 Low
higher)
Moderate prenatalalcohol exposure (24.00g/w in at least one trimester)
5 serious| seriou$ not serious serioust none 1183 3126 - SMDO0.1 lower | gP P P
a e (047 lower to

0.11 higher) VeryLow

Heavy prenatal alcohol exposure (120D0g/w in at least ondrimester)

3 serious| seriou$ not serious seriows® none 374 1095 - SMD 098 GgpP PP
a e higher(0.46
lower t02.42 Very
higher) Low
Very heavy prenatal alcohol exposure (201g+/w in at least one trimester)
2 serious| seriou$ not serious very none 36 69 - SMD 012 GgP PP
a serioush higher(1.30
ef lower to 153 Very Low
higher)

Any level prenatal alcohol exposure (exposure dichotomized to yes/no)




1 serious not not serious very none 28 28 SMD 0.01 GgP P P
a serious seriou$: higher(0.52
ef lower to 0.53
higher) VeryLow
Confirmed prenatal alcohol exposureevel Unquantifiable
9 serious| seriou$ not serious serious none 785 942 SMD 105lower | gP P P
a (1.32lower to
0.79lower) VeryLow
Verbal IQ; SchoolAge (417 years of age)
Light prenatal alcohol exposure {20g/w in at least one trimester)
2 serious| not serious | not serious serious$ none | 2471 | 2688 SMD 0.04 4 GP P
a higher(0.01 Low
lower to 0.10
higher)
Moderate prenatal alcohokexposure (21100g/w in at least one trimester)
3 serious| not serious | not serious serious$ none | 1120 2977 SMD 0(0.10 & gP P
a lower to 0.09 Low
higher)
Heavy prenatal alcohol exposure (120D0g/w in at least one trimester)
3 serious| seriou$ not seriouste none | 523 1073 SMD 0.32 lower| gP P P
a serious (0.66 lower to | Very Low
0.02 higher)
Very heavy prenatal alcohol exposure (201+g/w in at least one trimested)studies
Any level prenatal alcohol exposure (exposudé&hotomized to yes/no)
1 serious| not serious | not serious very none 28 28 SMD 0.14 lower| gP P P
a serioug'ef (0.67 lower to
0.38 higher)
VeryLow
Confirmed prenatal alcohol exposureevel unquantifiable
2 serious| seriou$ not serious serious none | 143 90 SMDO0.90lower | gP P P
a (2.21lowerto | Very Low
0.40lower)
Performance 1@ SchoolAge (417 years of age)
Light prenatal alcohol exposure {20g/w in at least one trimester)
2 serious| not serious | not serious seriou$ none | 2471 | 2688 SMD 0.02 & P P
a higher Low
(0.03 lower to
0.07 higher)
Moderate prenatal alcohol exposure (2100g/w in at least one trimester)
2 serious| not serious | not serious serious$ none | 236 2688 SMD 0.05 4 GP P
a lower Low
(0.19 lower to
0.09 higher)

Heavy prenatal alcohol exposure (12D0g/w in at least one trimester)




2 serious| seriou$ not serious|  serious® none | 189 784 - SMD 0.60 gP PP
a lower
(1.63 lowerto | Very Low
0.43 higher)
Very heavy prenatal alcohol exposure (201g+/w inlaast one trimester); O studies
Any level prenatal alcohol exposure (exposure dichotomized to yes/no)
1 serious| not serious | not serious very none | 28 28 - SMDO0.25 GP P P
a serioug-sf higher(0.28
lower to 0.77
higher) VeryLow
Confirmedprenatal alcohol exposuréd_evel unquantifiable
2 serious| seriou$ not serious serious none | 143 20 - SMDO.52lower | P P P
a (1.09lowerto | Very Low
0.05lower)
Non-Verbal IQ¢ SchoolAge (417 years of age)
Light prenatal alcohol exposurél-20g/w in at least one trimester); no studies
Moderate prenatal alcohol exposure (2100g/w in at least one trimester)
2 serious| seriou$ not serious| notserious | none | 968 1831 - SMD 0.30 G apP P
a higher (0.08 Low
higher to 0.53
higher)
Heavyprenatal alcohol exposure (16200g/w in at least one trimester)
3 serious| seriou$ not serious|  seriouste none | 481 2004 - SMD 0.03 GgrP PP
a lower Very Low
(0.32 lower to
0.25 higher)
Very heavy prenatal alcohol exposure (201g+/w in at least drimester)
1 serious| not serious | not serious very none | 25 21 - SMD 0.55 gpP PP
a serioug-ef lower
(1.14 lower to
Any level prenatal alcohol exposure (exposure dichotomized to yes/naio studies
Confirmed prenatallcohol exposure_evel Unquantifiable
2 serious| not serious | not serious seriousf none | 82 82 - SMD 091 & P P
a lower
(1.25lower to Low
0.58lower)
Low 1Q (MDI<85)
Heavy prenatal alcohol exposure (12D0g/w in at least ondrimester)
1 serious| notserious | serious seriou$ none | 243 323 OR2.11 - GpP P
a (1.49t0 P
2.99
Very Low
Light, Moderate, Very Heaviny Level, Confirmednquantifiableg no studies
Low FuliScale IQ (< 1 SD)
Light prenatal alcohol exposurél-20g/w in at least one trimester)
1 serious| not serious | not serious serioug!f none | 675 758 OR 1.10 - G apP P
a (0.70to

Moderate prenatal alcohol exposure (2100g/w in at least one trimester)




1 serious| not serious | not serious seriousf none | 175 758 OR 1.10 G aP P
a (0.50 to
2.42) Low
Heavy prenatal alcohol exposure (1200g/w in at least one trimester)
1 serious| not serious | not serious serious none | 20 758 OR 4.60 & P P
a (1.20to
17.63) Low
Very Heavy, Any Level, Confirmécbvel unquantifiableg no studies
Low Verbal IQ (< 1 SD)
Light prenatal alcohol exposure {20g/w in at least one trimester)
1 serious| not serious | not serious serious'f none | 675 758 OR 0.90 GgP P
a (0.50 to
1.62) Low
Moderate prenatal alcohol exposure (2100g/w in at least one trimester)
1 serious| not serious | not serious serioug' none | 175 758 OR 1.30 & GP P
a (0.60 to
2.82) Low
Heavy prenatal alcohol exposur@01-200g/w in at least one trimester)
1 serious| not serious | not serious seriousft none 20 758 OR 5.90 & GP P
a (1.40to
24.86) Low
Very Heavy, Any Level, Confirmégevel Unquantifiable; no studies
Low Performance IQ (< 1 SD)
Lightprenatal alcohol exposure (R0g/w in at least one trimester)
1 serious| not serious | not serious serioug'f none | 675 758 OR 1.00 G GgP P
a (0.60 to
1.67) Low
Moderate prenatal alcohol exposure (2100g/w in at least one trimester)
1 serious| notserious | not serious serious'f none | 175 758 OR 1.20 G aP P
a (0.60 to
2.40) Low
Heavy prenatal alcohol exposure (12D0g/w in at least one trimester)
1 serious| not serious | not serious very none | 20 758 OR 2.70 gP P
a serioug'ef (0.80to P
9.11)
VeryLow
Very Heavy, Any Level, Confirmégevel Unquantifiable; no studies
Low NonVerbal 1Q (< 85)
Light prenatal alcohol exposure {20g/w in at least one trimesterk, no studies
Moderate prenatal alcohol exposure (2100g/w in at least ondrimester)
1 serious| not serious | not serious serious'f none | 84 1542 OR 0.70 GgP P
a (0.30to
1.63) Low
Heavy prenatal alcohol exposure (1€2D0g/w in at least one trimester)
1 serious| not serious | not serious serioug'f none | 39 1542 OR 0.80 & aP P
a (0.40 to
1.60) Low

Very Heavy, Any Level, Confirmégbvel Unquantifiable; no studies

DIAGNOSED STUDIES

FultScale 1Q

FASD




16 serious| serious$ not serious® none 750 543 SMD 171lower | gP P P
a seriou (211lowerto | VeryLow
S 1.31lower)
FAS
7 serious| seriou$ not serious none 193 621 SMD 219 gP PP
a serio lower (3.18 VeryLow
us lower to
1.20 lower)
pFAS (pFAS or pFAS/FAS or dysmorphic)
7 serious| seriou$ not serious none 194 440 SMD1.98 gP P P
a serious lower (2.82 VeryLow
lower to
1.13lower)
Other FASDs (ARND, ME, SEAE, Norsyndromal)
7 serious| seriou$ not serious none 203 256 SMD 291 GP PP
a serious lower (4.04 Very Low
lower to
1.78lower)
Verbal 1Q
FASD
4 serious| seriou$ not serioussf none 172 122 SMD3.02 GP PP
a serious lower (4.56 Very Low
lower to
1.48lower)
FAS
8 serious| seriou$ serious serious none | 362 883 SMD 175 GP PP
a lower (2.44 Very Low
lower to
1.05lower)
pFAS (pFAS or pFAS/FAS or dysmorphic)
5 serious| not serious serious serious none | 199 668 SMD 0.@ GP PP
a lower (0.88 Very Low
lower to
0.36 lower)
Other FASDEARND, NEAE, SEAE, Norsyndromal)
4 serious serious$ not serious none | 145 399 SMD1.89 GP PP
a serious lower (3.00 Very Low
lower to
0.78lower)
Performance 1Q
FASD
4 serious| seriou$ not seriousf none | 172 122 SMD 281lower | gP P P
a serious (4.30lower to
1.33lower) Very Low
FAS
4 serious seriou$ not serious none | 143 334 SMD 265 GP P P
a serious lower (4.29
lower to VeryLow
1.01 lower)
pFAS (pFAS or pFAS/FAS or dysmorphic)
1 serious| not serious not serious none | 23 56 SMDO0.95 & apP P
a serious lower (1.45
Low




lower to
0.44 lower)
Other FASDs (ARND, ME, SEAE, Nonsyndromal)- 2 studies
2 serious| serious$ not serious' none | 69 106 SMD2.88 GgrP PP
a serious lower (6.01 Very Low
lower to
0.25lower)
Non-Verbal 1Q
FASD
7 serious| seriou$ not serious none | 229 216 SMD 116 gP P P
2 serious lower (157 VeryLow
lower to
0.75lower)
FAS
8 serious| seriou$ serious not serious | none | 290 714 SMD 093 gP P P
a lower (1.16 VeryLow
lower to
0.70lower)
pFAS (pFAS or pFAS/FAS or dysmorphic)
7 serious| not serious serious not serious | none | 218 771 SMD 0.9 & gP P
a lower (0.75 Low
lower to
0.40lower)
Other FASDs (ARND, N&E, SEAE, Nonsyndromal)
4 serious| not serious | serious not serious | none | 103 383 SMD 0.76 & gP P
a lower (1.03 Low
lower to
0.49 lower)
General Ability Percentile
FASD
3 serious not not not serious | none | 91 843 SMD 0.58 & & &P
a serious serious lower (0.80 Moderate
lower to
0.37 lower)
FAS
2 serious| not serious not serious none | 43 1034 SMD 0.61 G GgP P
a serious lower (0.93 Low
lower to
0.29 lower)
pFAS (pFAS or pFAS/FASIpsmorphic)
2 serious| not serious not not serious | none | 82 1034 SMD 0.46 d & arP
a serious lower (0.69 Moderate
lower to
0.23 lower)
Other FASDs (ARND, ME, SEAE, Norsyndromal)
1 serious| not serious | not serious serious$ none | 44 761 SMD 0.19 G GgP P
a lower (0.50 Low
lower to
0.11 higher)
Verbal Ability Percentile
FASD
3 serious not not not serious | none | 91 843 SMD 0.58 & & arP
a serious serious lower (0.83 Moderate
lower to

0.32 lower)
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FAS
2 serious| not serious not seriouge none | 43 1034 SMD 0.31 & @GP P
a serious lower (0.63 Low
lower to
0.01 higher)
pFAS (pFAS or pFAS/FAS or dysmorphic)
2 serious| not serious not notserious | none | 82 1034 SMD 0.27 & & arP
a serious lower (0.50 Moderate
lower to
0.04 lower)
Other FASDs (ARND, ME, SEAE, Norsyndromal)
1 serious| not serious | not serious seriouste none | 44 761 SMD 0.05 & @GP P
a lower Low
(0.35 lower
to 0.25
higher)
Non-Verbal AbilityPercentile
FASD
3 serious| not serious not not serious | none 91 843 SMD 0.40 & & &P
a serious lower (0.61 Moderate
lower to
0.18 lower)
FAS
2 serious| not serious not serious none | 43 1034 SMD 0.61 & GP P
a serious lower (1.07 Low
lower to
0.15 lower)
pFAS (pFAS or pFAS/FAS or dysmorphic)
2 serious| not serious not not serious | none 82 1034 SMD 0.38 & & aP
a serious lower (0.60 Moderate
lower to
0.15 lower)
Other FASDs (ARND, ME, SEAE, Norsyndromal)
1 serious| not serious | not serious serioug'e none | 44 761 SMD 0.22 & GP P
a lower (0.52 Low
lower to
0.09 higher)

Notes: Clconfidence inten&MDstandardized mean differédBepdds ratio.

Explanationsa) >50% of studies were rated as moderate or high risk of bias; b) High het¥gandisighificarniscjuare for

heterogeneity);>§0% of studies had a sample not representative of the Australian populations; d) 95% CI for overall estiafate crosse
no effecte)wide 95% Cls for overall estimafinfial information size criteria were not met




Meta-analyses for 1Q/cognition

Exposure studies
INFANTS (6 MONTHE3 YEARS OF AGE)

Composite IQ
Light PAE an@€omposite 1Q (1 study)

11

Light PAE Control Std. Mean Difference $td. Mean Difference Risk of Bias

tudy or Subgroup ean ota ean ota eight , Random, 95% , Random, 95%

Stud Sub M SD Total M SD Total Weigh IV, Rand 95% Cl IV, Rand 95% CI A
Bandoli et al 2019 (& manths; BSID-11 MDD 402 7.9 B3 908 T4 213 100.0% -0.09[-0.37,0.18] ®
Total (95% CI) 68 213 100.0% -0.09 [-0.37,0.18]

Heterogeneity; Mot applicable _150 % 1 %
Testfor averall effect: Z=0.67 (P =0.51) Light PAE Control

Risk of bias legend

(A) Overall Risk of Bias

Moderate PAE and Composite 1Q (4 studies)
Moderate PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
2.1.1 Low-Moderate Risk of Bias
Eakhireva et al 2018 {Emonths; BSID-III Cog) 1024 TA 3\ 1013 9.3 84 23.2% 013 [0.29, 0.584] * B
Subtotal (95% CI) 39 54  23.2% 0.13 [-0.29, 0.54] [ ]
Heterogeneity: Mot applicahle
Testfor overall effect Z= 0.60 {F = 0.55)
2.1.2 High Risk of Bias
Bandoli etal 2018 (6 months; BSID-Il MOl 851 75 14 904 740213 178% -0.78 F1.33,-0.23] - @
Halliday et al 2017 {24months; BSID-1Il Cog) 106 114 T4 1083 122 126 293% 0.06[-0.23,0.34] L] [ )
McCormack et al 2018 (11-16months; BSID-NII Cog)  107.95 11.2726 55 106.72 105399 525 297% 012016, 0.39] . @
Subtotal (95% CI) 143 864 76.8% -0.13 [-0.55, 0.29] 4
Heterogeneity: Tau?=0.10; Chi*= 8.66, df= 2 (P =001}, F=77%
Testfor overall effect 2= 063 {(F=0.53)
Total (95% Cl) 182 918 100.0% -0.06 [-0.37, 0.26] [
Heterogeneity: Tau®= 0.07, Chi*=9.04, df= 3 (P =0.03); F=67% 1_1 P =5 ) é 1D=
Testfor overall effect 2= 037 (F=0.71) Moderate PAE Control
Test for subgroup differences: Chi#= 076, df=1{P=0.38), F= 0% '
Risk of bias legend

(A) Overall Risk of Bias

Heavy PAE and Composite 1Q (1 study)
Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
McCormack et al 2018 (11-16months; BSID-Il Cogy  107.32 11,3197 186 106.72 105389 4525 100.0% 0.06 [-0.11,0.22] [ ]
Total (95% CI) 186 525 100.0% 0.06 [-0.11, 0.22]

Heterogeneity: Mot apphcable 1o R 0 5 10

Test for overall effect: Z= 065 (P =051) Heaw PAE Control

Risk of bias legend

(A) Overall Risk of Bias

Very Heavy PAE and Composite 1Q (2 studies)
Very Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Bandali et al 2018 {6 months, ESID-I MDD g0.4 117 20 30.9 T4 213 80.0% -1.33[1.81,-0.86] | ®
Cales et al 1887 {6 manths; BSID MDI) 1029 2348 26 111.03 1543 85  A0.0% -0.44 [-0.91,0.03] =
Total (95% CI) 46 268 100.0% -0.89 [-1.76, -0.01]

Heterogeneity: Tau®= 034, Chi*=6.88 df=1(P=0.0049);, F=85% -I‘ID I5 p t 1D=
Testfor averall effect Z=1.98 (P =0.05) Very Heawy PAE Contral

Risk of bias legend
(A) Overall Risk of Bias
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Any Level PAE and Composite 1Q (O studies)

Confirmed PAH evelUnguantifiable (2 studies)

Confirmed-Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Donald et al 2016 (6 maonths; BSID-NI Cog) 97.5 8.76 28 101.09 11.48 45 B04% -0.34[-0.81,0.14] @
Golden et al 1982 (6-20months; ESID MDI) a6 20 12 105 10 12 396% -1.16 [-2.04,-0.28] - .
Total (95% CI) 40 57 100.0% -0.66 [-1.45, 0.13]
Heterogeneity: Tau®= 0.21; Chi*= 261, df=1 (P=0.11); F= 62% =—1D 55 b é 1D=
Testfor overall effect Z=1.65 (F=010) Confirmed-Unquantifiable Contral

Risk of bias legend
(A) Owverall Risk of Bias

SCHOOAGE (4.7 YEARS OF AGE)
FullScale 1Q

Light PAE and FuBicale 1Q (2 studies)

Light PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% Cl IV, Random, 95% CI A
1.2.1 Mean andlor 5D estimated - Low-Moderate Risk of Bias*
Falgreen Eriksen et al 2012 (5yrs, WPPSI-R) 1058 173535 675 1049 173535 758 277% a 0.07,0.14] L] B
Subtotal (95% CI) 675 758 2T.7% 0.03 [-0.07, 0.14]
Heterogeneity. Mot applicable
Testfor overall effect: £=0.65 (F =041}

1.2.2 High Risk of Bias

Alati etal 2008 (Byrs, WISC-II 106.4 163 1796 1057 162 1930 72.3% 0.04 0020
Subtotal (95% CI} 1796 1930 72.3% 0. 0.02,0
Heterogeneity: Mot applicable

Testfor overall effect Z=1.31 (P=018)

Total (95% CI) 2471 2688 100.0% 0.04 [-0.01, 0.10]
Heterogeneity: Tau= 0.00; Chi*=0.02, df=1 (P=0.88); F=0% t _'
Testfor overall eﬁec_t Z=146 (F':_ 0143 Light PAE Control
Testfor subgroup differences: Chif=0.02, df=1 (P=0.89), F=0%

Risk of bias legend
(&) Overall Risk of Bias

ond-

Note: FalgreerEriksen et al 2012 = mean and SD estimated from adjusted mean difference and 95% CI.

Moderate PAE and Fufcale 1Q% studies)

Moderate PAE Control Std. Mean Difference $td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
2.2.2 High Risk of Bias
Alati et al 2008 (Byrs, WISC-1IN 1046 16.2 61 1057 162 1930 21.2% -0.07 [0.32,0.19] A @
Burden etal 2011 (11yrs, WISC-IV) 953 12 38 926 127 101 17.8% 0.21 [-0.16, 0.59] u @
Subtotal (95% CI) 99 2031 39.1% 0.04 [-0.23, 0.31]
Heterageneity: Tau®=0.01; Chi*=1.50, df=1 {P=022), F= 33%
Testfor overall effect Z=0.28 (P=0.78)
2.2.3 Meand andlor SD estimated - Low-Moderate Risk of Bias*
Falgreen Eriksen et al 2012 (3yrs, WPPSI-R) 1045 17.0342 175 10489 17.0342 758 235% -0.02 [0.19,0.14] L &
Larrogue et al 1998 (4.5 yrs, McCarthy GCI) 96.8 1.9056 25 987 1.9086 48 13.4% -1.81 [-2.05, -0.96] - ?
Subtotal (95% CI) 200 806 36.8% 0.74[-2.19,0.71] -
Heterogeneity: Tau®=1.06; Chi*= 26.07 df=1 (P = 0.00001}); F= 96%
Testfor overall effect Z=1.00 (P =0.32)
2.2.4 Mean and/or 5D estimated - High Risk of Bias*
Maher et al 2022 (5yrs, K-BIT) 104 815 884 104 889 289 41% 000 013,013 b @
Subtotal (95% CI) 884 280 24.1% 0.00 [-0.13,0.13]
Heterageneity: Mot applicable
Testfor overall effect: Z=0.00 (P =1.00)
Total (95% CI) 1183 326 100.0% -0.18 [-0.47, 0.11] [
Heterogeneity: Tau®= 0.09; Chi*= 30.01, df= 4 (P = 0.00001); F= 87% =_1 0 15 ) % 1D=
Testfor averall effect Z=1.24 (P=0.22) Moderate PAE Control

Testfor subgroup differences: Chi*=1.08, df=2 (P = 0.58), F=0%

Risk of bias legend
(A) Overall Risk of Bias

Note: Falgreen Eriksen et al 20&8d Larroque et al 1998 mean and SD estimated from adjusted meéference and 95%
Cl; Maher et al 2022 = mean and SD estimated from median aneguoégetile range.
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Heavy PAE and Fificale 1QJ studies)

Heavy PAE Control §td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean S0 Total Mean 8D Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
3.2.1 Mean and/or SD estimated - Low-Moderate Risk of Bias*
Falgreen Eriksen et al 2012 {Syrs, WPPSI-R) 8994 156935 20 10449 186935 758 337% -0.29[-0.74,0.19] o
Larrogue et al 1998 (4.5 yrs, McCarthy GCI 1063  1.9162 20 897 1.9162 43 31.6% 3.41[2.62, 4.19] - B
Subtotal (95% CI) 40 806 65.3% 1.54 [-2.08, 5.17]

Heterogeneity: Tau®= 6.73; Chi*= 64.33, df= 1 (P = 0.00001); F= 98%
Testfor averall effect Z=0.83 (P = 0.40)

3.2.2 Mean and/or SD estimated - High Risk of Bias®
Maher et al 2022 (5 yrs; K-BIT) 104 814 334 104 5.89 289 347% 0.00 [0.16, 0.16] L] @
Subtotal (95% CI) 334 289  34.7% 0.00 [-0.16, 0.16]
Heterogeneity: Mot applicable

Testfor averall effect: Z=0.00 (P =1.00)

Total {95% CI) 374 1095 100.0% 0.98 [-0.46, 2.42] P
Heterogeneity: Tau®= 1.55; Chi®= 72.24, df= 2 (P = 0.00001); F= 97% I f T I |

] -0 -5 0 5 10
Testfor overall effect Z=1.33(P=0.18) Heawy PAE Control

Testfor subgroup differences: Chif= 069, df=1 {FP=041), F=0%

Risk of bias legend
(A) Overall Risk of Bias

Note: Falgreen Eriksen et al 20&8d Larroque et al 1998 mean and SD estimated from adjusted mean difference and 95%
Cl; Maher et al 2022 = mean and SD estimated from median and IQR.

Very Heavy PAE and Rdtale 1QZ studies)

Very Heavy PAE Control Std. Mean Difference 5td. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
4.2.1 High Risk of Bias
Coles etal 1991 (5-Byrs; K-ABC Mental Composite) 8391 1261 25 89191 138 21 506% -0.60 [-1.19,-0.00] .
Subtotal (95% CI) 25 21 50.6% -0.60 [-1.19, -0.00] L

Heterogeneity: ot applicable
Testfor overall effect: Z=1.97 (P =0.08)

4.2.2 Mean andlor SD estimated - Low-Moderate Risk of Bias*

Larrogue et al 1998 (4.5 yrs, McCarthy GCI 101.5 2.0941 11 997 20841 48 49.4% 0.85[017,1.53] =
Subtotal (95% CI) 1 48  40.4% 0.85[0.17,1.52] L 2
Heterogeneity: Mot applicable

Testfor overall effect: Z= 247 (P=0.01)

Total (95% CI) 36 69 100.0% 0.12 [-1.30, 1.53] ?

Heterogeneity: Tau®=0.94; Chi®= 9.94 df=1 (P =0.002), F=590% I 1 1 } {

Testf Il effect: Z=0.16 (P = 0.87 -10 -6 0 5 10
estfor overall effect 2= 0.16 (7 = D.87) Very Heavy PAE  Control

Testfor subgroup differences: Chi*=9.94, df=1 (P=0002), F=88.9%
Risk of bias legend
(A) Overall Risk of Bias

Note: Falgreen Eriksen et al 2012 and Larrogtel 1998 = mean and SD estimated from adjusted mean.

Any Level PAE AND F&tale 1Q (1 study)

Any Level PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI A
Furtado etal 2016 (11-12yrs, WISC-II) 97 96 97 96 28 8741 14N 28 100.0% 0.01 F0.52, 0.53] o
Total (95% CI) 28 28 100.0% 0.01 [-0.52, 0.53]
Heterogeneity: Mot applicable =-1D 15 7 é 1D=
Testfor overall effect Z=0.03 (P =0.98) AnyLevel PAE Control

Risk of bias legend
(A) Overall Risk of Bias
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Confirmed PAH evel Unquantifiable and Fulbcale 1Qq studies)

Confirmed-Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Doyle Coles et al 2019 (8-168yrs, WISC-IV) 4.3 16.4 163 100 1781 271 146% -0.91 [1.11,-0.70] - o
Gaoetal 2019 {15-16yrs; NR) 8325 156924 12 107.71 14.2518 hal 6.3% -1.61 [-2.44,-0.79] - [ )
Lee etal 2004 (9-17rs; WISC-T 486 11.36 30 1088 11.88 a0 9.2% -1.46 [-2.03,-0.89] - [ )
Long etal 2019 {2-8yrs; MNR) 93 12 15 1049 12 ar 9.1% -1.32[-1.90,-0.74] - [ )
Mattson et al. 2013 (8-17vrs, WISC-IV T4.52 1849 209 9912 1887 185 144% -1.31 [-1.53,-1.09] - [ )
Makhid et al. 2022 {7.5-15yrs; WASI-IT) ar 12 20 108 14 44 8.9% -1.85-2.14,-0.95] - [ )
Maland et al 2003 (4yrs; WPPSI-R) 8349 124 13 874 1.8 60 13.0% -0.29 [-0.60, 0.03] b L
Panczakiewicz et al 2016 (5-16yrs, DAS-11 GCA) 2871 13.26 182 104.04 1879 215 1458% -1.04 [-1.25,-0.84] - [ )
FPoth etal. 2022 {12-17yrs, WISC-\) 496 15.02 kil 984 18.97 289 10.0% -0.81 [-1.02, 0.01] o
Total (95% CI) 785 942 100.0% -1.05[1.32, -0.79]
Heterogeneity: Tau®=0.12; Chi®= 41.03, df=8 (P = 0.00001); F=81% =-1D 55 b é 105
Testfor overall effect Z=7.75 (P = 0.00001) Confirmed-Unquantifiable Control
Risk of bias legend
(A) Overall Risk of Bias

Verbal 1Q

Light PAE and Verbal 1Q (2 studies)

Light PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% Cl IV, Random, 95% CI A
1.3.1 Mean and/or 5D estimated - Low-Moderate Risk of Bias*
Falgreen Etiksen et al 2012 (5yrs, WPPSIR) 1052 144613  B75 1043 144613 758 277% 0.06 [-0.04,0.17] . ?
Subtotal (95% CI) G675 758 27.7% 0.06 [-0.04, 0.17]
Heterogeneity: Mot applicable
Testfor overall effect Z=1.18 (P =0.24)
1.3.2 High Risk of Bias
Alati etal 2008 (8yrs, WISC-1I) 109.2 16.7 1796 108.6 1648 1930 72.3% 0.04 [0.03, 0.10] . .
Subtotal (95% CI) 1796 1930 72.3% 0.04 [-0.03, 0.10]
Heterogeneity: Mot applicable
Testfor overall effect Z=1.10 (P =027}
Total (95% CI) 2471 2688 100.0% 0.04 [-0.01, 0.10]
Heterogeneity: Tau®= 0.00; Chi*=0.18, df=1 (P = 0.68); F=0% 5_1 2 '5 3 é 105
Testfor overall effect Z=1486 (F=012) Light PAE Control

Testfor subgroup differences: Chi= 018, df=1 (P=068), F=0%

Risk of bias legend
(A) Overall Risk of Bias

Note: Falgreen Eriksen et al 2012 = mean and SD estimated from adjusted mean difference and 95% CI.

Moderate PAE and Verbal 1Q (3 studies)

Moderate PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% Cl IV, Random, 95% CI A
2.3.1 High Risk of Bias
Alatietal 2008 (Byrs, WISC-1I 108.8 17.2 61 1086 165 1930 141% 0.01 [0.24, 0.27] i L]
Subtotal (95% Cl) 61 1930  14.1% 0.01 [-0.24, 0.27]
Heterogeneity: Mot applicable
Testfor overall effect Z=0.09 (P =0.93)
2.3.2 Mean andior 8D estimated - High Risk of Bias*
Maheretal 2022 (5 yrs, K-BIT) 108 963 884 109 963 289 52.0% 0.00[F013,0.13] [ ] L]
Subtotal (95% Cl) 884 289 52.0% 0.00 [-0.13, 0.13]
Heterogeneity: Mot applicable
Testfor overall effect Z=0.00 (P =1.00)
2.3.3 Mean andlor 8D estimated - Low-Moderate Risk of Bias*
Falgreen Eriksen et al 201 2 (5yrs; WPPSI-R) 104 139789 175 1043 17.0342 748 339% -0.02 018, 0.14] L] -
Subtotal (95% Cl) 175 758  33.9% -0.02 [0.18, 0.15]
Heterogeneity: Mot applicable
Testfor overall effect Z2=0.22 (P =0.83)
Total (95% CI) 1120 2977 100.0% -0.00 [-0.10, 0.09]
Heterogeneity: Tau®= 0.00; Chi#= 0.05, df= 2 (P = 0.98); F=0% 5_1 P 55 7 é 105
Testfor overall effect Z=0.09 (P =093} Moderate PAE Control

Testfor subgroup differences: Chi®= 0,05, df= 2 {P=088), F=0%

Risk of bias legend
(A) Overall Risk of Bias

Note: Falgreen Eriksen et al 2012 = mean and SD estimated from adjusted mean difference and 95% CI; Maher et al 2022 =
mean and SD estimated from median and IQR.
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Heavy PAE and Verbal 1Q (3 studies)

Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% Cl IV, Random, 95% CI A
3.3.1 High Risk of Bias
Korkman et al 1998 (5-Gyrs; WISC-R) 84.2 143 14 102 11.8 26 15.0% -1.37 [-2.10,-0.65] = ]
Subtotal (95% CI) 14 26  15.0% -1.37 [-2.10, -0.65] ’

Heterogeneity: Mot applicable
Testfor overall effect Z=372 (P=0.0002)

3.3.2 Mean and/or 5D estimated - Low-Moderate Risk of Bias*
Falgreen Eriksen et al 201 2 (5yrs; WPPSI-R) 101 462358 175 1043 462358 758 423% -0.07 [-0.24, 0.09] ] ?
Subtotal (95% CI) 175 758 42.3% -0.07 [-0.24, 0.09]
Heterogeneity: Mot applicable

Testfor overall effect Z2=0.85 (P =0.40)

3.3.3 Mean andior SD estimated - High Risk of Bias*
Maher etal 2022 (5 yrs; K-BIT) 107 10037 334 109 963 288 427% -0.20[-0.36,-0.04] ] ]
Subtotal (95% CI) 334 280 42.7% 0.20 [-0.36, -0.04] [
Heterogeneity: Mot applicable

Testfor overall effect Z=2.47 (P=0.01)

Total {95% CI) 523 1073 100.0%  -0.32[-0.66, 0.02] +

Heterogeneity: Tau?= 0.05; Chi*=12.15, df= 2 (P = 0.002); = 84% | : : |
Test Il effect; Z=1.85 (F = 0.0 A0 5 v 5 1
estfor overal effect Z=1.85 (7 = 0.08) Heavy PAE Control

Testfor subgroup differences: Chi=12146, df= 2 (P=0.002), F=83.5%

Risk of bias legend
(&) Overall Risk of Bias

Note: FalgreerEriksen et al 2012 = mean and SD estimated from adjusted mean difference and 95% CI; Maher et al 2022 =
mean and SD estimated from median and IQR.

Very Heavy PAE and Verbal IQ (O studies)

Any Level PAE and Verbal IQ (1 study)

Any Level PAE Control 5td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Furtado et al 2016 {11-1 2yrs; WISC-1I1 9579 156 28 9815 1664 28 100.0% -0.14 [-0.67, 0.38] .
Total (95% CI) 28 28 100.0% -0.14 [-0.67, 0.38]
Heterogeneity: Notapphcable '-1D |5 ﬁ é 1D'
Test for overall effiect £=0.54 (F = 0.59) Any Level PAE Control

Risk of bias legend
(A) Overall Risk of Bias

Confirmed PAHE.evel Unquantifiable and Verbal IQ 6tudies)

Confirmed-Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% CI IV, Random, 95% CI A
Lee et al 2004 (9-17rs; WISC-1II) a7.6 12.09 30 1083 1353 30 48.2% -1.89 [-2.18,-1.01] L 3 ®
MNoland et al 2003 (4yrs, WPPSI-R) g82.7 11.2 113 836 111 B0 51.8% -0.26 [0.57, 0.06] ®
Total (95% CI) 143 90 100.0% -0.90 [-2.21, 0.40]
Heterogeneity: Tau®= 0.83; Chi*= 1547 df=1 {F <= 0.0001); F=94% I—'ID 55 b é 1D=
Testfor overall effect Z=1.35{F=018) Confirmed-Unquantifiable Control

Risk of bias legend
(A) Overall Risk of Bias



Performance 1Q

Light PAE and Performance IQ (2 studies)
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Light PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
1.4.1 Mean and/or SD estimated - Low-Moderate Risk of Bias*

Falgreen Eriksen et al 2012 {Syrs; WPPSI-R) 105 22174 675 1048 22174 748 277% 0.01 [-0.09,0.11] L B
Subtotal (95% CI) 675 758 27.7% 0.01 [-0.09, 0.11]

Heterageneity: Mot applicable

Test for overall effect £=0.17 (P = 0.86)

1.4.2 High Risk of Bias

Alati gt al 2008 (8yrs; WISC-IIT 101.48 16.8 1796 1011 16.8 1830 72.3% 0.02 [0.04,0.08] [ | ]

Subtotal (95% CI) 1796 1930 72.3% 0.02 [-0.04, 0.09]

Heterogeneity: Mot applicable

Testforoverall effect Z=073 (P=047)

Total (95% CI) 247 2688 100.0% 0.02 [-0.03, 0.07]

Heterogeneity: Tau® = 0.00; Chi*= 0.06, df=1 (P = 0.81): F= 0% 5_1 0 55 ) % 10:

Test for overall efrec_t: =071 (P:. 0.48) Light PAE Contral

Test for subgroup differences: Chi*=0.06, df=1{P = 0.81), F=0%

Risk of bias legend

(A) Overall Risk of Bias

Note: FalgreerEriksen et al 2012 = mean and SD estimated from adjusted mean difference and 95% CI.
Moderate PAE and Performance 1Q (2
studies)
Moderate PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
2.4.1 Mean andlor 5D estimated - Low-Moderate Risk of Bias*
Falgreen Eriksen et al 2012 {Gyrs; WPPSI-R) 1041 219012 175 1043 219012 758 7TO6% -0.01 [-047, 0.16] 2
Subtotal (95% CI} 175 758  70.6% -0.01 [-0.17, 0.16]
Heterogeneity: Mot applicable
Testfor overall effect Z=0.11 (P =0.91)

2.4.2 High Risk of Bias
Alati etal 2008 (Byrs; WISC-III) 95.6 16.3 61 101.1 16.8 1930 29.4% -0.15 [0.40, 0.11] b L]
Subtotal (95% CI) 61 1930 29.4% -0.15 [-0.40, 0.11] [

Heterogeneity: Mot applicable
Testfor overall effect Z=1.14 (F=0.25)
Total (95% CI) 236 2688 100.0% -0.05 [-0.19, 0.09]

Heterogeneity Tau®= 0.00; Chif= 0.82, df=1 (P = 0.37); F=0% i_1 P 15 p é 1D=
Testfor overall effect: Z=0.71 (P = 0.48) Moderate PAE Control
Testfor subgroup differences: Chi®= 082, df=1{P=0.37), F=0%

Risk of bias legend

(A) Overall Risk of Bias

Note:Falgreen Eriksen et al 2012 = mean and SD estimated from adjusted mean difference and 95% CI.
Heavy PAE and Performance IQ (2 studies)
Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
3.4.1 High Risk of Bias

Korkman et al 1988 (5-9yrs; WISC-R) 90 111 14 1045 12.4 26 44.6% -9 [-1.88,-0.48] L ]
Subtotal (95% CI) 14 26 446%  -1.19[-1.89,-0.48] L3

Heterogeneity: Mot applicable

Testfor overall effect 2= 3.30 (P =0.0010)

3.4.2 Mean andlor 5D estimated - Low-Moderate Risk of Bias*

Falgreen Eriksen et al 2012 {Gyrs; WPPSI-R) 97.9 504944 175 1043 50,4944 753 554% -0.13[0.29, 0.04] [ ] ?
Subtotal (95% CI} 175 758 554% -0.13[-0.29, 0.04] \

Heterogeneity: Mot applicable

Testfor overall effect Z=1.51 (P=0.13)

Total {95% CI) 189 784 100.0% -0.60 [-1.63, 0.43] q

Heterogeneity: Tau®= 0.49; Chi*= 8.24, df=1 (P = 0.004); F= 88% i_1 P 15 7 é s

Testfor overall effect Z=1.14 (P =0.26)

Heavy PAE Control

Testfor subgroup differences: Chi®= 8.24 df=1 (P =0.004), F=87.9%

Risk of bias legend
(A) Overall Risk of Bias

Note: Falgreen Eriksen et al 2012 = mean and SD estimated from adjusted mean difference and 95% CI.

Very Heavy PAE and Performance 1Q (0 studies)



Any Level PAE and Performance 1Q (1 study)
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Any Level PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A

Furtado etal 2016 (11-12vrs, WISC-II - 10089 1476 28 8752 11.83 28 100.0% 0.25[-0.28,0.77] ®

Total (95% CI) 28 28 100.0% 0.25[-0.28,0.77]

Heterogeneity: kot apphcable -_1|J _-5 ﬁ é 10

Testfor overall effect 2= 0.93 (P=0.35) Any Level PAE  Contral

Risk of bias legend

(A) Overall Risk of Bias

ConfirmedPAELevel Unquantifiable and Performance 1Q gtudies)
Confirmed-Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Leeetal 2004 (9-17rs, WISC- 91.7 122 30 1023 124 30 431% -0.84 [F1.38,-0.32] = [ ]
Moland et al 2003 (4yrs, WPPSI-R) a8.4 14 113 821 14 60 56.9% -0.26 [-0.58, 0.05] ®
Total (95% CI) 143 90 100.0% -0.52 [-1.09, 0.05]
Heterageneity: Tau*=012; Chi*= 349, df=1 (P =006}, F=71% =-1D I5 D é 1D=
Testfor overall effect Z=1.78 (F=0.08) Confirmed-Unquantifiable Control
Risk of bias legend
(&) Overall Risk of Bias
NonVerbal IQ
Light PAE and NeNerbal 1Q (0 studies)
Moderate PAE and NoWerbal IQ (2 studies)
Moderate PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
2.5.1 Mean and/or 5D estimated - Low-Moderate Risk of Bias* L
O'Callaghan et al 2007 (14yrs; Ravens Non-Yerbaly 1025 145372 84 899 152 1542 427% 017 [F0.05, 0.39] ?
Subtotal (95% CI) 84 1542 42.7% 0.17 [-0.05, 0.39] ]
Heterogeneity: Mot applicable
Testfor overall effect Z=1.53 (P=013)
2.5.2 Mean and/or 5D estimated - High Risk of Bias*
Maheretal 2022 (5yrs; K-BIT) 100 741 8B4 97 741 289 5T 3% 0.40[0.27, 0.54] ] .
Subtotal (95% CI) as4 289 57.3% 0.40[0.27, 0.54] |
Heterogeneity: Mot applicable
Test for overall effect: £= 5.93 (P = 0.00001})
Total (95% CI) 968 1831 100.0% 0.30[0.08, 0.53] "
Heterogeneity: Tau®= 0.02; Chi®= 3.16, df=1 (P = 0.08); F= 68% 5_1 3 55 5 é 1D=
Testfor overall effect: £= 2.64 (P=0.008) Moderate PAE  Contral

Testfor subgroup differences: Chi*= 316, df=1 (F=0.08), F=68.3%

Risk of bias legend
(A) Overall Risk of Bias

Noteech Q/ F £ £ F 3Ky SG +Ft wnanmt T YSIY YR {5 SadAYFGSR FNRBY

and SD estimated from median and IQR.



Heavy PAE and Neverbal 1Q (3 studies)

Heavy PAE

Study or Subgroup Mean SD Total

Control
Mean SD Total Weight

Std. Mean Difference
IV, Random, 95% CI

18

Std. Mean Difference Risk of Bias
IV, Random, 95% CI A

3.5.1 High Risk of Bias

Coles et al 2021 {4yrs; DAS-I Mon-verbal Composit
Subtotal (95% CI)

Heterogeneity: Mot applicable

Testfor averall effect: Z= 248 (P = 0.01)

96.44 16.67 108

108

3.5.2 Mean andlor SD estimated - Low-Moderate Risk of Bias*
'Callaghan et al 2007 {14yrs; Ravens Mon-Yerhbal) 1008 14.4562
Subtotal (95% CI)

Heterageneity: Mot applicable

Testfor overall effect 2= 0.37 (P =0.71)

a9
39

3.5.3 Mean andior SD estimated - High Risk of Bias*
Maher et al 2022 {5 yrs; K-BIT)

Subtotal (95% CI)

Heterageneity: Mot applicable

Testfor averall effect Z=1.64 (F=010)

a8 7E3 334

334

Total (95% CI) 481
Heterageneity: Tau®= 0.05, Chi*=8.97, df=2 (P =0.01); F=78%

Testfor averall effect: 2= 0.23 (P = 0.81)

Testfor subgroup differences: Chi®= 897, di=2(P=0.01), F=77.7%

Risk of bias legend

(A) Overall Risk of Bias

Noteeh Q/ F £ f 1 3KFy Sd It H

100893 1319 173

173

33.2%
33.2%

152 1542
1542

28.3%
28.3%

494

a7 741 289

289

38.5%
38.5%

2004 100.0%

anmTt I YSI

-0.31 [-0.55, -0.06]
-0.31 [-0.55, -0.06]

013 [F0.03, 0.29]
0.13 [-0.03, 0.29]

-0.03 [-0.32, 0.25]

y yR

and SD estimated from median and IQR.

Very Heavy PAE and Nererbal IQ (1 study)

u ]
f

L

-10

{5

-5 0
Heavy PAE Control

SE0AYFGSR TNRY

Very Heavy PAE Control Std. Mean Difference 5td. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% Cl IV, Random, 95% CI A

Coles et al 1991 {5-Byrs; K-ABEC Mon-Verbal) 8495 1268 25 91.43 1009 21 100.0% -0.851.14, 0.04] .

Total (95% CI) 25 21 100.0% -0.55[-1.14, 0.04]

Heterageneity: Notapphcable '-10 _|5 ﬁ é 10'

Test for overall effect £=1.82 (F=0.07) Very Heaw PAE Contral

Risk of bias legend

(A) Overall Risk of Bias

Any Level PAE and Néwverbal IQ (0 studies)
Confirmed PAELevel Unquantifiable andNon-Verbal 1Q 2 studies)
Confirmed-Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Glass etal 2014 (12yrs; Leiter-R Brief Q) 96.4 16.25 44 1096 12.08 22 391% -0.87 [-1.40,-0.33] = [ ]
Mattson etal 2010 (7-21yrs; Leiter-R) 96 15.05 38 1089 1252 60 B0.9% -0.84 [-1.37,-0.52] | ®
Total (95% CI) 82 82 100.0% -0.91 [1.25, -0.58] L]
Heterogeneity: Tau®=0.00; Chi*=0.05,df=1 {(P=083), F=0% '-1D _|5 b :'5 1D'

Test for overall effect: Z=5.37 (P = 0.00001)

Risk of bias legend
(A) Overall Risk of Bias

Confirmed-Unquantifiable Control

Low 1Q (MDI<85)
Light PAE and Low IQ (MDI<85) (0 studies)

Moderate Level PAE and Low 1Q (MDI<85) (0 studies)



Heavy PAE and Lol@ (MDI<85)1 study)

19

Heavy PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Bandali etal 2022 (6-12manths; BSID-Il MD less85) 0746 01786 243 323 100.0% 211 [1.49, 2.99] [ ]
Total (95% CI) 243 323 100.0% 2.11[1.49, 2.99] <>
Heterogeneity; Mot applicable I t } |
oos 0.2 5 20
Testfor overall effect Z=4.18 (P = 0.0001) Contral Heaw PAE
Risk of bias legend
(A) Overall Risk of Bias
Very Heavy PAE and Low IQ (MDI<853t(@ies)
Any Level PAE and Low IQ (MDI<85) (0 studies)
Confirmed PAELevel Unquantifiable and I1Q (MDI<85) (0 studies)
Low FulScale 1Q (< 1 SD)
Light PAE and Low Ffiicale 1Q (1 study)
Light PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 85% Cl IV, Random, 85% CI A
FalgreenEriksen etal 2012 {Gyrs; WPPSI-R less150) 0.0953 0.2306 B7S Ta8 100.0% 1.10[0.70,1.73] B
Total (95% CI) 675 758 100.0% 1.10 [0.70, 1.73]
ity i I t T 1 !
e 000 a1
estfor overall effect Z=0.41 (P = 0.68) Control Light PAE
Risk of bias legend
(A) Overall Rizk of Bias
Moderate PAE and Low Fificale IQ (ktudy)
Moderate PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI A
FalgreenEriksen etal 2012 {Gyrs, WPPSI-R less1500 0.0953 0.4023 175 758 100.0% 1.10[0.50,2.42] ?
Total (95% CI) 175 758 100.0% 1.10 [0.50, 2.42]
Heterngeneity: Mot applicable ID 2 DIS ] é J
Testfar overall effect Z=0.24 (P=0.81) Control Moderate PAE
Risk of bias legend
(A) Overall Risk of Bias
Heavy PAE and Low Fdtale IQ (1 study)
Heavy PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
FalgreenEriksen etal 2012 {gyrs;, WPPSI-R less150) 1.5261 0.6856 20 748 100.0% 4.60([1.20,17.63] B
Total (95% Cl) 20 758 100.0%  4.60[1.20,17.63] ——eal—
Heterogeneity: Nat applicable t t t |
e _ n.os 0 5 20
Test for overall effect Z=2.23 (P =0.03) Contral Heavy PAE

Risk of bias legend
(A) Cverall Risk of Bias

Very Heavy PAE and Low F8ltale 1Q (O studies)

Any Level PAE and Low F8itale IQ (0 studies)
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Confirmed PAELevel Unquantifiable and Low Fecale I1Q (0 studies)

Low Verbal IQ (<1 SD)

Light PAE and Low Verbal IQ (1 study)

Light PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 85% Cl IV, Random, 85% CI A
FalgreenEriksen etal 2012 {Gyrs; WPPSI-R less150) -0.1054 02999 B7S Ta8 100.0% 0.90[0.50,1.62] B
Total (95% CI) 675 758 100.0% 0.90 [0.50, 1.62]
ity i I t T 1 !
et 07 ER T I T
Bstfor overall effect: Z=0.35 (P = 0.73) Contral Light PAE

Risk of bias legend
(&) Overall Risk of Bias

Moderate PAE and Low Verbal 1Q (1 study)

Moderate PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI A
FalgreenEriksen etal 2012 {Gyrs, WPPSI-R less1500 0.2624 0.3945 175 758 100.0% 1.30[0.60, 2.82] ?
Total (95% CI) 175 758 100.0% 1.30 [0.60, 2.82]
ity i I t T 1 !
B -0 ER T O
estfor overall effect 2= 0.67 (P = 0.51) Control  Moderate PAE

Risk of bias legend
(A) Overall Risk of Bias

Heavy PAE and Low Verbal IQ (1 study)

Heavy PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
FalgreenEriksen etal 2012 (Syrs; WPPSI-R less130) 1775 0.7339 20 758 100.0%  5.90[1.40, 24.86)] + ?
Total (95% Cl) 20 758 100.0% 5.90 [1.40, 24.86] ——
Heterogeneity: Nat applicable t t t |
e _ n.os 0 5 20
Test for overall effect Z=2.42 (P =0.02) Contral Heavy PAE

Risk of bias legend
(A) Cverall Risk of Bias

Very Heavy PAE and Low Verbal 1Q (0 studies)

Any Level PAE and Low Verbal IG{adies)

Confirmed PAELevel Unquantifiable and Low Verbal IQ (0 studies)
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Low Performance 1Q (< 1 SD)

Light PAE and Low Performance 1Q (1 study)

Light PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI A
FalgreenEriksen etal 2012 (Syrs, WPPSI-R less150) 0 0.2606 675 a8 100.0% 1.00[0.60, 1.67] =
Total (95% CI) 675 758 100.0% 1.00 [0.60, 1.67]
Heterogeneity: Mot applicable I t 1 1 i
Testfor overall effect Z=0.00 {F =1.00} 0.2 Dgontro|1 Light FEAE 5

Risk of bias leqend
(A) Overall Risk of Bias

Moderate PAE and Low Performance 1Q (1 study)

Moderate PAE Control (Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI A
FalgreenEriksen etal 2012 (Syrs; WPPSIR less150) 01823 0.3537 175 758 100.0% 1.20[0.60, 2.40] ?
Total {95% CI) 175 758 100.0% 1.20 [0.60, 2.40]
Heterogeneity: Mot apphcable '0_2 075 1I é 5I
Testfar overall effect Z=052 (P =061} Control Moderate PAE

Risk of bias legend
(A) Overall Risk of Bias

Heavy PAE and LoRerformance 1Q (1 study)

Heavy PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI A
FalgreenEriksen etal 2012 (Gyrs, WPFPSI-R less150) 0.9933 06208 20 Ta8 100.0% 2.70([0.80,8.11] ——.— B
Total (95% CI) 20 758 100.0%  2.70[0.80,9.11] =eaii—
Heterogeneity: Mot applicable I t t d
e B 0.05 0.2 5 20
Test for aoverall effect Z=1.60 (F=0.11) Contral Heavy PAE

Risk of bias legend
(A) Overall Risk of Bias

Very Heavy PAE and Low Performance IQ (O studies)

Any Level PAE and Low Performance 1Q (0 studies)

Confirmed PAELevel Unquantifiable and Low Performance 1Q (0 studies)

Low NonVerbal (Raven < 85)

Light PAE and Low Nevierbal 1Q (O studies)

Moderate PAE and Low Nevierbal 1Q (1 study)

Moderate PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% ClI IV, Random, 95% CI A
O'Callaghan etal 2007 {1 4yr, Ravens less85 MWy -0.3567 0.4323 a4 1542 100.0% 0.70[0.30,1.63] I =
Total (95% CI) 84 1542 100.0% 0.70 [0.30, 1.63] —q—
e o o 1
estfor averall effect 7= 0.83 (P = 0.41) Control Moderate PAE

Risk of bias legend
(A) Overall Risk of Bias
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Heavy PAE and Low Nererbal IQ (1 study)
Heavy PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI A
O'Callaghan etal 2007 (14yr, Ravens less8s Nv) -0.2231 0.3837 39 1542 100.0% 0.80[0.40, 1.60] ?
Total (95% CI) 39 1542 100.0% 0.80 [0.40, 1.60]
S CER T W
estfor overall effect: Z= 063 (P=0.53) Control Heawy PAE
Risk of bias legend
(A) Overall Risk of Bias
Very Heavy PAE and Low Naferbal 1Q (0 studies)
Any Level PAE and Low Naferbal 1Q (Gstudies)
Confirmed PAELevel Unquantifiable and Low Ne¥erbal IQ (0 studies)
FullScale 1Q
FASD and FuBcale IQ (& studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
1.1.1 Low-Moderate Risk of Bias
kaemingk et al 2003 OVISC-IIT; B-16yrs) 661 241 20 97 215 20 1.4% -13.26 [16.38,-10.14] 4 0
Kerns etal 2016 (WASI, B-14yrs) 847 83 22 1101 108 22 58% -259F3.41,-1.77] — ?
Subtotal (95% Cl) 42 42 T.2%  7.82[18.27, 2.64] I——
Heterogeneity: Tau®= 55.59; Chi®=41.98, df=1 (P = 0.00001});, F= 98%
Test for overall effect Z=1.46 (P =014}
1.1.2 High Risk of Bias
Agnihotr et al 2019 (WAS, 9-17yrs) 27.88 1419 41 11452 1081 B4  6.9% 216 |-2.68,-1.67] — =
Crawford et al 2020 (MSC-IANASI 8-12yrs) g6.18  9.82 39 9786 1412 29 6.8% -0.98 [-1.48,-0.47] - o
de Water et al 2021 (MR, 8-16 yrs) 92 1476 41 115 1232 43 6.8% -1 B8 218, -1.148] — [ ]
Fanerlund et al 2012 0AISCAYAIS-IL 13 yrs) 7934 1727 T3 10732 14.49 40 7.0% -1.70[2.15,-1.25] - o
Inkelis et al 2020 QAVAIS; 13-30vrs) 82.3 1371 106 108 14.47 45 T1% -1.83 [2.21,-1.49] - o
Kooistra et al 2009 (MSC-1I1; 8-9yrs) 98 154 o 11y 10 39 6.7% -1.54 [-2.08,-0.99] - o
Lidstone et al 2020 0ASEIL 7-17yrs) 91 1.2 16 111 10 21 5.9% -1.86 [-2.65,-1.07] — [ J
May et al 2006 (MNR; B-7yrs) 856 1311 20 10225 8149 20 6.2% -1.49 [-2.20,-0.78] I o
Mayak et al 2012 (MISIC; Byrs) T2H5 B33 26 80893 637 27 6.5% -1.28 [-1.88, -0.69] - [ ]
GQuattiebaum & O'Connor 2013 (K-BIT, B-12yrs) 9952 1487 125 10679 1411 28 T1% -0.49 [-0.80, -0.08] - ®
Spottiswoode et al 2011 §AISC-NI1; 9-13yrs) 62.8 9.3 13 TEE 121 12 5.6% -1.24 [2.11,-0.37] I o
Treit et al 2017 (WRIT; 5-32yrs) a7 18 45 112 13 74 7.0% 165 [-2.07,-1.27] - =
Walthall et al 2008 (K-BIT; 6-12yrs) 97.24 1483 100 106.57 1369 1] T1% -0.64 [-1.05,-0.22] - o
Wiozniak et al 2009 MWISC-IVAALS-IIL 10-17yrs) TS 133 331073 114 19 6.1% -2.39 312, -1.69] — ®
Subtotal (95% CI) 708 501  92.8% -1.48 [1.78, -1.17] L 2
Heterogeneity: Tau*= 0.25; Chi*= B1.03, df= 13 (P = 0.00001); F= 79%
Test for overall effect Z=9.54 (P = 0.00001})
Total {(95% CI) 750 543 100.0% 171 [-2.11, -1.31] L 2
Heterogeneity: Tau®= 0.55; Chi®=123.40, df=15 (P = 0.00001); F=88% 54 52 é j‘

Test for averall effect 7= 8.31 (P = 0.00001)
Testfor subgroup differences: Chif=1.41,df=1 (P=023), F=291%

Risk of bias legend
(A) Risk of Bias

FASD Control
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FAS Control Std. Mean Difference $td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CIl IV, Random, 95% CI A
2.1.1 Low-Moderate Risk of Bias
Sullivan et al 2020 (NVAIS-R; 13-37yrs) 80.05 1345 a7 109.37 1381 59 15.0% -2.14 [-2.60,-1.68] - o
Suttie et al 2013 QMISC-IV, 10yrs) GOE 111 22 753 12 B9 14.9% -1.24 [-1.75,-0.72] - ?
Subtotal (95% CI) 79 128 29.8% -1.69 [-2.58, -0.81] L 2
Heterogeneity: Tau®= 0.34; Chi®*= 6.56, df=1 (F=0.01); = 85%
Test for overall effect: Z= 3.76 (P = 0.0002)
2.1.2 High Risk of Bias
Mattson et al 1937 (WPPSI-RMISC-R; Byrs) 75.38 5.2 34 10925 299 47 11.9% -8.26 964, -6.88] —— ]
Mattson et al 2013 (AWISC-IV, 8-17yrs) 6515 14.37 41 8912 1857 185 181% -1.88 [2.27,-1.51] - @
May et al 2015 (WASI, B-7Tyrs) 87 825 71072 1385 186 141% -1.47 [2.24,-0.70] - [ ]
Quattlebaum & CO'Cannor 2013 (K-BIT, 6-12yrs) 90.4 1564 10 106.79 1411 28 141% -1.11 [1.87,-0.34] - [ ]
Suttie et al 2018 (DAS-II; 12-13yrs) 905 451 22 1098 ABZ2 A7 14.9% -0.36 [-0.87, 0.19] - @
Subtotal (95% CI) 114 493 70.2% -2.49 [-4.03, -0.94] L 3
Heterogeneity: Tau®= 2.93; Chi®= 116.52, df= 4 (F = 0.00001); F=97%
Test for overall effect; 2= 315 (P =0.002)
Total {95% CI) 193 621 100.0% -2.19[-3.18, -1.20] L 2
Heterogeneity: Tau®= 1.64; Chi®= 123.59, df= 6 (P < 0.00001); F=95% =-1D 55 b :ij P
Test for overall effect: £=4.34 (P = 0.0001}) FAS Control

Testfor subgroup differences; Chi*= 076, df=1 (P=0.38), F=0%

Risk of bias legend
(A) Risk of Bias
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pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 50 Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
3.1.1 Low-Moderate Risk of Bias
Aragon et al 2008a FAS/IPFAS 0WISC-R; B-Tyrs) 91.26 1539 23 107 19.38 a6 16.1% -0.85 [-1.35,-0.39] - ?
Suttie et al 2013 GWISC-IY, 10yrs) 65.3 104 26 7a3 12 69 16.2% -0.86 [-1.32,-0.349] - ?
Subtotal (95% CI) 49 125 32.4% -0.85[1.20, -0.51] []
Heterogeneity: Tau®= 0.00; Chi®=0.00, df=1 (P =0.949), F=0%
Testfor overall effect: £= 488 (P = 0.00001)
3.1.2 High Risk of Bias
Astley Olzon et al 2008 FASIpFAS QVISC-IIT; 1 3yrs) TTE 144 20 1239 6.8 16 12.9% -3.91 [-5.07,-2.74] - @
Candelaria-Cook et al 2021 FASIpFAS (WASI; 8-12yr 782 277 15 109 263 26 59% -1200[14.80,-919] + @
Lynch etal 2015 dysmarphic (WAS; 22yrs) 7566 13.02 43 B86.07 1156 59 165% -0.84 [-1.24, -0.45] - ®
May et al 20145 MVASI B-Tyrs) 8.3 1314 19 1072 1385 186 16.2% -1.37 [-1.86, -0.88] - @
Quattlebaurn & O'Connor 2013 (K-BIT; B-12yrs) 957 14,48 43 106.79 1411 28 16.2% -0.76 [-1.26,-0.27] - o
Subtotal (95% CI) 145 35 67.6% -2.84 [4.18, 1.51] ‘
Heterogeneity: Tau®=1.97, Chi®= 84.38, df= 4 (P = 0.00001); F= 35%
Testfor overall effect: 2= 418 (P = 0.0001)
Total (95% CI) 194 440 100.0% -1.98 [-2.82, -1.13] L 3
Heterogeneity: Tau®=1.09; Chi*= 86.95, df= 6 (P = 0.00001); F= 93% :-10 55 5 é 10:
Testfor overall effec.t: Z=44588(F < 0.00001} pFAS Control
Testfor subgroup differences: Chi®*=8.01, df=1 (P =0.009), F=87.5%
Risk of bias legend
(A) Risk of Bias
Other FASDs and Fficale Q7 studies)
ARNDIOther Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total WMean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
4.1.1 Low-Moderate Risk of Bias
Sullivan et al 2020 FAE QNVAIS-R; 13-3Tyrs) 8312 144 56 109.37 13.81 59 157% -1.85[2.29,-1.41] - ?
Subtotal (95% CI) 56 59 15.7% -1.85[-2.29, 1.41] 4
Heterogeneity: Mot applicahle
Testfor overall effect: Z=8.25 (P = 0.00001}
4.1.2 High Risk of Bias
Astley Olson 2009 MDIAE QNISC-NIT 1 3yrs) 99.2 113 21 1234 6.5 16 146% -253 342 -1.64] - @
Candelaria-Cook et al 2021 ARMND MWWASI 8-12vrs) 4267 368 10 109 263 26 9.8% -8.74[-11.00,-6.48] +=—— .
Lynch et al 2015 AE CogAffect (WASI, 22vrs) TIE2 837 37 BB.OT 11.58 89 187% -1 18 [F1.63,-0.74] - .
Malisza et al 2012 ARMD QAISC-I, 10-14yrs) T4.38 11689 22 10781 13.08 21 148% -2.65[3.49 -1.81] - .
Mattson et al 1997 Mon-dys (WPPSI-RANVISC-R, Byrs) 8325 841 13 10925 299 47 137% -5.46 [-6.65,-4.28] - L ]
Quattlebaum & O'Connar 2013 ARND (K-BIT, 6-12yrs)  100.7 13.65 44 10679 1411 28 187% -0.44[-0.92,0.04] N o
Subtotal (95% CI) 147 197  B4.3% -3.21[4.69, 1.73] L
Heterogeneity: Tau?= 3.11; Chi®= 11552, df= 5 (P = 0.00001); P = 96%
Testfor overall effect: Z=4.25 {F = 0.0001)
Total (95% CI) 203 256 100.0% -2.91 [-4.04, 1.78] ‘
Heterogeneity: Tau®= 2.08; Chi®= 116.61, df= 6 (P = 0.00001); F = 35% =_1 0 =5 b % 1D=
Test for overall effeclt: Z=506{F < 0000013 ARNDIOther Control
Testfor subgroup differences: Chi®=2.99, df=1 (P=0.08), F=66.5%
Risk of bias legend
(A) Risk of Bias
Verbal 1Q
FASD and Verbal |@& étudies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A

1.2.1 Low-Moderate Risk of Bias

Kaemingk et al 2003 MWISC-III; B-16yrs) G645 246 20 921 215 20 151% 1171 [14.48,-8.94] — ?

Subtotal (95% Cl) 20 20 1514% -11.71[-14.48, 8.94] s 2

Heterogeneity: Mot applicable

Testfor overall effect: Z=8.28 (P <= 0.00001)

1.2.2 High Risk of Bias

Inkelis et al 2020 WAIS; 13-30yrs) 821 1274 106 10748 1245 85 28.49% -2.00[2.39, -1.60] L .

Mayak et al 2012 (MISIC; Byrs) 78.27 G771 26 8494 GBS 27 28.3% -0.98 [-1.55,-0.41] u @

May et al 2006 (MR, 6-Tyrs) 86,65 1239 20 10325 987 20 27 7% -1.45[-2.16,-0.78] = o

Subtotal (95% CI) 152 102 84.9% -1.50 [-2.16, -0.85] ]

Heterogeneity. Tau*= 025, Chif=851, df=2 (F=001) F=77%

Test for overall effect: Z=4.52 (P = 0.00001)

Total (95% CI) 172 122 100.0% -3.02 [-4.56, -1.48] ’

Heterogeneity: Tau®= 2.09; Chi*= 58.68, df= 3 (P = 0.000013; F= 95% '—20 -1'0 b 1'0 20.

Testfor overall effect: £=3.85 (P = 0.0001)

Testfor subgroup differences: Chi*=48.31, df=1 (P = 0.00001), P=98.0%
Risk of bias legend

(A) Risk of Bias

FASD  Control
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FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
2.3.1 Low-Moderate Risk of Bias
Sullivan et al 2020 {AAIS-R; 13-3Tyrs) 7874 1251 a7 108.27 11.98 89 12.8% -2.31 F2.79,-1.84] - B
Subtotal (95% Cl) 57 59  12.8% -2.31 [[2.79, -1.84]  J
Heterogeneity: Mot applicable
Test for overall effect: £= 9.58 (P = 0.00001)
2.3.2 High Risk of Bias
Mattson et al 1997 (WPPSIREMISC-R, 8yrs) 7535 551 34 10735 378 a7 9.8% -B.92 [-8.09,-5.74] — [ ]
May etal 2000 (MR, B-Tyrs) 717 12445 46 923 066 42 12.8% -1.47 [1.94,-0.99] - @
May et al 2007 (TROG, B-7Tyrs) 10,9 1572 ot} 241 2146 133 133% -0.66 [0.98,-0.34] - @
May etal 20133 (TROG, B-Tyrs) a1 7B 66 124 182 a7 13.3% -0.57 [0.99,-0.24] ™ @
May et al 2015 QMAS] B-7yrs) 243 10149 7oo1081 1414 186 11.7% -1.69 [2.46,-0.92] - ®
May etal 2016 (TROG, B-7yrs) 202 214 69 |4 Z6S 206 13.4% -0.71 [0.99,-0.43] - @
Yiljoen etal 2008 (TROG,; 6.5yrs) 68.3 6.5 28 8248 152 123 13.0% -1.01 [1.43,-0.58] - ®
Subtotal (95% CI) 305 824 B7.2% -1.65 [-2.36, -0.94] L 3
Heterogeneity: Tau*=0.83; Chi*=118.01, df=6 (P = 0.00001}, F=95%
Test for overall effect: Z= 456 (P = 0.00001)
Total (95% CI) 362 883 100.0% -1.75 [-2.44, 1.05] *
Heterogeneity: Tau®=0.92; Chi®= 14834, df=7 (P = 0.00001), F=95% =—1U 55 b % 1D=
Test for overall eﬁeclt: =484 (P < 0.00001) FAS Control
Testfor subgroup differences: Chi*=2.35 df=1{P=013) F=57 4%
Risk of bias legend
(A) Risk of Bias
pFAS and Verbal |G étudies)
pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A

3.2.1 Low-Moderate Risk of Bias

Aragon et al 20083 FAS/pFAS (WISC-R; B-7yrs) 9091 14.83 23 101.27 17.85 a6 16.1% -0.61 F1.10,-011] - B

Subtotal (95% CI) 23 56  16.1% -0.61 [-1.10, -0.11] ¢

Heterogeneity: Mot applicahle

Testfor overall effect: 2= 241 (P=0.02)

3.2.2 High Risk of Bias

May etal 2007 (TROG; 6-Tyrs) 14 1594 18 241 2146 133 161% -0.48 [-0.98, 0.01] - =

May etal 2013a (TROG, B-Tyrs) a7 102 a1 134 182 a7 228% -0.49 [-0.84,-0.14] b o

May etal 2015 (WASH B-Tyrs) 90.2 15878 19 1081 1414 186 164% -1.25[-1.74,-0.76] - [ )

May et al 2016 (TROG; B-Tyrs) 264 232 88 384 268 206 28.6% 046 [0.72,-0.21] = =

Subtotal (95% CI) 176 612 83.9% -0.64 [-0.95, -0.32] L]

Heterogeneity, Tau®=0.07; Chi*=8.45, df= 3 (P=004), F=65%

Testfor overall effect: 2= 3.90 (P = 0.0001}

Total (95% CI) 199 668 100.0% -0.62 [-0.88, -0.36] []

Heterogeneity, Tau®=0.04; Chi®= 847, df=4 (P=0.08); F=53% =-1D =5 D é 10!

Testfor averall effect 2= 4.72 (P = 0.00001) pFAS  Control

Testfor subgroup diffierences: Chi*=0.01, df=1 (P = 0.93), F= 0%

Risk of bias legend

(A) Risk of Bias

Other FASDs and Verbal |@4tudies)
ARNDIOther Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
4.2.1 Low-Moderate Risk of Bias
Sullivan et al 2020 FAE dWAIS-R; 13-37yrs) 8285 1347 58 10827 11.98 59 25.9% -2.01 [2.45,-1.56] = ?
Subtotal (95% CI) 58 59 25.9% -2.01 [-2.45, -1.56] L]
Heterogeneity: Mot applicable
Testfor overall effect Z=8.80 (P = 0.00001)
4.2.2 High Risk of Bias
Mattson et al 1997 Mon-dys WWPPSI-RAMISC-R; Byrs) 8365 8491 13 10735 378 47 21.8% -4.56 [[5.60,-3.542] - .
May etal 20133 ARMND (TROG, 6-Tyrs) 52 7A 34 134 182 a7 261% -0.81 [0.91,-0.11] b @
May etal 2016 ARND (TROG; 6-Tyrs) 146 17.2 39 384 268 206 26.3% -0.93 [-1.28,-0.57] = ]
Subtotal (95% CI) a7 340 T41% -1.88 [-3.32, -0.44] ’
Heterogeneity: Tau®=1.51; Chi*= 5089, df= 2 (P = 0.00001); F= 96%
Testfor overall effect £=2.55{F=0.01)
Total (95% CI) 145 399 100.0% -1.89 [-3.00, -0.78] <
Heterageneity: Tau®=1.18; Chi®= B6.05, df= 3 (P = 0.00001); * = 95% I—m ;3 p :'3 10’

Testfor overall effiect. £=3.34 (P=0.0008)
Testfor subgroup differences: Chir= 003, df=1{F=0.87), F=0%

Risk of bias legend
(A) Risk of Bias

ARMND/Other Control
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FASD and Performance 1@ gtudies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
1.3.1 Low-Moderate Risk of Bias
Kaemingk et al 2003 MWISC-III; 6-16yrs) 732 246 200 1034 247 200 134% -1276[1577,-9.75) —
Subtotal (95% CI) 20 20 13.4% 1276 [1577,-9.75] S
Heterogeneity: Mot applicable
Testfor overall effect Z=8.31 (P =< 0.00001)

?

1.3.2 High Risk of Bias

Inkelis et al 2020 (WAIS; 1 3-30yrs) 864 1549 106 1075 1615 55 2096% -1.31 [1.67,-0.96] L] @

May et al 2006 (NR; 6-Fyrs) 869 138 20 101.45 11.08 20 283% -1 14 [F1.81,-0.47] L .'

Mayak etal 2012 (MISIC; Byrs) 67.04 6.71 26 T745 828 27 287% -1.36 [-1.96, -0.76] L @

Subtotal {(95% CI) 152 102  86.6% -1.29 [-1.57, -1.01] L

Heterogeneity, Tau®=0.00; Chi*=0.26, df=2 (P=0.88), F= 0%

Testfor overall effect 2= 9.08 {P = 0.00001})

Total (95% CI) 172 122 100.0% -2.81 [4.30, 1.33] .

Heterogeneity: Tau®=1.90; Chi®=55.45, df= 3 (P =0.00001); F= 95% 1_20 -1=D b 1=D 20‘

Testfor overall effect £=3.72 (P = 0.0002) FASD Control

Testfor subgroup differences: Chi*= 5529, df=1 (P = 0.00001), F=98.2%

Risk of bias legend

(A) Risk of Bias

FAS and Performance 1@ gtudies)
FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
2.4.1 Low-Moderate Risk of Bias
Sullivan et al 2020 DWVAIS-R; 13-37yrs) 84.29 1547 a6 1088 15.44 59  26.0% -1.88 [-2.00,-1.16] - ?
Subtotal (95% Cl) 56 59  26.0% 1.58 [-2.00, -1.16] [ ]
Heterogeneity: Mot applicable
Test for overall effect: Z=7.35 (P = 0.00001)
2.4.2 High Risk of Bias
Mattson et al 1897 MWFPPSI-RMISC-R, Byrs)  75.35  6.51 34 1083 378 47 131% -7TA2[-8.33,-5.91] — [
Way et al 2000 (NR; B-Tyrs) 741 1113 46 942 13.56 42 25.9% -1.61 [-2.10,-1.13] - @
May et al 2015 (WASI B-Tyrs) 926 913 71045 1684 186 250% -0.71 [-1.47,0.09] - ®
Subtotal (95% CI) 87 275  T4.0% -3.09 [-5.93, -0.26] .
Heterogeneity: Tau®= §.08, Chi®=82.493, df= 2 (F = 0.00001); F= 98%
Testfor averall effect: 2= 214 (P =0.03)
Total (95% Cl) 143 334 100.0% -2.65[-4.29, -1.01] -
Heterogeneity: Tau®= 2. 64, Chi®= 8412, df= 3 (P = 0.00001); F = 96% 5_1 0 55 b é 1D=
Test for overall eﬁeclt: Z=317 (P=. 0.002) FAS Control
Testfor subgroup differences: Chi*=1.08, df=1 {P=030), F=7.4%
Risk of bias legend
(A) Risk of Bias
pFAS and Performance 1Q $tudy)
pFAS Control Std. Mean Difference 5td. Mean Difference Risk of Bias

Study or Subgroup Mean S0 Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Aragon et al 2008a FAS/pFAS MNVISC-R,; 6-7yrs) 93.7 16.65 23 1118 19.36 56 100.0% -0.95 [-1.45,-0.44] ?
Total {95% ClI) 23 56 100.0% 0.95 [-1.45, -0.44] [}
Heterogeneity: Mot applicable t } T t |
Testfor overall effect: Z= 3.65 (P = 0.0003) R pF.-‘-‘\SD Cnmmﬂ 0 2

Risk of bias legend
(A) Risk of Bias
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ARNDIOther Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean S0 Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
4.3.1 Low-Moderate Risk of Bias
Sullivan etal 2020 FAE (WAIS-R; 13-37yrs) 87.84 1618 56 108.8 15.44 59 51.2% -1.32 F1.72,-0.91] u ?
Subtotal (95% CI) 56 59  51.2% 1.32[1.72, 0.91] 4
Heterogeneity: Mot applicable
Testfor overall effect: Z=6.38 (P = 0.00001)
4.3.2 High Risk of Bias
Mattson etal 1997 Non-dys (WPPSI-RAMISC-R, 8yrs) 861 5.83 13 1083 457 47 48.8% -4.51 [5.55,-3.47] L @
Subtotal (95% CI) 13 47 48.8% 4,51 [-5.55, -3.47] <&
Heterogeneity: Mot applicable
Testfor overall effect: £=8.53 (P = 0.00001)
Total (95% CI) 69 106 100.0% -2.88 [-6.01, 0.25] i
Heterogeneity: Tau®= 4.84; Chi*= 31.64, df=1 (P = 0.00001); F= 97% 5_1 P 55 D é 10
Testfor overall effect: Z=1.80(P=0.07) ARNDIOther Control
Testfor subgroup differences: Chi*= 31 64, df=1 (P = 0.00001), F=96.8%
Risk of bias legend
(A) Risk of Bias
NonVerbal IQ
FASD and NoWerbal 1Q (%tudies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean S0 Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
1.4.1 Low-Moderate Risk of Bias
Aragon et al 2008k (Leiter-R; 7-17yrs) 8416 152 24 10196 1612 32 15.3% -112F1.69,-0.54] - ?
Subtotal {95% CI) 24 32 15.3% -1.12 [-1.69, -0.54] L 2
Heterogeneity: Not applicable
Testfor averall effect Z=3.83 (P = 0.0001)
1.4.2 High Risk of Bias
Doney et al 2016 (LNIT; 7-9yrs) a5 123 21 89.9 8.5 43 158% -0.49[1.02,0.04] - o
Fagerlund etal 2012 (LIP3-R BERIEF; 13yrs) 8012 16.03 73 10815 1268 a0 17.T7% -1.20[1.62,-0.78] - o
Hansen & Jirikowic 2013 (K-BIT 2; 5-11yrs) 91.56 18.84 11 11583 11.36 12 101% -1.82 247 -0.57] - o
Kalberg et al 2013 {Raven, yrs) 13 118 61 242 1495 52 18.2% -0.69 [-1.07,-0.30] - o
Lane et al 2014 {Leiter-R; 7-12yrs) 83.07 1059 14 11493 992 14 8.21% -3.01 [4.14,-1.89] - [
Jirikowic Olson et al 2008a {TOMI-2; 5-8yrs) 91.2 14 28 108 141 23 14.8% -1.20 [1.82,-0.58] - ®
Subtotal {95% CI) 205 184  B84.7% -1.19 [-1.68, -0.70] 4+
Heterogeneity: Tau®= 0.26, Chi*= 2085, df=5 (P = 0.0009), F=76%
Testfor averall effect 2= 4.77 (P = 0.00001)
Total (95% CI) 229 216 100.0% -1.16 [-1.57, -0.75] [ )
Heterogeneity: Tau?= 0.20; Shi*= 21.01, df= 6 (P = 0.002% F= 71% =-1D 55 3 é 1D=
Testfor overall effect £=5.52 (P = 0.00001) FASD Cantrol
Testfor subgroup differences: Chi=0.04, df=1 {(P=084), F=0%
Risk of bias legend
(A) Risk of Bias

FAS and NoiVerbal 1Q 8 studies)

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
2.2.1 Low-Moderate Risk of Bias
Aragon et al 2008b {Leiter-R; 7-1Fyrs) 824 1271 10 101.96 1612 32 6.8% -1.24 [-2.01,-0.48] - ?
Subtotal (95% Cl) 10 32 6.8% 1.24[-2.01, -0.48] L 2
Heterageneity: bot applicable
Testfor overall effect Z=3.20 (P =0.001)
2.2.2 High Risk of Bias
Kodituwakku et al 2001 (Ravens; 7-19yrs) TEBE 1157 10 101.45 1289 20 51% -1.94 [2.86,-1.01] - @
Mattson etal 2010 (Leiter-R; 13yrs) 91.6 1437 41 110 12.08 46 12.6% -1.38 [1.85,-0.91] - L ]
May et al 201 3a (Rawvens; B-7yrs) 8.9 7.2 i3] 222 1941 87 16.8% -0.87 F1.21,-0.54] - @
May et al 2006 (Ravens; B-Tyrs) 51.8 187 11 733 M7 67 8.4% -0.99 [-1.65,-0.34] - [ ]
May et al 2007 (Ravens, B-Tyrs) 9.4 9.1 54 211 188 133 17.3% -0.70[1.02,-0.38] - @
May et al 2016 (Ravens, B-Tyrs) 13 9 G4 291 223 206 188% -0.81 [-1.08,-0.53] - [
Vilioen et al 2005 (Ravens, B.5yrs) Ta.F 8.2 28 846 10 123 14.2% -0.50 [F0.92,-0.09] il ®
Subtotal (95% CI) 280 682 93.2% -0.91 [-1.16, -0.67] L]
Heterogeneity, Tau®= 0,06, Chi*=14.02, df=6 (F=0.03), F=87%
Testfor overall effect 2= 7. 29 (F = 0.00001)
Total (95% CI) 290 714 100.0% -0.93 [-1.16, -0.70] (]
Heterogeneity, Tau®= 0.05; Chi®=14.98, df= 7 (P = 0.04); F= 53% I—‘ID 55 D % 1D=
Testfor averall effect Z=7.86 (P < 0.00001) FAS Control

Testfor subgroup differences: Chi*= 0.67, df=1 (P=0.41), F=0%

Risk of bias leqend
(A) Risk of Bias
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pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
3.4.1 Low-Moderate Risk of Bias
Aragon et al 2008a FAS/PFAS (Ravens; 6-7yrs)  18.26  4.01 23 2102 389 57 11.1% -0.68 [1.18,-0.19] - ?
Aragon et al 2008b (Leiter-R; 7-17yrs) 84.07 1702 14 101.96 1612 32 6.3% -1.07 [1.74,-0.40] - B
Subtotal (95% Cl) 37 89 17.5% -0.82 [1.22, -0.42] +
Heterogeneity: Tau®= 0.00; Chi*=0.84, df=1 (P=0236);, F=0%
Testfor overall effect: Z=4.04 (P < 0.0001)
3.4.2 High Risk of Bias
Kable et al 2021 FASIDFAS (DAS-I; 3-dyrs) 966 245 ] 929 156 Ta 3.5% -0.38-1.29, 0.52] -T [ )
May etal 2013a (Ravens; B-Tyrs) 144 121 a1 222 1491 a7 208% -0.46 [0.81,-0.11] b [ )
May et al 2007 (Ravens; B-Tyrs) 107 96 18 211 188 133 11.1% -0.57 [1.07,-0.08] - =
May etal 2015 (WASH; B-Tyrs) a9 1188 189 1044 1684 186 11.8% -0.94 [1.42, -0.46] - [ )
May etal 2016 (Ravens, B-Tyrs) 208 153 a8 283 223 206 354% -0.41 067, -0.16] o o
Subtotal (95% Cl) 181 682 82.5% -0.51 [-0.68, -0.34] ]
Heterogeneity: Tau®=0.00; Chi*=3.81, df=4 (P=043); F=0%
Testfor averall effect Z=5.80 (P « 0.00001)
Total (95% CI) 218 771 100.0% -0.57 [-0.75, -0.40] )
Heterogeneity: Tau®=0.01, Chi*=6.62, df= 6 (P = 0.36);, F= 9% =-1D =5 D é 1D=
Testfor averall effect Z=6.53 (P < 0.00001) pFAS Control
Testfor subgroup differences: Chi*=1.497 df=1{(P=016), F=49.3% ’
Risk of bias legend
(A) Risk of Bias
Other FASDs and Nevierbal 1Q (4 studies)
ARND/Other Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% Cl IV, Random, 95% CIl A
kahle etal 2021 ARMD (DAS-II; 3-4yrs) 8348 191 19 929 156 0 21.9% -0.45 [-0.96, 0.08] = ®
kodituwakku et al 2001 MaonSyn (Ravens, 7-19yrs) 8449 BTH 10 101.45 1289 200 8.23% -1.37 [2.22,-0.53] - @
May et al 20133 ARND (Ravens; B-Tyrs) 77 45 35 222 1494 a7 30.8% -0.88 [-1.29,-0.47] = @
May et al 2016 ARMD (Ravens, B-7yrs) 143 114 39 291 223 206 38.2% -0.70 [-1.05,-0.35] L] L]
Total {(95% CI) 103 383 100.0% -0.76 [1.03, -0.49] +
Heterogeneity: Tau®= 0.02; Chi®= 3.90, df= 3 (P=0.27); F= 23% 15 5 é 1D=
Test for overall effect: Z=5.57 (P = 0.00001) ARND/Other Control
Risk of bias legend
(A) Risk of Bias
General Ability Percentile
FASD and General Ability Percentile (3 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
May et al 2020b (DAS-I; B-Tyrs) 3568 238 49 511 26 444 A3T% -0.60 [0.80,-0.30] [ ]
May et al 2020¢ (DAS-II; B-Tyrs) 448 247 37893 237 331 4045% -0.60 [F0.94,-0.26] ®
May et al 2021 (DAS-II; Fyrs) ard 342 5 457 271 68 89.7% -0.30 1,21, 0.61] ®
Total (95% CI) 91 843 100.0% -0.58 [-0.80, -0.37]
:_iet$;0gen9|tyl:lT?ru t:-zuijg;;mp:f;gug'g; 2(P=082;F=0% T 5 = 100
estfor overall effect 2=15.24 (P < 0.00001) FASD Contral
Risk of bias legend
(A) Risk of Bias
FAS and Generd#bility Percentile (2 studies)
FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Chambers et al 20189 (MR, Tyrs) 3058 318 ) 49 258 TE1 13.2% -0.71 [1.88,017] ®
May et al 2020a (DAS-II; 6-7yrs) 447 308 38 597 245 273 BEB% -0.59 [-0.93,-0.25] ®
Total (95% Cl) 43 1034 100.0% -0.61 [-0.93, -0.29]
e = iR = _ _ E— \ y | |
?et?;ugenemrl.l T?ru t—ZD_EID3 ;Ezhlp—_ﬂljﬂuﬁo,ud;—1 (P=0.80) F=0% '—100 —5'EI ﬁ 5.EI 1IJEI.
estfor overall effect Z=3.72 (P=10. ) FAS Control

Risk of bias legend
(A) Risk of Bias



pFAS and General Ability Percentile (2 studies)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Charnbers et al 2019 {NR; Fyrs) 397 26 44 49 259 7B 55.9% -0.36 [-0.66,-0.05] ®
May et al 2020 (DAS-II; 6-Tyrs) 447 308 38 597 245 T3 441% -0.59 [-0.93,-0.25] ®
Total {95% Cl) 82 1034 100.0% -0.46 [-0.69, -0.23]
Heterogeneity, Tau®= 0.00; Chi*= 0.98, df=1 (P=0.32);, F= 0% f t T y i

o -100 -a0 ] ag0 100
Testfar overall effect: Z=3.97 (P = 0.0001} pFAS Control

Risk of bias legend
(&) Risk of Bias

Other FASDs and General Ability Percentile (1 study)
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ARNDIOther Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Chambers et al 2019 ARND {MR; 7yrs) 44 278 44 49 2589  7E1 1000% -019 050, 0.11] ®
Total {95% CI) 44 761 100.0% -0.19 [-0.50, 0.11]
Heterogeneity: ot appllcable B |_1 oo —5'0 ﬁ 5'0 100
Testfor overall effect £=1.24 (F=0.22) ARNDIOther Control

Risk of bias legend
(A) Risk of Bias

Verbal Ability Percentile

FASD and Verbal Ability Percentile (3 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
May et al 2020h (DAS-II; B-Tyrs) 423 261 48 54 27a 444 814% -0.43 F072,-013] [ ]
May et al 2020c (DAS-11; B-Tyrs) 404 256 IF  BOA 25 33 NI% S0.78 113, -0.44] ®
May et al 2021 (DAS-II; Twrs) 364 342 5 A0A 2491 it 7 A4% -0.48 [-1.39, 0.43] @
Total (95% CI) 91 843 100.0% -0.58 [-0.83, -0.32]
Heterageneity: Tau : 0.01; Chi®= 242 df=2 (P =030} F=18% To0 30 b =0 100
Testfor overall effect: Z=4.47 (P = 0.00001) FASD Contral

Risk of bias legend
(A) Risk of Bias

FAS and Verba\bility Percentile (2 studies)

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Chambers et al 2018 (MR, 7yrs) 4645 27.6 5 482 295 TE1 13.0% -0.06 [-0.94,0.82] o
May et al 2020a (DAS-II; B-7yrs) 483 331 38 586 257 273 BT O% -0.35[-0.68, -0.01] 2
Total (95% CI) 43 1034 100.0% -0.31 [-0.63, 0.01]
Heterogeneity: Tau®= 0.00; Chi®= 0.36, df=1 (P =0.58), F= 0% f t T t |
Test for averall effect: Z=1.91 {F = 0.08) oo 50 FASDContmISD oo

Risk of bias legend
(A) Risk of Bias
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pFAS and Verbal Ability Percentile (2 studies)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Chambers et al 2019 (MR, Tyrs) 42 285 44 482 285 THE1 S5E% -0.21 [-0.51, 0.09] ®
May et al 2020a (DAS-II; B-Tyrs) 493 331 38 886 257 V3 444% -0.35 F0.64, -0.01] =
Total (95% CI) 82 1034 100.0% -0.27 [-0.50, -0.04]
it 2 — - - - - R - ! 1 1 ]
_Il—_ietnta;ugenemtl.l T?ru t_;_?—ug 9?4hlp_—05305é df=1(F=04586), F=0% -_1 00 _5-0 ﬁ SID 100'
estfor overall effect Z= 234 (F=002) pFAS  Contral
Risk of bias lagend
(A) Risk of Bias
Other FASDs and Verbal Ability Percentile (1 study)
ARND/Other Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Chamhbers et al 20149 ARMD (MR, Tyrs) 467 323 44 482 4945 761 1000% -0.05[-0.35, 0.29] .
Total (95% Cl) 44 761 100.0% -0.05 [-0.35, 0.25]
Heterogeneity: Mot applicable F . 1 t |
Testforoverall effect Z=033 (P=074) 100 AREJ%J’GtherD ControFD 1o
Risk of bias legend
(A) Risk of Bias
NonVerbal Ability Percentile
FASD and NecWerbal Ability Percentile (3 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
May et al 20200 (DAS-1I; B-Tyrs) 324 271 49 443 26 444 53T% -0.46 [-0.75,-0.16] [ ]
May et al 2020c (DAS-1I; B-Tyrs) 423 255 37 503 245 331 406% -0.32 [-0.67, 0.02] L ]
May et al 2021 (DAS-II; Tyrs) 34 267 a8 441 273 63 a7% -0.35 [-1.26, 0.56] .
Total (95% CI) 91 843 100.0% 0.40 [-0.61, -0.18]
Heterogeneity: Tau®= 0.00; Chi*= 0.33, df= 2 (P = 0.84); F= 0% f f T f |
Testfor overall effect: Z= 3.58 (P = 0.0003) -100 - -40 FASDD Cﬂmmfu 100
Risk of bias legend
(A) Risk of Bias
FASand NonVerbal Ability Percentile (2 studies)
FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Chambers etal 2019 (MR; Tyrs) 22 141 5 464 234 7Bl 22E6% -1.04 [-1.92,-0.18] [
May et al 2020a (DAS-1I; B-Tyrs) 431 281 38 56 264 273 TTA% -0.48[-0.83,-0.14] ®
Total (95% CI) 43 1034 100.0% -0.61 [-1.07, -0.15]
Heterogeneity; Tau®=0.04; Chif=1.35, df=1 (P = 0.25); F= 26% f 1 y |
Testfor overall effect: Z= 2.61 (P = 0.009) 100 -0 FASD c:amrmsu 100
Risk of bias legend
(A) Risk of Bias
pFAS and NotVerbal Ability Percentile (2 studies)
pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Chambers et al 2019 {MR; Fyrs) MG 246 44 464 234 TE1  959.8% -0.29 [-0.55, 0.01] [ ]
May et al 2020a (DAS-II; B-Tyrs) 431 281 38 86 264 273 442% -0.48 [-0.83,-0.14] =
Total {95% CI) 82 1034 100.0% -0.38 [-0.60, -0.15]
Heterogeneity: Tau®= 0.00; Chi®= 0.63, df=1 (P = 0.41); F= 0% Pr— 5 T

Test for averall effect: 7= 3.24 (P =0.001)

Risk of bias legend
(A) Risk of Bias

pFAS Control
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Other FASDs and Nevierbal Ability Percentile (1 study)

ARNDIOther Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Chambers etal 2019 ARMD (MR, Tyrs) 413 23 44 464 234 TET 100.0% -0.22 [-0.52, 0.09] [ ]
Total {95% Cl) 44 761 100.0% -0.22 [0.52, 0.09]
Heterogeneity: Mot applicable f f T t i
Testfor overall effect Z=1.40{P=0.16) 100 AREJ%J’OtherD chthD 100

Risk of bias legend
(A) Risk of Bias

Summary of available outcomes fanguage

Language
Study type Outcome Data # studies
2yrs: Ages & Stages Frequency/OR |1 study light & moderate
Exposurestudies <3yrs: Bayley Score of Infant mean/SD 3 studies:2 moderate, 1
Development (BSID) confirmed/unquantifiable
3-5yrs: Clinical Evaluation of Languagmean/SD 1 study:1 confirmed/unquantifiable
Fundamentals, Preschool (CEH
>5yrs:Peabody Picture Vocabulary Tgmean/SD 1 studies: 1 confirmed/unquantifiable
(PPVIR)
>5yrs, incINEPSWord Generation, |mean/SD 3 studies:3 confirmed/unquantifiable
NEPSPhonological Processing
>5yrs: Evaluation of Language Frequency/OR |1 study:1 confirmed/unquantifiable
Fundamentalg, 5 (CELB)
>5yrs:GFTA3 speech sound mean/SD 1 study:1 confirmed/unquantifiable
Bpe@NRY / KAf RNBY Qamean/SD 1 study: 1 confirmed/unquantifiable
Checklis2 ¢ Parent
>5yrs: Evaluation of Language z-score 1 study;1 FASD
Diagnosed studies |[Fundamentals, 4 (CELB)
> 5 yrs: Peabody Picture Vocabulary [mean/SD 3 studies:3 FASD
(PPVIR)
> 5 yrs & 316 yrs: NEPSY Mean/SD 2 studies:2 FASD
Incl: Word Generation, Comprehensig
of Instructions
>5yrsincl: RustioniTest of Language |Mean/SD 7 studies:4 FASD, 1 FASpFAS, 1
Comprehensiorjqualitative), Rstioni ARND/Others
Test of Language Comprehension
(Errors)and Test of Language
Competence, GMDS, TOLI3, Oral
Narrative (total different words)
>5yrs: Connors Comprehensive T-score 1 study:1 FASD
Behaviour Rating Scal®arent




GRADE ratings for language

Certainty assessment S 27 LJI-

S 2| Risk of |[Inconsistency]Iindirectness] Imprecision |Other| PAE |Control
studies| bias

Relative
(95% ClI)

Absolute
(95% ClI)
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Certainty

EXPOSURE STUDIES
2 years Ages & Stage®elayed Language as definedtbhg Communication Scales of thges & Stages)
Light
1 seriou$ | not serious | not serious| seriou$’ |none| 554 934 | ORO0.97 - ad
(0.66t0 Low
1.43)
Moderate
1 seriou$ | not serious | not serious| serious’ |[none| 202 934 | ORO0.71 - G a
(0.40to0 Low
1.27)
0 studies for heavy & very heavy
< 3 yrs: Bayley Scales of Infant Development
0 studies for light, heavy & very heavy
Moderate
2 seriou$ | not serious | not serious| seriou$f |[none| 113 180 - SMDO0.05 higher| ¢ ¢gP P
(0.191ower to Low
0.29higher)
Confirmed unquantifable
1 serioug | not serious serious [|veryserious:¢| none| 28 45 - SMDO0.16 higher| @
(0.31 lowerto | Very Low
0.64 higher)
3 ¢ 5 yrs: Clinical Evaluation of Language Fundameqtateschool (CELHF)
Confirmed unquantifiable
1 seriou$ | not serious | not serious | seriousf |none| 25 26 - SMDO0.96lower | @ G
(1.54 lower to Low
0.38 lower)
0 studies fordight, moderate,heavy & very heavy
>5 yrs: Peabody Picture Vocabulary Test
Confirmed unquantifiable
1 seriou$ | not serious | not serious |very seriou$ef(none| 53 53 - SMDO0.13lower | gP P P
(0.51 lowerlower | Very low
to 0.25 higher)
0 studies foright, moderate,heavy & very heavy
>5 yrs: NEPSY Language-&sis
Confirmed unquantifiable
3 serious seriou$ not serious serious none| 222 238 - SMDO.61lower | GP P P
(L0Olower to | Very low
0.21lower)
0 studies for light, moderate, heavy & very heavy
>5yrs: Evaluation of Language Fundamer@CELB) (CELFp / 2NB [ | y3dz-+ 3S LYRSE X m {5
adzoGSaita X m 5 0St26 GKS YSIy
Confirmedunquantifiable
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1 seriou$ | not serious | not serious|very seriou%®f| none| 31 29 OR 1.04 - gp PP
(0.36 to Very Low
3.02)
>5yrs:GFTA3 Speech Sound
Confirmedunquantifiable
1 seriou$ | not serious | not serious|very seriousef| none| 31 29 SMD 0.34 lower| gP P P
(0.85lowerto | Very Low
0.17 higher)
Bpe@NRY / KAf RNBY Qa -SeéntEdiidRareni Repo/t / KSO1 f A ad
Confirmedunquantifiable
1 seriou$ | not serious | not serious| seriou$ none| 31 29 SMD 0.92 lower| ¢ ¢gP P
(1.45 lower to Low
0.38 lower)
DIAGNOSED STUDIES
>5 yrs: Evaluation of Language Fundamerg@dgCELR)
FASD
1 | serious | notserious | notserious| serious’ |none| 38 29 SMD3.03 lower | & ¢P P
(3.75 lower to Low
2.32 lower)
>5 yrs: Peabody Pictukéocabulary TestRevised (PPVR)
FASD
3 seriou$ | not serious | not serious|  serious none| 69 60 SMD1.13lower | ¢ @GP P
(1.52 lower to Low
0.75lower)
>5 yrs & 316 yrs: NEPSY Language-tasts
FASD
2 seriousg seriou$ not serious|veryserious-ef[ none| 53 110 SMD1.5 lower | gP P P
(3.56 lowerto | Very Low
0.55 higher)
>5 yrs: Higher scores favoured (mean/SD)
FASD
2 seriou$ | not serious | not serious|  serious none( 108 95 SMDO0.70 lower | & P P
(1.06lower to Low
0.35lower)
FAS
1 seriou$ | not serious | serious serious none| 34 34 SMD6.8 lower | gP P P
(8.07 lowerto | Very Low
5.53 lower)
pFAS
3 seriousg seriou$ not serious| serious’ none|( 51 122 SMDO0.95 lower | gP P P
(1.68 lowerto | Very Low
0.21 lower)
IARND/Others
1 serioug | not serious | not serious| serious none| 6 5 SMD5.26 lower | ¢ ¢P P
(8.25 lower to Low
2.27 lower)
>5 yrs: Rustioni Test of Language Comprehen(&aoors)
pFAS
2 serioug seriou$ not serious| serious none| 45 117 SMDO0.76 higher| gP P P
(0.13 higher to | Very Low
1.39 higher)

>5 yrs:Narrative¢ Total Number of Different Words
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FASD
1 seriou$ | not serious | not serious seriousf none| 69 69 - SMDO0.49 lower | ¢ GP P
(0.83 lower to Low
0.15 lower)
>5 yrs: Connor€omprehensive Behaviour Rating ScaRarent Report
FASD
1 serioug | not serious | not serious| serious’ none| 17 24 - SMD2.22 higher| ¢ gP P
(1.42 higher to Low
3.02 higher)

Notes: Clconfidence inten&MD standardized mean differé€dBegpdds ratio.

Explanationsa) >50% of studies were rated as moderate or high risk of bias; b) High het¥gandisighificanischuare for

heterogeneity);>50% of studies had a sample not representative of the Australian pafpdaisrfer dyverall estimate crossed the line

of no effece)) Wide Cls for overall estimatgtifyal information size criteria not met

Meta-analyses for language
EXPOSURE STUDIES

Language Measures3 yeary
Light PAE & Ages and Stagéssfudy)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
C'Leary et al 2009 (2yrs; Ages & Stages) -0.0306 0.2058 100.0% 0.97 [0.69, 1.49] [
Total {95% CI) 100.0% 0.97 [0.65, 1.45]
Heterogeneity: Mot applicable I } } t } } {
Test for overall effect: =015 (P = 0.88) 0102 Cuﬁgtru|1 Lighzt PAE 5 10
Rizk of bias leqend
(A) Overall RoB
Moderate PAE & Ages and Stagdsstudy)
Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CIl IV, Random, 95% CI A
C'Leary et al 2009 (2yrs; Ages & Stages) -0.3386 0.2947 100.0% 0.71[0.40,1.27] ®
Total (95% CI) 100.0% 0.71 [0.40,1.27]
it i f f f 1 t } !
el e R CECRCCRR NS S AT
estfor overall effect Z=1.15 (P = 0.25) Control Moderate PAE
Risk of bias legend
(A) Overall RoB
Bayley Scale of Infant Developmehianguage (<3yrs)
Moderate PAE and BSI@ studies)
Moderate PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Bakhirewa et al 2018 (5-8 months; BSID-I - 1011 67 38 987 71 54 32E% 0.20 F0.21, 0.61] ?
Halliday et al 2017 (2yrs; BSID-IN 10587 181 74 1061 173 126 BT.4% -0.02 [-0.31, 0.26] @
Total {95% CI) 113 180 100.0% 0.05[-0.19, 0.29]

Heterogeneity, Tau®= 0.00; Chi*=0.78, df=1 (P =0.38), F=0%
Testfor overall effect Z=0.42 (P = 0.68)

Risk of bias legend
(A) Overall RoB

‘4

-2 0 2
Moderate PAE  Control

Confirmed PAH evel Unquantifiable and BSIQ study)
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Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Donald et al 2016 (6 months; BEID-IN 10413 15.24 28 101.7 14,49 45 100.0% 016 [0.21, 0.64] ®
Total {95% CI) 28 45 100.0% 0.16 [-0.31, 0.64]
Heterogeneity: Mot applicable |_4 _|2 ﬁ ﬁ 4.

Testfor overall effect 2= 0.67 (P = 0.50)

Risk of bias legend
(A) Overall RoB

Confirmed Unguantifiable Control

Language Measure3¢ 5 year$
Gonfirmed PAEL_evel Unquantifiable and idical Evaluation of Language Fundamentg|®reschool1 study)

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 85% CI IV, Random, 95% Cl A
McGee et al 2009 (3-5yrs: CELF-F Composite) Y2.76 1284 26 106.27 1474 26 100.0% -0.96 [-1.54, -0.38] [ ]
Total (95% CI) 25 26 100.0% -0.96 [-1.54, -0.38] <
Heterogeneity: Mot applicable 5_4 _52 ; é 45
Testfor overall effect, 2= 3.23 (P = 0.001) Confirmed Unquantifiable Control
Risk of bias legend
(A) Overall RoB
Note: McGee et al 2009 also reports CE.BEubdomains
Language: Peabody Picture Vocabulary Test (>5yrs)
Confirmed PAE Level Unquantifiable and PP\T study)
Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Waurio et al 2011 (6-16yrs; PPYVT-R) 96.38 18.06 53 98.77 18.36 483 100.0% -0.13[-0.51,0.25] =
Total (95% CI) 53 53 100.0% -0.13 [-0.51, 0.25]
Heterogeneity: Mot applicahle 5_4 52 ) é 45
Test for overall effect: 2= 067 (P = 0.50% Confirmed Unquantifiable  Contral
Risk of bias legend
(A) Qverall RoB
Language: NEPSY Measl\irésyrs)
Confirmed PAE Level Unquantifiable andNEPSY.anguage Measure@ studies)
Confirmed Unguantifiable Control 5td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 85% CI A
Dovle et al 2018 {10-16yrs; NEPEY-1I, WG) 7.3 3 142 8.3 304 160 41.9% -0.33[-0.56,-0.10] = ®
Glass et al 2015 (8-16yrs; NEPSY-Il; PP} 7.3 3168 43 102 2.3 47 ¥M.3% -0.93[1.35,-0.51] = ®
Gamez etal 2022 (7-15yrs; MEPSY-FP) a 3 il 10 3 31 26.8% -0.B6[1.17,-0.158] — ®
Total (95% CI) 222 238 100.0% -0.61 [-1.00, -0.21] &
Heterogeneity: Tau?= 0.08; Chif= 6.52, df= 2 {P = 0.04); F= 69% 5_4 52 p é 45

Testfor overall effect: = 3.01 (P = 0.003)

Risk of bias legend
{A) Overall RoB

Confirmed Unquantifiable Contral

Note: WG¢ word generation and PEPhonological ProcessinGémez et al 2022 also reports NEPSY comprehension of instructions.

Confirmed PAE Level Unquantifiable and CEISH.anguage Impairmentl(study)

Confirmed Unguantifiable Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI| A
Path etal 2022 {12-17yrs; CELF-A) 11 )| 10 28 100.0% 1.04 [0.36, 3.07] =
Total (95% CI) i 29 100.0% 1.04 [0.36, 3.02]
Total events 11 10

Hetarogeneaity: Mot applicable
Test for overall effect Z=0.08 {FP=0.94)

Risk of bias legend
(A) Owverall RoB

001 on 1 10 100
Confirmed Unguantifiable Control




Confirmed PAE, Level Unquantifiableand GFTA Speech Soun(ll study)
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Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sSD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Poth etal 2022 (12-17yrs, GFTA-3 Speech Sound) 102 3497 31 103 078 29 100.0% -0.34 085, 0.17] [ ]
Total (95% Cl) 31 29 100.0% -0.34 [-0.85,0.17]
Heterageneity: Mat applicable 5_4 52 p é 45
Testforoverall effect Z2=130 (F=0.149) Confirmed Unquantifiable Control

Risk of bias legend
(A) Overall RoB

Confirmed PAE[ S@St ! yijdd yIATALIGES YR / KAt RNBY Q:

Checklist2 General LanguageParent(1 study)

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Foth etal 2022 {(12-17yrg, CCC-2 General Language) T4 22.62 31 887 1967 29 100.0% -0.92 [-1.45,-0.38] [ ]
Total (95% CI) k1| 29 100.0% -0.92 [1.45, -0.38] -
Heterogeneity: Mot applicable 5_4 52 D é 45
Testfor overall effect: Z= 3.36 (P = 0.0008) Confirmed Unquantifiable Control

Risk of bias legend
(A) Overall RoB

Note: Poth et al 2022 also reports GZ6ocial Interaction Difference Indexd Student Functional Assessment of VerRebhsoning and

Executive Strategie€ELF receptive and expressive

DIAGNOSED STUDIES

Language Measures (>5yrs)
FASD and Clinic&lvaluation of Language Fundamentalg (CELHE) (1 study)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Crawford etal 2020 (8-12yrs; CELF-43  -2.23 0849 38 036 078 28 100.0% -303 375, -2.37 [ ]
Total {95% Cl) 38 29 100.0%  -3.03[-3.75,-232] -
Heterogeneity: Mot applicable 5_4 52 D é 45
Test for averall effect Z=8.25 (F = 0.00001) FASD Caontrol
Risk of bias legend
(A) Overall RoB
Language: Peabody Picture Vocabulary Test (>4yrs)
PeabodyPicture Vocabulary Test (PP\RI)(3 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean  SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Fryer et al 2012 (9-21yrs; PPVT-R) 2405 1553 21 1051 17.44 TO17A% -1.28 [-2.21,-0.35] —— [ ]
Rasmussen etal 20080 (4-8yrs, PPYT-R) 9946 913 25 1085 10.26 28 457% -0.91 [-1.48,-0.358] —— @
Way et al 2012 (5-14.5yrs; PPVT-R) 857 204 23 1068 92 25 37.2% -1.33 [-1.96,-0.70] —— [ ]
Total (95% CI) 69 60 100.0% -1.13[1.52, -0.75] <>
Heterogeneity: Tau*=0.00; Chi®=1.04, df= 2 (P = 0.59); F= 0% 5_4 52 2 é 45
Test for overall effect Z2=5.77 (P = 0.00001}) FASD Contral
Risk of bias legend
(A) Overall RoB
Note: Way et al 2012lso reports PPVR age equivalent
Language: NEPSY Measur8y1
NEPSY Language Measu(2sstudies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Popova et al 2019 (6-10vrs; NEPSY-II; WG-Letters) 743 619 3 10 4.88 80 50.7% -0.47 [-0.95, 0.02] - ®
Rasmussen etal 2013 (3-16yrs, NEPSY-II; Col) 76HE 04 32 1085 15 a0 49.3% -2.87[-3.25,-1.88] —— o
Total {95% Cl) 53 110 100.0% 1.50 [-3.56,0.55] ———e———
Heterogensity: Tau®= 2.11; Chi*= 24.15, df= 1 (F = 0.00001); F= 96% =_4 2 5 2 4I
Testfor overall effect: Z=143(P=015) FASD Control

Risk of bias legend
(A) Overall RoB

Note: WGLetter ¢ Word Generation (Letters) and GpComprehension of InstructionBopova et al 2019 also reports NEPSY WG

Semantic
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Language: Higher Scores Favourégrs)
FASD andHigher Scores Favoured (mean/S@R)studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
May et al 2006 (B-Fyrs; Rustioni) 32 023 M 49 1.8 67 30.0% -0.80 [-1.55,-0.24] —a— ®
Quattiebaurm & O'Connor 2013 (B-12yrs, ToLC) 8.13 2.89 97 9.493 285 28 T0.0% -0.62 [-1.058,-0.19] . 5 @
Total {95% Cl) 108 95 100.0%  -0.70 [-1.06, -0.35] &»
Heterogeneity: Tau®= 0.00; Chif= 048, df=1 P = 0.43); F= 0% 5_4 52 1 é 45
Test for overall effect: 2= 3.86 (P = 0.0001) FASD Control

Risk of bias legend
{A) Overall RoB

FASand Higher ScoreBavoured (mean/SD{1 study)

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Adnams et al 2001 {B-8yrs; GMDS) 7434 204 34 BY A3 182 34 100.0% -6.80 [-8.07,-5.53] ‘.‘ ®
Total (95% CI) 34 34 100.0% -6.80 [-8.07, -5.53] -
Heterogeneity: Mot applicable I—1D |5 7 % 1DI
Testfor averall effect Z=10.50 (F = 0.000013 FAS Contral

Risk of bias legend
(A) Overall RoB

pFASand Higher Scores Favoured (mean/3B¥tudies)

pFAS Control Std. Mean Difference 5td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Aragon et al 2008a (6-7yrs, Rustioni; FAS/RFAS) 338 21 23 442 187 57 45.0% -0.55 [-1.04,-0.09] ?
Astley et al 2008b (8-10wrs; TOLD-1:3; FASIpFAS) 7 24 6 16 25 5 105% -318[6.22,-1.14] — [ ]
Kodituwakku et al 2006b{6- 7yrs;Rustioni;FASIpFAS) 336 215 22 49 174 B0 44.5% -0.82 [-1.33,-0.32] = o
Total (95% CI) 51 122 100.0% -0.95 [1.68, -0.21] L 2
Heterogeneity: Tau®= 0.25; Chi*= 6,18, df= 2 (P = 0.08); F= 68% :-10 55 ? % 10:
Testfor overall effect £= 253 (P=0.01) pFAS Contarl

Risk of bias legend
(A) Overall RoB

Note: Astley et al 2009 also repor®x other language subdomains (FLOLE, and TOWK)Kodituwakku et al 2006b lsone participant
diagnosed with ARND/Other.

ARND/Othersand Higher Scores Favoured (mean/SD)study)

ARND/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 85% Cl IV, Random, 95% CI A
Astley et al 2008h {8-10yrs; TOLD-1:3; SEIAE) 55 1 5 16 2.5 5 100.0% -5.26 [-8.258,-2.27] ®
Total (95% CI) 6 5 100.0% -5.26 [-8.25, -2.27] et
Heterngenaity. Mot applicakle 5_1 0 55 D % 1D=
Testfor averall effect: Z= 3.45 {F = 0.0006) ARNDIOthers  Control

Risk of bias legend
(A) Overall RoB

Other Language Measures:
pFASand Rustioni Test of Language Comprehension (Errd&s¥tudies)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Aragon et al 2008a (B-Tyrs; Rustioni; FAS/pFAS) 7A7 3 23 B.37 246 57 60.9% 0.45 [0.04, 0.84] ril— ?
Kodituwakku et al 2006h(6-Tyrs;Rustioni;FASIpFAS) A5 232 22 527 248 60 49.1% 1.09 [0.57, 1.61] - ?
Total (95% CI) 45 117 100.0% 0.76 [0.13, 1.39] S -
Heterageneity: Taus= 0.14; Chif= 211, df = 1 (P = 0.08); F= (2% 5_4 52 h é 45
Testfor overall effect £= 238 (F=0.02) Contral  pFAS

Risk of bias legend
(A) Overall RoB



FASD andral Narrative (totaldifferent words) (1 study)
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FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Tharne et al 2017 (7-12yrs; Narrative) 946 26.4 69 107.4 2526 69 100.0% -0.49[-0.83,-0.15] ?
Total (95% CI) 69 69 100.0% -0.49 [-0.83, -0.15] . 3
Heterogeneity: Mot applicable 5_4 52 7 é 45
Testfor overall effect: Z=2.84 (P =0.004) FASD Control
Risk of bias legend
(A) Overall RoB
Note: Thorne et al 2017 also repot@sother oral narrative subdomains.
FASD anc€Connors Comprehensive Behaviour Rating SegRarent(1 study)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Wiay etal 2012 (5-14yrs; CCBRS) 882 213 17 811 118 24 100.0% 2.22[1.42, 3.02] - [ ]
Total (95% CI) 17 24 100.0% 2.22[1.42,3.02] -l
Heterageneity: Mot applicable f t f i

Testfor overall effect: Z=543 (P = 0.00001)

Risk of bias legend
(A) Overall RoB

Summary of available outcomes footor

-4 -2 0
Control FASD

Motor

Study type Outcome Data # studies

Exposure Studies | <12 monthsTotal Motor mean/SD 6 studies:3 moderate, 2 very heavg,
Measures BSID and BNBAS confirmedunquantifiable
<12 months Total MotorBSID OR/Frequency 1 study:1 moderate PAE
1-4yrsTotal Motor: BSID mean/SD 2 studies:2 moderate, 1 very heavy
>5yrs Total Motor MABC OR/Frequency 1 study:1 light, 1 moderate, 1 heavy
Impairment Score
<1yrs Gross MotorBSID OR/Frequency 1 study:1 confirmed/unquantifiable
1-4yrsGross Motor BSID mean/SD 1 study: 1 light, Imoderate, 1 heavy
>5yrsGross Motor Motor Age mean/SD 1 study:1 confirmed/unquantifiable
Test
<1yrs Fine MotorBSID OR/Frequency 1 study:1 confirmed/unquantifiable
1-4yrs Fine Motor Hand Game | mean/SD 1 study:1 heavy
>5yrs Fine MotorMotor Age mean/SD 1 study:1 confirmed/unquantifiable
Test
Fine Motor¢ >5yrs: GPT mean/SD 1 study:1 confirmed/unquantifiable
completion time
>5yrs Total Motorg >5yrs, incl: | z-score 1 study:1 confirmed unquantifiable
Grooved Pegboard Test (GPT)
dominantcompletion time
Fine Motor¢ >5yrs, incl: GPT z-score 1 study:1 confirmed unquantifiable
non-dominant
>5 Visual Motor Integration mean/SD 2 studies:2 confirmed/unquantifiable
Beery VMI

Diagnosed Studies| Total Motor: GMDSBOTMP, mean/SD 4 studies:3 FASD, 1 FAS
COMPS and B&T
Total Motor: M-Fun Drawa-kid mean/SD 1 study:1 FASD and 1 ARND/other
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percentile Beery VMI

Total Motor: % <8 centile M Frequency/OR 1study: 1 FASD

ABC impairment

Gross Motor % delay <2SD BOT| Frequency/OR 1 study:1 FASD

2, % delay <1SD BT

Fine Motor. BOT2 mean/SD 1study: 1 FASD, 1 ARND/Others

Fine Motor. % delay <2SD B@T | Frequency/OR 1 study:1 FASD, ARND/Others

Fine Motor. GPT completion timg mean/SD 1 study:1 FASD

Fine Motor. GPTDominant z-score 3 studies:1 FASD, 2 FAS, 2 pFAS (incl
FAS/pFAS), 1 ARND/Other

Fine Motor. GPTINon-Dominant | z-score 3 studies:1 FASD, 2 FAS, 1 pKia8l
FAS/pFAS), 1 ARND/Other

Visual Motor Integration:Beery | mean/SD 8 studies 4 FASD, 2 FASpEAS, 3

VMI (standard score) ARND/Others

Visual Motor Integration:Beery | mean/SD 2 studies:FASD

VMI (raw score)

Visual MotorIntegration: Beery | mean/SD 1 study:FASD

VMI (percentile)

Visual Motor Integration:< 5h Frequency/OR 1 study:1 FASD, 1 ARND/Others

Note. all diagnosed studies > 5 years.

GRADE ratings for motor

(s _watons | Efec
Risk of |[Inconsistency| Indirectness| Imprecision |Other PAE Control] Relative Absolute
studles bias (95% ClI) (95% ClI)
EXPOSURE STUDIES
< 12 MonthsT otal Motor Measure¢BSID)
Moderate
3 serious serious$ serious serious® | none| 245 562 - SMD 0.26 lower| gP P P
(0.6 lower to 0.04 Very low
higher)
\Very Heavy
2 seriou$ [ not serious | not serious serious none| 46 332 - SMD 0.83 lower| & ¢P P
(1.33 lower to Low
0.32 lower)
ConfirmedUnquantifiable
2 serious | seriou$ not serious |very seriou$ef| none| 40 57 - SMD 063lower | gP P P
(1.53lower to Very low
0.28 higher)
0 studies for light and heavy
<12 months Total Motor Measures (BS{P3ychomotor Development Index <85)
Moderate PAE
1 seriou$ | not serious | not serious seriou$ none|89/243|75/323| OR 1.91 - & GP P
(1.32to Low
2.76)
1-4 yrs Total Motor Measures (BSID)
Moderate
2 serioug seriou$ not serious | serious'®* | none| 75 403 - SMD 0.46 lower| gP P P
(1.18 lowerto | Very low
0.26 higher)
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Very Heavy
1 seriou$ | not serious serious serious none| 24 277 - SMD 1.1 lower| gP P P
(1.53 lowerto | Very low
0.67 lower)
0 studies for light and heavy
>5yrs Total Motor Measures: " percentile on theM-ABC: Total Impairment Score)
Light
1 not not serious | not serious seriousf none| 325 267 | aOR 0.79 - aaa
serious (0.35to a2RSN
1.78)
Moderate
1 not not serious | not serious seriousf none| 82 325 [ aOR 0.18 - daa
serious (0.03 to a2RSN
1.08)
Heavy
1 not not serious | not serious | very serious-¢fl none| 11 325 | aOR 2.05 - a a
serious (0.12 to Low
34.85)
0 studies for very heavy
<1lyrsGross Motor (BSHDI) (Qut-offs unclear)
Confirmedunquantifiable
1 seriou$ | not serious serious serious:f none | 105 52 OR 0.16 - a
(0.06 to Very Low
0.44)
1-4 yrs Gross Motor (BSI@djusted mean/95% CI)
Light
1 seriou$ | not serious | not serious serious none| 291 514 - SMD 0.14 lower| ¢ P P
(0.28 lower to Low
0.01 higher)
Moderate
1 seriou$ | not serious | not serious serioug'f none| 55 514 - SMD 0.24 lower| ¢ @P P
(0.51 lower to Low
0.04 higher)
Heavy
1 seriou$ | not serious | not serious serious none| 184 514 - SMD 0.02 lower| & P P
(0.19 lower to Low
0.15 higher)
0 studies for very heavy
>5 yrs Gross Motor (Motor Age Test)
Confirmedunquantifiable
1 serioug | not serious | not serious serious none| 21 21 - SMD1.18higher| & P P
(0.52 higher to Low
1.84 higher)
<1yrFine Motor (BSIHII) (Cutoffs unclear)
Confirmed Unquantifiable
1 seriou$ | not serious serious serious none| 52 104 | ORO0.16 - a
(0.06 to Very Low
0.43)

1-4 yrsFine Motor (Hand Game)

Heavy
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1 serioug

not serious

serious$

seriouse

none

101

158

SMD 0.13 lower
(0.38 lower to
0.12 higher)

5
Very Low

0 studies for light, moderate or very heavy

>5 yrskine Motor (Motor Age Test, GPT completion time mean, GPT completion-8ome dominant and nedominant

respectively)
Confirmed unquantifiable
1 | seriou$ | notserious | notserious| serious’ |nonel 21 21 - SMD 0.97 lower| & ¢P P
(1.61 lower to Low
0.33 lower)
1 seriou$ [ not serious | not serious | very seriou%efl none| 55 55 - SMD 0.33 highe| gP P P
(0.04 lowerto | VeryLow
0.71 higher)
1 seriou$ | not serious | not serious serious:f none| 38 60 - SMD 1.1 higher| ¢ gP P
(0.67 higher to Low
1.54 higher)
1 serioug | not serious | not serious serious none| 38 60 - SMD 0.92 highe| ¢ gP P
(0.49 higher to Low
1.35 higher)
0 studies for light, moderate, heavy or very heavy
>5yrs Visual Motor Integration (Beery)
Confirmed unquantifiable(mean/SD)
2 serioug seriou$ not serious serious® [none| 93 115 - SMD 0.5%ower | gP P P
(1.15lower to 0)] Very low
0 studies for lightmoderate,or very heavy
DIAGNOSED STUDIES
Total Motor>5yrs(GMDS, BOTMP, COMBS;F2)
FASD
3 serioug serious$ not serious serious none| 76 108 - SMD 0.97 lower| gP P P
(1.49 lowerto | Very low
0.44 lower)
FAS
1 serious [ not serious serious serious® |[none| 34 34 - SMD 2.01 lower| gP P P
(2.60 lower to | Very low
1.42 lower)
Total Motor MFun Drawa-kid (m/SD)
FASD
1 seriou$ | not serious | not serious |very seriou$ef none| 21 43 - SMDO0.29 lower | ¢gP P P
(0.81 lowerto | Very low
0.24 higher)
IARND/Others
1 seriou$ | not serious | not serious |very seriou$ef none| 39 43 - SMD 0.14 lower| P P P
(0.58 lower to | Very low
0.29 higher)
Total Motor €5" percentile on theM-ABCiotal impairment scorg
FASD
1 seriou$ | not serious | not serious seriousf none| 14/30 | 2/39 | OR 16.19] 415 moreper | & @GP P
(3.29to | 1000(from 100 Low
79.65) more to 760
more)

Gross Motor(<2SDon the BOTF2)

FASD
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1.09 higher)

1 seriou$ [ not serious | not serious | veryserioug®fl none| 2/21 | 1/43 | OR 4.42|72 more per 100{ gP P P
(9.5%)| (2.3%)| (0.38to |(from 14 fewertq VerylLow
51.79) 529 more)
Gross Motor(<1SDon the BO12)
FASD
1 seriou$ | not serious | not serious |very seriousef| none| 5/21 | 8/43 | OR1.37 gP PP
(23.8%)(18.6%] (0.39 to VeryLow
4.84)
Fine Motor (BO-R)
FASD
1 serioug | not serious | not serious seriousf none| 21 43 - SMD 0.62 lower| & &P P
(1.15 lower to Low
0.08 lower)
IARND/Other
1 seriou$ [ not serious | not serious | very seriou%efl none| 39 43 - SMD 0.15 lower| gP P P
(0.58 lowerto | VerylLow
0.29 higher)
Fine Motor(<34 percentileon the BOF2)
FASD
1 seriou$ | not serious | notserious |veryseriou$ef| none| 1/21 | 0/43 | OR 6.37 |0 fewerper 1,00 gP P P
(4.8%) (0%) | (0.25to |(from O fewer to ( VeryLow
163.10) fewer)
IARND/Other
1 none| 0/39 | 0/43 Not - NA
(0%) | (0%) | estimable
Fine Motor (GPT completion time)
FASD
1 seriou$ [ not serious | not serious | very seriou$efl none| 13 20 - SMD 0.48 highe| gP P P
(0.23 lowerto | Very Low
1.18 higher)
Fine Motor (GPT dominant hand completion timscore)
FASD
1 seriou$ | not serious | not serious |veryseriougef| none| 24 32 - SMD 0.0%higher| gP P P
(0.51 lowerto | VeryLow
0.55 higher)
FAS
2 seriou$ | seriou$ not serious |very seriou%ef none| 51 78 - SMD 0.69 highe| @
(0.05 lower to | Very low
1.43 higher)
pFAS (2 pFAS/FAS)
2 seriou$ | not serious | not serious |veryserious-ef| none| 29 58 - SMD 0.53 highe| ¢ gP P
(0.19 lower to Low
1.25 higher)
IARND/Others
1 serioug | not serious | not serious serious® | none| 10 26 - SMD 1.96 highe| ¢ gP P
(1.09 higher to Low
2.84 higher)
Fine Motor (GPT nedominant handcompletion time zscore)
FASD
1 serioug | not serious | not serious seriousf none| 24 32 - SMD 0.55 highe| ¢ P P
(0.01 higher to Low

FAS
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2 serious | not serious | not serious seriousf none| 51 78 - SMD 0.73 highe| ¢ @gP P
(0.35 higher to 1. Low
higher)
pFAS (included FAS)
1 seriou$ | not serious | not serious serious none| 15 26 - SMD 4.72 highe| & P P
(3.47 higher to Low
5.95 higher)
IARND/Others
1 seriou$ | not serious | not serious serious none| 10 26 - SMD2.13 higher| ¢ @gP P
(1.23 higher to Low
3.02 higher)
\Visual Motor Integration (Beery VMBtandard score)
FASD
4 serioug | not serious | not serious serious none| 145 | 1091 - SMD 046lower | & P P
(0.73 lower to Low
0.19 lower)
FAS
2 | serioug | notserious | notserious| serious’ |none| 102 98 - SMD 0.64 lower| § &P P
(0.92 lower to Low
0.35 lower)
pFAS (2x FAS/pFAS)
2 seriousg seriou$ not serious | serious® |none| 43 51 - SMD 1.38 lower| &
(2.55 lowerto | Very low
0.21 lower)
IARND/Other
3 serioug | not serious | not serious seriousf none| 121 102 - SMD 0.47 lower| & P P
(0.78 lower to Low
0.16 lower)
\Visual Motor Integration (Beery VMI) (raw score)
FASD
2 serioug | not serious | not serious serious none| 36 46 - SMD 0.97 lower| & &P P
(1.44 lower to Low
0.51 lower)
\Visual Motor Integration (Beery VMI) (percentile)
FASD
1 serioug | not serious | not serious serious none| 36 98 - SMD 0.54 lower| ¢ P P
(0.93 lower to Low
0.16 lower)
\Visual Motor Integratiorf<5" percentileon the Beery VMI)
FASD
1 seriou$ | not serious | not serious |very seriou$ef none| 14/21 | 18/43 | OR 2.78| 248 more per | &
(66.7%](419%)| (0.93to | 1000 (from 18 | Very low
8.27) fewer to 438
more)
IARND/Other
1 seriou$ | not serious | not serious |very seriou$ef| none| 17/39 | 18/43 | OR 1.07 |17 more per 100{ &
(43.6%](419%)| (0.45to | (from 174 fewer| Very low
2.58) to 231 more)

Notes: Clconfidence inten@lMIDstandardized mean differédBegdds ratio.
Explanationsa) >50% of studies were rated as moderate or high risk of bias; b) High het¥gandisighificanischuare for

heterogeneity);>50% of studies had a sample not representative of the Australian pafpdaisrfer dyverall estimate crossed the line
of no effece)Wide Cls for overall estinjabgtimal information size criteria not met.




Meta-analyses for motor
EXPOSURE STUDIES

Total Motor Measures (<12 monthsyean/SD)
Moderate PAE and Total Motor Scores (<12 montfragan/SD)(3 studies)

44

Moderate PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SO Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Bakhireva et al 2018 (5-8 months; BSID-11I) 97 1.2 39 94 118 54 28.9% 0.05 [0.36, 0.46] ?
Bandali et al 2019 {6 months; BSID-11) a29 99 23 BY99 104  2F7  I78% -0.67 [-1.10,-0.24] - @
Coles etal 2019 (6 months; BSID-) 88.07 1229 183 9036 1016 231 433% -0.20 [-0.40,-0.01] @
Total {95% CI) 245 562 100.0% -0.26 [-0.60, 0.08]
Heterogeneity: Tau®= 0.06; Chi*= 5.97, df= 2 (P = 0.05); F= B6% 5_4 iE D é 45
Testforoverall efect Z=1.52 (F=0.13) Moderate PAE Control
Risk of bias legend
(A) Overall RoB
Very Heavy PAE and Total Motor Scores (<12 monfim®an/SD) (2 studies)

Very Heavy PAE Control Std. Mean Difference $td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Bandaoli et al 2015 (6 maonths; BSID-11) TBE 122 24 B899 104 2¥7 535% -1.07 [-1.449,-0.64] : ®
Coles etal 1987 (2 days, BMEAS) 44 106 27 496 098 55 46.5% -0.55 [-1.06, -0.04] — ®
Total (95% CI) 46 332 100.0% -0.83 [1.33, -0.32] <5
Heterogeneity: Tau®= 0.08; Chi*= 2.36, df=1 (P =0.12); F= 58% 1_4 52 1 I 41
Testfor overall effect: Z=3.22 (P =0.001) Very Heawy PAE Confral

Risk of bias legend
(A) Overall RoB

Notey /2t Sa Sd ¢
moderate 60.7&/week) and trajectory E309.68y/week) for very heavy.

My T I Hza 8 R N® LI2BaGdalIG SO @ 9 hat Btfjectoties, Bsed trajectOfgr

Confirmed PAHEevel Unquantifiable and Total Motor Scores (<12 montfrsean/SD)(2 studies)

Confirmed Unguantifiable Control 5td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean S0 Total WMean S0 Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Donald et al 2016 (6 manths, BSID- 108.19 1318 28 111.48 14449 45 581% -0.23 [F0.71,0.24] .
Galden etal 1982 {12 maonths; ESID-11) el] 20 12 110 12 12 41.9% -1.17 F2.05,-0.29] —i— [
Total (95% CI) 40 57 100.0% -0.63 [-1.53, 0.28]
Heterogeneity: Tau®=0.31, Chi*= 340, df= 1 {P=007),F=71% I_4 12 b é 4:
Testfor overall effect Z=1.35(P=0.18) Confirmed Unquantifiable  Control
Risk of bias legend
(A) Overall RoB
Note: Donald et al 2016 also reports Dubowitz Optimality Scores.
Total Motor Measures (<12 months) (Frequency/OR)
Moderate PAE and Total Motor Scores (<12 montff@equency/ORJ1 study)
Moderate PAE Control Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Bandali et al 2022 (6-12 months; BSID as 243 A 323 100.0% 1.91[1.32, 2.76] [ ]
Total (95% Cl) 243 323 100.0% 1.91 [1.32, 2.76] L 3
Taotal events a4 Th
Heterageneity: Mot applicahle 'IZI.D1 D'1 1'D 1EID'

Test far overall effect Z= 3.46 (P = 0.0004)

Risk of bias legend
(A) Overall RoB

"Control Moderate PAE
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Total Motor Measures (4 years)
Moderate PAE and Total Motor Scores4lyears)(2 studies)

Moderate PAE Control Std. Mean Difference 5td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CIl IV, Random, 95% CI A
Eandali et al 2019 {12 months; ESIC-Il 901 137 23896 11 2F7 480% -0.84 [-1.28,-0.41] - [ ]
Halliday et al 2017 (24 months; BSID-I) - 109.2 174 A2 1108 131 126 A20% -0.11 [-0.43,0.21] @
Total (95% CI) 75 403 100.0% -0.46 [-1.18, 0.26]
Heterogeneity: Taur=0.23; Chi*= 714, df= 1 (P = 0.008); F= 86% 5_4 iz ] é 45
Testfor averall effect Z=1.26 (P =021} Moderate PAE  Control

Risk of bias legend
(A) Overall RoB

Very Heavy PAE and Total Motor Scoregi(fears)(1 study)

Very Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Bandoali et al 2019 {12 manths; BSID-0 965 196 24896 11 277 100.0% -1.10[1.83, -0.67] [ ]
Total (95% CI) 24 277 100.0% -1.10 [-1.53, -0.67] &
Heterageneity: Mot applicable 5_4 52 ? é 45
Testfor overall effect £=5.05 (P = 0.00001} Very Heawy PAE  Control

Risk of bias legend
(A) Overall RoB

Note: Bandoli et al 2019 had 5 trajectories, used traject@fgr moderate 60.76)/week) and trajectory E309.68y/week) for very heavy.

Total Motor Measures (>5 yearg)djustedOddsRatio)
Light PAE and M\BC Total Impairment Score (>5 yeafs)study)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE  Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Bay et al 2012 (Syrs; MABC Total Impairment) -0.237 04151 1000% 0.79[0.35,1.78] ]
Total {95% CI) 100.0% 0.79 [0.35, 1.78]
Heterogeneity: Mot applicable I } 1 } |
o _ oot oA 1 10 100
Testfor overall effect Z=0.57 (F=047) Contral  Light PAE

Rizk of bias legend
(A) Overall RoB

Moderate PAE and MABC Total Impairment Score (>5 yeaf$)study)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Bay et al 2012 (5yrs; MABC Total Impairment) -1.7148 09142 100.0% 018 [0.03,1.08] r @
Total (95% CI) 100.0% 0.18 [0.03, 1.08] i
Heterogeneity: Mot applicable I t f |
Testfor overall effect: Z=1.88 (P = 0.06) 0.01 mControI |'u'|CIC|E!FE:T2 F'J\E1 oo

Risk of bias legend
(A) Overall RoB

Heavy PAE and MABC Total Impairment Score (>5 y€arsiudy)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI A
Bay etal 2012 {5yrs; MABC Total Impairment) 07178 1.4455 100.0% 2.05[012, 34.85] . @®
Total (95% CI) 100.0%  2.05[0.12, 34.85] -?-—
Heterogeneity: Mot applicahle I t 1 } |
e B 001 o1 1 10 100
Testfor overall effect 2= 0.50 {F = 0.62) Contral Heavy PAE

Risk of bias legend
(A) Overall RoB



Gross Motor Measures (<1 yeai®R)
Confirmed Unquantifiable PAE arBISIDIIl Gross Motor(<1 years)1 study)
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Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI A
Hendricks et al 2020 {6 months; BSID-111) -1.8172 045083 100.0% 0.16 [0.06, 0.44] ?
Total {95% CI) 100.0%  0.16 [0.06, 0.44] B
Heterageneity: Mot applicable I f t |
. _ no1 01 10 100
Testfor overall effect £= 343 (F=0.0004; Confirmed Unquantifiable Control
Risk of bias legend
{(A) Overall RoB
Gross Motor Measures {4 years)adjusted meaf95% C)
Light PAE and Gross Motor Measures4 years)(1 study)
Light PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 85% CI A
Hutchinson et al 2019 {0.5-2yrs; BSID-1D 888 27735 281 936 27696 514 100.0% -0.14 [-0.28, 0.01] ?
Total (95% CI) 291 514 100.0% -0.14 [-0.28, 0.01]
Heterogeneity: Mot applicable I_4 :2 : é 4:
Test for overall effect: Z2=1.87 (P = 0.08) Light PAE Control
Risk of bias legend
(A) Overall RoB
Moderate PAE and Gross Motor Measures4Years)(1 study)
Moderate PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Hutchinson et al 2019 {0.5-2yrs; BSID-1) 8.71 26633 55 936 27696 514 100.0% -0.24 [-0.51, 0.04] ?
Total (95% CI) 55 514 100.0% -0.24 [-0.51, 0.04]
Heterogeneity: Mot applicable I_4 iE b é 4!
Test for overall effect: Z=1.66 (F=0.10) Moderate PAE Control
Risk of bias legend
(A) Overall RoB
Heavy PAE and Gross Motor Measuresi(§ears)(1 study)
Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Hutchinson et al 2018 {0.5-2yrs; BIID-N 931 275 184 936 27696 514 100.0% -0.02 [-0.18,0.158] ?
Total (95% CI) 184 514 100.0% -0.02 [-0.19,0.15]
Heterogeneity: Mot applicable 5_4 52 b é 45
Testfor overall effect: Z=0.21 (P =0.83) Heaw PAE Control
Risk of bias legend
(A) Overall RoB
Gross Motor Measures (>5 years)
Confirmed PAH evel Unquantifiable and Gross Motor Scores (>5 yeétsjtudy)
Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Kyllerman et al 1985 (5-Byrs; Maotor Age Test) 103 10 2 87 186 21 100.0% 1.18[0.52,1.84] ?
Total {95% CI) 21 21 100.0% 1.18 [0.52, 1.84] ’
Heterogeneity; Mat applicable 5_4 52 ? é 45
Testfor overall effect: 2= 3.458 (P = 0.0005) Confirmed Unquantifiable  Contral

Risk of bias legend
(A) Overall RoB

Note: Kyllerman et al 1985 also reports other coordination measures



47

Fine Motor Measures (<1 years)
Confirmed Unquantifiable and Fine Motor Measures (<1 yedisstudy)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Woeight IV, Random, 95% Cl IV, Random, 95% CI A
Hendricks et al 2020 (& months; BSID-1) -1.8326 05004 100.0% 016 [0.06, 0.43] —.— B
Total (95% CI) 100.0% 0.16 [0.06, 0.43] -
Heterogeneity: Mot applicable "o 01 10 100

Test far averall effect £= 366 (P = 0.0002 Confirmed Unquantifiable Caontrol

Risk of bias legend
(A) Overall RoB

Fine Motor Measures {4 years)
Heavy PAE and Fine Motor Measures4 years)(1 study)

Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Coales et al 2021 (dyrs; Hand Game) 128 363 101 1323 313 158 100.0% -013[-0.38,012] ®
Total (95% CI) 101 158 100.0% 013 [0.38,012]
Tostfor overall flect 2= .01 (7= 0.1 A 08 b s
estfor overall effect 2=1.01 (P =0.31) Heawy PAE Control

Risk of bias legend
{A) Overall RoB

Fine Motor Measures (>5 years)
Confirmed PAH evel Unquantifiable and Motor Age Test (>5 yeaf&)study)

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Kyllerman et al 1984 (5-6yrs; Motor Age Test) 41 14 21 103 10 21 100.0% -0.87 -1.61,-0.33] —.— =
Total (95% CI) 21 21 100.0% -0.97 [-1.61, -0.33] -
Heterageneity: Mot applicable 5_4 52 ) é 45
Testfor overall effect 2= 2,95 (P=0.003) Confirmed Unquantifiable Contral

Risk of bias legend
(A) Overall RoB

Confirmed PAH evel Unquantifiableand Grooved Pegboard Test (>5 yeafE)study)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Waurio etal 2011 (6-16yrs; GPT) 101.44 10.96 55  B7.F 1145 a5 100.0% 0.33[-0.04,0.71] =
Total (95% CI) 55 55 100.0% 0.33 [-0.04, 0.71]
Heterogeneity; Mot applicable 5_4 52 5 é 45
Test for overall effect: Z=1.73 (P = 0.08) Contrel Confirmed Unquantifiable

Risk of bias legend
(A) Overall RoB

Confirmed PAH evel Unguantifiableand Grooved Peghboard Test Dominant Hand (>5 yeétstudy)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sSD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Mattson et al 2010 {7-21yrs; GFT) 0.62 1.14 38 -038 O 60 100.0% 1.10[0.67, 1.54] .' =
Total (95% CI) 38 60 100.0% 1.10 [0.67, 1.54] £ 3
Heterogeneity: Mot applicable 5_4 52 b é 45
Testfor averall effect Z=4.96 (P = 0.00001) Control Confirmed Unquantifiable

Risk of bias legend
(A) Overall RoB

Confirmed PAH evel Unquantifiableand Grooved Pegboard Test Ndominant Hand (>5 yearg)lL study)

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Mattson et al 2010 {7-21yrs; GFT) 0.83 1.8 38 -0.22 0EY G0 100.0% 0.82[0.49 1.35] . ®
Total (95% CI) 38 60 100.0% 0.92 [0.49, 1.35] <>
Heterogeneity: Not applicable 5_4 52 1 1=2 45
Testfor overall effect Z=4.22 (P = 0.0001) Control  Confirmed Unquantifiable

Risk of bias legend
(A) Overall RoB



Visual Motor Integration (> 5yrs)
Confirmed PAH.evel Unquantifiableand VMI Score (>5 year§ studies)
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Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Mattson et al 2010 (F-21yrs; Beery WMD) 79.37  11.97 38 91 1381 GO 48.5% -0.88 [-1.30, -0.45] - ®
Waurio et al 2011 (6-16yrs; Beery Wil 8585 1248 A5 B96 1293 45 51.5% -0.29 [-0.66, 0.09] .
Total {95% CI) 93 115 100.0% 0.57 [1.15, 0.00] <
Heterogeneity: Tau®= 013, Chi*= 416, df=1 (P = 0.04); F= 76% 5_4 I2 b é 4!
Test for overall effect: Z=1.95 (P = 0.05) Confirmed Unquantifiable Control
Risk of bias legend
(A) Overall RoB
Total Motor MeasuresHigher is Better
FASD and Total Motor Measurg8 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI| A
Jirikowic et al 2008a (5-8yrs; BOTMP) 491 14 25 AFT 94 26 32.5% -0.71 [-1.28,-0158] —— @
Kooistra et al 2009 (8-8yrs; COMPS) 03 14 30 211 39 336% -1.80 [-2.04,-0.95] —=— ®
Lucas etal 201 6a (7-9yrs; BOT-2 Motor) 43 8 2 483 TA 43 338% -0.68 [-1.22,-0.158] —— ®
Total {95% CI) 76 108 100.0% -0.97 [-1.49, -0.44] L 3
Heterogeneity: Tau?= 0.14; Chi*= 5.52, df= 2 (P = 0.06); F= 64% 5_4 52 B é 45
Test for overall effect: £= 360 (F=0.0003) FASD Cantral
Risk of bias legend
(A) Overall RoB
Note: Kmistra et al 2009 also reports-MBC Ball Skills1/SD) Jirikowiet al 2008a also reports BOTMP senswtor.
FAS and otal Motor Measureq1 study)
FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Adnams et al 2001 (6-8yrs, GMDS Motor) 10213 145 34 10493 1.3 34 100.0% -2.01 [2.60,-1.42] [ ]
Total (95% CI) 34 34 100.0% -2.01 [-2.60, 1.42] -
Heterageneity: Mot applicable 5_4 52 : é 45
Testfor overall effect: 2= 6.69 (P = 0.00001) FAS Control

Risk of bias legend
(A) Overall RoB

Note:Adnams et al 2001 also reports GMDSeged score (m/SD)ucas et al 2016a also repdB®TF2 coordination and balance

measures.
Total Motor: MFUN Drawa-kid
FASD and Total Motor: NFUN Drawa-kid (1 study)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Doney et al 2017a (7-10yrs; M-FUMN) 122 31 21 13 26 43 100.0% -0.29[-0.81,0.24] =
Total (95% CI) 21 43 100.0% -0.29 [-0.81, 0.24]
Heterogeneity: Mat applicable |_4 |2 B é 4|
Test for overall effect: Z=1.07 (P = 0.29) FASD Control
Risk of bias legend
(A) Overall RoB

ARND/Others and Total Motor: MFUN Drawa-kid (1 study)
ARND/Others Control Std. Mean Difference $td. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Doney etal 2017a (7-10vrs; M-FUMN; non-syndromal) 126 2.4 34 13 26 43 100.0% -0.14 [-0.58, 0.29] .
Total (95% CI) 39 43 100.0% -0.14 [-0.58, 0.29]
Heterogeneity: Mot applicable 1_4 12 p é 4:
Test for overall effect 2= 0.65 (P = 0.51) ARMDI/Others Control

Risk of bias legend
(A) Overall RoB
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Note: Doney et al 2017a was included tlués relevantmeasure butould not be included in the totadotor: higher is betteanalysis due
to cohort overlap with Lucas et al 2016a.

Total Motor <% percentile (MABC)
FASD and Frequency ®btal Motor (M-ABC) <8 Percentile(1 study)

FASD Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Kooistra et al 2009 (8-9yrs; M-ABC Impairment) 14 an 2 39 100.0% 16.19[3.25, 79.65] _._ .
Total (95% CI) 30 39 100.0% 16.19[3.29,79.65] ~——
Total events 14 2
Heterogeneity: Nat applicable f f t i
Testfor overall effect £=3.42 (F = 0.000&) 0.01 DI1CUI’1tI’U| FASD 1o 100

Risk of bias legend
(A) Overall RoB

Note: Kooistrat al 2009 also reports MBC Impairment Score centile (m/SD)

Gross Motok2SD(BOT2)
FASDand Frequencyof GrossMotor <2SO(BOTF2) (1 study)

FASD Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Lucas etal 2016b (7-9yrs, BOT-2) 2 21 1 43 100.0% 4.421[0.38,51.79] ——.— [ ]
Total (95% CI) 21 43 100.0%  4.42[0.38,51.79] g
Total events 2 1
Heterageneity: Hot applicahle 000 0 A 1000

Testfor overall effect Z=118{F=0.24) Contral FASD

Risk of bias legend
(A) Overall RoB

Gross Motor <&8D(BOT2)
FASDand Frequencyof GrossMotor <1SO(BOTF2) (1 study)

FASD Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Lucas etal 2016b (7-8yrs; BOT-2) i 21 g 43 100.0% 1.37[0.39, 4.84] =
Total (95% CI) 21 43 100.0% 1.37 [0.39, 4.84]
Total events ] g

Heterageneity: Mot applicahle I } } {

Testfor overall effect F=048 (F =063 0.01 Dl1ContruI1 FASD 10 100

Risk of bias legend
(A) Overall RoB

FineMotor (BOT2)
FASDCand Fine Motor Score (BGZ) (1 study)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Doneyetal 2017h (7-Oyrs: BOTS-2) 452 77 21 438 72 43 1000%  -0.62 [1.15, -0.08] 3 [ ]
Total (95% CI) 21 43 100.0% -0.62 [-1.15, -0.08] <4
Heterogeneity: Mot applicable 5_4 52 p 152 45
Testfor overall effect 2= 227 (FP=0.02 FASD Contral

Risk of bias legend
(A) Overall RoB

ARND/Othersand Fine Motor Score (BGZ) (1 study)

ARNDIOthers Control 5td. Mean Difference $td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Daoney et al 2017b (7-9yrs, BOTS-2; non-syndromal) 488 62 39 498 72 43 100.0% -0.15 [F0.58, 0.29] ®
Total (95% CI) 39 43 100.0% -0.15[-0.58, 0.29]
Heterageneity: Mat applicable 5_4 52 7 é 45
Test for overall effect 2= 0.66 (P =0.51) ARNDIOthers Control

Risk of bias legend
(A) Overall RoB
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Fine Motor 2SD(BOT2)
FASDand Frequencyof FineMotor <2SD(BOTF2) (1 study)

FASD Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Doney et al 2017b {7-9yrs;, BOTS-2) 1 21 0 43 1000% B.37[0.25 16310] ——._ ®
Total (95% CI) 21 43 100.0% 6.37 [0.25,163.10] ——enii———
Total events 1 a
Tostor overal efsct 2o .12 (P = 0.26 wool ot i 101000
estfor overall effect Z=112 (P =028 FASD Control

Risk of bias legend
(A) Overall RoB

ARND/Othersand Frequencyof FineMotor <2SO(BOT2) (1 study)

ARNDIOthers Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight [V, Random, 95% Cl IV, Random, 95% Cl A
Doney et al 201 7h (7-9yrs; BOTS-2: non-syndromal) a 34 0 43 Mot estimable .
Total (95% CI) 39 43 Not estimable
Total events i} i
?et?;ngenemrl:l Nfort atpﬁjllctabler " '0.001 DH 1'0 1DDIZI'
est for overall effect: Mot applicable ARND/Others Contral

Risk of bias legend
(A) Overall RoB

Note: Doney et al 2017b also reported BDJubdomains.
Fine Motor (GPT completion time)
FASDand FineMotor (GroovedPegboardTestCompletionTime)(1 study)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean S0 Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Finneretal 2020 {12-21yrs; GFTy 7018 1029 13 Ga06 1064 20 100.0% 0.48[0.23,1.18] —.— @
Total (95% CI) 13 20 100.0% 0.48 [-0.23, 1.18] -
Heterogeneity: Mot applicable 1_4 52 D é 45
Testfor averall effect Z=1.31 (P=0.19 Control  FASD

Risk of bias legend
(A) Overall RoB

Fine Motor (GPd@ominant hanccompletion timé
FASDand FineMotor (GroovedPegboardTest¢ DHCompletionTime)(zscore)(1 study)

FASD Control §td. Mean Difference §td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Aragon et al 2008k (7-17yrs; GPT) 03s 12 24 015 107 32 100.0% 0.02 [0.51, 0.55] ?
Total (95% CI) 24 32 100.0% 0.02 [-0.51, 0.55]
Heterogeneity: Mot applicable 5_4 |2 3 é 45
Test for overall effect, Z=0.07 (F=0.54) Coniral  FASD

Risk of bias legend
(A) Overall RoB

FASand FineMotor (GroovedPegboardTest¢ DHCompletionTime)(z-score)(2 studies)

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Aragon et al 2008k (7-17yrs; GPT) 043 1.11 10 015 1.07 32 431% 0.25 [-0.46, 0.97] ?
Mattson et al 2010 (7-21yrs; GFT) 0s86 112 41 -0.42 078 46 56.9% 1.02[0.57,1.47] - [ ]
Total (95% CI) 51 78 100.0% 0.69 [-0.05, 1.43]
Heterogeneity: Tau®= 0.20; Chi*=3.14, df= 1 {F = 0.08); F= 68% 5_4 _!2 5 é 45
Testfor overall effect Z=1.82 (P =007 Control  FAS

Risk of bias legend
(A) Overall RoB
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pFASand FineMotor (GroovedPegboardTest¢ DHCompletionTime)(zscore)(2 studies)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Aragon et al 2008k (7-17yrs, GPT) 0.35 1.3 14 015 1.07 32 81.2% 0.17 [-0.46, 0.80] B
Candelaria-Cook et al 2021 (8-12yrs; GPT:FASIpFAS) 069 1.3555 15 -017 05609 26 48.8% 0.91[0.24, 1.58] —— @
Total (95% CI) 29 58 100.0% 0.53 [-0.19, 1.25]
Heterogeneity: Tau®= 0.16; Chi*= 2.48, df=1 (P=0.12); F= G0% 5_4 52 D é 45
Test for overall effect Z=1.44 (P =0.13) Contral pFAS

Risk of bias legend
(A) Overall RoB

ARND/Othersand FineMotor (GroovedPegboardTest¢ DHCompletionTime)(z-score)(1 study)

ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean S0 Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Candelatia-Cook et al 2021 (8-12yrs; GPT, ARND) 3.02 29409 10 -0.17 05609 26 100.0% 1.96 [1.09, 2.84] —.— ®
Total (95% CI) 10 26 100.0% 1.96 [1.09, 2.84] B
Heterogeneity: Mot applicable 1_4 12 7 é 41
Testfor overall effect Z=4.41 {P = 0.0001}) Control  ARMDIOthers

Risk of bias legend
(A) Overall RoB

Fine Motor (GPmon-dominant hanccompletion timez-scorg
FASDand FineMotor (GroovedPeghoardTest¢ non-DHCompletionTime)(zscore)(1 study)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Aragon et al 2008k (7-17vrs, GPT) 0.52 077 24 007 0.84 32 100.0% 0.595[0.01,1.04] ‘.‘ B
Total (95% Cl) 24 32 100.0% 0.55 [0.01, 1.09] -
Heterogeneity: Mot applicable |_4 52 ] é 45
Test for overall effect: Z=1.99 (F = 0.04) Control  FASD

Risk of bias legend
(A) Overall RoB

FASand FineMotor (GroovedPegboardTest¢ non-DHCompletionTime)(zscore)(2 studies)

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Aragon et al 2008k (7-17yrs; GPT) 0.54 0.64 10 007 0.84 32 26.9% 0,58 [-0.14, 1.30] T ?
Mattson et al 2010 (F-21yrs; GPT) 058 1.38 41 -0.28 0.74 46 TI1% 0.78[0.35 1.22] . 3 @
Total (95% Cl) 51 78 100.0% 0.73 [0.35,1.10] &
Heterogeneity: Tau®= 0.00; Chif=0.23, df=1 (P = 0.63); F= 0% |_4 _52 B é 4|
Testfor overall effect 2= 3.81 (P =0.0001) Control  FAS

Risk of bias legend
(A) Qverall RoB

pFASand FineMotor (GroovedPegboardTest¢ non-DHCompletionTime)(zscore)(1 study)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Candelaria-Cook et al 2021 {8-12yrs, GPT,FASIpFAS) 1.06 0.46 15 -0.31 0.09 26 100.0% 4.72[3.47, 5.96] ‘.‘ ®
Total (35% CI) 15 26 100.0% 4.72 [3.47, 5.96] L 2
Heterogeneity: Mat applicable 5_1 0 55 ? é 1EI=
Test for overall effect 2= 7.41 (P = 0.00001} Contral pFAS

Risk of bias legend
(A) Overall RoB

ARND/Othersand FineMotor (GroovedPegboardTest¢ non-DHCompletionTime)(z-score)(1 study)

ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 50 Total Mean S0 Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Candelaria-Cook et al 2021 (8-12yrs; GPT, ARMND) 285 27196 10 -0.31 045849 26 100.0% 213[1.23,3.07) —.— ®
Total (95% CI) 10 26 100.0% 213 1.23,3.02] -
Heterogeneity: Mot applicable :_4 ;2 T é 4:
Testfor overall effect £=4.645 (F = 0.00001) Control  ARNDIOthers

Risk of bias legend
(A) Overall RoB
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Visual Motor Integration (Beer{@tandard Scores)
FASDand Beery VMI (Standard Scor@)studieg

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A

Dioney et al 2016 (7-Syrs; Beery Wl 842 83 M BYE 104 43 1645% -0.85[-1.08,-0.02] — [ ]

May et al 2020a (B-Tyrs, Beery W) 91.8 132 3| 8r8 T XT3 OZBE% -0.7S 110, -0.41] - ®

May et al 2020k (B-Tyrs, Beery VM) 936 T.H 489 8954 106 444 301% -017 [-0.47,0.12] = @

May et al 2020c {B-Tyrs; Beery Wil 4349 8H AF8v: T4 3 I68% -0.44 [0.78,-0.10] - @

Total (95% CI) 145 1091 100.0% -0.46 [-0.73, -0.19] L 3

Heterogeneity: Tau®= 0.04; Chi®= B.46, df= 3 (F = 0.09); I*= 54% I_4 I2 B é

Testfar overall effect Z= 3.37 (P = 0.0007)

Risk of bias legend
(A) Overall RoB

FASand Beery VMI (Standard Scor€ studies)

FASD Control

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Kalberg et al 2013 (6-Tyrs, Beery WD) 68 12.4 61 F9.3 19.3 52 99.9% -0.70[-1.08,-0.32] L ®
Mattson et al 2010 {7-21yrs; BeeryWMIl) 8327 145141 41 91.358 1457 46 44.1% -0.55[-0.98,-0.13] - =
Total (95% CI) 102 98 100.0% -0.64 [-0.92, -0.35] &
Heterogeneity, Tau®= 0.00; Chi*= 0.26, df=1 (P = 0.613; F= 0% 5_4 52 2 é 45
Testfor overall effect Z=4.38 (P = 0.0001) FAS Control

Risk of bias legend

(A) Overall RoB

pFASand Beery VMI (Standard Scor@) studies)
pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Astley etal 2009k (5-16yrs; Beery WML, FAS/FAS) 762 127 18 1027 128 16 46.1% -2.02[-2.87,-1.19] —— ®

Coles etal 1997 (7-8yrs; Beary WMI; FASIRFAS) 87.84 139 25 9782 1031 35 53.9% -0.83 [1.36,-0.249] - ®
Total {95% Cl) 43 51 100.0%  -1.38[-2.55,-0.21] et

Heterogeneity: Tau®= 0.69; Chi*= 5.4, df=1 (P=0.02); F=82% 5_4 2 D ! 45
Testfor overall effect: Z=2.31 (P=0.02) pFAS Control

Risk of bias legend

(A) Overall RoB

ARND/Othersand Beery VMI (Standard Scor@ studies)
ARND/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A

Astley et al 2009h (8-16yrs; Beery WMI, SEIAE) 909  11.8 20 1027 129 16 17.6% -0.94 [-1.63,-0.24] — [ ]
Coles et al 1897 {F-8yrs; Beery Vhl;non-syndromal) 9279 11.37 B2 49782 104 43 443% -0.44 [-0.85,-0.06] - .
Doney etal 2016 (7-Oyrs; Beery WMD) 87 83 39 896 104 43 38.2% -0.27 0,71, 0.16) —mr ®

Total {95% CI) 121 102 100.0% -0.47 [-0.78, -0.16] L 2

Heterogeneity, Tau®= 0.02; Chi*= 243, di= 2 (P = 0.28); F= 21% F 12 i 4i

Test for overall effect: Z=2.97 (P = 0.003 ARNDIOthers  Centrol

Risk of bias legend

(A) Overall RoB

Note: Doney et al 2018iso reports Beery VNiotor coordination and error type (m/SD)
Visual Motor Integration (Beery) (Raw Scores)
FASDand Beery VMI (rawj2 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Colby et al 2012 (7-13yrs, Beery Vil M.26 3497 19 2472 361 27 BBA% -0.90 152, -0.249] —— ®
Sowell et al 2008 (7-19yrs; Beery VWI}  19.82 3.73 17 24 3497 19 43.5% -1.06 [1.76, -0.36] —— ®
Total (95% CI) 36 46 100.0% -0.97 [-1.44, -0.51] <

Heterogeneity: Tau®= 0.00; ChiF=0.11,df=1{F=0.75);, F=0% 5_4 I2 5 é 4!

Testfor overall effect: Z= 410 (F = 0.0001}) FASD Control

Risk of bias legend
(A) Overall RoB
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Visual Motor Integration (Beery) (Percentile)
FASDand Beery VMI (raw]l study)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
May et al 2014 (B-Tyrs; Beery Wl 341 157 36 423 147 93 100.0% -0.54 [-0.93,-0.16] . .
Total (95% CI) 36 98 100.0% -0.54 [-0.93, -0.16] *
Heterogeneity: Mot applicable 5_4 52 1 é 45
Testfor overall effect 2= 2.75 (P = 0.006) FASD Contral

Risk of bias legend
(&) Overall RoB

Visual Motorintegration <& percentile (Beery)
FASDand Beery VMI <8 percentile (1 study)

FASD Control Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Doney etal 2016 {7-9yrs; Beery Whl) 14 21 18 43 100.0% 2.78[0.53 827 —._ @
Total (95% CI) 21 43 100.0% 2.78 [0.93, 8.27] -l
Total events 14 18
Heterogeneity: Mot applicable f f f {

o _ no1 o o1 10 100
Testfor overall effect Z=1.84 (P =0.07) Control  FASD

Risk of bias legend
(A) Overall RoB

ARND/Othersand Beery VMI <8 percentile (1 study)

Experimental Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% ClI A
Daney et al 2016 {7-9yrs; Beery WD) 17 39 18 43 100.0% 1.07 [0.45, 2.58] [ ]
Total (95% CI) 39 43 100.0% 1.07 [0.45, 2.58]
Total events 17 18
Heterogeneity: Nntappllcable .0.1 sz D!S 1. ﬁ :.5 1D.
Testfor overall effect Z=016 (F=0.87) Contral ARMNDIOthers

Risk of bias legend
(A) Overall RoB

Summary of avail

able outcomes fmemory

Memory
Study type Measures Data # studies
Exposure VerbalW{ K 2 NX2RA/ET NEPSY Word li§ mean/SD 3 studes: 1 light, 1 moderatel
Studies interference confirmedunquantifiable 2 Any PAH
+SNBIFf WPRARI 5Sf | & | zscore 1 study:1 confirmed/unquantifiable
+SNDb It W[ig RAKT I & Q | mean/SD 4 studies:1 light, 1 moderatel
confirmedunquantifiable 2 Any PAH
+SNDbIFE wWfewsa 5SSt &Q |zscore 1 studies:1 confirmed
unquantifiable
+Aaddzk f K+ SNDEKABE{ K2 NIi| mean/SD 1 study:1 very heavy
+Aadz2 f k+SNBFE W[ 2y 3 |NA
Non+t SNB I f W{RGFNI 5S¢t I| mean/SD 1 study:1 confirmedunquantifiable
Non+ SNB I f [:REA 5Sf | &Q mean/SD 1 study:1 confirmedunquantifiable
Diagnosed | Verbak W{ K 2 NRWRASMVerbal mean/SD 7 studies:4 FASD, 1 FAS, 1 pFAS,
Studies Memory IndexStory memory, CMStories, ARND/Others
CVLTC, VSRinean
Verbak W{ K 2 NRXCWAEf I & T-score 1 study:1 pFAS, 1 ARND/Others
Verbak W[ 2 y 3 : GVEIL, V8RT, CMS mean/SD 6 studies:3FASD, 1 FAS, 1
stories FASHFAS, 2 ARND/Others
Verbak WongDelay@ CVLIC OR/Frequency | 1 study:1 FASD
+SNB It wWievya 5SSt &Q | zscore 1 studies:1 FASD
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Visual/Verbalg W{ K 2 NIi KABS,fWord Q| mean/SD 5 studies:5 FASD, 1 ARND/Others

Stem Completion TargelEPSY memory for

names, Memory of 16 objects

Visual/Verbak W{ K 2 NIt NEPSH | & Q | OR/Frequency | 1 study:1 FASD

memory for names

Visual/Verbak W[ 2 y 3 : NEBSYIm@rtbry | OR/Frequency | 1 study:1 FASD

for names

Visual/Verbak W[ 2 y 3 : MeSdnlogl1€ mean/SD 2 study: 2 FASD

objects NEPSY Memory for Names

Non-Verbak 8hort5 S f : WRAMLVisual mean/SD 3 studies:1 FASD, 1 FAS, 1

memoryindex, NVSRT, TOMAL ARND/Other

NonVerbak W{ K2 NIIRGSf I @ Q | T-score 3 studies:2 FASD, 1 pFAS, 1
ARND/Others

Non-Verbak W{ K 2 NIi CANBABIP&tt€n | OR/Frequency | 1 study:1 FASD

Recognition

Non-Verbak W[ 2 y 3 : WRSTI TORIAL | mean/SD 2 studies:1 FAS 1ARND/Others

Non-Verbak Wong5 S f : RERD T-score 3 studies:2 FASD, 1 pFAS, 1
ARND/Others

NonVerbak W[ 2 y 3 :BFISTE | & Q OR/Frequency | 1 study:1 FASD

SelfReport: Everyday Memory Questionnaire

mean/SD

1 studies 1 FASD

GRADE ratinder memory

S 2| Risk of | Inconsistency]indirectnesy Imprecision |Other| PAE |Control
studies| bias

EXPOSURE STUDIES

Certainty assessment

Absolute
(95% ClI)

Relative
(95% ClI)

Certainty

+ SND I f WaK2 NI R\ listierfarendel: [ ¢ = b9t { |
Light
1 serioug | not serious | not serious seriou$ none| 93 6669 - SMD 0.000.2 | g @gP P
lower to 0.2 Low
higher)
Moderate
1 | serioug| notserious | notserious| notserious | none| 755 | 6669 - SMD 010(003 | G & ¢
higherto 018 | a 2 R S NJ
higher)
Confirmed unquantifiable
1 seriou$ | notserious | notserious| seriousf | none| 49 47 - SMD1.12 lower| & ¢P P
(155 lower to Low
0.69lower)
Any level
2 serioug | notserious | not serious| notserious | none| 2546 | 7229 - SMD 0.140.09 | &&6aP
higher t0 0.18 | Moderate
higher)
0 studies fotheavy orvery heavy
+ SND I f Wade@aNOVLRSt I 8 Q |
Confirmed unquantifable
1 serious | not serious | not serious| seriousf none| 81 81 - SMD 0.8 lower| ¢ ¢P P
(1.12 lower to
0.48 lower)

0 studies for light, moderate, heavy & very heavy

+ SND | €

Wi 2yCRARS) I 8Q 6/ [ ¢

Light
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1 serioug | not serious | not serious | not serious [ none| 755 | 6669 SMD 0.100.03 | & & &P
higher to 0.18 | Moderate
higher)
Moderate
1 serioug | not serious | not serious | not serious [ none| 755 | 6669 SMD 0.160.08 | & & &P
higher to0 0.23 | Moderate
higher)
Confirmed unquantifiable
1 seriou$ | not serious | notserious| seriousf |none| 81 81 SMD1.75lower | P P P
(2.12lower to Very Low
1.39lower)
Any level
2 seriou$ | not serious | not serious | notserious | none| 2546 | 7529 SMD 0.1éhigher| & aar
(0.11 higher to| Moderate
0.20 higher)
0 studies fotheavy orvery heavy
+ SND I f WiseopeICVRISE I 8 Q 1
Confirmed unquantifiable
1 seriou$ | not serious | not serious| seriousf none| 81 8l SMD 0.%lower | & GP P
(1.2 lower to Low
0.64 lower)
0 studies for light, moderate, heavy & very heavy
+ A & dzl f shartSISID IKEBCY
Heavy
1 seriou$ | notserious | not serious| seriousf none| 25 21 SMD 0.61 lower] & &P P
(1.21 lower to Low
0.02 lower)
0 studies for light, moderate, very heag&unquantified
Non@SNB I f WAK2NI RSfEF@Q ow/ Cceo
Confirmed unquantifiable
1 seriou$ | not serious | not serious| serious none| 28 28 SMD 0.67 lower] & &P P
(1.21 lower to Low
0.13 lower)
0 studies for light, moderate, heavy & very heavy
Non@SNb I Wiz2y3a RStFeQ 6w/ C¢o
Confirmed unquantifiable
1 seriou$ | not serious | not serious| seriou$f none| 28 28 SMDO0.86 lower| & GP P
(1.41 lower to Low
0.31 lower)
0 studies for light, moderate, heavy & very heavy
DIAGNOSED STUDIES
+ SND I f W& K2 NIstorRiBeémbry, QMSitcrias,! Stoify Memory
FASD
3 seriousg seriou$ not serious| serious’ none| 100 90 SMD 1.10 lower| &P PP
(2.13 lower to 0.0|] Very Low
lower)
+ SND I f YERRZTRBtorRMemond
FASD
1 seriou$ | not serious | not serious| seriousf none| 19 18 SMDO0.95 lower | & 6P P
(1.63 lower to 0.2 Low
lower)
+ SND I f  WAWRAMYerbal $1enhody de, Story Memory, Ci8®ries, CVL-T, VSRmean)
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FASD
4 serioug serious$ not serious serious none| 124 121 - SMD1.24 lower| P P P
(2.11 lowerto | Very Low
0.38 lower)
FAS
1 serious | not serious | not serious| seriousf none| 45 49 - SMD 0.78ower | & &P P
(1.2 lower to 0.3¢ Low
lower)
pFAS
1 serious | not serious | not serious| serious: none| 36 60 - SMD 0.92 lower] & &P P
(1.36 lower to Low
0.49 lower)
ARNDOther
2 serioust serioud not serious serious none| 73 77 - SMD 0.61 lowen P P P
(1.54 lower to | Very Low
0.32 lower)
+ SND I f Wa KFEQIiscdreSt I 8Q o/ *
pFAS
1 seriou$ | not serious | not serious| seriousf none| 20 16 - SMD 2.06 lower] & &P P
(2.89 lower to Low
1.24 lower)
IARNDOther
1 seriou$ | not serious | not serious seriouss none| 24 16 - SMD 2.54 lower] & &P P
(3.4 lower to 1.6 Low
lower)
VerbalWf 2 y ) ROITNBRT, CMSBories)
FASD
3 seriou$ | not serious | not serious| seriousf none| 90 94 - SMD 0.8lower | & P P
(1.19lower to Low
0.58 lower)
FAS
1 seriou$ | not serious | not serious| serious: none| 45 59 - SMD 0.79 lower] & &P P
(1.19 lower to Low
0.39 lower)
pPFAS (1x FAS/pFAS)
1 seriou$ | not serious | not serious seriousf none| 36 60 - SMDO0.78 lower| & &P P
(1.21 lower to Low
0.35 lower)
IARNDOther
2 serious seriou$ not serious| seriousf none| 73 77 - SMD 0.83 lower] P P P
(2.59 lower to | Very Low
0.94 lower)
+ SND I f  WC\LJCHFregunc{Cateifs inclear)
FASD
1 serious | not serious | not serious|veryseriousf| none| 24/35 | 23/35 | OR 1.14| 29 more per ap PP
(68.6%)] (65.7%) (0.42to | 1,000(from 211| VerylLow
3.09) fewer to 198
more)
+ SND It Wt 2yCHzsder8f I 8Q o6/ [ ¢
FASD
1 seriou$ | not serious | not serious|veryseriousef| none| 21 7 - SMDO0.64 lower| P P P
(1.52 lower to | VeryLow
0.23higher)

+ A & dzl f kK £ SND | ABCE KIS CdrnBlétibneT &get) NEIPS¥mory for names, Memory of 16 objects)
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FASD
5 serioug serious$ not serious serious none| 228 275 - SMD 0.44 lower] gP P P
(0.87 lower to | Very Low
0.01 lower)
IARNDOther
1 seriou$ | not serious | not serious|very seriou%ef none| 62 35 - SMD 0.09 lower| P P P
(0.51 lowerto | Very Low
0.32 higher)
+Addzk f K+ SNDIE WandkdiIdr ndrfes) (FRquenoytchildren <1SD below normmiiz)
FASD
1 seriou$ | not serious | not serious| seriousf none| 21/32 | 8/30 | OR5.25| 390 more per | & &GP P
(65.6%] (26.7%) (1.77 to | 1,000(from 125 Low
15.61) more to 584
more)
+Addzk £ K+ SNDIE -WhethofyFor RaBiésfFréo@endy lofEhildren <1SD below normative mean)
FASD
1 serioug | not serious | not serious| seriousf none | 25/32 | 12/30 | OR5.36| 381 moreper | & &P P
(78.1%] (40.0%) (1.76to | 1,000(from 140 Low
16.28) more t0516
more)
+ A & dz £ kK £ S ND 16fobjeérs NEPSHM MerSoty [fo Nameks
FASD
2 seriou$ | not serious | not serious serious none| 79 84 - SMD 079lower | & 6P P
(1.11lower to Low
0.47 lower)
Non@SNDB I f WaK2 Niieas®R&] | @ Q 0 @I NR 2 dza
FASOOQWRAMLVMI)
1 serious | not serious | not serious| seriousf none| 20 20 - SMD 725lower | & P P
(9.4 lower to Low
5.47 lower)
FASNVRST)
1 serious | not serious | not serious| seriousf none| 47 58 - SMD 058lower | & &P P
(0.97lower to Low
0.18lower)
IARNDOther (TOMAL)
1 serious | not serious | not serious| seriousf none| 19 21 - SMD1.00lower | & &P P
(1.66lower to Low
0.34lower)
NondSND I f WERKETNEcOr®St I & Q
FASD
2 seriou$ | not serious | not serious serious none| 67 106 - SMD 0.78 lower] ¢ ¢GP P
(1.10 lower to Low
0.45 lower)
pFAS
1 seriou$ | not serious | not serious seriousf none| 20 16 - SMD 1.60 lower] & 6P P
(2.37 lower to Low
0.84 lower)
IARNDOther
1 seriou$ | not serious | not serious serious none| 22 16 - SMD 172lower | & 6P P
(2.491ower to Low
0.96 lower)
Non@SND I f Wa K2 NIFrequénty(Quiifs undlearp ¢ ! . 0

FASD
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1 seriou$ | not serious | not serious| seriou$ none| 18/24 | 22/26 | OR 0.55| 95 fewer per G GaP P
(75.0%)] (84.6%)| (0.13to | 1,000(from 429 Low
2.23) [fewer to 78 more
Non@SNbFf Wiz2y3a RStFeQ obxw{¢ g ¢ha! [0
FAS
1 seriou$ | not serious | not serious| seriou$f none| 47 58 - SMD 0.50 lowen & 6P P
(0.89 lower to Low
0.11 lower)
ARNDOther
1 seriou$ | notserious | not serious| seriou$f none| 19 21 - SMD 1.04 lower] & &P P
(1.70 lower to Low
0.37 lower)
Non@SND I f W 2 y(BscdRept I 28Q ow/ C¢O
FASD
2 seriou$ | not serious | not serious| seriousf none| 67 106 - SMD 0.77 lowern & P P
(1.09 lower to Low
0.45 lower)
pFAS
1 seriou$ | not serious | not serious| seriousf none| 20 16 - SMD 2.28 lower] & 6P P
(3.14 lower to Low
1.42 lower)
IARND/Other
1 seriou$ | not serious | not serious| serious none| 21 16 - SMD 2.20 lower] & &P P
(3.04 lower to Low
1.36 lower)
Non@SNDB I f Wi 2 yFEequBnSyf (CudffQundearC [ ¢ 0
FASD
1 seriou$ [ not serious | not serious|  serioug'’ none | 26/35| 28/35 | OR0.72| 58 fewer per aaP P
(74.3%] (80.0%) (0.24 to | 1,000(from 310 Low
2.22) |fewer to 99 more
Selfreport (Everyday memory questionnaigeSpatial Memory
FASD
1 seriou$ | not serious | not serious seriou$ none| 41 64 - SMD 171higher| ¢ @gP P
(1.2 higher to Low
2.17higher)

Notes: Clconfidence intengiVlDstandardized mean differédBegdds ratio.
Explanationsa) >50% of studies were rated as moderate or high risk of bias; b) High he&%gandisighificaniscjuare for
heterogeneity);>§0% of studies had a sample not representative of the Australiamffatofs;overall estimatessed the line
of no effece)Wide 95% Cls for overal effect; f) optimal information size criteria not met.

Meta-analyses for memory
EXPOSURE STUDIES

+ S NIBK 2f NJiW: RAVETE NERSY Word list interferémean/SD)
Light PAE an¥S NDbShdrt DSVt I[(nde&n/SD)(1 study)

Light PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Lees etal 2020 {3-11yrs, RAVLT) 97 31 93 97 3 EBBE69 100.0% 0.00[-0.20,0.20] [ ]

Total (95% Cl) 93 6669 100.0% 0.00 [-0.20, 0.20]

Heterogeneity: Mot applicahle I 1

Testfor averall effiect Z=0.00 (F =1.00) 4 |-_izgh‘t pAEchntrmz

Risk of bias legend
(A) Overall RoB




Note: Lees et al 2020 also repofRAVLT learning. A A
Moderate PAEand VS N.b Shdrt DSt I(nde&@n/SD)(1 study)
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Moderate PAE Control Std. Mean Difference §td. Mean Difference Risk of Bias

Study or Subgroup Mean S0 Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Lees etal 2020 (8-11yrs; RAVLT) 10 29 7a5 97 3 BBARY 100.0% 010[0.03,0.18] ®
Total (95% CI) 755 6669 100.0% 0.10 [0.03, 0.18]

Heterogeneity; Mot applicable |_4 |2 5 é 4|

Test for overall effect: Z= 261 (P = 0.009) Moderate PAE Contral

Risk of bias legend

(A) Overall RoB

Note: Lees et al 2020 also reports RAVLT learning.
ConfirmedPAELevelUnquantifiable and VS NDb Shdrt DSH  [(nge&/SD)(1 study)
Confirmed ungquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean sSD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A

Glass et al 2015 (8-16yrs; NEPSY a 257 48 108 256 47 100.0% 142 [-1.55,-0.69) [ ]

Total (95% CI) 49 47 100.0% -1.12 [-1.55, -0.69] L 3

Heterogeneity, Mot applicable 5_4 52 3 1

Testfor overall effect Z=45.09 (F = 0.00001) Confirmed unquantifiable  Contral

Risk of bias legend

(A) Overall RoB

Any PAHevel andVS NI Shdrt DSH [{nge&n/SD)(2 studies)
Any PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean 5SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Furtado et al 2016 {11-12yrs; RAVLT) 711 144 28 BF1 184 B 0T% 0.23 [-0.30, 0.76] =
Lees et al 2020 {9-11yrs; RAVLT) 10 29 7518 9.6 3 7201 99.3% 0.13[0.09,0.18] ®
Total (95% CI) 2546 7229 100.0% 0.14 [0.09, 0.18] |

Heterogeneity: Tau®= 0.00; Chi*=013,df=1 (P =072}, F=0% I_4 I2 b é 4:

Testfor overall effect 2= 5.86 (P = 0.00001) Any PAE  Contral

Risk of bias leqend
{A) Overall RoB

Note: Furtado et al 2016 also repor®&CFT figure cOpRAVLT total score, recognition, proactive interferereel retroactive interference.

Lees et al 2020 also reports RAVLT Iearning.A R
+ S NBhbort DS W I G¥IQXC (z-score
ConfirmedPAELevel Uhquantifiable andVS Nb Shdrt DSHE  [(z&d@re)(1 study)

Confirmed unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Grogs etal 2018 (10-16yrs, CYLT-C) -0.329 0.937 21 0363 0732 21 100.0% -0.80 [F1.12,-0.48] ®
Total (95% CI) 81 81 100.0% -0.80 [1.12, -0.48] &>
Heterogeneity: Mot applicakle I_4 I2 B é 4!
Test for overall effect Z=4.88 (P = 0.00001) Confirmed unquantifiable Control
Risk of bias legend
(&) Overall RoB
Note: Gross et al 2018Iso reports CVLCT total learning A ¢Score) and recognition discriminabilitygzore)
+ S NJhohdgDS WIC¥IGQTRAVL{mean/SD)

Light PAE an®S NDLbrg DS¥ I(nge&n/SD)(1 study)

Light PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Lees et al 2020 (9-11yrs; RAVLT) 10 28 755 97 3 BGES 100.0% 010[0.03,0.18] []
Total (95% CI) 755 6669 100.0% 0.10 [0.03, 0.18]
Heterageneity: Mot applicahle 1_4 :2 ﬁ é 4:
Testfor overall effect: £= 2.61 (P = 0.003) Light PAE Contral

Risk of bias legend
(A) Overall RoB

Note: Lees et al 2020 also reports RAVLT learning.



Moderate PAE an®/S NJBLbnig DSW (nde&n/SD)(1 study)
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Moderate PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Lees etal 2020 (8-11yrs; RAVLT) 96 31 785 91 3.2 BBEY 100.0% 016 [0.08, 0.23] =
Total (95% CI) 755 6669 100.0% 0.16 [0.08, 0.23] t
Heterogeneity. Mot applicable 5_4 52 : é 4|
Test for overall effect: Z=4.08 (P = 0.0001) Moderate PAE  Contral
Risk of bias legend
(A) Overall RoB
Note: Lees et al 2020 also reports RAVLT learning.
ConfirmedPAELevel Lhquantifiable PAE and/S NDLbng DSW I{nde&h/SD)(1 study)
Confirmed unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 85% CI IV, Random, 85% CI A
Gross et al 2018 (10-18yrs; CWLT-C) 10 1.33 81 123 128 81 100.0% -1.76[-2.12,-1.39] []
Total (95% Cl) a1 81 100.0% A1.75[-212, 1.38] &
Heterogeneity, Mot applicable 5_4 52 3 é 45
Testfor overall effect £2=9.45 (P = 0.00001) Confirmed unquantifiable Control
Risk of bias legand
{A) Overall RoB
Note: Gross et al 2018 also reports CMLTotal learning A ¢Score) and recognition discriminabilitygzore)
Any PAE an¥/S NDLbrig DSW [(n&e&h/SD)(2 studies)
Any PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Furtado et al 2016 {11-12yrs; RAVLT) 135 1.55 28 1311 175 28 0T7% 0.23[-0.29, 0.76] ®
Lees et al 2020 (9-11yrs; RAVLT) 96 31 2518 91 32 7501 99.3% 046011, 0,200 ®
Total (95% CI) 2546 7529 100.0% 0.16 [0.11, 0.20] |
Heterageneity: Tau®= 0.00; Chi*= 0.08, df=1 (P = 0.78); F= 0% 5_4 52 ] é 45

Testfor overall effect: 2= 6.88 (P = 0.00001) Any PAE  Caontrol

Risk of bias legend
(A) Overall RoB

Note: Furtado et al 2016 also repor®&CFT figure cOpRAVLT total score, recognition, proactive interfereregl retroactive interference.

Lees et al 2020 also reports RAVLT learning.

+ S NJohgDS Wi C¥IQC (z-scord
ConfirmedPAELevel Uhquantifiable andVerbal LongDS f l(z&d@re)(1 study)

Confirmed unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Gross etal 2018 {10-168yrs; CWLT-C) -0.237 0922 81 0527 0628 81 100.0% -0.96 [-1.25, -0.64] .
Total (95% CI) 81 81 100.0%  -0.96[-1.29, -0.64] *»
Heterogeneity: Mot applicable 1_4 iz h é 4:
Test for overall effect: £=5.80 (F = 0.00001) Confirmed unquantifiable  Contral
Risk of bias legend
(A) Overall RoB

Note: Gross et al 2018 also reports C\L total learning A ¢Score) and recognition discriminabilitygzore)
+ A & dzl f sheartD8H IKABCYmean/SD)
VeryHeavy PAE anWlisual/VS ND Shdrt DSVt [(nge&@h/SD)(1 study)

Very Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Coles et al 1991 (5-8yrs, K-ABC)  B3.96 12.48 25 9262 1543 21 100.0% -0.61 [1.21,-0.02] [ ]
Total (95% Cl) 25 21 100.0% -0.61 [-1.21, -0.02] <
Heterogeneity: Mot applicahble il R 0 ? 7

Testfor overall effect 2= 2.02 (P = 0.04) Very Heavy PAE  Contral

Risk of bias legend
(A) Overall RoB

Note: Coles et al 1991 repor&topped PE 320.88g/w) and Continued P& 330.96g/w), used Continued (FL3) exposure.



NonVS NbShoft DSH# +REEXmMean/SD)
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ConfirmedPAELevel Uhquantifiable PAE andNon-Verbal ‘Short DS f {n&e&n/SD)(1 study)

Confirmed unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Furtado et al 2016 (11-12yrs, RCFT) 16.66 5.85 28 2007 595 28 100.0% -067 F1.21,-0.13] [ ]
Total {95% CI) 28 28 100.0% -0.67 [-1.21,-0.13] -
Heterageneity: Kot applicahble ._4 ;2 D ;'2 4.

Testfor overall effect: 2= 2.43 (F=0.01)

Confirmed unguantifiable Control

Risk of bias legend
(A) Overall RoB
Note: Furtado et al 2016 also repor®&CFT figure cOpRAVLT total score, recognition, proactive interfereracel retroactive interference.

NonVS NBbLbnfDSW REEXMean/SD)
ConfirmedPAELevelUnquantifiable PAE andNon-Verbal LongDS f l(nde&nh/SD)(1 study)

Confirmed unquantifiable Control Std. Mean Difference 5td. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Furtado et al 2016 (11-12yrs; RCFT) 15.68 514 28 202 517 28 100.0% -0.86 [-1.41,-0.31] [ ]
Total (95% CI) 28 28 100.0% -0.86 [-1.41, -0.31] -
Heterogeneity: Mot applicable i 5 b 5 1

Test for overall effect: 2= 3.08 (F = 0.002) Confirmed unquantifiable Control

Risk of bias legend
(A) Overall RoB

Note: Furtado et al 2016 also repor®&CFT figure coOpRAVLT total score, recognition, proactive interfereraeel retroactive interference.
DIAGNOSED STUDIES
+ S NJBhort DS ¥ WR@MLstory memoryCMSstories Story Memorymean/SD)

FASD YR + SND I f (mdanfSR)8EtudRS f | & Q
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Kaemingk et al 2000 (6-16yrs; WRAML-Sh) 585 2.452 200 104 2.4 200 31.7% -1.81 [F2.56,-1.06] — @
Kalberg et al 2013 (6-8yrs; Story Memony 659 186 61 708 218 52 36.3% -0.25 062, 017] ®
‘Willoughby et al 2008 (9-158yrs, CMS-stories) 3473 2049 19 B0.22 1517 18 32.0% -1.26 [2.08, -0.64] —— @

Total (95% CI) 100 90 100.0% -1.10 [-2.13, -0.07] .

Heterogeneity: Tau= 0.73; Chi*=17 .42, df= 2 (F = 0.0002); F= 89% 5_4 iE b 152 45

Testfor overall effect: 2= 2.08 (F = 0.04) FASD Control

Risk of bias legend
(A} Overall RoB
Note: Kaeminglet al 2000 also reportsocalisation taskquadrant localisationWRAML visual learnirandverbal learningWilloughby et

al 2008 also report€MSmeasures (cohort exclusion: Agnihotri et al 2019y IC cued recalROCF delayed spatial recall

+ S NJhorf DS ¥ +C¥I1QT Story Memorymean/SD)

FASOD YR + ShhbBOS{ | GIQAAT Story Memorymean/SD)(1 study)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Willoughby et al 2008 (3-15yrs; CVLT-C) 944 415 19 1261 1.98 18 100.0% -0.95 [-1.63,-0.26] ®
Total (95% CI) 19 18 100.0% -0.95 [-1.63, -0.26] -
Heterogeneity: Mot applicahle 1_4 _12 b é 4-

Test for overall effect: £= 2.71 (P = 0.007) FASD Control

Risk of bias legend
(A) Overall RoB
Note: Willoughby et al 2008 also repo&dSmeasures (cohort exclusion: Agnihotri et al 2012y TC cued recalROCF delayed spatial

recall
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+ S NBhorf DS ¥ FWRAMLEVerbal Memory Indéstory MemoryCMSStorie$CVLITVSRTmean/SD)

FASD Y R+ Shiubst &t 48 Q o udighk { 5 0
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Kaemingk et al 2003 {B-1Byrs; WWRAML-WhI) GB.Y 11.6276 20 8395 9302 20 23.3% -2.07 [2.85,-1.29] — ?

Kalherg etal 2013 (6-8yrs; Story Memory) 65.9 186 61 708 218 52 27.4% -0.25[-0.62,0.12] =T L ]
Willoughby et al 2008 (8-15yrs; CMS-stories)  34.73 209 19 6022 1517 18 24.0% -1.36 [-2.08,-0.64] — @
Wozniak et al 2013 (10-17 yrs; CVLT-C-tataly 43 11.5 24 57 7B 31 25.3% -1.45 [2.06,-0.85] —a— ®

Total {95% CI) 124 121 100.0% -1.24 [-2.11, -0.38] -l

Heterogeneity: Tau®= 0.67; Chi®=25.24, df= 3 {P = 0.0001}; F= 88% 5_4 !2 f

Testfor overall effect: £= 283 (P =0.005)

Risk of bias legend
(A) Overall RoB

a 2
FASD Control

Note: Kaemingk et al 2003 also repoi$RAML General Memory Indé¥illoughby et al 2008 also repor@MSmeasures (cohort
exclusion: Agnihotri et al 2019)ther CVLTCmeasuresand ROCF delayed spatial recillozniak et al 2(also reportsCVLTC trial 1 and

long-delay recall (zscores)

FAS YR + ShibDSE [(riée&n/SD)(1 study)
FAS Control Std. Mean Difference 5td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Coles etal 2010 (22-23yrs; WERT-mean) 713 208 45 849 1.36 49 100.0% -0.78 [-1.20,-0.36] ®
Total (95% Cl) 45 49 100.0% 0.78 [-1.20, -0.36] <&
Heterogeneity: Mot applicable 1_4 52 1 é
Testfor overall effect £= 3.65 (F =0.0003) FAS Control
Risk of bias legend
(A) Overall RoB
PFAS Y R+ Shbkb5H St F4e Q  o(Yssubyy k { 50
pFAS Conftrol $td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% CI A
Lewis et al 2015 (10yrs; CYLT-C; FASInFAS) FAER! 3 97 26 B0 100.0% -0.92 [1.36,-0.49) ®
Total (95% CI) 36 60 100.0% -0.92 [-1.36, -0.49] L 3
Heterogeneity: Mot applicable 5_4 52 ] é

Test for averall effect Z= 416 (P = 0.0001)

Risk of bias legend
(A) Overall RoB

pFAS Control

Note: Lewis et al 2015 also repo@%LTC immediate and total learningnd recognition discrimination.
+ ShiwbDS £ (nde&n/SD)(2 studies)

ARND/Othert y' R

ARND/Other Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Dudek etal 2014 (11-14 yrs; CMS-staries; ARND) 53 32 18 126 24 17 44.5% -1.14 [-1.86,-0.41] —— [ ]
Lewis et al 2014 {10yrs; CWLT-C; non-syndromal) 92 249 548 97 28 B0 555% -0.18[-0.585, 0.19] .
Total {95% CI) 73 77 100.0% -0.61 [1.54, 0.32]

Heterogeneity: Tau®=0.37, Chi*=5.35 df=1 (P=0.02);F=81%
Testfor overall effect Z=1.28 (P=0.20)

Risk of bias legend
(A) Overall RoB

- 0
ARND/Other Control

Note: Dudek et al 2014 also reporf©OMAL word selective immediate and delayeWS picture and faceandRCFT delayegd-score.
Lewis et al 2015 also repor®/LIC immediate and total learningnd recognition discrimination.

+ § NJhior DS ¥ +C¥IGT (T-score

pFAS Y R + ShhkbOS £ I GIAT(T-score (1 study)
pFAS Control 5td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Astley et al 2003k (8.5-16yrs; CWLT-C-tatal) 38E 131 20 B1.2 B5 16 100.0% -2.06 [2.89,-1.24] ®
Total (95% CI) 20 16 100.0% -2.06 [-2.89, -1.24] -l
Heterogeneity: Mot applicable T 3 s 7 I\

Test for overall effect; Z2= 4.88 (P = 0.00001)

Risk of bias legend
(A) Overall RoB

Note: Astley et al 2009 also repor®V/LTC List A Trial 1 free recall¢tore)

pFAS Control
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ARNDOtherl Yy R+ ShikbDS f | G¥IQIT(T-score (1 study)

ARNDIOther Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Astley et al 2009b(8.5-16yrs, CYLT-C-total, SE/AE) 388 48 24 612 645 16 100.0% -2.54 [3.40,-1.68] —.— ®
Total (95% CI) 24 16 100.0% -2.54 [-3.40, -1.68] e
Heterogeneity; Mot applicable 5_4 52 3 é 45
Test for overall effect: Z=5.77 (P = 0.00001) ARNDICther Control

Risk of bias legend
(A) Overall RoB
Note: Astley et al 2009 also repor®V/LTC List A Trial 1 free recallgdore)

+ S NJohgDS W1 C¥IGT VSRITMSstories(mean/SD)
FASD Yy R + Bohgm$ f | AT VSRTCMSstories (mean/SD)(3 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Crocker et al 2011 (7-14yrs; CVLT-C) 936 412 22 1141 22 22 138% -0.81 [-1.53,-0.28] —=— @
Gautarm et al 2014 (6-17yrs; CWLT-C) a8 311 49 114 254 54 &G60% -0.89 [1.30,-0.44) - [ ]
Willoughly et al 2008 (3-16yrs; CYLT-C) 053 408 19 1228 187 18 202% -0.85 [1.62,-0.17) — [
Total (95% CI) 90 94 100.0% -0.89 [-1.19, -0.58] L 2
Heterageneity: Tau®= 0.00; Chi*= 0.02, df= 2 (F = 0.99); I*= 0% 5_4 2 p 2 45
Testfor averall effect Z= 571 (P = 0.00001) FASD Control

Risk of bias legend
(A) Overall RoB
Note: Crocker et al 2011 also reports CMLTetention and CVET recognitiordiscriminability(mean/SD)Crocker et al 201has confirmed

unquantifiable PAEor all participantswith 59%FASWilloughby et al 2008Iso reportsCMSmeasures (cohoréxclusion: Agnihotri et al
2019),CVLTC cued recalROCF delayed spatial recall

FAS Y R + BohgD$ £ [(md¥an/SD (1 study)

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Coles et al 2010 (22-23yrs, VERT-delayed) 6.27 2.98 45 847 26 59 100.0% -0F9-1.19,-0.39) [ ]
Total (95% CI) 45 59 100.0% -0.79 [-1.19, -0.39] &>
Heterogeneity; Mot applicable 5_4 iE ? é 45
Testfor overall effect: Z=3.83 (P =0.0001) FAS Control

Risk of bias legend
(A) Overall RoB

Note: Coles et al 2019SRT learning slope, recdll, 8IVRT learning slopetc.

PFAS Y R + BohgD$ £ [(nd&n/SD (1 study)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% Cl IV, Random, 95% CI A
Lewis et al 2015 {10yrs; CWLT-C; FAS/pFAS) 74031 36 95 26 6O 100.0% -0.78 [-1.21,-0.35] [ ]
Total (95% CI) 36 60 100.0% -0.78 [-1.21, -0.35] L 3
Heterogeneity: Mat applicable 5_4 52 3 é 45
Test for overall effect Z= 3.57 (P = 0.0004) pFAS Control

Risk of bias legend
(A) Overall RoB
Note: Lewis et al 2015 also repof@¥/LTC immediate and total learningnd recognition discrimination.

ARNDOtherl Yy R+ BohgD$ £ I(n¥&n/SD (2 studies)

ARNDIOther Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Dudek etal 2014 (11-14 yrs; CMS-stories; ARMND) 82 189 18 125 2.8 17 48.0% -1.77 [-2.66,-0.97] —— []

Lewis etal 2014 (1 0yrs; CYLT-C; non-syndromal) 97 26 a5 96 2.6 B0 52.0% 0.04 [-0.33,0.40] L ]

Total (95% CI) 73 77 100.0% -0.83 [-2.59, 0.94]
Heterogeneity: Tau®=1.53; Chi*= 16.32, df=1 (P = 0.0001}); F= 94% I_4 I2 5 é 4:
Test for overall effect; Z= 092 {P = 0.36) ARND/Other Caontrol

Risk of bias legend
(A) Overall RoB
Note: Dudek et al 2014 also reporfOMAL word selectiienmediate and delayedCMS picture and faceandRCFT delaye@-score.

Lewis et al 201&lso reportsCVLIT immediate and total learningnd recognition discrimination.
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+ S NJiohgDS fWIC¥IGT (OR/Frequendy

FASD y R + BOohgD$ f I(GRErequency(l study)
FASD Control Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Mattson & Roebuck 2002 (8.5-1 Pyrs; CWLT-C) 24 35 23 35 100.0% 1141042, 3.09 [ ]
Total (95% CI) 35 35 100.0% 1.14[0.42, 3.09]
Total events 24 23
Heterogeneity: Mot applicable f t ) t |
Testfar averall effect Z=0.25 (P = 0.80) oo D-1Contro|1 FASD 110

Risk of bias legend
(A) Overall RoB
Note: Mattson & Roebuck 2002 also repof@¥/LTC total learning and delayed re¢&8FLT total learning and delayed recall (unadj)

WRAMLsound symbol learnin@% correcl.

+ S NJohgDS W1 C¥IAT (zscore)
FASD and S NJdndDS ¥ I(z&dre)(1 study)

FASD Control $td. Mean Difference $td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Fryer etal 2012 (9-21yrs; CWLT-C) -0.7 182 21 028 085 7 100.0% -0.64 [-1.52,0.23] r =
Total (95% CI) 21 7 100.0% -0.64 [-1.52, 0.23] -
. B I | | ]
Heterogeneity. Mot applicahble |_4 _|2 b ﬁ 4-

Testfor averall effect Z=1.44 (F=0.15)

Risk of bias legend
(A) Overall RoB

FASD Control

Note: Fryer et al 2012 also reports CMLTist A Learning. Fryer et al 2012 has confirmed unquantifiable PAE for all participarég%with

FAS.

+ A a dzl £ $hartOSIb IKABEZWord Stem CompletiohargetNEPSY/ Memory of 16 objects)

FASDr Yy R + A & dzEhorkDS & NdeekniSD (B studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean §D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Coles etal 1997 (7-8.8yrs; KABC-5PC) 8364 11.09 22 80497 1318 35 19.0% -0.58 [1.13,-0.04] — [ ]
Mattson & Riley 1999 (8.5-18yrs; Word Stem-CT) a9 2437 21 B4 1972 21 17 T% -0.23[-0.83,0.38] T .
McLachlan etal 2020 (8-19yrs; NEPSY-I-MM) 7.2 33 64 949 69 23.23% -013[0.47,0.21] - B
Treit et al 2016 (5-19yrs; NEPSY-II: M) 6.1 36 105 9.3 135 24.5% -0.99 [1.26,-0.72] - @
Uecker & Madel 1996 (~10yrs; Memaory of 16 Ohbjects) a7 1w 15 727 149 15.6% -0.11 [-0.82, 0.61] — L]
Total (95% CI) 228 275 100.0% -0.44 [-0.87, -0.01] L 2
| , )

Heterogeneity: Tau?= 0.18; Chi*= 18.59, df= 4 (P = 0.0009); = 78%
Test for overall effect £=1.99 (F = 0.04)

‘4

N

0 2
FASD Control

4

Note: NEPSYI MFN is Memory for NameKABC SPC is@ientialProcessing Composite, Word St&fi is completiorarget Mattson &
Riley 1999 also repori#&/ord Stem Completion subdomairfeee and recognition free recall subdomains

ARNDDtherl Y R

+ A & dzEhbrkDS § NdielniSD (@ study)

ARNDIOther Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Coles et al 1997 (7-8.5yrsKABC-SPC;non-syndromall 8968 14.07 62 90.97 1318 35 100.0% -0.09 [-0.51,0.32] ®
Total (95% CI) 62 35 100.0% -0.09 [-0.51, 0.32]
Heterageneity: Not applicable ;_4 ;2 z I 4:
Testfor averall effect: £=0.44 {F = 0.6E) ARNDIOther Control
Risk of bias legend
(A) Overall RoB
+ A a dz f $heartPBID INERSW(Frequency/OR
FASD Y R + A & dzEhorkDS & NBaeuiencHOR]1 study)
FASD Control Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI A

Rasmussen etal 2013 (B-16yrs; MEPSY-11-MiT) 21 32 8 30 100.0% 528 [1.77,158.61] —.— [ ]

Total (95% CI) 32 30 100.0%  5.25[1.77,15.61] e

Total events 21 8

Heterogeneity: Mot applicable T 01 10 100

Testfor overall effect £= 2.98 (F = 0.003)

Risk of bias legend
(A) Overall RoB

Note: NEPSY MfN is Memory for Names.

"Control FASD
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+ A a dzI f Lorg BINEDINERBWFrequency/OR
FASD Y R + A & dzkohgR S § (Fi@dQéncy®R]1 study)

FASD Control Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Rasmussen et al 2013 (6-16yrs; NEPSY-11-Wf) 25 32 12 30 100.0% 5.36 [1.76, 16.28] ®
Total (95% CI) 32 30 100.0%  5.36[1.76, 16.28] -~
Total events 25 12
Heterogeneity: Mot applicable f f f |

T _ oot 01 1m0 100
Test for overall effect: 7= 2.96 (F=0.003) Control FASD

Risk of bias legend
(A) Overall RoB

Note: NEPSY MfN is Memory for Names.

+ A a dzl f Lorg BIN(DINERSWMemory of 16 objecs (mean/SD)
FASDH Y R+ A & dzlohgD& 5 ldean/SD)@studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
McLachlan et al 2020 (8-19yrs; NEPSY-1-Mf) 730033 64 96 25 B9 B1.8% -0.79F1.14,-0.43] ?
Uecker & Madel 1996 {~10yrs; Memory of 16 Objects) 687 1.88 15 833 159 15 18.2% -0.82 [1.57,-0.07] — @
Total (95% CI) 79 84 100.0% 0.79 [-1.11, -0.47] L 2
Heterageneity: Tau?= 0.00; Chi*= 0.01, df=1 (P = 0.94); F= 0% 5_4 52 5 é 45
Test for overall effect: £= 4 .85 (P = 0.00001) FASD Control

Risk of bias legend
(A) Overall RoB

Note: Uecker& Nadel 1996 also reports Memory of 16 objectpatial and distortion.

NonVS NBXK £ NI : \RRRAMLNYRST/TOMAL/ROCF/R@FEaN/SD)
FASDand NonVS NBShdrt DSV I(nge&@n/SD)(1 study)

FASD Control Std. Mean Difference $td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Kaemingk et al 2003 (6-16yrs; WRAML-YMD 7947 322 20 10055 242 20 100.0% -7.25[9.04,-5.47] ?
Total (95% Cl) 20 20 100.0% -1.25 [-9.04, -54T7] ‘
Heterageneity; Mot applicable 54 52 5 é j‘
Testfor overall effect: Z=7.96 (P = 0.00001) FASD Control

Risk of bias legend
(A) Overall RoB

Note: Kaeminglet al 2003 also reports WRAML General Memory Index.

FASand NonVS NbShdrt DSVt | ndean/SH (1 study)

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CIl IV, Random, 95% CI A
Coles etal 2010 (22-23yrs, NVRST-mean) 518 1.58 47 5497 115 58 100.0% -0.58 [-0.97,-0.18] ®
Total (95% CI) 47 58 100.0% -0.58 [-0.97, -0.18] &
Heterageneity. Mot applicable 5_4 52 b é 45
Testfor overall effect: Z= 2.88 (P = 0.004) FAS Control
Risk of bias legend
(A) Overall RoB
Note: Coles et al 2010SRT learning slope, recall 8th. RV&arning slopand other subdomains.
ARNDOtherand NonVS NDShdrt DSVt | nge&@h/SD) (1 study)

ARNDIOther Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Wheeler etal 2012 (10-14yrs; TOMAL, ARMD) 7.79 2492 19 1076 2.9 21 100.0% -1.00 [-1.66, -0.34] ®
Total (95% CI) 19 21 100.0% -1.00 [-1.66, -0.34] -
Heterogeneity: Mot applicable I_4 _I } 4:
Test for overall effect: Z= 2.96 (P = 0.003) ARNDIOther Contral

Risk of bias legend
(A) Overall RoB

Note: Wheeler et al 2012 also repor®MS measures (cohort exclusipiVilloughbyet al 2008.
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NonVS NbShoft DSH# +REEXmMean/SD)
FASDand Non@S NDB | £ W ankeanieD) (2Rt&died) @ Q 6

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Feietal 2011 (6-12yrs; ROCF) 3469 862 34 424 1364 35 439% -067 [1.14,-018] - [ ]
Treitetal 2017 (5-32wrs, RCFT) 3/ 14 33 47 12 71 BE1% -0.86 [-1.29,-0.43] E ®
Total (95% CI) 67 106 100.0% 0.78 [-1.10, -0.45] &
Heterogeneity: Tau®= 0.00; Chif=0.35, df=1 {F =0.559); F= 0% I_4 I2 ) 1’2 4!
Testfor overall effect: £=4.73 (F = 0.000013 FASD Graph

Risk of bias legend
(A) Owverall RoB

Note: Pei et al 2011 also reports ROCF copy raw (meanT&&¥) et 4 2017 also reports RCFT recognition.

pFASand NonVS NJb Shdrt D3V | nde&n/SD) (1 study)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Astley et al 2008hb (8.5-16yrs; RCFT, FASIpFAS) 301 103 20 498 1349 16 100.0% -1.60 [-2.37,-0.84] —.— [ ]
Total {95% Cl) 20 16 100.0% -1.60 [-2.37, -0.84] e
Heterogeneity: Mot applicable 5_4 52 1 é 45
Testfor averall effect Z= 410 (P = 0.0001) pFAS Contral

Risk of bias legend
(A) Overall RoB

Note: Astley et al 2009 also repor®VLTC List A Trial 1 free recall¢ore)

ARNDOtherand NonVS ND Shdrt DMt | nge&n/SP) (1 study)

ARNDIOther Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Astley et al 2008b (8.5-16yrs; RCFT; SEIAE) 387 104 22 498 139 16 100.0% -1.72 [-2.49, -0.95] —.— @
Total (95% CI) 22 16 100.0% -1.72 [-2.49, -0.96] B
Heterogeneity: Mot applicahle 5_4 52 3 é 45
Testfor overall effect 2= 4.43 (P = 0.00001) ARNDIOther Control

Risk of bias legend
(A) Overall RoB

Note: Astley et al 2009 also repor®V/LTC List A Trial 1 free recall¢ore)

NonVS NbShott DSH +CANIABmean/SD)
FASDand NonVS NJB Shdrt DSV | nde&n/SP) (1 study)

FASD Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Rasmussen et al 2013 (5-16yrs; CANTAB-PRM) 18 24 27 26 100.0% 0.55[0.13,2.23] — ®
Total (95% CI) 24 26 100.0% 0.55[0.13, 2.23] *
Tatal events 18 22
Heterogeneity: Mot applicable I f f |
Testfor owerall effect; Z2=0.84 (P =0.40) 0.01 DI'IControI FASD 10 Ton

Risk of bias legend
(A) Overall RoB

NonVS NBLbnfDSW IN&RSTOMALmMean/SD)
FASand NonVS NBLbnigDS¥ | née&n/SH) (1 study)

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Coles etal 2010 (22-23yrs; MVRST) 515 2.27 47 612 161 58 100.0%  -0.50 }0.89,-0.11] ®
Total (95% Cl) 47 58 100.0%  -0.50 [-0.89, -0.11] &
Heterogeneity; Mot applicable 5_4 52 3 é 45
Test for averall effect £=2.50 (P =0.01) FAS Control

Risk of bias legend
(A) Overall RoB

Note: Coles et al 2010SRT learning slope, recall 8th. RV&arning slopether subdomains.
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ARNDOtherand NonVS NDLbnig DSY | ndedh/SH) (1 study)

ARNDIOther Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Wheeler et al 2012 (10-14yrs, TOMAL, ARND) a.84 1.4y 19 1062 177 21 100.0% -1.04 [-1.70,-0.37] ‘._ .
Total (95% CI) 19 21 100.0% -1.04 [-1.70, -0.37] ’
Heterageneity, Mat applicable 5_4 R t 45
Test for overall effect Z=3.06 (F = 0.002) ARNDIOther Control

Risk of bias legend
(A) Overall RoB

NonVS NbLbnfDSW REEXMean/SD)
FASDand NonVS NBLbrigDSW | nde&n/SDP) (2 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Feietal 2011 {6-12yrs; ROCF) 33451 BER 34 4074 1338 3/ 441% -063[-1.12,-0.119] - =
Treit et al 2017 (5-32yrs; RCFT) 3/ 15 33 47 11 71 A589% -0.88 [-1.31,-0.41] = ®
Total (95% CI) 67 106 100.0% -0.77 [-1.09, -0.45] L 2
Heterogeneity: Tau?= 0.00; Chif=0.57, df=1 (P = 0.45); F= 0% 5_4 52 B é 4|
Testfor overall effect £=4.70 (P = 0.00001) FASD Control

Risk of bias legend
(A) Overall RoB

Note: Pei et al 2011 also reports ROCF aapy(mean/SD).

pFASand NonVS NBLbrigDSW | nge&n/SP (1 study)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Astley et al 2009b (8.5-16yrs; RCFT: FASIpFAS) 289 84 20 532 116 16 100.0% -2.28[-3.14,-1.43) —.— ®
Total {95% CI) 20 16 100.0% -2.28[-3.14, -1.42] e
Heterogeneity: Mot applicable 5_4 52 p é 45
Testfor overall effect: £=5.18 (F = 0.00001) pFAS Control

Risk of bias legend
(A) Overall RoB

Note: Astley et al 2009 also repor@®VLIC List A Trial 1 free recall¢@ore)

ARNDOther and NonVS NBLbrig DSY | ndedh/SH) (1 study)

ARNDIOther Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Astley et al 20090 (8.5-16yrs, RCFT, SEXAE) 295 87 21 832 116 16 100.0% -2.20 [F3.04,-1.36] ®
Total (95% CI) 21 16 100.0% -2.20 [-3.04, 1.36] -
Heterogeneity: Mot applicable 5_4 52 p é 45
Testfor overall effect Z=513 (P = 0.00001) ARNDIOther Control

Risk of bias legend
(A) Overall RoB

Note: Astley et al 200®also reportsCVLIC List A Trial 1 free recallggore)

NonVS NBLbngDSW 1BELEmean/SD)
FASDand NonVS NDBLbnig DSW | nde&n/SP) (1 study)

FASD Control Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Mattson & Roehuck 2002 {8.5-1 Tyrs; BFLT) 26 35 8 35 100.0% 072024, 227 [ ]
Total {95% CI) 35 35 100.0% 0.72 [0.24, 2.22]
Total events 26 28

. . I | | ]
N I

estfor overall effect Z=0.487 (F=0.57) Control  FASD

Rizk of bias legend
(A) Overall RoB

Note: Mattson & Roebuck 2002 also repo@¥/LTC total learning and delayed re¢&8FLT total learning and delayed recall (unadj)
WRAML verbal and visual learniigequency).
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Selfreport: Everyday memory questionnaif@ean/SD)
FASDand Selfreport (mean/SD (1 study)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Agnihotr et al 2019 (9-17yrs; EMO-3R) 432 234 41 162 073 G4 100.0% 1.71[1.29,217] ®
Total (95% CI) LA 64 100.0% 1.71[1.25, 217] <
Heterogeneity: Mot applicable 5_4 52 7 é 45
Testfor overall effect: Z=7.33 (F = 0.00001) FASD Control

Risk of bias legend
(A) Overall RoB

Note: Agnihotri et al 201@lso reports other EMQ subdomairsdjusted mean (SD) used in metaalysis.

Summary of available outcomes &ftention

Attention
Study type Measures Data # studies
NEPSXYVisual Attention mean/SD 1 study:1 heavy PAE
Exposure Studies
TOVA commission errorgss),commission | mean/SD 2 studies 2 confirmed
errors plock 1), omission errorgss)and unquantifiable(different
omission errorskflock 1 measures)
Selective/ Sustained AttentionLeiter mean/SD 1 study:1 heavy
Sustained Attention (ss)
Selective/ Sustained AttentionTEACH OR/Frequency | 1 study:1 light, 1 moderate, 1
Selective/Sustained heavy
Selective/ Sustained AttentionTEACH OR/Frequency | 1 study:1 light, 1 moderate, 1
Selective heavy
Selective/ Sustainedittention: TEACH OR/Frequency | 1 study:1 light, 1 moderate, 1
Sustained heavy
Other Attention Measures NES3D2 test of | mean/SD 2 studies: 1 confirmed
attention unquantifiable 1 any PAE
(different measures)
Ext: Attention ¢ Caregiver ReportCBCL T-score 6 studies:1 very heavy4
confirmedunquantifiable 1 Any
Ext: Attention¢ Caregiver ReportCBCL OR/Frequency | 2 studies:1 light, 1 moderate, 2
heavy PAE
Ext: Attention¢ Teacher Report N/A
Ext: Attention¢ Self Report YSR OR/Frequency | 1 study:1 moderate, 1 heavy
NEPSY Measures NEPSY Auditory mean/SD 6 studies:6 FASD
Diagnosed Attention
Studies
NEPSY Measures NEPSY Response Set | mean/SD 6 studies:6 FASD
Other Attention MeasuresVIGIL/MWVisual mean/SD 2 studies:1 FASD]1 ARND/Others
total errors and auditory total errors, CHIT (different measures)
omission errors
Other Attention MeasuresiVA CPT Frequency 1 study:1 pFAS, 1 ARND/Other
Other Selective/ Sustainedttention mean/SD 2 studies:2 FASD
Measures Selective/Sustained Correct
Response TEACHap Mission NES3
Animal Following (no. correct)
Ext: Attention¢ Caregiver ReportCBCIC, T-score 10 studies6 FASD, 2 FAS, 2 pFA
CBRS 4 ARND/Others
Ext: Attention ¢ Caregiver ReportCBCIC OR/Frequency | 1 study:1 FASD
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Ext: Attention¢ Caregiver ReportDBD mean/SD 2 studies:2 pFAS

Ext: Attention¢ Teacher ReportTRF T-score 5 studies:3 FASD, 2 FAS, 2 pFAS
ARND/Others

Ext: Attention¢ Teacher Report DBD mean/SD 2 studies:2 pFAS

Ext: Attention¢ Self Report YSR T-score 1 study:1 pFAS, 1 ARND/Others

GRADE ratings for attention

Certainty assessment S 2T Effect Certainty
S 2 Risk of | Inconsistency Indlrectnes ImpreC|S|o Other PAE Contr | Relative Absolute
studies bias o] (95% CI) (95% CI)
EXPOSURE STUDIES
NEPSY: Visual attention
Heavy
1 serioug not serious serious serioust | none | 108 165 - SMD 0.2 lower | P PP
(0.44 lower to | VeryLow
0.05 higher)
TOVAomission errorgss) commission errorgss) omission errors block, Aandcommission errors block 1
Confirmed unquantifiable
1 serious not serious | not serious| serious’ | none 30 30 - SMD 068 4 da
lower (1.20 Low
lower to 0.16
lower)
1 serioug not serious | not serious| serious’ | none | 30 30 - SMD 0.57 lower| & &
(1.09 lower to Low
0.06 lower)
1 seriousg not serious | not serious very none 55 55 - SMD 0.18 lower| GP P P
serioug-ef (0.55lower to Very Low
0.20 higher
1 serioug not serious | not serious very none 54 54 - SMD 0.11 GP PP
serioug-ef higher(0.27 Very Low
lower to 0.48
higher)
Leiter sustained attention
Heavy
1 serioug not serious serious serious’ | none | 109 168 - SMD 0.22 lower| & &
(0.46 lower to Low
0.02 higher)
TEACHS selective/sustaineattention (OR/frequency{<1SD below the mean)
Light
1 not not serious | not serious| seriou$® | none | 675 758 | aOR 1.17 adada
serious (0.75to Moderate
1.81
Moderate
1 not not serious | not serious| seriou$® | none | 175 | 758 aOR aad
serious 1.37 Moderate
(0.63to
2.97)
Heavy
1 not not serious | not serious| seriousf | none 20 758 aOR adada
serious 3.21 Moderate
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(1.08 to
9.53)
TEACH selectig1SD below the mean)
Light
1 not not serious | notserious| seriousf | none | 675 758 aOR aaad
serious 0.97 Moderate
(0.61to
1.54)
Moderate
1 not not serious | not serious| seriousf | none | 175 758 | aOR 0.94 aaad
serious (0.45to Moderate
1.95)
Heavy
1 not not serious | not serious very none 20 758 | aOR 3.22 ad
serious serioug'ef (0.94 to Low
11.05)
TEACH sustaindd1SD below the mean)
Light
1 not not serious | not serious| serious® | none | 675 758 | aOR 1.17 aaad
serious (0.75to Moderate
1.81)
Moderate
1 not not serious | not serious very none | 175 758 | aOR 2.05 ad
serious serioug'ef (0.95to Low
4.41)
Heavy
1 not not serious | not serious| serious’ | none 20 758 | aOR 4.19 aaa
serious (2.17to Moderate
14.96)
NESS; Animal Following (number correct)
Confirmed unquantifiable
1 seriou$ not serious | not serious| seriousf none 38 60 - SMD 0.95 lower| & GP P
(1.38 lower to Low
0.52 lower)
D2 Test of Attention
Any PAE
1 seriou$ not serious serious serioug!f none 28 28 - SMDO0.39 GP PP
higher(0.14 VeryLow
lower to 0.92
higher)
CBCL Attention Caregiver Repdrstore
Very heavy
1 seriou$ not serious | not serious| seriousf none 20 19 - SMD 1.22 &G &P P
higher Low
(0.53 higher to
1.91 higher)
Confirmed unquantifiable
4 seriou$ serious not serious| serious none | 179 276 - SMD 1.95 GP P P
higher(0.61 VerylLow
higher to 3.29
higher)
Any PAE
1 serious not serious | not serious| not serious| none | 2518 | 7201 - SMD 0.10 aaad
higher (0.05 Moderate




higher to 0.15

71

higher)
CBCL Attention Caregiver Report (QRjtoffs unclear)
Light
1 not not serious | not serious| serious® | none | 208 690 | OR 168 aaad
serious (0.77, Moderate
3.68)
Moderate
1 serious not serious | not serious| serious none | 194 | 3609 | ORO0.6 - aaad
(03,12) Moderate
Heavy
2 serioug not serious | not serious| serious none | 164 | 4299 | OR2.04 - G agP P
(0.73, Low
5.7)
0 studies for very heawyAE
YSR Attention SeReport (OR{|Cutoffs unclear)
Moderate
1 seriou$ not serious | not serious| seriou$ none | 194 3609 OR 07 - g agpP P
(03,16) Low
Heavy
1 seriou$ not serious | not serious| seriou$ none | 107 3609 OR 11 - G agP P
(04, 3.0 Low
0 studies for light or very heavy PAE
DIAGNOSED STUDIES
NEPSY Auditory Attention
FASD
6 serioug seriousd not serious none 330 | 444 - SMD 081lower | gP P P
serious (1.07lowerto | Very Low
0.55 lower)
NEPSY Response Set
FASD
6 seriou$ seriougd not serious| serious none 328 | 448 - SMD 0.@ lower | gP P P
(0.9 lower to Very Low
0.37 lower)
Other Attention Measures (VIGIL/W: Vistiatal Errors, AuditoryT otalErrorg
FASD
1 seriou$ not serious | not serious| seriousf | none 46 53 - SMD 050 daP P
higher(0.10 Low
higher to 090
higher)
1 serioug not serious | not serious very none 46 53 - SMD 002lower | gP P P
serioug'ef (037lowerto | Very Low
0.42 higher)
Other Attention Measure$CPHlI Omission Errors)
ARND/Others
1 seriou$ not serious | not serious| seriousf none 22 21 - SMD 1.29 & GP P
higher(0.63 Low
higher to 1.95
higher)

Other Attention MeasureslVA CPT Full Response Quatig2SD below population mean)

PFAS
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1 serious not serious | not serious| seriou$’ | none | 15/20 | 2/16 | OR21.0 - G GP P
(3.49to Low
126.3)
ARND/Others
1 serious not serious | not serious| serioust | none | 13/24 | 2/16 | OR 8.27 - & GP P
(1.53to Low
44.62)
Other Selective/Sustained Attentidvieasures (TEA@Wap Mission, NES Animal Following (no. corject)
FASD
2 serioug serioud not serious very none 55 60 - SMD 0.19 gP PP
serioug-ef higher(1.17 Very Low
lower to 1.55
higher)
Ext: Attentiong Caregiver Rept: CBCIC, CBRE-score)
FASD
6 serious serioug’ not serious| serious | none | 189 | 1132 - SMD 1.01 ap PP
higher(0.54 Very Low
higher to 1.48
higher)
FAS
2 serioug not serious | not serious| serious none 30 796 - SMD 0.62 & aP P
higher (0.17 Low
higher to 1.07
higher)
pFAS
2 serioug serioud not serious| seriouse | none | 73 777 - SMD 1.17 grP PP
higher(0.62 Very Low
lower to 2.95
higher)
ARND/Others
4 serioug serioud not serious| serious none | 152 | 833 - SMD 1.46 GP PP
higher(0.61 Very Low
higher to 2.31
higher)
Ext: Attention¢ Caregiver Report: CBCLAttention Problems Fcore >65 or ADHDsEore >65)
FASD
1 serioug not serious | not serious| serious® | none | 173/ | 14/78 | OR15.82 - aar P
223 (8.19to Low
30.55)
Ext: Attentiong Caregiver ReporDBD
pFAS
2 serioug serioud not very none | 45 117 - SMD 1.06 GgP PP
serious | serioug-ef higher(0.23 Very Low
lower to 2.36
higher)
Ext: Attentionc Teacher ReporfTRKT-score)
FASD
3 serioug not serious | not serious| notserious| none | 124 | 1048 - SMD 0.78 4 & 6P
higher(0.59 Moderate
higher to 0.97
higher)
FAS
2 serioug not serious | not serious| not serious| none 74 967 - SMD 0.62 4 & 6P
higher(0.36 Moderate
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higher to 0.89
higher)
pFAS
2 serioug not serious | not serious| not serious| none | 132 967 - SMD 0.38 & & aP
higher(0.11 Moderate
higher to 0.66
higher)
ARND/Others
2 seriou$ not serious | notserious| not serious| none 83 967 - SMD 0.91 & & aP
higher(0.68 Moderate
higher to1.14
higher)
Ext: Attentionc Teacher Report DBD
pFAS
2 serioug not serious | notserious| serious none 45 | 117 - SMD 0.84 & GP P
higher(0.48 Low
higher to 1.19
higher)
Ext: Attentiong Self ReportYSR
pFAS
1 seriou$ not serious | not serious| serioust | none 47 58 - SMD 1.98 &GP P
higher(1.51 Low
higher to 2.45
higher)
ARND/Others
1 seriou$ not serious | not serious| serioust | none 34 58 - SMD 4.87 &GP P
higher (4.04 Low
higher to 5.71
higher)

Notes: Clconfidence inteng@iMIDstandardized mean differédBegdds ratio.

Explanationsa) >50% of studies were rated as moderate or high risk of bias; b) High het¥%gandisighificanischuare for
heterogeneity);>50% of studies had a sample not representative of the Australian pafdaisrfer dyverall estimate crossed the line
of no effece)Wide Cls for overall estimaiptifpal information size criteriaehot m

Meta-analyses for attention
EXPOSURE STUDIES

NEPSY Visual Attention (mean/SD)
HeavyPAE andNEPSY Visual Attention (mean/S(Q)study)

Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% ClI A
Coles etal 2021 (3.8-4 Ayrs; NEPSY-VA) 1088 255 108 1147 243 165 1000% -0.20[-0.44, 0.048] [ ]
Total (95% Cl) 108 165 100.0% -0.20 [-0.44, 0.05]
Heterogeneity: Mot applicakle I_4 I2 1 é 4:
Test for overall effect Z=1.58 (F=0.11) Control Heavy PAE

Risk of bias legend
(A) Overall RoB
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TOVA Omission Errors (standard score) (mean/SD)
Confirmed Unquantifiable PAE and TODMission Errors (ss) (mean/SQ) study)

Confirmed Unquantifiable Control 5td. Mean Difference $td. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Lee etal 2004 (3-17yrs; TOWA) 6.1 3077 a0 BES 28.29 30 100.0% -0.68 [1.20,-0.18] o
Total {95% CI) 30 30 100.0% -0.68 [1.20, -0.16] S
Heterngeneity, Mot applicable 5_4 !2 ? 152 45
Testfor overall effect: Z= 256 (P = 0.01) Confirmed Unquantifiable Control

Risk of bias legend
(A) Overall RoB

TOVA Commission Errors (standard score) (mean/SD)
Confirmed Unquantifiable PAE and TOVA Commission Errors (ss) (mea(lSRjdy)

Confirmed Unquantifiable Contraol Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD  Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Lee et al 2004 (3-17yrs; TOVA) 819 I1.76 30 951 2353 30 100.0%  -0.57 [1.08,-0.06] ®
Total (95% Cl) 30 30 100.0%  -0.57 [-1.09, -0.06] <
Heterogeneity; Mot applicable 5_4 52 3 é 45
Testfor overall effect 2= 218 (P=0.03) Control  Confirmed Ungquantifiable

Risk of bias legend
(A) Overall RoB

TOVA Omission Errors Blodknkan/SD)
Confirmed Unquantifiable PAE and TOVA Omission ErBlosk 1(mean/SD)(1 study)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SO Total Mean SO Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Waurio etal 2011 (B-16yrs, TOWA) 84.61 3146 55 90.05 3018 55 100.0% -0.18 [-0.55, 0.20] ®
Total {95% CI) 55 55 100.0% -0.18 [-0.55, 0.20]
Heterogeneity: Mot applicable I_4 iE D é 4!
Testfor overall effect: £=10.92 (F = 0.36) Contral Confirmed Unquantifiable

Risk of bias legend
(&) Overall RoB

Note: Vaurio et al 2011 also reports Blocld 2

TOVA Commission Errors Block 1 (mean/SD)
Confirmed Unquantifiable PAE and TOVA Commission Errors Bl@tiean/SD)(1 study)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SO Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Waurio et al 2011 (6-16yrs, TOWA) 928 23.8 54 89.78 31.41 54 100.0% 011 [0.27, 0.48] [ ]
Total (95% CI) 54 54 100.0% 0.11 [-0.27, 0.48]
Heterogeneity: Mat applicable 5_4 52 p é 45
Testfor overall effect Z=0.56 (P = 0.58) Contrel  Confirmed Unquantifiable

Risk of bias legend
(A) Overall RoB

Note: Vaurio et al 2011 also reports Blocld 2

Selective/Sustained Attentioheiter Sustained Attentigimean/SD)
Heavy PAE and Leit&ustained Attention(ss)(mean/SD)(1 study)

Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Coles etal 2021 (3.5-4.8yrs; Leiter-55) 1014 243 109 1068 247 168 1000% -0.22 [-0.46,0.02] [ ]
Total {95% CI) 100 168 100.0% -0.22 [-0.46, 0.02]
Heterogeneity: Mot applicable 5_4 52 7 é 45
Testfor averall effect Z=1.78 (F = 0.08) Heavy PAE Confral

Risk of bias legend
(A) Overall RoB

Note: Coles et al 2021 also repolttgiter Sustained Attentiototal correct (ssfymean/SD).



75

Selective/Sustained Attention: TEAESelective/Sustained Attention (OR/Frequency)
Light PAE and TEAGHSelective/Sustained AttentionaOR)(1 study)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Underbjerg et al 2012 (~ayrs; TEACHh-5) 01528 02248 100.0% 117 [0.75,1.81] @
Total {95% Cl) 100.0% 147 [0.75, 1.81]
Heterogeneity: Mot applicahle f } ] } |
o _ 001 01 1 10 100
Test for overall effect: Z= 0.68 (F=0.50) Control Light PAE

Risk of bias legend
(A) Overall RoB

Moderate PAE and TEAGhSelective/Sustained AttentionaOR)(1 study)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Underbjerg et al 2012 {~ayrs; TEACHh-5) 03133 03956 100.0% 1.37 [0.63, 2.97] @
Total {95% Cl) 100.0% 1.37 [0.63, 2.97]
Heterogeneity: Mot applicahle f } ] } |
o _ 001 01 1 10 100
Testfor overall effect Z=07F9{P=043 Control  Moderate PAE

Risk of bias legend
(A) Overall RoB

Heavy PAE and TEAGISelective/Sustained AttentionaOR)(1 study)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Underbjerg et al 2012 (~oyrs, TEACHh-5) 116587 05555 100.0% 3.21[1.08,9.53] —.— @®
Total {95% Cl) 100.0% 3.21[1.08,9.53] -
Heteroneneity: Mot applicable f t f 1
. B 001 01 10 100
Testfor overall effect Z=210{FP =004} Control Heavy PAE

Risk of bias legend
(A) Overall RoB

SelectiveAttention: TEAGDB Selective Attention (OR)
Light PAE and TEAGHSelective AttentiondOR)(1 study)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Underbjerg et al 2012 (~oyrs, TEACHh-5) -0.0305 02358 100.0% 0.97 [0.61, 1.54] @®
Total {95% Cl) 100.0% 0.97 [0.61, 1.54]
Heteroneneity: Mot applicable f t T f 1
Testfor overall effect =013 (P =090} 0.01 DI1Control1 Light F'LDE 100

Risk of bias legend
(A) Overall RoB

Moderate PAE and TEA&hSelective AttentiondOR)(1 study)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Underbjerg et al 2012 (~Syrs; TEACHh-5) -0.0619 03723 100.0% 0.94[0.45,1.85] @®
Total {95% Cl) 100.0% 0.94 [0.45, 1.95]
Heterogeneity: Mot applicable f t T f 1
Testfor overall effect =017 {(P=0187) 0.01 D'1Contro|1 Moder;tg F'AE1 oo

Risk of bias legend
(A) Overall RoB



Heavy PAE and TEAGISelective AttentiondOR)(1 study)
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Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Underbjerg et al 2012 (~ayrs; TEACHh-5) 11694 06291 100.0% 3.22[0.94,11.08] —.— @
Total {95% Cl) 100.0%  3.22 [0.94, 11.05] e
Heteroneneity: Mot applicable f t f i
o _ 001 01 10 100
Test for overall effect: Z=1.86 (F = 0.06) Control Heavy PAE
Risk of bias legend
(A) Overall RoB
Sustained Attention: TEAGISelective Attention (OR)
Light PAE and Tea&hSustained AttentiondOR)(1 study)
Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Underbjerg et al 2012 {~ayrs; TEACHh-5) 01528 02248 100.0% 147 [0.75,1.81] @
Total {95% Cl) 100.0% 147 [0.75, 1.81]
Heterogeneity: Mot applicahle f } ] } |
o _ 001 01 1 10 100
Testfor averall effect: 7= 068 (P =040} Control Light PAE
Risk of bias legend
(A) Overall RoB
Moderate PAE and Tea@hSustained AttentiondOR)(1 study)
Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Underbjerg et al 2012 {~ayrs; TEACHh-5) 07178 03908 100.0% 205095 4.41] @
Total {95% Cl) 100.0% 2.05[0.95, 4.41] -
Heteroneneity: Mot applicable f t f i
o _ 001 01 10 100
Testfor overall effect Z=184 (P=007) Control  Moderate PAE
Risk of bias legend
(A) Overall RoB
Heavy PAE and Tea@hSustained AttentiondOR)(1 study)
Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Underbjerg et al 2012 (~oyrs, TEACHh-5) 1.4327 06493 100.0% 419[1.17, 14.96] —.— @®
Total {95% Cl) 100.0% 419 [1.17, 14.96] -
Heteroneneity: Mot applicable f t f 1
. B 001 01 10 100
Testfor overall effect Z=221 (P=003% Control Heavy PAE
Risk of bias legend
(A) Overall RoB
Note: Underbjerget al 2012 also reports these measures as mean difference.
Other Attention Measures: NES3 Animal Following (mean/SD)
Confirmed Unquantifiable PAE and NES3 Animal Sorting (mean{($Bjudy)
Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Mattson et al 2010 (7-21yrs; NES3-AF) 3228 7.8 38 3743 27 6D 100.0% -0.95 [-1.38,-0.52] ®
Total (95% CI) 38 60 100.0% 0.95[-1.38, -0.52] &
Heterageneity: Nat applicable f {

P

a2

Test for overall effect: £=4.35 (F = 0.0001}) Confirmed Unquantifiable Control

Risk of bias legend
(A) Overall RoB

Note: NESAFfor Animal FollowingMattson 2010 also reports other NES measures.
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Other Attention Measures: D2 Test of AttentpNet Result (mean/SD)
Any PAE and D2 Test of Attenti@yNet Result (mean/SD{L study)

Any PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Furtado et al 2016 (11-12yrs; D2 attention)  299.32 70.09 28 27521 49712 28 100.0% 0.39 014,092 ®
Total (95% CI) 28 28 100.0% 0.39 [-0.14, 0.92]
Heterogeneity: Mot applicable I_4 I2 ﬁ é 4!
Testfor overall effect Z=1.45 (P =019} Contral Any PAE

Risk of bias legend
(A) Overall RoB

Note: Furtado et al 2016 also reports D2 Test of Attentiomghresultsand total errors.

Externalising Behaviour: CBCL Attenti@aregiver Report {3core)
Very HeavyPAE and CBCL AttentieiCaregiver(T-scoré (1 study)

Very Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Browen et al 1991 (4-Gyrs; CBCL-C) 6628 10.78 20 5632 285 18 100.0% 1.22[0.43,1.91] —.— ®
Total (95% CI) 20 19 100.0% 1.22 [0.53, 1.91] -
Heterngeneity: Mot applicable 52 51 1 15 é
Testfor averall effect: 2= 3.47 (P = 0.0005) Contral Very Heavy PAE

Risk of bias legend
(A) Overall RoB

ConfirmedPAELevelUnquantifiable and CBCL AttentionCaregiverT-score (4 studies)

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A

Gautam et al 2015 {7-16yrs, CBCL-C) 61 71 g 54 5 58 24.4% 0.27 [-0.43, 0.98] T [ ]

Lee etal 2004 (9-17yrs; CBCL-C) 727 912 a0 534 53 30 24.48% 2.55[1.88, 3.25] — ®

Waurio etal 2011 {6-16yrs; CBCL-C) 71.64 10.55 55 5687 9.49 55 25.5% 1.46[1.04,1.88] — ®

Ware etal 2013 (8-18yrs, CECL-C) 7309 9.44 85 51.33 268 133 2545% 3.47[3.04, 290 - @

Total (95% CI) 179 276 100.0% 1.95[0.61, 3.29] —~

Heterogeneity: Tau?=1.78; Chi*= 75,54, df= 3 (P = 0.00001); F= 96% f f i

o 0

Test for overall effect 2= 286 (P =0.004) Control Confirmed Unguantifiable

Risk of bias legend
(A) Overall RoB

Any PAE and CBCL Attentie@aregiver(T-score (1 study)

Any PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Lees etal 2020 (9-11yrs; CBCL-C) 542 6.3 2518 536 59 7201 100.0% 0.10([0.05 0.15] ®
Total (95% CI) 2518 7201 100.0% 0.10 [0.05, 0.15] L]
Heterogeneity: Mot applicable 1_2 =1 p 1‘ 2=
Test for overall effect: Z=4.31 (P = 0.0001) Confrol Any PAE

Risk of bias legend
(A) Overall RoB

Externalising Behaviour: CBCL Attenti@aregiver Report (OR)
Light PAE and CBCL AttentiQi€aregivei{OR)(1 study)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CIl IV, Random, 95% CI A
C'Leary etal 2009 (2, 5, Byrs, CBCL-C) 08182 0.3997 100.0% 1.68[0.77, 3.68] @®
Total {95% CI) 100.0% 1.68 [0.77, 3.68]
it i f } T f |
Heterogeneity: Mot applicable 001 071 i 10 100

Test for overall effect Z=1.30{P=018) Control Light PAE

Risk of bias legend
(A) Owverall RoB
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Moderate PAE and CBCL Attentio@aregivei{OR)(1 study)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI A
O'Callaghan et al 2007 (~14yrs; CBCL-C) -0.5083 0.3529 100.0% 060 [0.30,1.20] ?
Total (95% CI) 100.0% 0.60 [0.30, 1.20]
Test{or veral efse 2o 44 (F = 0145 ot o1 i 10 o0
estfor overall effect Z=1.44 (F=0185) Control Moderate PAE

Risk of bias legend
(A) Overall RoB

NotehQ/ FttF3KFY SG Ft wnnt ABAIDRENE lowenCl t§ @vman/ \dith tbSeON fsodratet By Irensam

HeavyPAE and CBCL Attentio®R (2 studies)

Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% Cl A
O'Leary et al 2009 2, 5, 8yrs, CBCL-C) 08286 07231 526% 2,29 [0.56, 9.45] @
O'Callaghan etal 2007 {~14yrs; CBCL-C) 05872 0762 47.4% 1.80[0.40, 8.01] 7
Total (95% CI) 100.0% 2.04 [0.73, 5.71]
Heterogeneity: Tau®= 0.00; Chi®=0.05, df=1 (P = 0.82%; F= 0% f f T f {

. _ ool o1 1 10 100
Testfor averall effect Z=136{FP=017) Contral  Heavy PAE

Risk of bias leqend
(A) Overall RoB

b2i08SY hQ/IttlF3aKry SiG It wannt NBLR2NIA& hw (2 2yS Réremydbyrevidant OS @

Externalising Behaviour: Attentigieacher Report
N/A

Externalising Behaviour: YSR Attengj&@elf Repor(OR/Frequency)
Moderate PAE and YSR AttentiqrSelf Repor{OR)(1 study)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CIl A
O'Callaghan et al 2007 {~14yrs; YSR) -0.3567 04323 100.0% 0.70[0.30,1.63] ?
Total (95% Cl) 100.0% 0.70 [0.30, 1.63]
Heterageneity: Mot apphcable T 01 ] 10 100
Test for overall effect 2=0.83 (P=0.41) Control Moderate PAE

Risk of bias legend
(A) Overall RoB

b2G08SY hQ/FttF3aKFry SiG It wnnt NBLR2NIA& hw (2 2yS Réremybyrevidant OS @

Heavy PAE and YSR Attentigrself Repor{OR)(1 study)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI A
O'Callaghan et al 2007 {~14yrs; ¥YSR) 0.0953 045161 100.0% 1.10[0.40, 3.02 ?
Total (95% Cl) 100.0% 1.10 [0.40, 3.02]
Heterogeneity: Mot applicable f } 1 } {
o _ 0o oa 1 10 100
Testfor overall effect Z=018 (P =0.85) Control Heavy PAE

Risk of bias legend
(A) Overall RoB

b2i08SY hQ/IFttlF3aKFry SiG It wannt NBLER2NIA& hw (2 2yS Réremydbyrevidant OS @



DIAGNOSED STUDIES

NEPSY Auditory Attention (mean/SD)
FASD and NEPSY Auditory Attention (mean/83tudies)

79

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
MecLachlan etal 2020 (7-19yrs, NEPSY-I) 7.6 4 65 11.1 2.4 69  17.9% -1.06 [-1.43,-0.70] = ?
Paolozza et al 2014a (5-17yrs; NEPSY-I) 7.5 3394 72 108 2.84B a0 19.0% -1.06 [-1.39,-0.73] - ®
Popova etal 20193 {7-9yrs; NEPSY-II) 945 79 21 1026 4558 a0 141% -0.13 FO61, 0.35] T ®
Rasmussen et al 2013 (6-16yrs; NEPSY-II) 812 1.56 32 894 147 30 134% -0.53 [1.04,-0.03] - [ ]
Treitet al 2016 (5-13yrs; NEPSY-I1) T 41 103 103 311358 21.3% -0.89 [-1.16,-0.63] - .
Ware etal 2021 (6-18yrs, NEPSY-II) g 4 ar 11 2 40 14.3% -0.95 [-1.42,-0.48] - ®
Total (95% CI) 330 444 100.0% -0.81 [-1.07, -0.55] L 2
Heterageneity: Tau®= 0.06; ChiF= 1319, df= 8 (P=002); F=62% 5_4 =2 b é 45
Testfor overall effect Z=6.14 (P = 0.00001} FASD Control
Risk of bias legend
(A) Overall RoB
NEPSY Response Set (mean/SD)
FASD and NEPSY Response Set (mearff3i)dies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI| A
McLachlan etal 2020 {7-18yrs; NEPSY-I) 10 3 65 11.7 26 79 187% -0.61 [-0.94,-0.27] - 7
Paolozza et al 201 4a (5-17yrs; MEPSY-I) 96 3.394 72114 2848 90 19.3% -0.58 [-0.89, -0.26] = ®
Popova et al 2019 {7-3yrs; NEPSY-I) 722 78 21 1113 4588 a0 14.0% -0.62 [1.11,-0.13] _— [ ]
Rasmussen etal 2013 {(6-16yrs; NEPSY-I[) 8.23 1.148 32 1042 1.58 30 11.9% -1.54 [2.11,-0.897] — .
Treitetal 2016 (5-19yrs, NEPSY-I)) 8.9 39 101 104 38 129 211% -0.32 [-0.59, -0.08] il ®
Ware etal 2021 {6-18yr; NEPSY-II) 11 2 ar 12 2 40 15.0% -0.49 [-0.95, -0.04] —] ®
Total (95% CI) 328 448 100.0% -0.64 [-0.90, -0.37] »
Heterageneity: Tau®= 0.07; Chi*= 14,86, df= & (P = 0.01); = 66% 5_4 2 b 2 45
Testfor overall effect 2= 4.70 (P = 0.00001; FASD Cantrol
Eisk of bias legend
{A) Overall RoB
Other Attention Measured/IGIL/MMeasuregdmean/SD)
FASD an&/IGIL/W:VisualTotal Errors(mean/SD)(1 study)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Coles etal 2002 {13-17yrs; WIGILWY) - 1521 13.37 46 957 B.48 53 100.0% 0.50[0.10,0.50] [ ]
Total (95% CI) 46 53 100.0% 0.50 [0.10, 0.90] <&
Heterogeneity: Mot applicable 5_4 iz D é 41
Testfor averall effect Z=2.43 (P=0.01) Control  FASD
Risk of bias legend
(A) Overall RoB

FASD and VIGIL/W: Auditory Total Errors (mean/§D3tudy)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Coles etal 2002 (13-17yrs, WIGILANY) 1293 1271 46 12.66 11.52 593 100.0% 0.02[-0.37,0.42] [ ]
Total (95% CI) 46 53 100.0% 0.02 [-0.37,0.42]
Heterogeneity: Mat applicable |_4 _.2 ﬁ ﬁ 4.

Testfor overall effect: Z=0.11 (P =091} Control FASD

Risk of bias legend
(A) Overall RoB

Note: Coles et al 2002 also repoN$GIL/WVisual and Auditory Commission and Omission ErrorsFals® Alarrthand Total Errors
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Other Attention Measures: CRITOmissiorErrors (mean/SD)
ARND/Others and CPFIT Errors of Omission (mean/Sp) study)

ARND/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
O'Canaill etal 2015 (10-14yrs; CPT-1I; ARMD) 58.3 139 22 454 52 21 100.0% 1.29[0.63, 1.959] ‘.— ®
Total (95% CI) 22 21 100.0% 1.29 [0.63, 1.95] -
Heterogeneity: Not applicakle 5_4 52 D é 45
Testfor averall effect: Z= 3.81 (P = 0.0001) Control  ARNDIOthers

Risk of bias legend
(A) Overall RoB

Note:h Q/ 2y F At € SG I f-ll cognitie/inattensioh. NS L2 NG a /t ¢

Other Attention Measures$irequency <2SD d¢WA CPT Full Response Quotigat (
pFAS andVA CPT FuResponse Quotienf% (1 study)

pFAS Control Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CIl A
Astley et al 2008k {8-16yrs; WA CPT, FASIRFAS) 14 20 2 16 100.0% 21.00[3.49,126.32] —.— ®
Total (95% CI) 20 16 100.0% 21.00 [3.49, 126.32] o
Total events 15 2
Heterogeneity; Mot applicable I f f |

o _ 0.001 01 10 1000
Test far averall effect: £= 3.33 (P = 0.0009) Control pFAS

Risk of bias legend
(A) Overall RoB

ARND/Others and IVA CPT Full Response Quoti#htX study)

ARNDIOthers Control Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Astley et al 2009h (8-1Byrs; WA CPT, SEMAE) 13 24 2 16 100.0% 8.27 [1.53, 44.62] —.— ®
Total (95% CI) 24 16 100.0%  8.27 [1.53, 44.62] e
Total events 13 2

ity i } } t |
R I L
estfor owerall effect Z=2.46 (P =0.01) Control  ARND/Others

Risk of bias legend
(A) Overall RoB

Note:Astley et al 2009 also reports ND/AdStley et al 2009 also reports these measures as mean/SD.

Other &lective/Sustainedttention Measures:
TEACh Map Mission + NES3 Animal Following (number c@rreat)/SD)
FASDand TEACHMap Mission/NES3 Animal Followingnean/SD)(2 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Lane et al 2014 {7-12yrs; TEA-Ch Map Mission)  11.79 3.09 14 856 3.06 14 471% 083014, 1.71] —— ®
Mattson et al 2010 {7-21yrs; NES3-AF) 3546 7.25 41 3788 215 46 52.8% -0.46 [-0.89, -0.04] o
Total (95% CI) 55 60 100.0% 0.19 [-1.17, 1.55]
Heterogeneity, Tau® = 0.86; Chif=9.28, df= 1 (P = 0.002); F= 839% 5_4 52 i é 45
Testfor overall effect Z=0.28 (P=0.78) FASD Control

Risk of bias legend
(A) Overall RoB

Note:NES3AF for animal following. Mattson et al 2010 also reports other NES3 subdomains. Lane et al 2014 also reports-@her TEA
subdomains Sky Searclt@reature Countinggnd Opposite Worlds
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FASDand CBOICBRSAttention - Caregiver(T-scoré (6 studies)
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FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 8D Total Mean 8D Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Larne etal 2014 (7-12yrs; CPRE) FF.O 997 13 455 288 12 BA% 419 [2.70, 5.68] — @
Mattson & Riley 2000 (4-16wrs; CECL-C) F13 9.8 33 575 1119 33 169% 1.48(0.94,2.03) —— @
May et al 2020a (B-Fyrs; CBCL-C) 95 105 38 538 B4 273 196% 0.81 [0.46, 1.16] - @
May et al 20200 (B-Fyrs; CBCL-C) 593 9.2 439 552 76 444 202% 0.53(0.23,0.82) = @
May et al 2020¢ (6-Tyrs; CBCL-CY 599 104 37 544 B4 33 196% 0.80[0.45,1.14] - ®
Popova et al 2019 (7-9yrs; CECL-C) 5664 1772 19 5269 913 39 16.9% 0.31 [-0.24, 0.86] T ®
Total (95% CI) 189 1132 100.0% 1.01 [0.54, 1.48] L
Heterageneity: Tau®=0.26; Chi*= 3211, df= 5 (P = 0.00001}; *=84% 5_4 52 b é 4!
Testfor owerall effect Z=4.22 (P = 0.0001) Contral  FASD
Risk of bias legend
(A) Qverall RoB
FASand CBCL AttentionCaregiver(T-scorg (2 studies)
FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Chambers etal 2019 (6-Tyrs; CBCL-C) 61.4 10.1 5 868 B TE1 26.4% 0.57 [0.31,1.45)] = ®
Coles etal 1897 (7-Byrs; CBCL-C) G1.47 9495 25 8547 TM 35 TIE% 0E4[012,1.17] - ®
Total {95% Cl) 30 796 100.0% 0.62 [0.17, 1.07] <
Heterogeneity: Tau?=0.00; Chi*=0.02, df=1 {(F=0.289), F=0% I_4 I2 b é 4!
Testfor overall effect; 2= 2.70 (P =0.007) Control  FAS
Risk of bias legend
(A} Overall RoB
pFASand CBCL AttentionCaregiveT-scorg (2 studes)
pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Actley et al 2009h (8-16yrs, CBCL-C, FASIMFAS) 7og 1.2 29 512 19 16 48.1% 211 [1.35, 2.84] —— [
Chambers et al 2019 {6-Fyrs; CBCL-C) 582 949 44 868 81 VH1  51.9% 0.29[-0.01, 0.60] @
Total {95% CI) 73 777 100.0% 1.17 [-0.62, 2.95]
Heterogeneity, Tau®= 1.57; Chif= 18.92, df= 1 (P = 0.0001); F= 85% =_4 2 ] 2 4I
Testfor overall effect: Z=1.28 (P=0.20) Control pFAS
Risk of bias legend
(A) Overall RoB
ARND/Others and CBCL Attentiofrgcore (4 studies)
ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Astley et al 2009b (8-16yrs, CBCL-C, SE) 71.5 103 24 512 19 16 22.3% 246[1.61,3.31] — [ ]
Chambers et al 2019 (B-Tyrs, CBCL-C; ARMND) 65.7 10.2 44 568 81 TBE1 27T7% 1.08[0.77,1.29] - [ ]
Coles etal 1997 (7-8yrs; CBCL; non-syndromal)  58.37 7.82 62 55087 7.21 35 26.9% 0.31 [0.10,0.73] T [ ]
o'Conaill etal 2015 (10-14yrs; CPRE; ARMD) T1.T 124 22 494 52 21 231% 2.281[1.50, 3.07] — .
Total (95% CI) 152 833 100.0% 1.46 [0.61, 2.31] -
Heterogeneity: Tau®= 0.65; Chi*= 32.09, df= 3 (P = 0.00001); F= 91% 5_4 52 é 45
Testfor averall effect: £=3.37 (P = 0.0008) Contral  ARND/Others
Risk of bias legend
(A) Overall RoB
Externalising Behaviour: CBCL Attenti@aregiver Report (OR/Frequency)
FASD and Frequency of Clinical CBCL Attention Sdoaeegiver(1 study)
FASD Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Mattson et al 2023 (4-17yrs; CECL-C) 173 223 14 T8 1000% 15.82[8.19, 30.559] ®
Total (95% CI) 223 78 100.0% 15.82[8.19, 30.55] <
Total events 173 14
. B I | | I
Heterogeneity: Mot applicable 'D.D1 D'1 1'D 1DD'

Testfor overall effect: Z=8.22 (P = 0.00001)

Risk of bias legend
(A) Overall RoB

"Control FASD



Externalising Behaviour: DBD Attentgo@aregiver Report (mean/SD)
pFASand DBD Attention (mean/SOR studies)
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pFAS Control §td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Aragon et al 2008a (6-Fyrs, DBD-C; FASIpFAS) 147 1.87 23 052 1.44 a7 50.5% 0.41 [-0.08, 0.80] rill— ?
Kodituwakku et al 2006k (6-7yrs; DBD-C, FASIFAS) 4.32 346 22 0685 1.3 B0 49.5% 1.731.17, 2.29] —— ?
Total {95% Cl) 45 117 100.0% 1.06 [-0.23, 2.36] --.-—
Heterogeneity, Tau?= 0.80; Chi®=12.19, df= 1 (P = 0.0005); I*= 92% =_4 2 7 f 4=
Testfor overall effect Z=1.61 (P=0.11) Control pFAS
Risk of bias legend
(A) Overall RoB
Note: Kodtuwakku et al 2006b includes one participant with an ARND diagnosis.
Externalising Behaviour: CBCL/CBRS Atteniieacher Report {3core)
FASD and CBCL Attentigieacher(T-scoré (6 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
May et al 20204 (B-Tyrs, TRF-T) 59.8 9.4 38 a4 B 2F3 0 208% 0.87[0.53,1.23] - [ ]
May et al 20200 (B-Tyrs, TRF-T) a8.1 B4 49 536 BA 444 402% 0.66 [0.37, 0.96] - ®
May et al 2020c (B-Fyrs, TRF-T) a¥vh 48z ar 53 448 331 300% n.aaoat, 1.200 - ®
Total (95% Cl) 124 1048 100.0% 0.78 [0.59, 0.97] L ]
Heterogeneity: Tau®= 0.00; Chi*=1.03, df= 2 (P = 0.6D); F= 0% 5_4 52 3 é 45
Testfor overall effect: Z=8.11 (P = 0.00001) Contral FASD
Risk of bias legend
(A) Overall RoB
FAS and CBCL AttentigriTeachern(T-scoré (2 studies)
FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Chambers et al 2018 (6-Tyrs, TRF-T) a9.6 6.4 5 536 61 TE1 Y9.0% 0.981[0.10,1.86] ®
May et al 2016 (6-Fyrs; TRF-T) 17.2 144 69 103 108 206 91.0% 0.59[0.31, 0.86] . ®
Total (95% Cl) 74 967 100.0% 0.62 [0.36, 0.89] &
Heterageneity: Tau®=0.00; Chi®=0.70, df=1 (P =0.40), F= 0% I_4 I2 1 é 4:
Test for averall effect Z=4.62 (P = 0.00001) Contral FAS
Rizk of bias legend
(A} Overall RoB
pFAS and CBCL AttentigriTeachern(T-scoré (2 studies)
pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Chambers et al 2018 (B-Tyrs, TRF-T) a5 T 44 836 61 TE1 454% 0.23[F0.08, 053] [ ]
May et al 2016 (6-Fyrs, TRF-T) 163 136 a8 103 108 206 546% 0.51[0.26, 0.76] L ®
Total (95% Cl) 132 967 100.0% 0.38 [0.11, 0.66] L 3
Heterageneity, Tau®=0.02; Chi®=1.98, df=1 (P =0.16), F= 449% I_4 I2 1 é 4:
Testfor overall effect Z=2.70 (P =0.007) Control pFAS
Rizk of bias legend
(A) Overall RoB
ARND/Others and CBCL Attentiofrg§core (2 studies)
ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Chambers etal 2019 (B-7yrs, TRF-T; ARMND) 5349 T4 44 A3F B1  TE1 AT.0% 0.86 [0.55,1.16] L 3 ®
May et al 2016 (6-Tyrs, TRF-T, ARND) 21 17 39 103 108 206 430% 0.87 [0.62,1.33] - L]
Total {95% CI) 83 967 100.0% 0.91 [0.68, 1.14] L 3
Heterogeneity: Tau®= 0.00; Chi*=0.24, df=1 (P = 0.62); F= 0% 5_4 52 5 é 4!
Test for overall effect: Z=7 68 (P = 0.00001) Control  ARNDIOthers

Risk of bias legend
(A) Qverall RoB
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Externalising Behaviour: DBD Attentgoheacher Repofimean/SD)
pFASand DBD Attentiong Teacher(mean/SD)(2 studies)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Aragon et al 2008a (6-Tyrs; DBD-T; FASIpFAS) 217 302 23 06 1.83 57 A16% 0.70[0.20,1.19] - ?
Kodituwakku et al 2006b (6-Tyrs; DED-T; FASIpFAS) 218 297 22 045 098 B0 43.4% 0.99 [0.47,1.60] - ?
Total (95% CI) 45 117 100.0% 0.84 [0.48, 1.19] L
Heterogeneity: Tau®= 0.00; Chi*= 0.63, df= 1 (P = 0.43); *= 0% ) L) 5 ) 2
Testfor overall effect: £= 460 (P = 0.00001) Control  pFAS
Risk of bias legend
(A) Overall RoB
Note: Kodituwakku et al 2006b includes one participant with an ARND diagnosis.
Externalising Behaviour: YSR Attengj&@elf Report (Ecore)
pFAS and/SR Attentiong Self Repori(T-scorg (1 study)
pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Lynch et al 2017 {22yrs; ASR) 676 068 47 546 063 A58 100.0% 1498 [1.51, 2.45] ®
Total (95% CI) 47 58 100.0% 1.98 [1.51, 2.45] £ 3
Heterogeneity: Mot applicable 5_4 52 3 é 45
Testfor overall effect: £=8.22 (P = 0.00001) Control pFAS
Risk of bias legend
(A) Overall RoB
ARND/Others and/SR Attentiong Self Repori(T-score (1 study)
ARND/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Lynch et al 2017 (22yrs; ASR) 921 085 34 546 063 58 100.0% 4 87 [4.04, 5.71] ‘.‘ ®
Total (95% CI) 34 58 100.0% 4.87 [4.04, 5.71] <
Heterogeneity: Mat applicable 54 52 3 é i
Test for overall effect; 2=11.44 (P = 0.00001) Control  ARNDIOthers

Risk of bias legend
(A) Overall RoB

Summary of available outcomes éxecutive functioning

Executive Function
Study type Outcome Data # studies
Exposure Studies| NEPSYSpeededNaming mean/SD 4 studies 1 heavy3 confirmed
unquantifiable

NEPSX¥Inhibition Errors (ss) mean/SD 1 studies:1 confirmed unquantifiable
NEPSY¥Inhibition Errors (raw) mean/SD 1 study:1 confirmed unquantifiable
Wisconsin Card Sorting Tes3VCST: mean/SD 2 studies:2 confirmed unquantifiable
Composite
WCSTTotal Errors (raw) mean/SD 1studies:1 Any PAE
NIH ToolboxDimensional Change Card | mean/SD 1 study:1 light, 1 moderate, 1 any PA
Sort
VerbalFluency DKEFS (total correct mean/SD 3 studies:3 confirmed unquantifiable
letter)
Letter Fluency FA-S test (words/mins) mean/SD 1 study:1 confirmedunquantifiable
Verbal FluencyD-KEFS (Verbal Fluency | mean/SD 3 studies:3 confirmedunquantifiable
Switching)
Category FluencyMcCarthy, EKEFS mean/SD 2 studies:2 confirmed unquantifiable
Other DKEFSTower Test (total) mean/SD 2 studies:2 confirmedunquantifiable
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Other DKEFSMultiple other subdomains| mean/SD 3 studies, all different measures
(colour inference, trail making, tower
test).
BRIEF Global Executive Composjte mean 2 studies: 1 light, moderate, heavyl
Caregiver Report differencd confirmed unquantifiable
mean/SD
BRIEF Behaviour Regulation Index mean 2 studies: 1 light, moderate, heavyl
Caregiver Reports difference/ confirmed unquantifiable
mean/SD
BRIEF Behaviour Regulation Index mean 1 study:light, moderate, heavy
Teacher Report difference
BRIEF Metacognition IndexCaregiver mean 2 studies. 1 light, moderate, heavyl
Report difference/ confirmed unquantifiable
mean/SD
BRIEF Metacognition IndexTeacher mean 1 study:light, moderate, heavy
Report difference
BRIEB Subdomains Caregiver mean/SD 2 studies: 2 confirmedunquantifiable
Diagnosed NEPSYSpeeded Naming mean/SD 5 studies 4 FASD, 1 FAS, 1 pFAS, 1
Studies ARND/Other
NEPSYINN mean/SD 9studies:8 FASD, 1 FAS, 1 pFAS, 2
ARND/Other
NEPS¥INI mean/SD 10studies:9 FASD, 1 FAS, 1 pFAS, 2
ARND/Other
NEPSYINS mean/SD 9studies:8 FASD, 1 FAS, 1 pFAS, 2
ARND/Other
NEPSYINN vs INI mean/SD 5 studies4 FASD, 1 FAS, 1 pFAS, 1
ARND/Other
NEPSYAnimal Sorting mean/SD 6 studies:6 FASD
WCST Multiple subdomains mean/SD 4 studies:2 FASD2 pFAS2
ARND/Other (all different measures)
Letter FluencyD-KEFSNEP SV (total mean/SD 4 studies:3FAS 1 pFASL
correct) ARND/Others
Letter Fluency D-KEFS (speed) mean/SD 1 study:1 FAS1 ARND/Others
Letter Fluency FA-S test (words/mins) mean/SD 1 study:1 FASD
Verbal FluencyD-KEFS (Verbal Fluency | mean/SD 3 studies:1 FASD, 2 FAS
Switching) ARND/Others
Category FluencyD-KEFSNEPSY (total | mean/SD 3studies: 1 FASD2 FAS
correct)
Category Fluency~A:-S test (words/min) | mean/SD 1 study:1 FASD
Other DKEFS Measureény age, incl: D | mean/SD 2 studies:2 FASD
KEFS Tower Test (total)
Other DKEFS Measure#ny age, incl: mean/SD 5 studies:2 FAS, 1 pFAS, 1

Multiple other subdomains (colour
inference, trailmaking, tower test)

ARND/Others (all different
measures/units)

Other MeasuresTrail Making Test Trial E
Test of Executive Function

mean/SD

3 studies:3 FASD

BRIEF Global Executive Composjte T-score 5 studies:3 FASD, 2 pFAS, 2
CaregiveReport ARND/Others

BRIEF Behaviour Regulation Index T-score 5 studies:3 FASD, 2 pFAS, 2
Caregiver Report ARND/Others

BRIEF Behaviour Regulation Index T-score 1 study:1 FASD

Teacher Report

BRIEMetacognition Indexg Caregiver T-score 5studies:3 FASD, 2 pFAS, 2
Report ARND/Others

BRIEF Metacognition IndexTeacher T-score 1 study:1 FASD

Report
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BRIEF Other Subdomaiq<aregiver:
Inhibit, Shift, Monitor, Plan/Organise,
Working Memory

T-score

3 studies:2 FASD (inhibit + shift), 1
FASD (all others), 1 ARND/Others

GRADE ratings for executive functioning

s 27 Ly Efec
Risk of |InconsistencyjIndirectness| Imprecision |Other PAE Control| Relative Absolute
stud|es bias (95% CI) (95% ClI)
EXPOSURE STUDIES
NEPSY Speeded Naming
Heavy
1 serioug | not serious serious serious’ |none| 82 132 - SMDO0.64 lower | gP P P
(0.92 lower to 0.3 Very Low
lower)
Confirmed unquantifiable
3 serioug seriou$ not serious| serious none| 222 238 - SMD 0.5 lower | gP P P
(0.96lower to 017 Very Low
lower)
NEPSY Inhibition errors (ss)
Confirmed unquantifiable
1 serioug | not serious | not serious serious none| 142 160 - SMD 0.68 lower| ¢ ¢P P
(0.91 lower to 0.4 Low
lower)
NEPSY Inhibition errors (raw)
Confirmed unquantifiable
1 seriou$ | not serious | not serious |very seriou%®| none| 25 16 - SMD 0.25 highe| ¢gP P P
(0.38 lower to 0.8 Very Low
higher)
\Wisconsin Car&orting Test (WCST): Composite
Confirmed unquantifiable
2 seriou$ | not serious | not serious| serious:’ |none| 100 113 - SMD 0.56 lower| & &P P
(0.95 lower to 0.1 Low
lower)
\Wisconsin Card Sorting Test (WCS®)al Errors (raw)
Any PAE
1 seriou$ | notserious | not serious|very seriou$¢| none| 28 28 - SMD 0.36 highe| P P P
(0.17 lower to 0.8 Very Low
higher)
NIH Toolbox: Dimensional Change Card Sort
Light PAE
1 seriou$ | not serious | not serious| seriou$ none| 93 6669 - SMD 0.18 highe| & &P P
(0.03 lower t00.34 Low
higher)
Moderate PAE
1 seriou$ | not serious | not serious| not serious |none| 755 | 6669 - SMD 0.16 highe| & & &
(0.08 higher to | Moderate
0.23 higher)

IAny PAE
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1 seriou$ | not serious | not serious| not serious |none| 2518 | 7501 SMD 0.13 highe| & &
(0.08 higher to | Moderate
0.17higher)
\VerbalFluency D-KEFS (total corretttter)
Confirmed unquantifiable
3 seriou$ | not serious | not serious| notserious [ none| 388 314 SMD 090lower | & & &P
(1.07lower to 073 Moderate
lower)
\Verbal FluencyD-KEFS (Verbal Fluency Switching)
Confirmed unquantifiable
3 seriou$ | not serious | not serious| notserious |none| 389 378 SMD 107 lower | & & &P
(1.33lower to 0.8 Moderate
lower)
Category FluencyMcCarthy, EKEFS
Confirmed unquantifiable
2 serioug serious not serious| seriousf none| 84 273 SMD 0.61 lower| ¢P P P
(1.54 lower to 0.3 Very Low
lower)
D-KEFSTower Test (totahchievemeny
Confirmed unquantifiable
2 seriou$ | not serious | not serious| notserious |none| 231 205 SMD 0.78 lower[ & GG P
(0.98 lower to 0.5 Moderate
lower)
BRIEF Global Executive Composifaregiver Report
Light
1 not not serious | not serious serious none| 675 758 SMD 0.06 higher| & & &P
serious (0.04lowerto 0.19 Moderate
higher)
Moderate
1 not not serious | not serious serious none| 175 758 SMID 0.00 lower | & & &P
serious (0.17lowerto 0.1 Moderate
higher)
Heavy
1 not not serious | not serious| serious® |none| 20 758 SMD 0.05higher| & & &P
serious (0.39lowerto 0.5| Moderate
higher
Confirmed Unquantifiable
1 serioug | not serious | not serious| seriousf none| 28 15 MD 4.63 higher| & &P P
(3.43 higher to Low
5.84 higher)
0 studies for very heavy or any pae
BRIEF Behaviour Regulation Indé&aregiveReports
Light
1 not not serious | not serious serious none| 675 758 SMD 007 higher| & & &P
serious (0.04lower t00.17 Moderate
higher)
Moderate
1 not not serious | not serious serious none| 175 758 SMVID OO0llower | & & GP
serious (0.18lower t00.1§ Moderate
higher)
Heavy
1 not not serious | not serious| serious® |none| 20 758 SMD 0.20higher| & & &P
serious (0.24lower t00.64 Moderate

higher)
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Confirmed Unquantifiable

1 | serioug | notserious | notserious| serious’ |none| 28 15 SMD3.00 higher| & &P P
(2.09 higher to Low
3.92 higher)
0 studies for very heavy, unquantified or any pae
BRIEF Behaviour Regulation Ing&eacher Report
Light
1 not not serious | not serious serious none| 675 758 SMD 0O0llower | & & 6P
serious (0.11lower t00.09 Moderate
higher)
Moderate
1 not not serious | not serious serious none| 175 758 SMD0.08lower | & & 6P
serious (0.25lower t00.04 Moderate
higher)
Heavy
1 not not serious | not serious| serious$® |none| 20 758 SMDO0.19lower | & & &P
serious (0.63lower t00.2§ Moderate
higher)
0 studies for very heavy or any pae
BRIEF Metacognition IndexCaregiver Report
Light
1 not not serious | not serious serious none| 675 758 MDO0.09(001 | & & &P
serious lower t00.20 Moderate
higher)
Moderate
1 not not serious | not serious| serious® |none| 175 | 758 SMVID 001 higher| & & &P
serious (0.16lower t00.11 Moderate
higher)
Heavy
1 not not serious | not serious| serious$® |none| 20 758 SVID 0.38higher| & & &P
serious (007 lower t00.84 Moderate
higher)
Confirmed Unquantifiable
1 seriou$ | not serious | not serious| serious’ |none| 28 15 SMD5.19 higher| & &P P
(3.88 higher to Low
6.50 higher)
0 studies for very heavy or any pae
BRIEF Metacognition IndexT eacher Report
Light
1 not not serious | not serious serious none| 675 758 SMD 002 higher| & & &P
serious (0.08lower t00.14 Moderate
higher)
Moderate
1 not not serious | not serious serious none| 175 758 SMD 002 lower | & & 6P
serious (0.18lower t00.19 Moderate
higher)
Heavy
1 not not serious | not serious| serious® |none| 20 758 SMDO0.21lower | & & 6P
serious (0.66lower t00.23 Moderate
higher)

0 studies for very heavy, unquantified or any pae

BRIEF Subdomaiggaregiver Reportnhibit

ConfirmedUnquantifiable
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lower)

2 serioug seriou$ not serious| serious none| 101 302 SMD2.94 higher| gP P P
(1.39 higherto | VeryLow
4.49 higher)
BRIEF Subdomaig<aregiver Reporshift
Confirmed Unquantifiable
2 serioug | not serious | not serious| serious none| 101 302 SMD2.84 higher| ¢ P P
(2.49 higher to Low
3.19 higher)
BRIEF Subdomaig<aregiver Report: Emaotional Control
Confirmed Unquantifiable
2 serioug [ not serious | not serious serious none| 101 302 SMD2.30 higher| gP P P
(1.97 higherto | VeryLow
2.62higher)
BRIEF Subdomaiggaregiver Report: Initiate
Confirmed Unquantifiable
2 serioug | not serious | not serious| serious none| 101 302 SMD3.46 higher| ¢ P P
(2.64 higher to Low
4.28 higher)
BRIEF Subdomaig<Caregiver Report: Working Memory
Confirmed Unquantifiable
2 seriou$ serious® not serious serious none| 101 302 SMDA4.71 higher| gP P P
(2.02 higherto | VeryLow
7.41 higher)
BRIEF Subdomaig<aregiver ReporPlan/Organise
Confirmed Unquantifiable
2 serioug | not serious | not serious| serious none| 101 302 SMD4.14 higher| ¢ P P
(3.70 higher to Low
4.58 higher)
BRIEF Subdomaig<aregiver Report: Monitor
Confirmed Unquantifiable
2 serioug | not serious | not serious serious none( 101 302 SMD3.95 higher| & P P
(3.52 higher to Low
4.38 higher)
BRIEF Subdomaig<aregiver Report: Organisation of Materials
Confirmed Unquantifiable
2 serioug | not serious | not serious| serious none| 101 302 SMD2.18 higher| & P P
(1.82 higher to Low
2.55 higher)
DIAGNOSED STUDIES
NEPSYSpeeded Naming
FASD
4 serioug seriou$ not serious serious none| 156 935 SMD 0.84 lower| gP P P
(1.33 lowerto 0.3 Very Low
lower)
FAS
1 seriou$ | not serious | notserious| serious€ |none| 5 761 SMD 0.53 highe| & &
(0.35 lower to 1.4 Low
higher)
pFAS
1 serioug | not serious | not serious| serious none| 44 761 SMD 0.41 lower| & &
(0.71 lower to 0.1 Low

IARND/Others
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1 serious | not serious | notserious| serious® |none| 44 761 SMD 0.06 lower| G &
(0.37 lower to 0.2 Low
higher)
NEPSYINN
FASD
8 seriou$ serious not serious| notserious |none| 428 | 1258 SMD 0.Blower | @ &
(1.2 lower to 0.53 Low
lower)
FAS
1 seriou$ | not serious | notserious| serious¢ |[none| 5 761 SMD 0.0q0.88 | & &
lower to 0.88 Low
higher)
pFAS
1 serious | not serious | not serious| serious:¢ |none| 44 761 SMD 0.03 lower| @ &
(0.33 lower to 0.2 Low
higher)
IARND/Others
2 serioug | not serious | not serious| serious® |none| 66 860 SMD 0.32 lower| ¢ ¢gP P
(0.65 lower to 0.0 Low
higher)
NEPSYINI
FASD
9 serioug serious not serious| not serious |none| 431 | 1336 SMD 081lower | & @gP P
(1.00lower to 061 Low
lower)
FAS
1 serious | not serious | not serious| serious¢ |none| 5 761 SMD 0.34 lower| G &
(1.22 lower to 0.5 Low
higher)
pFAS
1 serious | not serious | not serious| serious:¢ |none| 44 761 SMD 0.20 lower| G &
(0.50 lower to 0.1 Low
higher)
IARND/Other
2 seriou$ | not serious | not serious| notserious |none| 66 851 SMD 0.32 lower| & & 6P
(0.58 lower to 0.00 Moderate
lower)
NEPSYINS
FASD
8 seriou$ serious$ not serious serious none| 424 | 1262 SMD 085lower | gP P P
(1.19 lower to 051 Very Low
lower)
FAS
1 seriou$ | not serious | notserious| serious¢ |[none| 5 761 SMD 0.44 highe| & &
(0.44 lower to 1.3 Low
higher)
pFAS
1 serious | not serious | not serious| serious® |none| 44 761 SMD 0.16 lower| G &
(0.46 lower to 0.1 Low
higher)
IARND/Other
2 serioug seriou$ not serious| serious¢ |none| 66 851 SMD 0.34 lower| P P P
(0.94 lower to 0.2 Very Low
higher)
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NEPSYINN vs INI

FASD

4 seriou$ | not serious | not serious| not serious | none| 129 987 SMD 0.32 lower[ & & &P
(0.50 lower to 0.1 Moderate
lower)
FAS
1 serious | not serious | not serious| serious® |none 5 761 SMD 0.36 lower| @ &
(1.24 lower to 0.5 Low
higher)
pFAS
1 serious | not serious | not serious| serious® |none| 44 761 SMD 0.24 lower| & &
(0.55 lower to 0.0 Low
higher)
IARND/Other
1 serious | notserious | not serious| serious® |none| 44 761 SMD 0.21 lower| & &
(0.51 lower to 0.0 Low
higher)
NEPSYAnimal Sorting
FASD
6 seriou$ serious not serious serious none| 330 407 SMD 102lower | ¢gP P P
(140lower to 0.69 Very Low
lower)

Completed (ss)

WCSTPerseverative Errors (ss), Total Errors B®servative responsdss), Preservative responses (raW)o. of Categories

FASOPerseverative Errorsss)

lower)

1 seriou$ | not serious | not serious| serious® |none| 20 20 SMD 0.89 highe| & &
(0.24 higher to Low
1.55 higher)
pFASTotal Errors ss)
1 seriou$ | not serious | not serious| serious’ |none| 18 16 SMD 1.29 lower| & &
(2.03 lower to 0.5 Low
lower)
IARND/OthergqTotal Errors ss)
1 seriou$ | notserious | not serious| serious’ |none| 24 16 SMD 1.42 lower| & &
(2.14 lower to 0.7 Low
lower)
FASD
1 seriou$ | not serious | not serious| seriousf |[none| 21 7 SMD 1.16 lower| & P P
(2.07 lower to 0.2 Low
lower)
pFASPreservative respons&sRaw)
1 seriou$ | not serious | not serious|very seriou$¢| none| 25 14 SMDO0.59 higher| gP P P
(0.08 lower to 1.2 Very Low
higher)
IARND/OthergPreservative responsesRaw)
1 seriou$ | not serious | not serious |very seriou%®f none| 62 14 SMD 012lower | gP P P
(0.70lower to 044 Very Low
higher)
\VerbalFluency D-KEFSNEPSY (total correctlLetter)
FAS
3 seriou$ | not serious | not serious serious none| 143 252 SMD 1.09 lower| & P P
(1.46 lower to 0.7 Low

pFAS
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1 serious | not serious | not serious| seriousf none| 24 32 SMD 0.80 lower| ¢ AP P
(1.35 lower to 0.2 Low
lower)
IARND/Others
1 seriou$ | not serious | not serious seriou$ none| 117 185 SMD 0.83 lower| ¢ @GP P
(1.07 lower to 0.5 Low
lower)
Letter Fluency D-KEFS (speed)
FAS
1 seriou$ | not serious | not serious|very seriou$¢| none| 10 10 SMD 0.85 lower| ¢gP P P
(1.77 lower to 0.0 Very Low
higher)
IARND/Others
1 seriou$ | not serious | not serious |very seriou%®f none| 8 10 SMD 0.74 lower| P P P
(1.71 lowerto 0.2 Very Low
higher)
Letter Fluency FA-S test (words/mins)
FASD
1 serious | not serious | not serious| seriousf none| 21 21 SMD 1.72 lower[ & GP P
(2.43 lower to 1.0 Low
lower)
\Verbal FluencyD-KEFS (VerbBluency Switching)
FASD
1 serioug | not serious | not serious| seriousf none| 47 46 SMD 0.44 lower| & P P
(0.85 lower to 0.0 Low
lower)
FAS
2 seriou$ | not serious | not serious seriou$ none| 120 231 SMD 0.97 lower| ¢ P P
(1.21 lower to 0.7, Low
lower)
IARND/Others
1 seriou$ | not serious | not serious seriou$ none| 117 185 SMD 0.85 lower| & @gP P
(2.09 lower to 0.6 Low
lower)
Category FluencyD-KEFS (total correct)
FASD
1 serious | not serious | not serious| seriousf none| 73 47 SMD 0.77 lower| & GP P
(.15 lower to 0.3 Low
lower)
FAS
2 serious | not serious | not serious| seriousf none| 64 67 SMD 0.60 lower| & GP P
(1.11 lower to 0.0 Low
lower)
Category FluencyRA-S test (words/min)
FASD
1 serioug | not serious | notserious| seriousf none| 21 21 SMD 0.94 lower| ¢ P P
(1.58 lower to 0.3 Low
lower)
Other DKEFS Measure$ower Test (total achievement)
FASD
2 serious | not serious | not serious| seriousf none| 112 76 SMD 0.94 lower| & P P
(1.24 lower to 0.6 Low

lower)
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pFAS
1 serious | not serious | not serious| seriousf none| 20 6 SMD 1.37 lower| ¢ ¢P P
(2.37 lower to 0.3 Low
lower)
IARND/Others
1 serious | not serious | not serious| seriousf none| 24 16 SMD 1.04 lower| ¢ P P
(1.72 lower to 0.3 Low
lower)
Other Measures: Trail Making Test Trial B
FASD
2 seriou$ | not serious | not serious |very seriou$®| none| 68 81 SMD 0.28 highe| gP P P
(0.07 lower to 0.6/ Very Low
higher)
Other Measures: Test of Executive Contrdlon-Inhibitory Condition:Incorrect
FASD
1 serioug | not serious | not serious| seriousf none| 26 19 SMD 2.36 highe| ¢ &P P
(1.58 higher to Low
3.15 higher)
BRIEF Global Executive Composjt€aregiver Report
FASD
3 seriousg serious not serious| serious’ none| 177 201 SMD 2.05 highe| P P P
(1.48 higherto [ Very Low
2.62 higher)
pFAS
2 serioug serious$ not serious| serious:f none| 35 42 SMD 2.07 highe| P P P
(0.20 higherto | Very Low
3.95 higher)
IARND/Other
2 serious serious® not serious| seriousf |none| 34 42 SMD 2.78 highe| gP P P
(1.67 higherto [ Very Low
3.88 higher)
BRIEF Behaviour Regulation Ind&aregiver Report
FASD
3 seriou$ | not serious | not serious serious none| 304 227 SMD 2.14 highe| & P P
(1.81 higher to Low
2.47 higher)
pFAS
2 serioug serious not serious| seriousf none| 35 42 SMD 1.72 highe| ¢gP P P
(0.17 higher to | Very Low
3.28 higher)
IARND/Other
2 serious | not serious | not serious| seriousf none| 34 42 SMD 2.34 highe| & &P P
(1.72 higher to Low
2.96 higher)
BRIEF Behavio®egulation Indeg Teacher Report
FASD
1 serious | not serious | not serious| seriousf none| 55 23 SMD 1.12 highe| ¢ ¢P P
(0.60 higher to Low
1.64 higher)
BRIEF Metacognition IndexCaregiver Report
FASD
3 serioug¢ serious not serious serious$ none| 304 226 SMD 1.46 highe| ¢P P P
(0.89 higher to | Very Low

2.03 higher)
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pFAS
2 | serious| seriou® not serious [very seriou$®| none| 35 42 - SMD 1.93 highe| gP P P
(0.10 lower to 3.9 Very Low
higher)
IARND/Other
2 | serious | seriou® | notserious| serious’ |none|l 34 42 - SMD 2.61 highe| gP P P
(1.03 higherto | Very Low
4.19 higher)
BRIEF Metacognition Indext eacher Report
FASD
1 serious | not serious | not serious| seriousf none| 55 23 - SMD 0.69 highe| ¢ ¢gP P
(0.19 higher to Low
1.19 higher)
Other BRIEF Measurelihibit, Shift, Plan/Organise, MonitgrCaregiver Report
FASOInhibit)
2 serioug serious not serious| serious' none| 83 110 - SMD 2.22 highe| P P P
(1.32 higherto | Very Low
3.12 higher)
FASOShift)
2 serious | notserious | not serious| seriousf none| 83 110 - SMD 1.77 highe| & &P P
(1.43 higher to Low
2.11 higher)
FASOMonitor)
1 serious | not serious | not serious| seriousf none| 47 70 - SMD 2.51 highe| ¢ &P P
(2.02 higher to Low
3.00 higher)
FASOPlan/Organise)
1 serioug | not serious | not serious| seriousf none| 46 70 - SMD 2.53 highe| & &P P
(2.03 higher to Low
3.03 higher)
FASOWorking Memory)
1 serioug | not serious | not serious| seriousf none| 46 70 - SMD 2.95 highe| & &P P
(2.41 higher to Low
3.48higher)
IARND/OthergWorking Memaory)
1 serious | not serious | not serious| seriousf none| 22 21 - SMD 2.59 highe| & &P P
(1.76 higher to Low
3.42 higher)

Notes: Clconfidence intengiVIDstandardized mean differédBegdds ratio.

Explanationsa) >50% of studies were rated as moderate or high risk of bias; b) High het¥gandisighificariscjuare for
heterogeneity);>80% of studies had a sample not representative of the Australigrdp@patdrisr overall estimate crossed the line of
no effecte)Wide95%Cls for overall estim&t®©ptimal information size criteria not met.
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Meta-analyses for executive functioning
EXPOSURE STUDIES

NEPSY Speeded Namimgan/SD)
Heavy PAEBNnd NEPSY Speeded Nam{ngean/SD)(1 study)

Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Coles etal 2021 (3.5-4 5yrs; MEPSY-1) 818 288 82 982 262 132 100.0% -0.64 082, -0.35] . [ ]
Total (95% CI) 82 132 100.0% -0.64 [-0.92, -0.35] L 2
Hetarogeneity: Mot applicable 5_4 52 3 é 45
Testfor owverall effect £=4.42 (P =0.00001) Heawy PAE Control

Risk of bias legend
(A) Overall RoB

Note: Coles et al 2021 also repoxther measures, including AB game (mean/SD).

Confirmed PAE Levélnguantifiableand NEPSY Speeded Nami{ngean/SD)(3 studies)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sSD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Doyle et al 2018 {10-16yrs; MEPSY-II) 8.z 278 142 9 241 160 418% -0.31 [-0.54, -0.08] L ®
Glass etal 2015 (8-16yrs; NEPSY-1I) 7.8 2.4 48 98 207 47 31.2% -0.93 [-1.35,-0.51] —a [
Gomez etal 2022 (8-16yrs, NEPSY) ] 4 kil 1 3 31 26.9% -0.56 [-1.07,-0.08] ] @
Total (95% CI) 222 238 100.0% -0.57 [-0.96, -0.17] <&
Heterogeneity: Tau®= 0.08: Chi®= 6.59, df= 2 (P = 0.04); F= 70% 5_4 52 1 é 45
Testfor averall effect 7= 282 (P =0.005) Confirmed Unquantifiable Control

Risk of bias legend
(A) Overall RoB

NEPSY Inhibition Errors (@sgan/SD)
Confirmed PAE Level Unquantifiabéed NEPSY Inhibition Errors ($¢8)ean/SD)(1 study)

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Doyle et al 2018 {10-16yrs; NEPSY-II) 5.4 3894 142 a1 373 160 100.0% -068[-0.91,-0.44] .
Total {(95% CI) 142 160 100.0% -0.68 [-0.91, -0.44] ‘
Heterogeneity: Mot applicable 5_4 52 p é 45
Test for overall effect £=45.71 (P = 0.00001) Confirmed Unquantifiable Control

Risk of bias legend
(A) Overall RoB

NEPSY Inhibition Errors (rdgmean/SD)
Confirmed PAE Level Unquantifiabéexd NEPSY Inhibition Errors (rafmhean/SD)(1 study)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup NMean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Migliorini et al 20145 (12-17yrs; MEPSY-I[) 37 4 25 27 36 16 100.0% 0.25[-0.38, 0.88] .
Total {95% CI) 25 16 100.0% 0.25[-0.38, 0.88]
Heterogeneity: Mot applicable 5_4 iz P é 45
Testfor overall effect =079 {(F=0.43) Confirmed Unquantifiable Cantrol

Risk of bias legend
(A) Overall RoB

Note: Migliorini et al 2015 also reports NEPSY Inhibition (timed score).

WisconsirCard Sorting Test (WCST): Compdteentagémean/SD)
Confirmed PAE Level Unquantifiabéed WCST Composite (mean/SR)studies)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sSD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
McGee etal 2008b (8-18yrs; WSCT) 97.25 1213 47 107.87 15.25 60 49.3% -0.76 [F1.16,-0.37] L @
Waurio et al 2011 (6-16yrs, WCET) 94,45 13.69 a3 9.9 16.12 53 a0.7% -0.36 [-0.75,0.02] - @
Total (95% CI) 100 113 100.0% -0.56 [-0.95, -0.17] . 2
Heterogeneity: Tau?= 0.04; Chi= 202, df=1 (P=018); F= 51% 5_4 52 5 é 45
Test for overall effect 2= 2.79 (F = 0.005) Confirmed Unquantifiable Contral

Risk of bias legend
(A) Overall RoB

Note: Vaurioet al 2011 also reportSOWAT Letter Fluency and COWAT Category Fl(raeepn/SD).
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Wisconsin Card Sorting Test (WCEGtal Errors (raw)mean/SD)
Any PAEBNd WCST: Total Errors (raw) (mean/SQ)study)

Any PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SO Total Mean S0 Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Furtado et al 2018 {11-12yrs; WCET) 303 1883 X8 2383 1573 28 100.0% 0.36 017, 0.89] [ ]
Total {95% CI) 28 28 100.0% 0.36 [-0.17, 0.89]
Heterogeneity: Mot applicable 1_4 52 1 é 45
Testforoverall effect Z=1.34 (F=0.18) Control  Any PAE

Risk of bias legend
(A) Overall RoB

Note: Furtado et al 2016 also reports Animal Test, WCST Perseverative ErrorBgksmverative Errors, Failure to keep context, and
number of completed categories (raw) (mean/SD).

NIH Toolbox: Dimensional Change Card(8wan/SD)
Light PAEnNd NIH Toolbox: Dimensional Change Card Sort (mean($Bjudy)

Light PAE Control Std. Mean Difference $td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Lees etal 2020 (8-11yrs; NIH Toolbox) 992 144 93 865 152 BEEY 100.0% 018 [0.03,0.38] ®
Total {95% CI) 93 6669 100.0% 0.18 [-0.03, 0.38]
Heterogeneity; Mot applicable 5_4 52 I é 45
Testfor averall effect: Z=1.70(F = 0.09) Control Light PAE

Risk of bias leqend
(A) Overall RoB

Moderate PAEand NIH Toolbox: Dimensional Change Card Sort (mean($Bjudy)

Moderate PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% ClI A
Lees etal 2020 (3-11yrs; MIH Toalhaox) 989 157 TF85 964 152 GBEEY 100.0% 016008, 0.23] [ ]
Total {95% CI) 755 6669 100.0% 0.16 [0.08, 0.23] t
Heterogeneity: Mot applicable 5_4 52 D é 45
Testfor overall effect Z=410 (P = 0.0001) Contrel Moderate PAE

Risk of bias legend
(A) Overall RoB

Any PAEand NIH Toolbox: Dimensional Change Card Sort (mean($Bjudy)

Any PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Lees etal 2020 (8-11yrs; MIH Toolbow 983 153 2518 964 151 Fa01 100.0% 013 [0.08 017] =
Total (95% CI) 2518 7501 100.0% 0.13 [0.08, 0.17] |
Heterogeneity: Mot applicable 5_4 52 7 é 45
Testfor overall effect: Z= .44 (P = 0.00001) Control  Any PAE

Risk of bias legend
(A) Overall RoB

Note: Lees et al 2020 also repoft$H Flanketest (mean/SD).

VerbalFluency: EKEFS (totalorrectLetter) (mean/SD)
Confirmed PAE Level Unquantifiabéend DKEFS Letter Fluency (total words) (mean/$B3tudies)

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Mattson etal 2010 (7-21yrs; D-KEFS) 8.32 31 38 111 333 B0 140% -0.85 [1.27,-0.43] = [ ]
Mattson et al 2013 (8-17yrs; D-KEFS) 7.08 3.43 209 1017 3.35 185 A8.1% -0.92 [1.13,-0.71] B ®
Mguyen etal 2014 (8-16yrs, D-KEFS) 8 312 141 107 2.82 B9 27.9% -0.89 [1.19,-0.59] - ®
Total (95% CI) 388 314 100.0% 0.90 [-1.06, -0.74] 4
Heterogeneity: Tau®= 0.00; Chi*= 0.09, df= 2 (F = 0.96); I*= 0% 5_4 2 D 2 45
Test for overall effect £=11.12 (P = 0.00001} Confirmed Unquantifiable Contral

Risk of bias legend

(A) Overall RoB
Note: Mattson et al 2010 also reportsBREFS Trail Making Téstmbined number/letter, switch vs number, switch vs visual, switch errors)
andverbal fluencysecond interval correcndset loss errors Nguyen et al 2014 also reportsHEFS Colour Interference and Trail Making
Test (completion time and total errord\lattson et al 2013 also reportsREFS Tower Test (rule violation per item ratio), Colour Word
Interference (Inhibit/Switch Completion time), Trail Making Test (SwitchingusdYwenty Questions Total Initial Abstraction (scaled
score) Nguyen et al 204 reports it as BEKEFS letter fluency whilst Mattson et al 2010 and 2013 rep®EBS verbal fluencyetter.
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Verbal Fluency:-BEEFS (Verbal Fluency Switching)
Confirmed PAE Level Unquantifiabéend DKEFS Verbal Fluency Switching (mean/&3tudes)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Mattson etal 2010 (7-21yrs; D-KEFS) £.95 2.44 38 1062 26 B0 20.3% -1.43 [-1.849,-0.98] = [ ]
Mattson et al 2013 (8-17yrs; D-KEFS) 8.4 2.87 209 11.08 3.01 185 424% -0.90 [-1.11, -0.69] L @
Ware et al 2012 {6-18yrs; D-KEFS) 8.25 341 142 1168 28 133 372% -1.08 [-1.33,-0.82] = ]
Total {95% CI) 389 378 100.0% -1.07 [1.33, -0.82] L 2
Heterogeneity: Tau®= 0.03; Chif= 4 70, df= 2 (P=010); F= 7% 1_4 =2 h i 41
Test for overall effect: Z=8.33 (P = 0.00001) Confirmed Unquantifiable Control

Risk of bias legend
(A) Overall RoB

Note: Mattson et al 2010 also reports-REFJrail Making Test (combined number/letter, switch vs numltssvitch vs visual, switch

errors). Ware et al 2012 also reporiZKEFS design fluency (switching), trail making test (switching), and colour interference (switching)
(mean/SD)Mattson et al 2013 also reports-KEFS Tower Test (rule violation per item ratio), Colour Word Interference (Inhibit/Switch
Completion time), Trail Making Test (Switching asiiTwenty Questions Total Initial Abstraction (scaled score)

Category Fluency: McCartByKEF@mean/SD)
Confirmed PAE Level Unquantifiabdend McCarthy/DKEFS Category Fluenggean/SD)(2 studies)

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sSD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Moland et al 2003 (~dyrs, MeCarthy) 4.8 34 46 53 33 213 891.3% -015[-0.47,0.17] ®
Mattson et al 2010 {7-21yrs, D-KEFS) 9.03 2.6 38 1252 326 G0 48.7% -1.10[1.54, -0.66] - ®
Total (95% CI) 84 273 100.0% -0.61 [-1.54, 0.32]
Heterogeneity: Tau®= 0.41; Chi*=11.89, df=1 (P = 0.0006);, F= 92% I_4 I2 5 é 4:
Testfor overall effect Z2=1.29(P=0.20) Confirmed Unquantifiable  Control

Risk of bias legend
(A) Overall RoB
Note: Mattson et al 2010 also reportsiKEFS Trail Making Test (combined number/letter, switch vs number, switch vs visual, switch

errors).
D-KEFS: Tower Test (total)
Confirmed PAE Level Unquantifiab{2 studies)
Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SO Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Glass etal 2013 (8-16yrs; D-KEFS) .03 288 80 1024 248 136 534%  -D.82[1.10,-054] 3 o
Mauyen et 2l 2014 (8-16yrs; D-KEFS) 8.1 283 141101 224 B3 4BE%  -D.F3[1.03,-0.44] = ®
Total {95% CI) 231 205 100.0%  -0.78 [-0.98, -0.58]
Heterogeneity; Tau®= 0.00; Chi*= 0.18, df=1 (P = 0.67Y; F = 0% 5_4 52 ) é 45
Test for overall effect: Z=7.54 (P = 0.00001) Confirmed Unquantifiable Control

Risk of bias legend
(A) Overall RoB
Note: Nguyen et al 2014 also reportsKEFS Colour Interference and Trail Making Test (completion time and total errors).

BRIEF Global Executive Compagsiaregiver Repo(BVID)
Light PAEaNnd BRIEEIobal Executive CompositgCaregiver §VID) (1 study)

Std. Mean Difference §td. Mean Difference Risk of Bias
Study or Subgroup 5td. Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% Cl A
Kesmodel et al 2012 (~ayrs; BRIEF-C) 00645 00529 100.0% 0.06[-0.04, 0.17] [

Total (95% CI) 100.0% 0.06 [-0.04, 0.17]

Heterogeneity: Mot applicable ._4 R ﬁ é 1
Testfor averall effect Z=1.22 (P=0.22) Contral Light PAE

Risk of bias legend
(A) Overall RoB

Moderate PAEand BRIEF Global Executive Compositearegiver §VID) (1 study)

Std. Mean Difference §td. Mean Difference Risk of Bias
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% Cl A
Kesmodel etal 2012 (~8yrs, BRIEF-C) -0.0013 00839 100.0% -0.00 017, 0.16] @
Total (95% CI) 100.0% -0.00 [-0.17, 0.16]
Heterogeneity: Mot applicable 5_4 52 1 é 45
Testfor overall effect: Z=0.02 (P =0.99) Control Moderate PAE

Risk of bias legend
(A) Overall RoB



Heavy PAERNd BRIEF Global Executive Composit@aregiver 8VD) (1 study)

Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Kesmadel et al 2012 (~5yrs: BRIEF-C) 00522 02265 100.0% 0.05 [-0.39, 0.50] @®
Total (95% CI) 100.0% 0.05 [-0.39, 0.50]
Heterogeneity: Mat applicable 54 !2 I é j‘
Testfor overall effect Z=023 (P =0.82) Control Heaw PAE

Risk of bias legend
(A) Overall RoB

Confirmed Unquantifiable PABnd BRIEF Global Executive Compositéaregiver §MD) (1 study)

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
McGee et al 2008a (13-18yrs; BRIEF-C) 24 8.28 28 476 528 15 100.0% 4.63[3.43 5.84)] —.— S
Total (95% CI) 28 15 100.0% 4,63 [3.43, 5.84] L
Heterogeneity: Mot applicahle _|4 |2 b é ;1

Test for averall effect: £=7.54 (P = 0.00001) Ct_mtrol Confirmed Unguantifiable

Risk of bias legend
(A) Overall RoB

Note: Kesmodel et al 20I2ports adjusted mean difference. Mean and the low Cl were added into revman, with the upper CI
autogenerated by revman. This value differs from the reporipder Cl by 0.0ISMD autogenerated by revman.

BRIEF Behaviour Regulation Ingl@aregiver Repo(BVID)
Light PAENnd BRIEF Behaviour Regulation Indekaregiver @MD) (1 study)

Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Skogerho et al 2012 {~5yrs; BRIEF-C) 0.067 00529 100.0% 007 [-0.04, 0.17] ®
Total (95% Cl) 100.0% 0.07 [-0.04, 0.17]
Heterogeneity: Mot applicable 5_4 !2 ] 152 45
Testfor averall effect £=1.27 (P=0.21) Contral Light PAE

Risk of bias legend
(A) Overall RoB

Moderate PAEand BRIEF Behaviour Regulation Inde&aregiver 8MD) (1 study)

Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% ClI IV, Random, 95% CI A
Skogerbo etal 2012 {~Ayrs; BRIEF-C) -0.0113 0.0839 100.0% -0.01 [0.18,0.15] @®
Total (95% CI) 100.0% -0.01 [-0.18, 0.15]
Heterogeneity; Mot applicable 5_4 52 3 é 45
Testfor overall effect Z=0.13 (P = 0.89) Contral  Moderate PAE

Risk of bias legend
(A) Overall RoB

Heavy PAERNd BRIEF Behaviour Regulation Indekaregiver 8MD) (1 study)

Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Std. Mean Difference SE  Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Skagerho et al 2012 {~5yrs; BRIEF-C) 0.2004 02266 100.0% 020 [-0.24, 0.64] @
Total (95% CI) 100.0% 0.20 [-0.24, 0.64]
Heterogeneity: Mot applicable =_4 12 3 é 4i
Test for overall effect: Z=0.88 (P = 0.38) Control Heavy PAE

Risk of bias legend
(A) Qverall RoB

ConfirmedPAE LevdUnquantifiableand BRIEF Behaviour Regulation Inde&aregiver VD) (1 study)

Confirmed Unguantifiable Control 5td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
McGee et al 20084 (13-18yrs; BRIEF-C) 8114 12.23 28 ATGT 788 15 100.0% 3.00[2.09, 3.92] —.— ?
Total (95% CI) 28 15 100.0% 3.00 [2.09, 3.92] -‘-
Heterogeneity: Mot applicable I ! 1

\
-4 -2 1] 2 4

Testfor overall effect Z=6.43 (P = 0.00001) Control Confirmed Unquantifiable

Risk of bias legend
(A) Overall RoB

Note: Skogerbo et al 2012 reports adjusted mean difference. SMD autogenerated by revman
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BRIEF Behaviour Regulation Ingi@eacher Repoi8VID)
Light PAERnd BRIEF Behaviour Regulation Indgkeacher §MD) (1 study)

Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Skogerbo etal 2012 (~ayrs; BRIEF-T) -0.0088 0.0529 100.0% -0.01 [-0.11, 0.09] (]
Total (95% CI) 100.0% -0.01 [-0.11, 0.09]
Heterogeneity: Mot applicahle 5_4 52 7 é 45
Testfor averall effect Z=015 (P = 0.85) Control Light PAE

Risk of bias legend
(A) Overall RoB

Moderate PAEand BRIEF Behaviour Regulation Indgkeacher @MD) (1 study)

Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% Cl IV, Random, 95% CI A
Skogerbo et al 2012 {~5yrs; BRIEF-T) -0.0811 D0.0839 100.0% -0.08 [-0.25, 0.08] [ ]
Total (95% CI) 100.0% -0.08 [-0.25, 0.08]
Heterogeneity: Mot applicable 5_4 52 5 é 45
Test for overall effect: Z=0.97 (P=0.33) Control  Moderate PAE

Risk of bias legend
(A) Overall RoB

Heavy PAEBNd BRIEF Behaviour Regulation Indgkeacher 8VID) (1 study)

Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI A
Skogerbo et al 2012 (~ayrs; BRIEF-T) -0.1878 02266 100.0% -019[-0.63, 0.26] @
Total (95% CI) 100.0% -0.19 [-0.63, 0.26]
Heterogeneity: Mot applicahble 5_4 52 3 é 45
Testfor overall effect £Z=0.83 (F=0.41) Contral Heavy PAE

Risk of bias legend
(A) Overall RoB

Note: Skogerbet al 2012 reports adjusted mean difference. SMD autogenerated by revman.

BRIEF Metacognition Indexaregiver Repo(BvID)
Light PAERnd BRIEF Metacognition IndexCaregiver §8MD) (1 study)

Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Std. Mean Difference SE  Weight IV, Random, 95% CI IV, Random, 95% CI A
Skogerbo etal 2012 {~5yrs; ERIEF-C) 00333 0053 100.0% 0.08 [-0.01, 0.20] @
Total (95% CI) 100.0% 0.09 [-0.01, 0.20]
Heterogeneity: Nat applicable 5_4 52 3 é 45
Test for overall effect, £=1.76 {F = 0.08) Control Light PAE

Risk of bias legend
(A) Overall RoB

Moderate PAEand BRIEF Metacognition IndexCaregiver §8MD) (1 study)

$td. Mean Difference $td. Mean Difference Risk of Bias
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Skogerbo et al 2012 (~Ayrs; BRIEF-C) 0.0833 0053 100.0% 0.08 [-0.01, 0.20] [
Total (95% CI) 100.0% 0.09 [-0.01, 0.20]
Heterogeneity: Mot applicable 5_4 52 1 é 45
Test for overall effect £2=1.76 (P =0.08) Control  Light PAE

Risk of bias legend
(A) Overall RoB
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Heavy PAEBNd BRIEF Metacognition IndexCaregiver §VID) (1 study)

Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI A
Skogerbo et al 2012 (~5yrs: BRIEF-C) 02789 02267 100.0% 0.38 [-0.07, 0.87] @
Total (95% Cl) 100.0% 0.38 [-0.07,0.82]
Heterogenaity; Mat applicahle 5_4 52 B é 45
Testfor overall effect Z2=1.67 (P =0.09) Contral Heavy PAE

Risk of bias legend
(A) Overall RoB

Confirmed Unquantifiable PABnd BRIEF Metacognition IndexCaregiver @MD) (1 study)

Confirmed Unquantifiable Control 5td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
McGee et al 20084 (13-18yrs; BRIEF-C) 79.89 6.48 28 4807 501 18 100.0% 5.19 [3.88, 6.50] ?
Total {95% CI) 28 15 100.0% 5.19 [3.88, 6.50] S =
Heteragenaity: Mot applicable 54 52 D % j‘
Testfor overall effect £=7.76 (P = 0.00001) Control Confirmed Unquantifiable

Risk of bias legend
(A) Overall RoB

Note: Skogerbet al 2012 reports adjusted mean difference. SMD autogenerated by revman.

BRIEF Metacognition IndeXeacher RepoiSVID)
Light PAERNnd BRIEF Metacognition IndexTeacher §MD) (1 study)

Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% Cl IV, Random, 95% CI| A
Skogerho et al 2012 {~8yrs; BRIEF-T) 0.0202 0.0529 100.0% 0.02 [-0.08, 0.13] @
Total (95% CI) 100.0% 0.02 [-0.08, 0.12]
Heterogeneity: Mot applicable 5_4 52 3 é 45
Test for overall effect Z= 038 (P=070) Confral Light PAE

Risk of bias legend
(A) Overall RoB

Moderate PAEand BRIEF Metacognition IndexTeacher §MD) (1 study)

Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% Cl IV, Random, 95% CI A
Skogerbo et al 2012 {~Ayrs; ERIEF-T) -0.018 0.0839 100.0% -0.02[-0.18,0.15] @
Total (95% CI) 100.0% -0.02 [-0.18,0.15]
Heterageneity: Mat applicable 5_4 52 5 é 45
Testfor overall effect Z=0.21 (P=0183) Control  Moderate PAE

Risk of bias legend
(A) Overall RoB

Heavy PAERNd BRIEF Metacognition IndexTeacher 8MD) (1 study)

Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Std. Mean Difference SE  Weight IV, Random, 95% Cl IV, Random, 95% CI A
Skogerbo et al 2012 (~5yrs; BRIEF-T) -0.2127 02266 100.0% -0.21 0BG, 0.23] @
Total (95% CI) 100.0% -0.21 [-0.66, 0.23]
Heterogeneity: Mot applicable I_4 I2 h é 4!
Testfor overall effect £= 094 (P =035 Control  Heavy PAE

Risk of bias legend
(A) Overall RoB

Note: Skogerbet al 2012 reports adjusted mean difference. SMD autogenerated by revman.



BRIEF Subdomaig€aregiver Repoftmean/SD)

10C

ConfirmedPAELevelUnquantifiable and BRIERhibit ¢ Caregiver (mean/SDR studies)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
McGee etal 2008a {13-18yrs; ERIEF-C) 81.21 17.26 28 48487 43 18 47.8% 211 [1.33, 2.80] —— ?
Mouyen et al 2014 (8-16yrs; BRIEF-C) 75.8 124 73 447 551 151 52.2% 3.69[3.25, 4.14] - @
Total (95% CI) 101 166 100.0% 2.94 [1.39, 4.49] o
Heterogeneity: Tau®= 1.15; Chi*= 11.86, df=1 (P = 0.0006); F=92% 5 + 5 I !
Testfor overall effect Z=3.72 (P=0.0002) Control Confirmed Unquantifiable

Risk of bias legend
(A) Overall RoB

ConfirmedPAELevelUnguantifiable and BRIEEhift ¢ Caregiver (mean/SD studies)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
McGee etal 2008a (13-18yrs; BRIEF-C) 7986 12.81 28 47.33 639 18 155% 2.8581[1.99, 3.79] — @
Mguyen et al 2014 (8-16yrs; ERIEF-C) 67.6 126 73 431 583 151 B445% 2.83[2.45 3.21] .‘ ®
Total (95% CI) 101 166 100.0% 2.84 [2.49,3.19] L 2
Heterogeneity: Tau®= 0.00; Chif= 002, di=1 (P = 0.90);, F= 0% 1_4 iz B % 4i
Testfor overall effect Z=14.74 (P = 0.00001) Control Confirmed Unquantifiable

Risk of bias legend
(A) Overall RoB

ConfirmedPAELevelUnguantifiable and BRIEEmotional Controk, Caregiver (mean/SD{ studies)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
MeGee etal 20082 (13-18yrs; BRIEF-C) 72.04 10.87 28 476 T8 15 154% 2.411[1.589, 3.24] ?
MHouyen et al 2014 (8-16yrs, BRIEF-C) 64.2 137 T3 428 621 151 B46% 2.281[1.93, 2.63] .’ '.
Total {95% CI) 101 166 100.0% 2.30[1.97, 2.62] L
Heterogeneity: Tau®= 0.00; Chif=0.09, df=1 (P=0.77% F= 0% 5_4 52 5 é 45
Testfor overall effect: Z2=13.94 (P = 0.00001) Control Confirmed Unquantifiable

Risk of bias legend
(A) Overall RoB

ConfirmedPAELevelUnguantifiable and BRIEF InitiateCaregiver (mean/SD studies)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sSD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
McGee etal 2008a {13-18yrs; ERIEF-C) 75.68 6.84 28 484 61 18 33.0% 4.06 [2.96, 5.16] —— o
MNoguyen et al 2014 (8-16yrs; BRIEF-C) 67.5 9.21 73433 G671 151 BT.0% 317 [2.76, 3.58) | ®
Total (95% Cl) 101 166 100.0% 3.46 [2.64, 4.28] ’
Heterogeneity, Tau®= 0.22; Chi*= 2.23, df=1 (P=0.14); F= 65% 5_1 0 5 B 5 10’

Test for overall effect 2= 8.27 (P = 0.00001)

Risk of bias legend
(A) Overall RoB

Confirmed Unguantifiable Control

ConfirmedPAELevelUnqguantifiable and BRIEWorking Memory¢ Caregiver (mean/SOR studie$

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
McGee etal 2008a (13-18yrs; BRIEF-C) 80.25 11.66 28 4653 548 15 491% 3.31[2.35, 4.28] R ?
Mouyen et al 2014 (8-16yrs; ERIEF-C) 74.8 513 73433 513 181 50.8% 6.06 [5.43, 6.69] L g o
Total (95% Cl) 101 166 100.0% 4.71[2.02,7.41] -‘-
Heterogeneity: Tau®= 3.60; Chi*= 21.78, df= 1 (P < 0.00001); F= 95% I_m 5 D 5 10’
Test for overall effect: Z=3.43 (P = 0.0006) Contral  Confirmed Unquantifiable

Risk of bias legend
(A} Overall RoB

ConfirmedPAELevelUnquantifiable and BRIEFlan/Organiseg Caregiver (mean/SDR studies)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
MeGee etal 2008a {13-18yrs; ERIEF-C) 7g 6.96 28 48 5457 18 13.8% 452[3.34,5.70] —_ ?
Mguyen et al 2014 (8-16yrs; ERIEF-C) 718 7582 T3 433 BEE 1591 BBI% 4.08 [3.61, 4.55] . ]
Total (95% CI) 101 166 100.0% 414 [3.70, 4.58] +
Heterogeneity: Tau®= 0.00; Chif= 046, df=1 (P = 0603 F= 0% i_1 0 15 3 % 1D=

Testfor overall effect: Z=18.49 (P = 0.00001)

Risk of bias legend
(A) Overall RoB

Control  Confirmed Unquantifiable



101

ConfirmedPAELevelUnquantifiable and BRIEMonitor ¢ Caregiver (mean/SDR studies)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
MeGee etal 20084 (13-18yrs; BRIEF-C) | 6.45 28 4947 623 185 137% 4.35[3.20, 5.50] — ?
Mguyen et al 2014 (8-16yrs; ERIEF-C) 716 7.84 73 416 FAE7 181 BBI% 3.801[3.43, 4.35] . L ]
Total (95% CI) 101 166 100.0% 3.95[3.52, 4.38] [}
Heterogeneity: Taw*= 0.00; Chi*= 063, df=1 (P = 0.47); *= 0% T 3 t o
Testfor overall effect Z=18.19 (P = 0.00001} Control Confirmed Unquantifiable

Risk of bias legend
(A) Overall RoB

ConfirmedPAELevelUnguantifiable and BRIEBrganisation of Materialg; Caregiver (mean/SD studies)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
McGee etal 20083 (13-18yrs; BRIEF-C) 64.749 7.96 28 4927 782 151 426% 1.97[1.52, 2.47] - 5
Mouyen et al 2014 (8-16yrs; BRIEF-C) 64.4 744 73456 825 151 57.4% 2.34 [1.99, 2.70] . ®
Total (95% CI) 101 302 100.0% 218 [1.82, 2.55] ’
Heterogeneity: Tau®= 0.03; Chi*= 1 61, df= 1 (P = 0.20); F= 38% ) L) 5 3 i
Test for averall effect: Z=11.87 {F = 0.00001) Control Confirmed Unquantifiable

Risk of bias legend
(A) Overall RoB

DIAGNOSED STUDIES

NEPSY: Speeded Namimgan/SD)
FASDand NEPSY: Speeded Naming (mean/$D3tudies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
May et al 2020a (6 Tyrs; NEPSY-Il) 78 3 49 92 31 302 270%  -0.45 [0.76,-0.15] - ®
May et al 2020b (B Tyrs; NEPSY-Il) 82 32 38 10 3 273 263%  -0.50 [0.94,-0.25] - ®
May et al 2020¢ (B-Tyrs; NEPSY-I) 78 21 37 93 27 330 263%  -0.57 F0.91,-0.27] - ®
Rasmussen etal 2013 (B-16yrs; NEPSY-I)  7.38 1.3 32 1020 155 30 204%  -2.01 [2.63,-1.39] —— ®
Total (95% Cl) 156 935 100.0%  -0.84 [-1.33, -0.34] -
Heterogeneity, Tau®= 0.21; Chi*= 20,52, df= 3 (P = 0.0001; F= 85% n + r 4 i
Testfor overall effect Z= 3.33 (P = 0.0008) EASD Control

Risk of bias legend
{A) Overall RoB

FASand NEPSY: Speeded Naming (mean/@Dgtudy)

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Chambers et al 2019 (B-Tyrs; NEPSY) 106 47 a 88 32 FE1 100.0% 0.53[-0.35,1.41] @
Total (95% CI) 5 761 100.0% 0.53 [-0.35, 1.41]
Heterogeneity: Mot applicable 5_4 52 1 é 45
Testfor overall effect Z=118 (P =0.24) FAS Contral

Risk of bias legend
(A) Overall RoB

pFASand NEPSY: Speeded Naming (mean/EDstudy)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Chambers et al 2019 (B-Fyrs, NEPSY) 763 44 8.4 3.2 761 100.0% -0.41 [0.71,-0.10] [ ]
Total (95% CI) 44 761 100.0% -0.41 [-0.71, -0.10] L 2
Heterogeneity: Nat applicable 5_4 52 1 é 45
Testfor overall effect £= 262 (P = 0.009) pFAS Control

Risk of bias legend
(&Y Cwerall RoR

ARND/Othersand NEPSY: Speeded Naming (mean/@D5tudy)

ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI| A
Chamhbers et al 2019 (B-Fyrs; HWEPSY) 87 33 44 849 32 TE1 100.0% -0.06 [-0.37, 0.24] ®
Total (95% CI) 44 761 100.0% -0.06 [-0.37, 0.24]
Heterogeneity: Mot applicahle I_4 I2 IIJ é 4!
Test for averall effect: Z=0.40 (P = 0.65) ARMD/Others Contral

Risk of bias legend
{A) Overall RoB



NEPSYnhibition¢ Naming (mean/SD)
FASDand NEPSY: Inhibitiog Naming (mean/SD}8 studies)
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FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
May et al 20208 (B-Pyrs, NEPSY-1) 8.2 42 49 9.7 36 302 14.0% -0.41 FO71,-0.10] - [ ]
May et al 20200 (B-Pyrs, MEPSY-1) 8.2 4.2 | 102 33273 132% -0.58 [0.93,-0.24] - [ ]
May et al 2020c (6-7yrs; NEPSY-1I) 78 35 a7 101 35 330 132% -0.63 [F0.97,-0.28] - ®
McLachlan et al 2020 {7-19yrs; NEPSY-II) T 39 G4 97 32 68 13.0% -0.78 F1.11,-0.40] - &
Faolozza et al 2014a (5-17Fyrs; MEPSY-II) 6.6 33941 T2 96 2848 90 13.8% -0.96 [-1.29,-0.64] - .
Fasmussen etal 2013 (B-18yrs, NEPSY-I 662 1.27 32991 169 20 2.2% -2.08F2.71,-1.45] — [ ]
Treit et &l 2016 (5-19yrs; NEPSY-11) 6.6 4 99 9.3 35 135 147% -0.72 [F0.99,-0.46] - [ ]
Ware etal 2021 {6-18yrs; NEPSY-I) g 4 v 10 3 0 10.3% -0.55 [1.04,-0.086] - ®
Total (95% CI) 428 1258 100.0% -0.78 [-1.02, -0.53] L 2
Heterogeneity: Tau®= 0.09; Chi*= 25.79, df= 7 (P = 0.0005); F= 73% R— 5 3 y
Testfor overall effect 2= 6.25 (P < 0.00001) FASD Cantral
Eisk of bias legend
{A) Overall RoB
Note: Paolozza et al 2014a also repddSPSY Direction Errors and Timing Errors.
FASand NEPSY: InhibitiogNaming (mean/SDJ1 study)
FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Chambers et al 2019 {6-Tyrs; NEPSY) 93 23 ] 93 36 761 100.0% 0.00 [-0.88, 0.89] ®
Total (95% CI) 5 761 100.0% 0.00 [-0.88, 0.88]
Heterogeneity: Mot applicable 5_4 _!2 ] é 45
Testfor averall effect Z=0.00 (P =1.00) FAS Contral
Risk of bias legend
(A) Overall RoB
pFASand NEPSY: Inhibitiog Naming (mean/SD}1 study)
pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Chambers et al 2019 {6-Tyrs; NEPSY) 9.3 37 44 94 36 761 100.0% -0.03 [-0.33, 0.29] ®
Total (95% CI) 44 761 100.0% -0.03 [0.33, 0.28]
Heterogeneity: Mot applicable 5_4 _!2 ] é 45
Testfor averall effect: Z=0.18 {P = 0.86) pFAS Cantrol
Risk of bias legend
(A) Overall RoB
ARND/Othersand NEPSY: Inhibitiog Naming (mean/SDJ1 study)
ARND/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Chambers et al 2019 {B-7yrs, NEPSY) a7 4.2 44 94 36 TH1 BIE% -0.19 [-0.50,0.11] ®
FPaolozza et al 20143 (5-17yrg, NEPSY-11) 7.9 37523 22 9.6 2985 98 3I6.4% -0.54 [-1.01,-0.07] [ ]
Total (95% CI) 66 860 100.0% -0.32 [-0.65, 0.01]
Heterogeneity; Tauf= 0.02; Chi*=1.49, df=1 (P= 0.22%; F= 33% 54 52 ] é j‘
Test for overall effect: Z=1.91 {P = 0.06) ARNDIOthers Contral

Risk of bias legend
(A) Overall RoB



NEPSYnhibition¢ Inhibition (mean/SD)
FASDand NEPSY: Inhibitiog Inhibition (mean/SD)(9 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
May et al 2020a (B-7yrs; NEPSY-II) 75 33 49 43 34 302 138% -0.53 [F0.83,-0.23] = [ ]
May et al 2020k (B-7yrs; NEPSY-II) 53 37 3@ 98 33203 127% -0.45 [-0.79, -0.11] - ®
May et al 2020 (B-TFyrs; NEPSY-I) 78 31 37 96 340330 127% -0.53 [F0.87,-0.19] - ®
May &t al 2021 (B-7yrs; NEPSY-I1) 6.4 18 5 41 312 B8 36% -0.85 [1.77,0.07] T ®
McLachlan etal 2020 (7-19yrs; NEPSY-II) 6.7 32 B3 102 32 6% 11.9% -1.09 [1.48,-0.72] - ?
Paolozza etal 20144 (5-17yrs, MEPSY-I) 5.2 33841 721010 27947 90 13.0% -1.07 [1.40,-0.74] - ®
Rasmussen etal 2013 (6-16yrs; NEPSY-I1) 739 137 32 834 178 300 TA% -1.23 11,77, -0.68] — ®
Treit et al 2016 (5-19yrs; NEPSY-Il) 6.1 36 98 47 38 135 148% -0.97 [1.24, -0.69] - ®
Ware et al 2021 (B-18yrs; NEPSY-l) 7 4 a7 10 440 9A% -0.74 [1.21,-0.28] - L ]
Total (95% CI) 43 1336 100.0% -0.81 [-1.00, -0.61] L 2
Heterogeneity: Tau®= 0.045; Chi®=18.20, df=8 (P = 0.02); F= 56% 5_4 2 B 2 45
Test for overall effect: £= 820 (P = 0.00001) FASD Control

Risk of bias legend
(A) Overall RoB

Note: Paolozzat al 2014a also reports NERSDirection Errors and Timing Errors.

FASand NEPSY: InhibitiogInhibition (mean/SD)(1 study)

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Chambers et al 2019 (B-Fyrs; NEPSY) 82 418 a 94 35 FE1 100.0% -0.34 [1.22,0.54] ®
Total (95% CI) 5 761 100.0% -0.34 [-1.22, 0.54]
Heterogeneity: Mot applicable 1_4 12 ﬁ é 4:
Testfor overall effect Z= 076 (P = 0.44) FAS Contral

Risk of bias legend
(A) Overall RoB

pFASand NEPSY: Inhibitiog Inhibition (mean/SD)(1 study)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Chambers et al 2019 {6-Tyrs; NEPSY) 87 ar 44 94 35 761 100.0% -0.20 [-0.50, 0.10] ®
Total (95% CI) 44 761 100.0% -0.20 [-0.50, 0.10]
Heterogeneity: Mot applicable 5_4 _!2 ] é 45
Testfor averall effect Z=1.28 (P =0.20) pFAS Cantrol

Risk of bias legend
(A) Overall RoB

ARND/Othersand NEPSY: Inhibitiog Inhibition (mean/SD)(2 studies)

ARND/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 85% CI IV, Random, 95% CI A
Chambers etal 2019 (6-Tyrs, NEFEY) g4 3T 14 9.4 3.8 TE1  T04% -0.28 [-0.55, 0.02] [
Paolozza et al 2014a {5-17yrs;, NEPSY-II) 8.9 32833 22101 2846 40 29.6% -0.41 [-0.88, 0.08] =
Total (95% CI) 66 851 100.0% -0.32 [-0.58, -0.07] 4
Heterogeneity: Tau®= 0.00; ChF= 018, df=1 (P= 067 F=0% 5_4 52 b é 45
Testfor averall effect: Z= 246 (P = 0.01) ARNDIOthers Contral

Risk of bias legend
(A) Overall RoB
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NEPSYnhibition¢ Switching (mean/SD)
FASDand NEPSY: Inhibitiog Switching (mean/SD{8 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
May et al 20208 (6-Tyrs, NEPSY-1I) g 3 49 ] 3302 13.3% -0.23 F0.64,-0.03] N ®
May et al 20200 {B-Fyrs, MEPSY-1I) 7.3 4.5 g 78 38 273 129% -018 048, 0.149] -T ®
May et al 2020¢ {G-Pyrs, NEPSY-1I) 78 26 Ir 10 31 330 12.9% -0.69 [1.03,-0.34] —- ®
McLachlan etal 2020 {7-18yrs; NEPSY-I) 6.7 32 63 108 27 68 12.5% -1.38 [-1.76,-1.00] —_ &
Paolozza et al 20144 (5-17yrs; NEPSY-I) 6.7 3.394 72 106 2.84B 90 12.8% -1.25 [-1.59,-0.91] - L ]
Rasmussen etal 2013 (6-16yrs, MNEPSY-II) 7.66 1.26 a2 101 172 a0 10.3% -1.61 F2.18,-1.03] —_ ®
Treit et al 2016 (5-19yrs, NEPSY-I[) 6.4 4.1 95 102 38 129 135% -0.96 [1.24,-0.68] - ®
Ware etal 2021 {5-18yrs; NEPSY-II) a 4 Ir 10 3 40 11.7% -0.56 [1.02,-0.11] —_ ®
Total (95% CI) 424 1262 100.0% -0.85[-1.19, -0.51] L 2
Heterogeneity: Tau®= 0.20; Chi®= 48.00, df=7 (P = 0.00001); F= 86% 5_4 52 b é 45
Testfor overall effect 2= 4.94 (P = 0.00001; FASD Cantrol

Eisk of bias legend
{A) Overall RoB

Note: Paolozza&t al 2014a also reports NERBDirection Errors and Timing Errors.

FASand NEPSY: Inhibitiog Switching (mean/SD{1 study)

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Chambers et al 2019 (8-Tyrs;, NEPSY) 1048 34 ] 91 3.2 TE1 100.0% 044 [-0.44,1.32] ®
Total (95% CI) 5 761 100.0% 0.44 [-0.44,1.32]
Heterogeneity: Mot applicable 5_4 _!2 ] é 45
Testfor averall effect Z= 097 (P =033 FAS Contral

Risk of bias legend
(A) Overall RoB

pFASand NEPSY: Inhibitiog Switching (mean/SD{1 study)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Zhambers etal 2019 (B-Fyrs; NEPSY) a6 3 44 91 32 TFE1 100.0% -016 [-0.46, 0.14] [ ]
Total (95% CI) 44 761 100.0% -0.16 [-0.46, 0.15]
Heterogeneity: Mot applicable 5_4 52 B é 45
Testfor overall effect Z=1.01 (F=0.31) pFAS Contral

Risk of bias legend
(A) Overall RoB

ARND/Othersand NEPSY: Inhibitiog Switching (mean/SDJ2 studies)

ARND/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 85% CI IV, Random, 95% CI A
Chambers etal 2019 (6-Tyrs, NEFEY) 8.4 3.3 14 9.1 3.2 TH1  G4.6% -0.06 [-0.37,0.24] [
Paolozza et al 2014a {5-17yrs;, NEPSY-II) 86 32833 22 106 2846 40 45.4% -0.68 [-1.15,-0.20] L =
Total (95% CI) 66 851 100.0% -0.34 [-0.94, 0.26]
Heterogeneity. Taur=0.15; Chi®= 457 df=1 {(P=0.03), F=T8% 1 { 1 } 1

] -10 -5 a a 10
Testfor averall effect: Z=1.12 (P = 0.26) ARND/Others  Contral

Risk of bias legend
(A) Overall RoB

Note: Paolozza et al 2014a also reports NEPB¥ection Errors and Timing Errors.

NEPSYnlhibition- Namingvs hhibition ¢ Inhibition (mean/SD)
FASDand NEPSY: Inhibitiog Naming vs Inhibitiong Inhibition (mean/SD)(4 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
May et al 2020& (B-Tyrs; NEPSY-II) 8 33 49 93 33 302 3IT0% -0.38 [FO.70, -0.049] L ®
May et al 2020b (B-Fyrs; NEPSY-II) 9 34 38 97 33 287 296% -0.21 [-0.55,0.13] - =
May et al 2020c {G-Tyrs; NEPSY-II) 86 34 ar 95 33 330 294% -0.27 061, 0.07] 5 ®
May et al 2021 (B-Tyrs; NEPSY-I) T 149 5 95 32 68 4.0% -0F9[1.71,013] — =
Total (95% CI) 129 987 100.0% -0.32 [-0.50, -0.13] L ]
Heterogeneity: Tau®= 0.00; Chi®= 1.70, df= 3 (P = 0.64); F= 0% 5_4 52 1 é 45
Test for overall effect: £=3.389 (P =0.0007) FASD Control

Risk of bias legend
(A) Overall RoB
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FASand NEPSY: InhibitiogNaming vs Inhibitiong Inhibition (mean/SD)(1 study)

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Chambers et al 2019 (8-Tyrs; NEPSY) 84 51 ] 96 3.3 TE1 100.0% -0.36 [-1.24, 0.52] ®
Total (95% CI) 5 761 100.0% -0.36 [-1.24, 0.52]
Heterogeneity: Mot applicable 5_4 _52 5 é 45
Testfor overall effect Z=0.81 (P=042) FAS Contral

Risk of bias legend
(A) Overall RoB

pFASand NEPSY: Inhibitiog Naming vs Inhibitiong Inhibition (mean/SD)(1 study)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Chamhbers et al 2019 (6-Tyrs; MEPSY) a8 35 44 96 33 TE1 100.0% -0.24 055, 0.08] [ ]
Total (95% CI) 44 761 100.0% -0.24 [-0.55, 0.06]
Heterogeneity: Mat applicable 5_4 52 ] é 45
Testfor overall effect Z=1586(F=012) PFAS Control

Risk of bias legend
(&) Overall RoB

ARND/Othersand NEPSY: Inhibitiog Naming vs Inhibitiong Inhibition (mean/SD)(1 study)

ARNDI/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Chamhbers et al 2018 (B-Fyrs; NEPSY) 88 3A 44 96 33 TFE1 1000% -0.21 F0.A1, 0.04] [ ]
Total {95% CI) 44 761 100.0% -0.21 [-0.51, 0.09]
Heterogeneity: Mot applicable 5_4 52 B é 45
Test for overall effect Z=1.36 (P=017) ARNDIOthers Caontrol

Risk of bias legend
(A) Overall RoB

NEPSY: Animal Sortimgean/SD)
FASDand NEPSY: Animal Sorting (mean/§®3tudies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Crawfard etal 2020 (8-12yrs; NEFSY-II) 4.69 3.22 39 1048 2.59 29 141% -1.83[2.51,-1.34] — [ ]
McLachlan et al 2020 (7-18yrs; NEPSY-I) 73 3 G4 97 34 68 18.0% -0.74 F1.10,-0.39] = &
Paolozza et al 2014¢ (5-17yrs; NEPSY-I) 6.7 25278 71 93 42143 111 187% -0.71 [1.02,-0.40] - o
Rasmussen et al 2013 {6-16yrs, MNEPSY-II) .51 1.45 32 938 1.67 30 13.8% -1.82[F2.41,-1.22] — ®
Treit et al 2016 {9-19yrs; NEPSY-1l) 7 3.4 86 9.4 38 129 19.1% -0.66 [-0.94,-0.38] - ®
Ware et al 2021 (8-18yrs, NEPSY-I) g 3 ar 10 3 40 16.2% -0.66 [F1.12,-0.20] — ®
Total (95% CI) 330 407 100.0% -1.02 [-1.40, -0.65] &
Heterogeneity: Tau®= 017, Chi®=26.74, df=5 (P = 0.0001), F= 81% 5_4 52 b é 45
Testfor overall effect: £=5.33 (P = 0.00001) FASD Control

Risk of bias legend
(A) Overall RoB

Note: Crawford et al 202@lso reportsan executive functiomomposite (combination of three measures)d NEPSN Inhibition Total
Errors(ss).
WCST: Perseverative Errors (ss)
FASand WCST: Perseverative Errors (@sytudy)

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean S0 Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% C| A
Kadituwakku et al 2001 {7-19yrs; WCST)  23.75 1546 20 1275 7.18 20 100.0% 0.891[0.24, 1.59] ‘.‘ ®
Total (95% CI) 20 20 100.0% 0.89 [0.24, 1.55] g
Heterogeneity; Mot applicahble 5_4 iz 3 é 45
Testfor overall effect: 2= 2.68 (P = 0.007) Control  FAS

Risk of bias legend
(A) Overall RoB

Note: Kodituwakku et al 200&lso reports WCST ncategories completess)and response set loss
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WCSTTotal Errors (ss)
pFASand WCST: Total Errors ($&)study)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Astley et al 20090 (8-15.9yrs; WCST, FAS/IPFAS) 91.2 17 18 1128 157 16 100.0% -1.29 [-2.03,-0.54] —.— [ ]
Total (95% CI) 18 16 100.0%  -1.29 [-2.03, -0.54] e
Heterogeneity: Mot applicable 1_4 12 3 é 41
Testfor overall effect: Z= 3.37 (P = 0.0008) pFAS Control

Risk of bias legend
(A) Overall RoB

ARND/Othersand WCST: Total Errors (¢&)study)

ARND/Other Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Astley et al 20090 (8-15.9yrs; WICST, SEIAE) 90 1587 24 1128 157 16 100.0% -1.42[-2.14,-0.71] ®
Total {95% CI) 24 16 100.0% -1.42 [-2.14, -0.71] -
Heterogeneity: Not applicakle 5_4 52 D é 45
Testfor overall effect Z=3.91 (P = 0.0001) ARNDIOthers Control

Risk of bias legend
(A) Overall RoB

Note: Astley et al 2008 also reports ND/AEAstley 2009 alsoreports D-KEFS tower test total rule violations, colour word interference
(inhibit/switch completion time), and Verbal Fluency Coneg$d Switch Accuracy (scaled).

WCSTPreservative Responses)
FASD and WCST: Preservative responseg1sstjdy)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Fryer et al 2012 (~13yrs; WCST)y 9079 1577 21 107.71 B.58 T 100.0% -116 [F2.07,-0.24] —.— ®
Total (95% CI) 21 7 100.0% -1.16 [-2.07, -0.24] -
Heterogeneity: Mot applicable 5_4 52 3 é 45
Test for averall effect: Z= 2. 48 (F=0.013 FASD Contral

Risk of bias legend
(A) Overall RoB

pFASand WCSTPreservative responsesdw) (1 study)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Coles et al 1997 (7-8yrs, WOCST, FAS/pFAS) 7339 38.494 25 a1 32487 14 100.0% 0.59[-0.08, 1.26] ‘.— ®
Total (95% CI) 25 14 100.0% 0.59 [-0.08, 1.26] L
Heterogeneity: Mot applicable 5_4 52 : é 45
Test for averall effect Z2=1.74 (P = 0.08) Control pFAS

Risk of bias legend
(A) Overall RoB

ARND/Othersand WCSTPreservative responsesdw) (1 study)

ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CIl A
Coles et al 1997 (7-8yrs, WCST, Mon-syndromal)  46.86 3286 62 51 3297 14 100.0% -0.12 [-0.70, 0.46] [ ]
Total (95% CI) 62 14 100.0% -0.12 [-0.70, 0.46]
Heterogeneity: Mot applicable 1_4 12 7 é 4:
Test for averall effect Z=0.42 (F=0E7) Control ARNDIOthers

Risk of bias legend
(A) Overall RoB

Note: Coles 1997 also reports WA&@l errors (ravw, Perseverative errors (ss), nperseverative errors (ss), no. of completed categories,
andno. corret (mean/SD).
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VerbalFluency: EKEFANEPSY (total correctLetten
FASand Verbal/Letter Fluency: EKEFS/NEPSY(total correct) (3 studies)

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Kodituwakku et al 20063 (8-9yrs, NEFESY-) 878 49 23 114 522 21 23.6% -0.845-1.14, 0.08] — [ ]
Mattson et al 2010 {7-21yrs; D-KEFE) T.T3 2.82 41 11.43 2.89 46 31.5% -1.26 [-1.72,-0.80] — ®
Mattson et al 2013 (8-17yrs; D-KEFS) 6.01 3.28 A 1017 335 185 44.9% -1.26[-1.53, -0.986] = =
Total (95% CI) 143 252 100.0% -1.09 [-1.46, -0.71] L 3

Heterogeneity: Tau®= 0.06; Chi*= 447 df=2 (P =011}, F=55% i I2 B é 4
Testfor overall effect: 2= 5.67 (P = 0.00001) FAS Contral

Risk of bias legend
(A) Overall RoB

Note: Kodituwakku et al 2006a also reports measure€ ahd 7yrsMattson et al 2010 also reportsREFS Trail Making Test (combined
numberletter, switch vs number, switch vs visual, switch errarg) Verbal Fluendisecond Interval Correct and Set Loss Errbtajtson

et al 2013 also reports-REFS Tower Test (rule violation per item ratio), Colour Word Interference (Inhibit/Switch Completion time), Trail
Making Test (Switching sgndTwenty Questions Total Initial Abstraction (scaled score)

pFASand DKEFYerbalFluency (total correctetter) (1 study)

pFAS Control 5td. Mean Difference 5td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CIl A
Aragon et al 2008b (7-17yrs, D-KEFS,; FAS/PFAS) TAHT 3 24 872 224 32 100.0% -0.80 [-1.35,-0.28] B
Total (95% CI) 24 32 100.0% -0.80 [-1.35, -0.25] <

Heterogeneity: Mot applicahle '_4 =2 i] ﬁ 4'
Test for overall effect Z= 2.85 (P = 0.004) pFAS Control

Risk of bias legend
(A) Overall RoB

Note: Aragon 2008b also repofisKEFS Category Fluency (total correct and switching).

ARND/Others and/erbalFluency: BKEFS (total corredtetter) (1 study)

ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Mattzon et al 2013 (8-1Tyrs; D-KEFS; not FAS) T2 341 117 1047 301 185 100.0% -0.83[-1.07,-0.59] [ ]
Total {95% CI) 17 185 100.0% -0.83 [-1.07, -0.59] 4

Heterogeneity, Mot applicable |_4 _.2 3 é 4.
Testfor overall effect Z=6.78 (F = 0.00001) ARNDICHhers Contral

Risk of bias legend
(A) Overall RoB

Letter Fluency:#A-S test (words/mins)
FASD and-A-S Test Letter Fluency (words/min) (mean/SQ)study)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI| A
Mattsan & Riley 1999 (8-18yrs; F-A-5 test) 619 1.82 21 1033 281 21 100.0% -1.F2F2.43,-1.00] ®
Total {95% CI) 21 21 100.0% 1.72 [-2.43, -1.00] g 3
Heterogeneity: Mot applicable 1_4 52 D é 41
Testfor overall effect Z=4.659 (P = 0.00001) FASD Cantral
Risk of bias legend
(A) Overall RoB
Letter Fluency: IXEFS (speed)
FASand Letter Fluency: IKEFS (speed] study)
FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Schonfeld et al 2001 {8-15yrs; D-KEFS) .5 263 10 87 234 10 100.0% -0.B5 177, 0.08] ®
Total {(95% CI) 10 10 100.0% -0.85 [1.77, 0.08] B
Heterogeneity: Mot applicable 5_4 52 p é
Testfor averall effect £=1.80 (P =0.07) Control  FAS

Risk of bias legend
(A) Overall RoB
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ARND/Others and Letter Fluency:-KEFS (speed] study)

ARNDI/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Schonfeld et al 2001 (3-15yrs; D-KEFS; PEA) 7 1.89 8 87 234 10 100.0% -0.74 [1.71,0.23] B [ ]
Total (95% ClI) 8 10 100.0% 0.74 [-1.71, 0.23] il
Heterogeneity: Mot applicable 5_4 52 D é 45
Testfor averall effect: =149 (F =014} ARNDIOthers Control
Risk of bias legend
(A) Overall RoB
Note: Schonfeld et al 2001 also reportsKEFS Category Fluenagt-ghifting, Four lines, Empty dots onfpll speed measurgs
Verbal Fluency:-BEFS (Verbal Fluency Switching)
FASDand Verbal Fluency (Switching)-KEF$1 study)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% ClI A
Rackhold et al 2021 {11-12yrs; D-KEFS) 77 B.9242 47 1045 56293 46 100.0% -0.44 [-0.85,-0.03] ®
Total {95% CI) A7 46 100.0%  -0.44 [-0.85, -0.03] &>
Heterogeneity. Mot applicable 5_4 52 D 1 45
Testfor overall effect: 2=2.09 (P = 0.04) FASD Contral

Risk of bias legend
(M) Overall RoB

Note: Rockhold et al 2021 also reportkBISColour Word Interference Inhibition, Trail Making Task InhibieindNIH Dimensional Card
Sort Flanker Task and List Sort.
FASand Verbal Fluency (Switching)-KEF$2 studies)

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Wattson etal 2010 (7-21yrs; D-KEFS) 788 266 41 1088 273 46 27.0% -1.10 [-1.55,-0.64] & ®
Mattson etal 2013 (8-17yrs; D-KEFS) 818 3481 9 11.09 301 185 TIO0% -0.93 [-1.20,-0.65] [ ] ®
Total {95% CI) 120 231 100.0% -0.97 [-1.21, -0.74] L
Heterogeneity: Tau®= 0.00; Chi®= 039, df=1{P=053), F=0% I_4 iz ;) 1=2 4:
Testfor overall effect: Z= 810 (P = 0.00001) FAS Control
Risk of bias legend
(A) Overall RoB

ARND/Others and Verbal Fluency (Switching)KBF$1 study)

ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Mattson et al 2013 (8-17yrs; D-KEF S, not FAS) 84 297 117 1109 325 185 100.0% -0.85[1.09,-0.61] [ ]
Total (95% Cl) 17 185 100.0% -0.85[-1.09, -0.61]
Heterogeneity, Mot applicable T i 5 e

Testfor overall effect: =693 (P = 0.00001)

ARNDVOthers Control

Risk of bias legend
(A) Overall RoB

Note: Mattson et al 2010 also repor3-KEFS Trail Making Test (combined nurdbger, switch vs number, switch vs visual, switch errors)
and Verbal Fluency (Second Interval Correct and Set Loss Bvtattspn et al 2013 also reporf3-KEFS Tower Test (rule violation per item
ratio), Colour Word Interference (Inhibit/Switch Completion tim&)ail Making Test (Switttg ss) and Twenty Questions Total Initial
Abstraction (scaled score)

Category Fluency:-REFSNEPSY (total correct)
FASDand Category Fluency (total correct)-KEF$1 study)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Bernes et al 2021 (5-18vrs, D-KEFS) 7Y 34 T3 104 283 47 100.0% -0.7T [-1.15,-0.39] ®
Total (95% CI) 73 47 100.0% 0.77 [1.15, -0.39] &>
o . I | Il |
Heterogeneity: Mot applicable |_4 'p_ b ﬁ 4|

Testfor overall effect £=3.93 (F = 0.0001; FASD Control

Risk of bias legend
(A) Overall RoB



FASand Category Fluency (total correct)-KEFS/NEPSW(2 studies)

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Kodituwakku et al 20063 (8-9yrs, MEPSY-I)  16.26 4.47 23 1766 4.91 21 42.4% -0.29[-0.89, 0.30] — [ ]
Mattson et al 2010 (7-21yrs; D-KEFS) 971 318 41 1246 3.44 46 &7.6% -0.82 [-1.26,-0.38] - @
Total {(95% CI) 64 67 100.0% -0.60 [-1.11, -0.09] E 2
Heterngeneity; Tau®= 0.07; Chi*=1.95, df=1 (P = 0L16); F= 49% 5_4 52 ] é 45
Testfor overall effect Z=2.29 (F = 0.02) FAS Control

Risk of bias legend
(A) Overall RoB

Note: Kodituwakkuet al 2006a also reports measures at 6 and 7Mattson et al 2010 also reports-REFS Trail Making Test (combined
number-letter, switch vs number, switch vs visual, switch errarg] Verbal Fluency (Second Interval Correct and Set Loss Errors).

Category Fluency:AS test (words/min)
FASDand FA-S Test Category Fluency (words/min) (mean/§D}ktudy)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Mattson & Riley 1999 (8-18yrs; F-A-Stesty  13.34 371 21 16.98 387 21 100.0% -0.94 [-1.58,-0.20] .
Total (95% Cl) 21 21 100.0%  -0.94[1.58, -0.30] -
Heterogeneity; Mot applicahle 5_4 52 3 é 45
Test for overall effect 2= 2.88 (F = 0.004) FASD Cantral
Risk of bias legend
(A) Overall RoB
Other BDKEFS Measures: Tower Test (total achievement)
FASDand Tower Test (total achievemen(® studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Bernes et al 2021 (5-18yrs: D-KEFS) 71 336 73 08 272 47 640% 080127 -051] E 3 [ ]
Crawford et al 2020 {3-12yrs; D-KEFS) 8.9z 242 39 1135 1.23 28 36.0% -1.02[-1.53,-0.481] — ®
Total {95% CI) 112 76 100.0%  -0.94[-1.24, -0.63] <
Heterogeneity: Taw?= 0.00; Chi*f= 016, df=1 (P = 0.69); F= 0% 5_4 52 3 é 45

Test for overall effect: £= 598 (P = 0.00001}

Risk of bias legend
(A) Overall RoB

FASD Control

Note: Crawford et al 2020 also reports an executive function composite (combination of three measures) andINE#Ston Total

Errors (ss).

pFASand Tower Test (totahchievement)(1 study)

PFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Astley et al 2009b (8-15 9yrs; D-KEFS; FASIpFAS) TE 23 20 108 249 G 100.0% -1.37 [[2.37,-0.37] [ ]
Total (95% CI) 20 6 100.0%  -1.37[-2.37, 0.37] -
Heterageneity: Mot applicable 5_4 52 p é 45
Testfar averall effect Z= 2 659 (F = 0.007) pFAS Control
Risk of bias legend
(A) Overall RoB
ARND/Othersand Tower Test (total achievemeng}l study)
ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Astley etal 2008b (8-15.9yrs; D-KEFS; SEIAE) 83 25 24 108 241 16 100.0% -1.04 [-1.72,-0.37] =
Total (95% CI) 24 16 100.0% -1.04 [1.72, -0.37] -
Heterogeneity: Mat applicable i 3 4 3 7

Testfor overall effect: 7= 3.02 (P=0.003)

Risk of bias legend
(A) Overall RoB

ARND/Others Control

Note: Astley et al 2009 also reports ND/AEAstley 2009 alsoeports D-KEFS tower test total rule violations, colour word interference
(inhibit/switch completion time), and Verbal Fluency ConeB9d Switch Accuracy (scaled).
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Other Measures: Trail Making Tédstal B
FASD and Trail Making TeBtial B(2 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Colby etal 2012 (7-13yrs; TMT B) 14338 73@ 19 14075 114.06 XVO325% 0.03[-0.56, 0.61] @
Gautam etal 2014 {6-17yrs; TMTB) 12235 5828 49 83499 5573 A4 BT.5% 0.40[0.01,0.75] ®
Total (95% Cl) 68 81 100.0% 0.28 [-0.07, 0.63]
Heterogeneity: Tau®= 0.01; Chif=1.10, df=1 (P = 0.208); F= 9% 5_4 52 b é 45
Testfor overall effect Z=148 (P =011} Control  FASD

Risk of bias legend
(A) Overall RoB

Other Measures: Test of Executive Control
FASD and Test of Executive Contidan-Inhibitory Condition: Incorrect(1 study)

FASD Control $td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Barrettet al 2019 {6-18yrs; TEC) 4988 1.44 26 46E3I 113 19 100.0% 2.361[1.58, 3.19] —.— ®
Total (95% CI) 26 19 100.0% 2.36 [1.58, 3.15] -
Heterogeneity: Mot applicable 5_4 52 ! é 45
Testfor overall effect; Z=5.92 (P = 0.00001) Control  FASD

Risk of bias legend
(A) Overall RoB

Note: Barrett et al 2019 also reporfeEEQNon-Inhibitory Condition: Target Response TjmentInhibitory Condition: Standard Response
Time Inhibitory Condition: Incorrectnhibitory Condition Target Response TimandInhibitory condition: Standar&esponse Time

BRIEF Global Executive Compas@iaregiver Repoftmean/SD)
FASDand BRIEF Global Executive Compositéaregiver (mean/SD(B studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl a
Treit et al 2016 (5-18yrs; BRIEF-C) 70 10 37 63 12 40 337% 162[1.01,2.09 —-— [ ]
Vare et al 2021 (6-18yrs; ERIEF-C) 73 10 116 48 10 130 28.3% 239 [2.06, 2.72] - @
Vozniak et al 2013 (10-1 Fyrs: BRIEF-C) 71163 24 44 T4 31 274% 2.30[1.52,2.89] —a— ®
Total {95% CI) 177 201 100.0% 2.05[1.48, 2.62] <
Heterogeneity: Taw?= 0.19; Chi*=8.00, df= 2 (P=0.02); IF= 75% 5_4 52 3 é 45
Testfor averall effect Z=7.04 (P =0.00001} Control FASD

Risk of bias legend
(A) Overall RoB

Note: Ware et al 2021 also reports BRIEF emotional control.

pFASand BRIEF Global Executive Compositearegiver (mean/SDR studies)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 85% CI A
Astley et al 2009b (8-15.9yrs; BRIEF-C; FAS/pFAS) 3.2 107 20 442 7 16 481% 306 [2.07, 4.06] —— .
Candelaria-Cook et al 2021(8-12yrs, BRIEF-C FASMF) 2.5 101085 15 8031 10504 26 81.9% 1.15[0.47,1.84] —— .
Tatal (95% C1) 35 42 100.0% 2.07 [0.20, 3.95] —e—
Heterogeneity: Tau® = 1.64; Chif= 9.56, df= 1 (P = 0.002); F= 90% 5_4 52 5 é 45
Testfor overall effect Z=217 (P=0.03) Contral pFAS

Risk of bias legend
(A) Overall RoB

ARND/Othersand BRIEF Global Executive Composit@aregiver (mean/SD[ studies)

ARND/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Astley et al 2009b (8-15.9vrs, BRIEF-C, SE/AE) T3 9.2 24 4472 7 16  48.2% 336 [2.36, 4.36] —u+ .
Candelaria-Cook et al 2021 (8-12yrs; BRIEF-CARMD)  73.89 58347 10 50.31 10504 26 51.8% 223[1.32,314] —i— .
Total (95% CI) 34 42 100.0% 2.78[1.67, 3.88] -~
Heterageneity: Tau = 0.40; Chif= 267, df= 1 (P = 0.10); F= 63% 5_4 52 5 é 45
Test for overall effect 2= 4.92 (P = 0.00001}) Control  ARND/Others

Risk of bias legend
(A) Overall RoB

Note: Astley et al 2009 also reports ND/AEAstley 2009 alsoreports D-KEFS tower test total rule violations, colour word interference
(inhibit/switch completion time), and Verbal Fluency Conei$d Switch Accuracy (scaled).



BRIEF Behaviour Regulation Ingl@aregiveReport(mean/SD)
FASDand BRIEF Behaviour Regulation Inde®aregiver (mean/SD(B studies)
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FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean S0 Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
McLachlan et al 2020 (7-18yrs; BRIEF) 684 121 63 4689 7.2 68 30.9% 217 [1.73, 2.60] —— ?
Quattiebaurn and O'Connor 2013 (6-12yrs; BRIEF-C)  B9.89 12.07 125 47.79 1319 28 29.2% 1.79[1.33, 2.29] = @
Treit et al 2016 (5-19yrs; BRIEF-C) 72 12 116 48 g8 131 398% 2.37[2.05, 2.70] - @
Total (95% CI) 304 227 100.0% 2.14[1.81, 2.47] L 3
Heterogeneity: Tau?=0.05; Chi*= 413, df= 2 (P = 0.13); F= 52% i_4 12 p é 4i
Testfor overall effect; Z=12.94 (P = 0.00001} Control  FASD
Risk of bias legend
(A) Overall RoB
NoteY vdzZl GGt Soldzy YR hQ/2yy2NJl unmo Ffa&a2 NBLEZ2NIA& // ¢ C2NY M
pFASand BRIEF Behaviour Regulation Indg&aregiver (mean/SDR studies)
pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Astley et al 2008b (8-15.9yrs; BRIEF-C; FASIpFAS) 731 132 20 4389 8 16 48.1% 2.55[1.64, 3.44] —— @
Candelaria-Cook et al 2021(8-12yrs,BRIEF-C;FAS/pF)  B1.86 16.2665 15 48.41 10147 6 51.8% 0.96[0.29, 1.63] —— @
Total {95% Cl) 35 42 100.0% 1.72 [0.17, 3.28] g
Heterogeneity: Tau?=1.08; Chi*=7.58, df =1 (P = 0.008); F=87% I_4 I2 5 1 4:
Test for averall effect 2=218 (P =0.03) Control  pFAS
Risk of bias legend
(A) Overall RoB
ARND/Othersand BRIEF Behaviour Regulation Indg&aregiver (mean/SDR studies)
ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Astley et al 2008b (8-15.9yrs; BRIEF-C; SE/AE) 701 134 24 4349 2 16 57.9% 2.22 [1.40,3.03] —— []
Candelaria-Cook et al 2021 (3-12yrs; BRIEF-CARND)  75.38 99296 10 48.41 10147 26 4241% 252 [1.56, 3.47] —=— @
Total (95% CI) 34 42 100.0% 234 [1.72, 2.96] <
Heterogeneity: Tau®= 0.00; Chif= 0.22, df= 1 (P = 0.64); F= 0% 5_4 _52 D é 45

Testfor overall effect: Z=7.42 (P = 0.00001)

Risk of bias legend
(&) Overall RoB

Control  ARND/Others

Note: Astley et al 2009 also reports ND/A¥stley 2009 alsceports D-KEFS tower test total rule violations, colour word interference
(inhibit/switch completion time), and Verbal Fluency ConeB$d Switch Accuracy (scaled).

BRIEF Behaviour Regulation Ingl@eacher Repofmean/SD)
FASDand BRIEF Behaviour Regulation Indgkeacher(mean/SD)(1 study)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight |V, Random, 95% Cl IV, Random, 95% CI A
Quattiebaum and O'Connor 2013 (6-12yrs, BRIEF-T) 632 18.72 55 49.91 687 23 100.0% 1.12[0.60,1.64] [ ]
Total (95% CI) 55 23 100.0% 1.12 [0.60, 1.64] L
Heterogeneity: Mot applicahle 1_4 12 D é 4:
Test for overall effect: £=4.22 (F = 0.0001) Control  FASD
Risk of bias legend
(A) Overall RoB
Note:Quatf SoF dzy FyR hQ/2yy2NJ unmo |f&a2 NBLER2NIa //¢ C2N¥ m | yR
BRIEF MetacognitianCaregiver Repoftmean/SD)
FASDand BRIEF MetacognitionCaregiver (mean/SD(B studies)
FASD Control $td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
McLachlan et al 2020 (7-19yrs; BRIEF) 654 11.2 63 a4 14 BE  337% 0.89[0.53,1.29] — ?
Quattiebaum and O'Cannor 2013 {6-12yrs, BRIEF-C) 711 9489 125 5046 13.04 28 30.8% 2.00[1.53, 2.46] —— [
Treit etal 2016 (5-19yrs; ERIEF-C) B2 10 116 a1 12 130 35.5% 1.53[1.24,1.81] L o
Total {95% CI) 304 226 100.0% 1.46 [0.89, 2.03] S
Heterogeneity: Tau®= 0.22; Chi*= 14.66, df= 2 (P = 0.0007); *= 86% ) R 5 1 7
Test for overall effect: Z=5.01 {P = 0.00001) Control  FASD
Risk of bias legend
(A) Owerall RoB
NoteY vdzZl Gif Soldzy yR hQ/2yy2Nl uanmo | f&2 NBLEZ2NI& //¢ C2NY M
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pFASand BRIEF MetacognitiopCaregiver (mean/SDR studies)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Astley et al 2009b (8-15 9yrs, BRIEF-C; FASIDFAS) ToE 9.4 20 449 71 16 48.4% 2.99[2.01,3.98] —i— .
Candelaria-Cook et al 2021(8-12vrs, BRIEF-C FASIPF) 6264 94501 15 8214 1149827 26 81.6% 0.92[0.25,1.549] —— ®
Total {95% CI) 35 42 100.0% 1.93 [0.10, 3.95] | ——
Heterogeneity: Tau®=1.95, Chi®=11.60, df=1 {P = 0.0007); F=91% 5_4 52 t 45
Testfor overall effect: £=1.86 (F = 0.06) Control pFAS
Risk of bias legend
(A) Overall RoB
ARND/Othersand BRIEF MetacognitiogCaregiver (mean/SOR studies)

ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Astley et al 2009k (8-15.9yrs; ERIEF-C; SEIAE) 722 82 24 449 71 16 48.5% 3.44[2.42, 4.45] —— @
Candelaria-Cook et al 2021 {8-12vrs, BRIEF-CARMD) 7288 £8.2535 10 8214 11.49827 26 51.5% 1.82 [0.97, 2.68] —— ®
Total (95% CI) 34 42 100.0% 2.61[1.03,4.19] -
Heterogeneity: Tau®=1.07, Chi*= 568, df=1{F=0.02), F=82% 14 12 ) é }
Test for averall effect: Z=3.23 (F = 0.001} Control ARND/Others

Risk of bias legend
(A) Overall RoB

Note: Astley et al 2009also reports ND/AEAstley 2009 alsoreports D-KEFS tower test total rule violations, colour word interference
(inhibit/switch completion time), and Verbal Fluency ConeB$d Switch Accuracy (scaled).

BRIEF MetacognitianTeacheiReport(mean/SD)
FASDand BRIEF Metacognition Teacher (mean/SD(L study)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI A
Guattiebaum and O'Connor 2013 (6-12yrs; BRIEF-T) 6536 1467 55 45145 1475 23 100.0% 0.69[0.19, 1.19] ‘.‘ [ ]
Total {95% CI) 55 23 100.0% 0.69 [0.19, 1.19] P>

Heterogeneity: Mot applicable 1_4 12 p é 4:
Testfor overall effect: Z= 270 (P=0.007) Control  FASD

Risk of bias legend

(A) Overall RoB

NoteY vdzt GGf Soldzy YR hQ/2yy2Nl unmo | f&az2 NBLE2NIa //¢ C2NXY m
Other BRIEF Measures: Inhip@aregiver Repoftmean/SD)
FASDand BRIEANhibit ¢ Caregivemean/SD)(2 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean S0 Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A

Bernes et al 2021 (5-18yrs;, BRIEF-C) TOA 1348 L1 45 573 TO  A03% 2EB[2ATF, 319 - ®

Ware etal 2021 (B-18yrs; BRIEF-C) 3z} 13 3r a0 ] 40 49.7% 176 [1.23,2.29] - ®

Total {95% Cl) 83 110 100.0% 2.22[1.32,3.12] e g

Heterogeneity: Tau®=0.35; Chi*= 5.97, df=1 (P = 0.01); = 83% 5_4 52 1 é 45

Test for overall effect: Z= 4 84 (P = 0.00001) Control FASD

Risk of bias legend

(A) Overall RoB

Other BRIEF Measures: SqQi@aregiveReport(mean/SD)
FASDand BRIEF: ShiftCaregiver (mean/SOR studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean S0 Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A

Bernes et al 2021 (5-18yrs; BRIEF-Z) G642 1388 6 448 727 TO &81% 1.84[1.40,2.29] o ®

Ware etal 2021 (6-18wrs, BRIEF-C) BT 13 3r 49 a8 40 41.8% 167 [1.14,219] —— ®

Total {95% Cl) 83 110 100.0% 1.77[1.43, 2.11] L 2

Heterogeneity; Tau®= 0.00; Chi*= 0.26, df=1 (P= 0.61); F=0% 5_4 52 1 é 45

Testfor overall effect: £=10.26 (F = 0.00001)

Risk of bias legend
(A) Overall RoB

Contral FASD

by R



Other BRIEF Measures: Mong@aregiver Repofmean/SD)
FASDand BRIEF: Monitog Caregiver (mean/SD{L study)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
EBernes et al 2021 (5-18yrs; ERIEF-C) BEE 1089 47 424 848 70 1000% 2.51[2.02,3.00] [ ]
Total (95% CI) A7 70 100.0% 2.51[2.02, 3.00] <9
Heterogeneity: Mot applicable 5_4 52 7 é 45
Testfor overall effect: Z=9.97 (F = 0.00001) Control FASD
Risk of bias legend
(A) Overall RoB
Other BRIEF Measures: Plan/OrgaqiSaregiver Repofmean/SD)
FA® and BRIEF: Plan/Organig&aregiver (mean/SD{L study)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Bernes et al 2021 (5-18yrs; ERIEF-C) 6B7.7 1043 46 447 TF48 70 1000% 2.453[2.03,3.03] [ ]
Total (95% CI) 46 70 100.0% 2.53 [2.03, 3.03] L 2
Heterogeneity: Mot applicable I_4 I2 1 é 4:
Testfor overall effect: Z=9.96 (P = 0.00001) Contral FASD
Risk of bias legend
(A) Overall RoB
Other BRIEF Measures: Working MengBaregiver Report
FASDand BRIEF: Working MemoryCaregiver(1 study)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Bemes etal 2021 (5-18yrs, BRIEF-C) 703 1111 46 446 643 70 1000% 205 [2.41, 3 48] o e
Total (95% Cl) 46 70 100.0% 2.95 [2.41, 3.48] <
Heterogeneity: Mot applicable 1_4 12 T é 4:
Testfor averall effect: Z=10.78 (P = 0.00001} FASD Contral
Risk of bias legend
(A) Overall RoB
ARND/Othersand BRIEF: Working MemoryCaregiver(1 study)
ARMND/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Malisza et al 2012 {10-14yrs; BRIEF-C; ARND) 755 9.09 22 5038 996 21 100.0% 289[1.76, 3.42] _._ .
Total (95% CI) 22 21 100.0% 2.59[1.76, 3.42] -‘-
Heterogeneity: Mot applicable 5_4 52 D ! 45

Testfor overall effect: Z=6.12 (F = 0.00001)

Risk of bias legend
(A) Overall RoB

Note: Bernes et al 2021 also reports Teacher Report@eléReport measures.

Control  FASD
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Summary of available outcomes ¥oorking memory

Working Memory

Study type Outcome Data # studies

Exposure Working Memory Index N/A
Freedom From Distractibility Index: mean/SD 2 studies:confirmedunquantifiable
wisall
Digit Span Total Scof8caled Score N/A
Block Recal WMTBC N/A
Digit SpanWIS@all mean/SD 1 study:Any PAE
Forward Digit SpanwISall mean/SD 1 study:confirmedunquantifiable
BackwardDigit SpanWISaAll mean/SD 2 studies: confirmedunquantifiable
Spatial WM:CANTAB, WISQ spatial mean/SD 3 studies:confirmedunquantifiable
spanbackwards
Spatial WM:CANTARotal errors spatial | z-scores 2 studies. confirmedunquantifiable
span length

Diagnosed Working Memory Index/ Freedom from | mean/SD 4 studies:2 FASD] pFAS, 2
Distractibility Index:wWIS@V & WISdI| ARND/Other
Freedom from Distractibility IndeXWISE | Frequency 1 study:1 pFAS, 1 ARND/Others
11
Digit SpanTotal Scaled ScoraVISdll, mean/SD 2 studies:2 FAS, 2 pFAS, 2
wisav ARND/Others
Digit Span TotalWIS@ll, WIS@V,WISE | mean/SD 7 studies:4 FASD3 pFAS, 2
V,JSAIS ARND/Others
BlockRecall WMTBC mean/SD 4 studies:FASD
Digit Recall WMTBC mean/SD 3 studies:FASD
Forward Digit SpanwISall, JSAIS, mean/SD 9 studies:7 FASD] pFAS]1
TOMAL, WMTE ARND/Others
BackwardsDigit SpanWIS@&YV, JSAIS mean/SD 6 studies:4 FASD], pFAS]

ARND/Others

Other Spatial Working Memory mean/SD 3 studies:2 FASD, 1 ARND/Others
Measures:spatial WM strategy
Other SpatialWorking Memory z-scores 2 studies. 2 FAS 1 ARND/Others
Measures CANTAR-Spatial WM Total
Errors
Other Working Memory MeasuredDAS | mean/SD 2 studies:2 FASD (different measures

working memory percentile




GRADE ratings for working memory

S 2| Risk of|Inconsistencyjindirectness| Imprecision |Other| PAE Control
studie§ bias

EXPOSURE STUDIES

Certainty assessment

S2'-F

Relative
(95% ClI)

Effect

Absolute
(95% ClI)
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Certainty

Freedom From Distractibility IndextVIS@ll

Confirmed unquantifiable

2 |serioug| not serious | not serious| seriousf |none| 51 40 - SMD 1.65 lower] ¢ P P
(2.14 lower to Low
1.16 lower)
Digit SpanWIS@ll
Any PAE
1 |serioug| not serious serious very none| 28 28 - SMD 0.22 highel] ¢gP P P
seriougef (0.31 lower to Very Low
0.75 higher)
Forward Digit SpanwWISall
Confirmed unquantifiable
1 |serioug| notserious | not serious| serious! [none| 29 27 - SMD 0.99 lower| & @
(1.55 lower to Low
0.43 lower)
Backwards Digit SpawISall
Confirmed unquantifiable
2 |serioug| not serious | not serious| serious’ |none| 98 168 - SMD 078 lower | & @
(1.04lower to Low
0.52lower)
Spatial WM:CANTABNIS@AII spatial spamackwardgmean/SD), CANTAB total errors¢ore)
Confirmed unquantifiableg(SS backwards)
3 |[serioug serious$ not serious| serious |none| 261 | 323 - SMD 0.9 lower | gP P P
(1.25lower to Very Low
0.54 lower)
Confirmed unquantifiable (total errors)
2 |serioug| notserious | not serious| serious |none| 247 | 245 SMD 0.71 lower| ¢ GP P
(1.24 lower to Low
0.18 lower)
DIAGNOSED STUDIES
\Working Memory Index/ Freedom from Distractibility IndexVISGAV & WISAII
FASD
2 |serioug| notserious | not serious| seriousf |none| 54 99 - SMD 1.18 lower| & @GP P
(2.36 lower to Low
0.00 lower)
pFAS
1 [serioug| not serious | not serious| serious® [none| 20 16 - SMD 2.68 lower| ¢ gP P
(3.61 lower to Low
1.75 lower)
ARND/Other
2 |seriou$ seriou$ not serious| seriousf |none| 46 37 - SMD 2.83 lower] gP P P
(4.38 lower to Very Low
1.28 lower)

Freedom from Distractibility Index: WIS

pFAS
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1 |serioug| not serious | not serious| serious® |none| 8/20 | 0/16 OR 22.04 - & GP P
(1.18to Low
426.72)
ARND/Others
1 |serioug| not serious | not serious very none| 5/24 | 0/16 |OR 9.310.44 - GP PP
seriougef to 181.13) Very Low
Digit Span Scaled Scol/ISAV & WISAII
FAS
2 |serioug| notserious | seriou$s | notserious|none| 135 | 293 - SMD 0.86 lower| ¢ &P P
(1.08 lower to Low
0.65 lower)
pFAS
2 |serioug| not serious serious not serious| none| 139 | 293 - SMD 0.43 lower] & P P
(0.63 lower to Low
0.22 lower)
ARND/Other
2 |serious| notserious | serious serious’ [none| 74 | 293 - SMD 0.80 lower| gP P P
(1.09 lower to Very Low
0.51 lower)
Digit Span TotalWIS@V, WIS@Il, JSAIS
FASD
4 |serious serious$ not serious| serious |none| 228 | 206 - SMD 0.70 lower| ¢P P P
(2.05 lower to Very Low
0.35 lower)
pFAS
3 [serioug serious$ not serious very none| 85 112 - SMD 0.42 lower| ¢P P P
serioug'&f (1.01 lower to Very Low
0.17 higher)
ARND/Others
2 |serioug| not serious | not serious very none| 96 80 - SMD 0.04 lower] gP P P
serioug'ef (0.34 lower to Very Low
0.27 higher)
Block RecalflWMTBC(raw), WMTBC (ss)
FASOraw)
3 |serioug| not serious | not serious| not serious| none| 241 | 298 - SMD 0.80 lower] @& & &P
(0.98 lower to Moderate
0.63 lower)
FASss)
1 [serioug| notserious | not serious very none| 25 28 - SMD 0.41 highe| ¢P P P
serious-ef (0.14 lowerto | Very Low
0.95 higher)
Digit RecallWMTBC
FASD
3 |serioug| not serious | notserious| not serious| none| 244 | 300 - SMD 0.96 lower| @& & &P
(1.14 lower to Moderate
0.78 lower
Forward Digit SpanwIS@ll, JSAIS, TOMAL, WMTB
FASD
7 |serioug| not serious | not serious| not serious| none| 378 | 449 - SMD 0.83 lower| & & &P
(0.98 lower to Moderate

0.69lower)

PFAS




117

1 |serioug| notserious | not serious| serious' |none| 24 32 SMD 0.90 lower| ¢ GP P
(1.45 lower to Low
0.34 lower)
ARND/Other
1 |[serioug| not serious | not serious| serious |none| 18 17 SMD 1.01 lower| ¢ GP P
(1.72 lower to 0.3 Low
lower)
Backwards Digit SpawWISAV, JSAIS
FASD
4 |serious| notserious | not serious| serious |none| 177 | 199 SMD 0.60 lower| ¢ gP P
(0.81 lower to Low
0.39 lower)
pFAS
1 [serioug| not serious | not serious| serious® |[none| 24 32 SMD 0.82 lower| ¢ gP P
(1.37 lower to Low
0.26 lower)
ARND/Other
1 |[serioug| not serious | not serious| serious® |none| 18 17 SMD 0.85 lower| ¢ ¢P P
(1.55 lower to Low
0.16 lower)
Other Spatial Working MemorMeasures:CANTAR Spatial Working Memory Strategy
FASOSpatial Working Memory Strategy)
2 |serioug| notserious | not serious| seriousf |none| 31 48 SMD 0.65 highel @& ¢P P
(0.18 higher to Low
1.12 higher)
Other Spatial Working MemoryMeasures:CANTAR Spatial Working Memory Total Errorss@ores)
FAS
2 |serioug| not serious | not serious| serioust |none| 120 | 231 SMD 1.07 lower| & @GP P
(1.30 lower to Low
0.83 lower)
ARND/Others
1 |[serioug| not serious | not serious| serious |none| 117 | 185 SMD 0.82 lower| ¢ ¢P P
(1.06 lower to Low
0.58 lower)
Other SpatialWorking Memory MeasuresDAS Working Memory Percentile
FASODAS)
1 |serioug| notserious | not serious| serioust |none| 36 98 SMD 0.74 lower| ¢ ¢P P
(1.14 lower to Low
0.35 lower)

Notes: Clconfidence inten@lNDstandardized mean differédBegdds ratio.
Explanationsa) >50% of studies were rated as moderate or high risk of bias; b) High het%gandisighificaniscjuare for
heterogeneity);>50% of studies had a sample not representative of the Australiam il &icfus;overstimate crossed the line of

no effect.e)Wide95%Cis for overall estimd)eOptimal information size criteria not met.
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Meta-analyses for working memory

EXPOSURE STUDIES
Freedom From Distractibility Index: WHB(@nean/SD)
Confirmed PAE.evel Unquantifiableand Freedom from Distractibility Indegmean/SD)(2 studies)

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 85% CI IV, Random, 95% CI A
Bjorkguist et al 2010 (8-16yrs; WISC-IIl FT) a1.48 15,79 21 1116 11.47 10 281% -2.01 [F2.94,-1.09] — o
Lee etal 2004 {3-1 Fyrs; WISC-IIl FIT) 85.4 13.68 30 1055 1257 30 71.9% -1.581 [F2.08,-0.83] - ®
Total (95% CI) 51 40 100.0% -1.65[-2.14, -1.16] <
Heterogeneity: Tau®= 0.00; Ghi#=0.81, df=1 (P = 0.37); F= 0% 5_4 52 7 é 45
Testfor overall effect: £= 6.60 {F = 0.00001) Confirmed Unquantifiable Control

Risk of bias legend
(A) Overall RoB

Digit Span: WISKO (mean/SD)
Any PAE and WISIG Digit Sparimean/SD)(1 study)

Any PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Furtado etal 2016 {11-12yrs; WS- 53 1M 28 BES 218 28 100.0% 0.22 [0.31,0.749] ®
Total {95% CI) 28 28 100.0% 0.22 [0.31,0.75]
Heterogeneity: Mot applicable 5_4 52 I é 45
Testfor averall effect Z= 082 (F =041} Control  Any PAE

Risk of bias legend
(A) Overall RoB

Forward Digit Span: WIHOmean/SD)
Confirmed PAE Level Unquantifiabésd WISGIII Forward Digit Spafmean/SD)(1 study)

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 85% CI A
Crocker et al 2015 (7-12yrs; WISC-IIl-Digit Span) 7.69 2.33 29 1037 2.89 27 1000%  -0.89[155-0.43] W ®
Total {95% CI) 29 27 100.0% -0.99 [-1.55, -0.43] -
Heterogenaity: Mot applicable 5_4 52 5 é 45
Test for averall effect 2= 3.48 (P = 0.0005) Confirmed Unquantifiable Control

Risk of bias legend
(A) Overall RoB

Backwards Digit Span: WiH@mean/SD)
Confirmed PAE Level Unquantifiabéed Backwards Digit Spaimean/SD)(2 studies)

Confirmed Unquantifiable Control Std. Mean Difference $td. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Crocker etal 2015 (7-12yrs; WISC-1I) 762 3.28 29 981 3683 27 236% -0.63 F1.16,-0.09] — ®
MNouyen et al 2014 {8-16yrs; WISC-1V) 8.1 2.83 69 104 268 141 T6A% -0.83[F1.13,-0.53] L | @
Total {95% CI) 98 168 100.0% -0.78 [-1.04, 0.52] ’
Heterogeneity: Tau®= 0.00; Chi= 042, di=1 (P =0.52); F= 0% 1_4 =2 3 é 41
Testfor overall effect: 2= 5.86 (F = 0.00001) Confirmed Unquantifiable  Contral

Risk of bias legend
(A) Overall RoB

Spatial Working Memory: CANTAB, WIE§patial spabackwardg§mean/SD)
Confirmed PAE Level Unquantifiabéexd SWM(mean/SD)(3 studies)

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Crocker etal 2015 {7-12yrs; WISC-1I) 8.07 418 29 1041 327 27 131% -0.61 [1.15,-0.07] ] [ ]
Doyle et al 2018 (10-16yrs, CANTAB) 0.1 079 142 0.7 077 160 401% -0.7F [1.00,-0.53] = [ ]
Glass etal 2013 (8-16yrs; CANTAB) -0.16 0.76 90 072 069 136 3685% -1.22 [1.51,-0.93] L [ ]
Total (95% CI) 261 323 100.0% -0.90 [-1.25, -0.54] &
Heterageneity: Tau®= 0.07; Chi*= 7.01, df= 2 (P = 0.03); F=71% 5_4 52 p é 45
Test for overall effect: 2= 4.94 (P = 0.00001) Confirmed Unquantifiable  Control

Risk of bias legend
(A) Overall RoB



SpatiaWorking Memory (Total ErrorsS ANTARz-scores)
Confirmed PAE Level Unquantifiabdésd SpatiaMWorking Memory (total errors)zscores)(2 studes)

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Mattson et al 2010 (7-21yrs, CANTAE) -0.35 1.14 3g  0.08 0489 B0 44.5% -0.41 [-0.82, 0.00] i [ ]
Mattson et al 2013 {8-17yrs, CANTAB) -0 0r7 208 0431 078 185 A5.5% -0.95 [-1.16,-0.74] B ®
Total (95% CI) 247 245 100.0% 0.71[-1.24, -0.18] E 3
Heterogeneity: Tau®= 0.12; Chi*= 5.33, df=1 (P= 0.02); *= 81% 5_4 52 3 é 45
Test for overall effect Z=2.62 (P = 0.009) Confirmed Unquantifiable  Contral

Risk of bias legend
(M) Overall RoB

Note: Mattson et al 201@&lso reports CANTAB SWM Strategpatial Recognition Memory Percent CorrestdSWMIegnth (z-scores)
Mattson et al 2013 also reportsther CANTABneasures.

DIAGNOSED STUDIES

Working Memory Index/Freedom froBistractibility Index: WIS® & WISl (mean/SD)
FASDand WMI/FDI (mean/SDJ2 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup NMean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Papova et al 2018 (7-Gyrs: WISC-Iv) B7.91 2322 21 10473 2876 80 518%  -060[1.009,-0.11] - [
Wozniak etal 2000 (10-17yrs WISC-VI  TE7 148 33 1023 B85 19 481%  -1.B0[2.47,-1.13 —— ®
Total {95% Cl) 54 99 100.0% -1.18 [-2.36, -0.00] ~aa -
Heterogeneity: Tau®= 0.63; Chi®= 8.07, df=1 (P = 0.004); I*= 88% 5_4 52 1 é 45
Testfar averall effect £=1.97 (P = 0.04) FASD Control

Risk of bias legend
(A) Overall RoB

pFASand WMVIFfDI (mean/SD)(1 study)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Astley et al 2009 (8-16yrs; WISC-III; FAS/pFAS) 78.8 171 20 1208 127 16 100.0% -2.68 [-3.61,-1.74] —.— ®
Total (95% CI) 20 16 100.0% 2.68[-3.61,-1.75] -
Heterogeneity: Mot applicable 5_4 52 5 é 45
Test for overall effect Z= .66 (P = 0.00001) pFAS Contral

Risk of bias legend
(A) Overall RoB

ARND/Othersand WMVFfDI (mean/SD)(2 studies)

ARND/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Astley etal 2008k (8-16yrs, WISC-II, SEFAE) 791041 24 1208 127 16 47.2% S3ET [4.72,-261) W— @
Malisza et al 2012 ¢10-14yrs; WISC-IV; ARND) 6962 1649 22 10086 1265 21 52.8% -2.08 [-2.84,-1.33) —— [ ]
Total (95% CI) 46 37 100.0% 2.83[4.38,-1.28] =ei—
Heterogeneity Tau®=1.04; Chi*= 574, df=1 (P = 0.02); F= 83% N + 1 1 i
Test for overall effect 2= 3.57 (F=0.0004) ARMDIOthers Control

Risk of bias legend
(A) Overall RoB

Note: Astley et al 2009 also reports ND/AE.

Frequency of Freedom from Distractibility Index: WIS2SD (%)
pFAS andrrequency ofFfDI <2SD (%) study)

pFAS Control Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Astley et al 20090 (8-16yrs; WISC-II; FASIRFAS) g 20 a 16 100.0% 22.44[1.18, 426.74] —.— [ ]
Total (95% CI) 20 16 100.0% 22.44[1.18,426.74] —eaii—
Total events g a

ity i } } t |
e A R R I T

estfor overall effect: 2= 2.07 (P =0.04) Control  pFAS

Risk of bias legend
(A) Overall RoB



ARND/Others andrrequency offDI <2SD (%) study)

12C

ARNDIOthers Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Evenis Total Weight IV, Random, 95% Cl IV, Random, 85% CI A
Astley et al 20090 (8-16yrs; WISC-IIl; SEAE) 5 24 ] 16 100.0% 9.31[0.48 181.13] — ®
Total (95% CI) 24 16 100.0% 9.31[0.48,181.13] —rei——
Taotal events ] 1]
Heterogeneity: Mot applicable f f f {
o _ 0.om 0 10 1000
Testfor overall effect Z=147 (P=0.14) ARNDIOthers Controls
Risk of bias legend
(A) Overall RoB
Note: Astley et al 2009also reports ND/AE.
Digit Span Scaled Score: WI$@& WISl (mean/SD)
FASand Digit Span (ss) (mean/SE2) studies)
FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
May et al 2013a (B-Tyrs; WISC-IV) 44 26 GE 67 3.3 87 42.3% -0.76 [1.0%, -0.43] &+ ®
May et al 2016 {6-7yrs, WISC-II) 35 24 69 a9 26 206 &57.7% -0.94 [1.22,-0.658] L ®
Total (95% CI) 135 293 100.0% -0.86 [-1.08, -0.65] [ )
Heterogeneity: Tau? = 0.00; Chif= 0.65, df=1 (P =0.42); F= 0% 5_4 52 3 é
Test for owverall effect 7= 7.84 (F = 0.00001) FAS Contral
Risk of bias legend
(A) Overall RoB
pFASand Digit Span (ss) (mean/S[ studies)
pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% Cl A
May et al 201 3a (B-Tyrs; WISC-1V) 51 2.8 51 67 33 87 33.9% -0.51 [F0.86,-0.16] - =
May et al 2016 (B-Tyrs; WISC-III) 49 26 a8 58 26 206 B61% -0.38 [F0.64,-0.13] [ ®
Total (95% CI) 139 293 100.0% -0.43 [-0.63, -0.22] +
Heterageneity: Tau®= 0.00; Chi®= 032, df=1 (P =0457) F=0% 1_4 12 5 é
Testfor overall effect 2= 4.08 (F = 0.0001) pFAS Contral
Risk of bias legend
(A) Overall RoB
ARND/OthersDigit Span (ss) (mean/SIY studies)
ARNDI/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 85% Cl A
May et al 201 3a (6-Tyrs; WISC-IV) 47 27 35 BT 33 87 447% -0.63 [-1.03,-0.23] - ®
May et al 2016 (B-Tyrs; WISC-III 35 24 39 59 2B 206 553% -0.893 [1.28,-0.58] . 3 ®
Total (95% CI) 74 293 100.0% -0.80 [-1.09, -0.51] &
Heterogeneity: Tau*=0.01; ChifF=1.20, df=1{FP=027), F=17% |_4 |2 b é
Testfor overall effect: £= 538 (P = 0.00001) ARNDIOthers Control
Risk of bias legend
(A) Qverall RoB
Digit Span TotaWISa@Vv, WISdll, JSAI@nean/SD)
FASDand Digit Spar{fmean/SD)(4 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Kalberg et al 2013 (6-8yrs; JSAIS) 69 29 B 103 3.2 52 I2BA% 111 [1.61,-0.71] - ®
Popova et al 2019 {7-Oyrs; WISC-W) Q.23 483 X 111 608 a0 22.8% -0.32 [-0.80,017] — T [ ]
Quattiebaum & O'Cannar 201 2 (6-1 2yrs; WISC- I g8.68 307 97 1014 272 28 25.3% -0.48 [-0.91,-0.08] — o
Rockhold etal 2021 (8yrs; WISC-) 5852 303 49 1089 26 46 255% -0.83 [1.25,-0.41] = o
Total (95% CI) 228 206 100.0% -0.70 [-1.05, -0.35] <
Heterogeneity: Tau®= 0.08;, Chi*=7.82 df=3 (P=005), F=62% 5_4 I2 p é 4:
Testfor overall effect: Z= 3.95 (P < 0.0001) FASD Control

Risk of bias legend
(A) Overall RoB



pFASand Digit Span (mean/S3 studies)
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pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Aragon et al 2008k (7-17yrs, WISC-IV, FASIpFAS) 678 279 24 9.5 26 32 323% -1.00 [-1.56,-0.43] —a— &
Howell et al 2006 {15yrs; WISC-III; dysmaorphic) 783 3 46 785 313 56 38.1% -0.04 [F0.43, 0.35] o
Miles et al 2021 (9-14yrs; WISC-IV; FASIpFAS) 71032 18 789 26 24 295% -0.28 [-0.92, 0.37] [ ]
Total (95% Cl) 85 112 100.0% 0.42 [1.01,0.17]
Heterogeneity: Tau®= 0.20; Chi*= 7.67, df= 2 (P = 0.02); F=74% 5_4 2 1 2 45
Test for averall effect Z=1.38 (F=017) pFAS Contral
Risk of bias legend
(A) Overall RoB
Note: Aragon et al 2008b also reports DRST Spatial measures and Lhermitte measures.
ARND/Othersand Digit Span (mean/SO2 studies)
ARNDI/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Howeell et al 2006 {1 8yrs; WISC-lIl; non-syndromal) a.01 2.32 23 795 313 a6 80.0% 0.02 [-0.32, 0.36] []
Miles et al 2021 {3-14yrs; HE) 7224 13 74 26 24 200% -0.27 [[0.85, 0.41] ®
Total {(95% CI) 96 80 100.0% -0.04 [-0.34, 0.27]
Heterogeneity: Tau®=0.00; Chi®= 057, df=1 (F = 0.45); F= 0% I_4 12 b % 4:
Testfor overall effect £=0.23 (P =10.81) ARMDIOthers Control
Risk of bias legend
(A) Overall RoB
Block Recall: WMTB(raw)(mean/SD)
FASDand Block Recall (raw) (mean/SEB studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
McLachlan etal 2020 {7-19, WWTE-C) 90.3 16 B3 103 16.2 B3 23.9% -0.78 F1.15,-0.42] —. ?
Paolozza et al 2014¢ (5-17yrs, WMTB-C) 871 16.9706 T2 1005 188642 111 33.5% -0.73F1.04,-0.43] - ?
Treit et al 2016 {5-19yrs; WMWTE-C) 86 16 106 100 16 124 426% -0.87 [1.14,-0.60] = ®
Total (95% CI) 241 298 100.0%  -0.80[-0.98, -0.63] [
Heterogeneity: Tau® = 0.00; Chi*= 046, df= 2 (P=075), F= 0% 5_4 I2 D é 4!
Testfor overall effect: £=8.90 (P = 0.00001}) FASD Control
Risk of bias legend
(A) Overall RoB
Block Recall: WMTB(ss)(mean/SD)
FA® and Block Recall (ss) (mean/SQ)study)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Rasmussen etal 2009b (4-Byrs, WMTE-C) 4.8 19.38 25 6916 48.84 28 100.0% 0.41 [-0.14, 0.95] ®
Total (95% CI) 25 28 100.0% 0.41 [-0.14, 0.95]
Heterogeneity: Mot applicable I_ﬂ1 I2 3 é 4:
Testfor overall effect Z=146 (P =014} Control  FASD
Risk of bias legend
(A) Overall RoB
Digit Recall: WMTFB (mean/SD)
FASD and Digit Recall (mean/SB)studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean S0 Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
McLachlan etal 2020 (7-19, WMTE-C) 86.3 134 64 1005 17 B4 241% -0.92 [-1.29, -0.56] - ?
Paoloza et al 2014¢ (5-17yrs, WWTE-C) 82,9 13.5765 72 1001 189642 111 328% -1.00 [-1.32, -0.69] - ?
Treit et al 2016 {5-19yrs, WMTE-C) 85 13 108 99 16 125 43.4% -0.95 [-1.22, -0.68] = ®
Total (95% CI) 244 300 100.0%  -0.96 [-1.14, -0.78] [ 3
Heterageneity: Tau= 0.00; Chif= 012, df= 2 (P = 0.94%; F= 0% 5_4 52 : é 45

Testfor overall effect: Z=10.452 (P = 0.00001}

Risk of bias legend
(A) Overall RoB

FASD Control



Forward Digit Span: WIHG JSAIS, TOMAL, WMI{®hean/SD)
FASDand Forward Digit Span (mean/SIY) studies)
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FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Gautemn et al 2014 (6-18yrs, WISC-IIl Digit Span) 764 1.95 49 8.86 1.949 84 131% -0.61 [1.01,-0.23] - .
Kalherg et al 2013 (B-7yrs; JSAIS Digit Span &) 58 22 Bl 7B 23 52 139% -0.80[1.18,-0.41] —= o
O'Hare et al 2008 (7-15yrs; WISC-IV Digit Span) 7.1 17 20 88 2120 5.0% 077 [1.41,-013) — o
FPaoloza et al 201 4¢ {5-17yrs; WMTE-C) 829 135765 T2 1001 188642 111 209% -1.00 [-1.32,-0.649] = B
Rasmussen et al 2009h (4-Byrs, WWTE-C) g98.44 13.64 25 98.84 28 28 6.9% -0.46 [-1.00, 0.09] ] [ J
Treit et al 2016 (5-1%yrs; WMTE-C) 85 13 108 99 16 125 27.8%  -0.95[1.22,-0.68] - [ J
Treitetal 2017 (5-32yrs, WhTB-C) a6 13 43 98 16 59 12.3% -0.80 [-1.21,-0.40] - ®
Total (95% CI) 3Te 449 100.0% -0.83 [-0.98, -0.69] [
Heterogeneity: Tau®= 0.00; Chi*= 4.93, df= 6 (P = 0.55); F= 0% 1_4 12 7 é
Testfor averall effect: £=11.40 (P = 0.00001) FASD Control
Risk of bias legend
(A) Overall RoB
pFAS and Forward Digit Span (mean/SD}¥tudy)
pFAS Control Std. Mean Difference 5td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% Cl A
Aragan et al 2008h (7-17yrs; WISC-1Il; FASIpFAS) 629 179 24 825 239 32 1000% -0.90 [1.45,-0.34] ?
Total (95% CI) 24 32 100.0%  -0.90 [-1.45, 0.34] -
Heterogeneity, Mot applicable I_4 I2 B é 4:
Test for overall effect 2= 316 (P =0.002) pFAS Control
Risk of bias legend
(A) Overall RoB
Note: Aragon et al 2008b also reports DRST Spatial Measures.
ARND/Othersand Forward Digit Span (mean/S[) study)
ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Dudek et al 2014 {11-14yrs; TOMAL-Digits Forward) 54 14 18 8.2 249 17 100.0% -1.01 [-1.72,-0.30] .
Total (95% CI) 18 17 100.0% -1.01 [1.72, -0.30] -
Heterogeneity: Mat applicahle 1_4 12 5 é 4:
Test for overall effect 2= 2.80 (P=0.008) Control  ARNDIOthers
Risk of bias legend
(A) Overall RoB
Note: Dudek et al 2014 alseports other CANTAB Spatial Span (ss) and CANTAB SWM (mean/SD).
Backwards Digit Span: WASC JSAlI@nean/SD)
FASDand Backward Digit Span (mean/S[#)studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Bermnes etal 2021 (8-16yrs; WISC-IV) 81 329 47 103 276 73 30.4% -0.73 111, -0.36] — ®
Gautarm et al 2014 (8-17yrs, WISC-1W) 681 214 49  F.73 253 54 2B.6% -0.39[-0.78, 0.00] — [ ]
Kalberg et al 2013 (B-8yrs, JSAIS) 11 14 1 21 17 52 30.2% -0.64 [-1.02,-0.26] - ®
O'Hare et al 2009 (7-19vrs; WIS C-1V) B3 1.9 20 o224 20 10.7% -0.63 [-1.27, 0.00] I ®
Total (95% CI) 177 199 100.0% -0.60 [-0.81, -0.39] L J
Heterageneity: Tau?= 0.00; Chi*=1.67, df= 3 (P = 0.64); F= 0% 5_4 52 ] é i
Testfor overall effect Z=560 (P = 0.00001) FASD Control

Risk of bias legend
(&) Overall RoB

pFAS and Backward Digit Span (mean/$D3tudy)

pFAS Control 5td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Aragan et al 2008h {7-17yrs; WISC-IV, FAS/pFAS) 558 1.81 24 715 196 32 1000% -0.82 [1.37,-0.26] &
Total {95% CI) 24 32 100.0% -0.82 [-1.37, -0.26] ‘
Heterogeneity: Mot applicable 5_4 52 i é 45
Test for overall effect 2= 290 (P = 0.004) pFAS Contral

Risk of bias legend
(A) Overall RoB

Note: Aragon et al 2008b also reports DRST Spatial Measures



ARND/Othersand Backward Digit Span (mean/SQ) study)

Risk of Bias

ARNDIOthers Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% CIl A
Dudek etal 2014 (11-14yrs; TOMAL) 84 25 18 108 32 17 100.0% -0.85[1.55,-0.16] ®
Total (95% CI) 18 17 100.0% -0.85[-1.55, -0.16] S
Heterageneity: Mot applicable 5_4 52 B é

Test for overall effect Z=240(F=0.02)

ARMND/Others Control

Risk of bias legend
(A) Overall RoB

Note: Dudek et al 2014 also reports other CANTAB Spatial Span (ss) and CANTAB SWM (mean/SD).

Other Spatial Working Memory Measures: CANTI3@atial Working Memory Strategy
FASDand CANTAB SWM Strategy (mean/$P}tudies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Pinner et al 2020 {12-21yrs; CANTAE) 3373 47 18 2585 473 22 94.6% 0.72[0.08,1.36] —— .
Rasmussen etal 2011k (B-17yrs; CANTAE) arE 2.8 12 344 63 26 454% 057 [[013,1.27] = .
Total (95% CI) 3 48 100.0% 0.65[0.18,1.12] ’
Heterogeneity: Tau®= 0.00; Chi*= 0.09, df=1 (P=0.76); F= 0% 5_4 52 1 é 45

Testfor overall effect: £= 2,73 (P = 0.006)

Control FASD

Risk of bias legend
(A) Overall RoB

Note: Pinner et al 2020 als@ports CANTAB SWM Latenayd other CANTAB CGT and IED meagnrean/SD)Rasmussen et al 2011b
also reports CANTAB SWM Between Eraois CANTAB Spatial Span Lerjgtean/SD).

Other Spatial Working Memory Measures: CANJT3&atial Workindylemory Total Errors
FASand CANTAB SWM Total Errorssores)2 studies)

Risk of Bias

FAS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Mattson etal 2010 (7-21yrs; CAMTABY  -0.84 0493 41 0058 1.02 46 28.7% -0.80 [-1.34,-0.48] —— [ ]
Mattson et al 2013 (8-17yrs; CAMTABY  -0.45 079 79 0431 0OFF 185 T1.3% -1.13F1.41,-0.85] [ | ®
Total (95% CI) 120 231 100.0% -1.07 [-1.30, -0.83] [
Heterogeneity, Tau®=0.00; Chi*=0.74, df=1 (P =0.39); F= 0% I_4 I2 p é 4!
Testfor averall effect: Z=18.81 (F = 0.00001) FAS Control

Risk of bias legend
(A) Overall RoB

Note: Mattson et al 2010 also reports CANTABNM StrategySpatial Recognition Memory % correct, and total errosc(@es) Mattson

et al 2013 also reports other CANTAB measures.

ARND/Others and CANTAB SWM Total Errorsc@es)1 study)

ARND/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Mattson et al 2013 {8-17yrs;, CANTAB; not FAS) -02 073 17 0431 073 185 100.0% -0.82 [1.06, -0.58] [ ]
Total (95% CI) 17 185 100.0% -0.82 [-1.06, -0.58] L
Heterogeneity: Mot applicable 1_4 1 t 4:

Testfor overall effect: Z= 6.68 (F = 0.00001)

Risk of bias legend
(A) Overall RoB

-2
ARND/Others Control

Other Spatial Working Memory Measures: DAS Working Memory Percentile
FASDand DAS WM Percentile (mean/SQY) study)

FASD Control $td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
May et al 2014 (B-Tyrs; DAS) e 27 3/ ATE 224 98 100.0% -0.74 [F1.14,-0.35] ®
Total (95% CI) 36 98 100.0% 0.74 [-1.14, -0.35] &»
Heterogeneity: Mot applicable 1_4 =2 b é {

Testfor overall effect: Z=3.71 (P =0.0002)

Risk of bias legend
(A) Overall RoB

FASD Control



Summary of available outcomes &mademic
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Academic

Study Type

Outcome

Data

# of studies

Exposure Studieflight,
moderate, heavy, very
heavy, any level, confirmed
unquantifiable)

Overall academic
achievement

Mean and SDs

2 studies 1 light, 1
moderate, 1 heavy, 1 very
heavy, 0 any, 0 confirmed
unquantfiable

Literacy/Reading

Mean and SDs; adjusted mean
difference and 95% Cls

4 studies 0 light, 1
moderate, 1 heavy, 1 very
heavy, 0 any, 2 confirmed
unquantifiable

OR/aORand 95% Cls; % or n case
with event

2 studies

Numeracy/Maths

Mean and SDs; adjusted mean
difference and 95% Cls

3 studies 0 light, O
moderate, 0 heavy, 1 very
heavy, 0 any2 confirmed
unquantifiable

OR/aORand 95% Cls; % or n case
with event

1 study:.

Diagnosed Studie§~ASD,
FAS, pFAS, Other FASDSs)

Overall academic
achievement

Mean and SDs

8 studies 4 FASD, 2 FAS, 2
pFAS, 2 Other

Literacy/Reading Mean and SDs 5 studies 5 FASD, 2 FAS, 1
pFAS, 1 Other
Numeracy/Maths Mean and SDs 8 studies 6 FASD, 3 FAS, 2

pFAS, 2 Other

Note.No specific age groups all studies included a range offegmss to 19 years.



GRADE ratings for academic
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Certainty assessment

EXPOSURE STUDIES

2 Risk of Inconsistency Indirectness Imprecision Other

S 27

PAE

Control

LJt

Relative
(95% ClI)

Effect

Absolute
(95% ClI)
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| Certainty

Overallacademic achievemeriin/sd)

Light prenatal alcohol exposure-2Dg/w in at least one trimester)

2.42)

1 seriou$ | not serious | not serious| notserious | none| 2928 | 3332 - SMD 0.09 highe| & & &
(0.04 higher to | Moderate
0.14 higher)
Moderate prenatal alcohaxposure (21100g/w in at least one trimester)
1 seriou$ | not serious | not serious| not serious [ none| 947 | 3332 - SMD 0.08 highe| & & &
(0.01 higher to | Moderate
0.15 higher)
Heavy prenatal alcohol exposure (22Q0g/w in at least one trimester)
1 seriou$ | not serious | not serious| seriou$ none| 106 | 3332 - SMD 0.19 lower| & &
(0.38 lower to Low
0.01 higher)
\Very heavy prenatal alcohol exposure (201g+g/w in at least one trimester)
1 serious [ not serious | not serious|very seriou%®| none| 25 21 - SMD 0.92 lower| &
(1.53 lowerto | Very Low
0.30 lower)
IAny level, Confirmetnquantifiableg no studies
Literacy/Reading (m/sd)
Light prenatal alcohol exposugeno studies
Moderate prenatal alcohol exposure (A00g/w in at least onérimester)
1 seriou$ | not serious | not serious| serioud none| 1561 | 1536 - SMD 0.05 highe| & &
(0.02 lower to Low
0.12 higher)
Heavy prenatal alcohol exposure (182@0g/w in at least one trimester)
1 seriou$ | not serious | not serious| seriou$ none| 39 1536 - SMD 0.17 lower| @& &
(0.48 lower to Low
0.15 higher)
\Very heavy prenatal alcohol exposure (201g+/w in at least one trimester)
1 seriou$ | not serious | not serious| seriousf [none| 25 21 - SMD 0.70 lower| & &
(1.30 lower to Low
0.10 lower)
IAnylevel prenatal alcohol exposureno studies
Confirmed prenatal alcohol exposutevel Unquantifiable
2 serious$ seriou$ not serious |very seriou$e| none| 112 116 - SMD 0.44 lower| &
(1.00 lower to | Very Low
0.12 higher)
Literacy/Reading (ORs/aOR/Frequency)
Lowreadingachievement (WRAR scores < 85)
Moderate prenatal alcohol exposure (2100g/w in at least one trimester)
1 seriou$ | not serious | not serious| seriou$ none| 1561 | 1563 | OR 0.70 - aa
(0.30to Low
1.63)
Heavyprenatal alcohol exposur@01-200g/w in at least one trimester)
1 serioug | not serious | not serious| serious® |none| 39 1563 [ OR 1.10 - ada
(0.50 to Low
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0 studies for light, very heavy, any lexanfirmedunquantifiable

Reading achievement below minimum standards (based on Western Australian minimum standards)

Moderate prenatal alcohol exposure (21100g/w in at least one trimester)

1 seriou$ | not serious | not serious| serious’ [none| 12 52 OR0.85 - aa
(0.44 to Low
1.64)
Heavy prenatal alcohol exposure (32Q0g/w in at least one trimester)
1 seriou$ | not serious | not serious| serious’ |[none| 12 52 OR 2.27 - aa
(1.11to Low
4.64)
0 studies for light, very heavy, any lev@nfirmedunquantifiable
Numeracy/Maths (m/sd)
\Very heavy prenatal alcohol exposure (201+g/w in at least one trimester)
1 seriou$ | not serious | not serious [very seriouse| none| 25 21 - SMD 0.88 lower| @
(1.49 lower to | Very Low
0.27 lower)
Confirmed prenatal alcohol exposukevel Unquantifiable
3 serioug seriou$ not serious [veryserious'&f| none| 195 176 - SMD 076lower | @
(1.36 lower to
0.17lower) Very Low
0 studies folight, moderate, heavy, any level
Numeracy/Maths (ORs/aOR/Frequency)
Maths achievement below minimum standards (based on Western Australian minimum standards)
Moderate prenatal alcohol exposure (21100g/w in at least one trimester)
1 not not serious | not serious| serious’ |none| 27 135 | ORO0.71 - ada
serious (0.46 to Moderate
1.10)
Heavy prenatal alcohol exposure (32Q0g/w in eat least on&imester)
1 not not serious | not serious| serious’ |none| 13 135 | OR0.98 - adda
serious (0.52to Moderate
1.85)
0 studies for light, very heavy, any lev@nfirmedunquantifiable
DIAGNOSED STUDIES
[Academic Achievement
FASD
4 |seriou$ | notserious |notserious | notserious |[none| 102 892 - SMD 0.56 lower| & & &
(0.79 lower to | Moderate
0.32 lower)
FAS
2 seriousg seriou$ not serious | serioug-e none| 43 428 - SMD 0.29 lower| @
(1.07 lower to | Very Low
0.50 higher)
pFAS (pFAS or pFAS/FAS or dysmorphic)
2 serious seriou$ not serious very none| 68 190 - SMD 0.35 lower| &
serioug-ef (0.88 lowerto | Very Low
0.18 higher)
Other FASDs (ARND, B, SAE, Norsyndromal)
2 seriousg seriou$ not serious |veryserious-e| none| 103 190 - SMD 0.04 highe| &
(0.40 lower to | Very Low
0.47 higher)

Reading Ability
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FASD

5 serious | not serious | not serious | not serious |none| 282 331 SMD 1.05 lower| @ & @
(1.29 lower to | Moderate
0.82 lower)

FAS

1 serious | not serious |notserious seriousf none| 7 186 SMDO0.82 lower | & &
(1.60lower to Low
0.08lower)

pFAS (pFAS, pFAS/FAS, dysmorphic)

2 serious | not serious | not serious| seriousf none| 39 202 SMD 159lower | @ 6
(2.27lower to Low
0.91lower)

Other FASDs (ARNBD-AE, SEAE, Norsyndromal)

1 serious | not serious | not serious| serioust |[none| 21 16 SMD 1.05 lower] & &
(1.75 lower to Low
0.35 lower)

Maths Ability

FASD

5 seriou$ | not serious | not serious serious none| 298 320 SMD 149lower | @ &
(1.69lower to Low
1.29lower)

FAS

2 serious | notserious |not serious | seriousf none| 15 209 SMD 104 lower | & &
(1.61lower to Low
0.48 lower)

pFAS (pFAS, pFAS/FAS, dysmorphic)

3 seriou$ serious$ not serious seriousf none| 47 225 SMD 165lower | G
(2.71llowerto | Very Low
0.58lower)

Other FASDs (ARND, B, SAE, Norsyndromal)

2 serious | seriou$ not serious |very seriou%ef| none| 30 39 SMD 0.87 lower| &
(2.79 lower to | Very Low

1.05 higher)

Notes: Clconfidence inten&MD standardized mean differé€dBegdds ratio.

Explanationsa) >50% of studies were rated as moderate or high risk of bias; b) High het%gandisighificanischuare for

heterogeneity);>§0% of studies had a sample not representative of the Australian populations; d) 95% CI for overall egtiofate crosse
no effect.e)Wide 95% Cls for overall estimate; f) Optimal information size criteria not met.

Meta-analyses for academic
EXPOSURE STUDIES

Overall academic achievemdnt/SD
Light PAE and Academic Achievemens(idy)
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Light PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Alatietal 2013 (KeyStages2 11yrs) 1028 87 2928 102 91 3332 1000% 0.08[0.04, 0.14] ®
Total (95% CI) 2928 3332 100.0% 0.09 [0.04, 0.14]
Heterogeneity: Mot applicakle 54 I2 5 é i
Test for overall effect: £= 3.54 (F = 0.0004) Light PAE Control

Risk of bias legend
(A) Overall Risk of Bias

Note.Key Stages 2 of the UK National Curriculum that covers English, Mathematics and Science.

Moderate PAE and Academic Achievement (1 study)

Moderate PAE Control $td. Mean Difference $td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Alati et al 2013 (KeyStages2, 11yrs) 1027 87 847 102 91 3332 100.0% 0.08[0.01,0.15] [ ]
Total (95% CI) 947 3332 100.0% 0.08 [0.01, 0.15]
Heterogeneity: Mot applicable 54 52 3 é j‘
Testfor overall effect 2= 211 (P = 0.04) Moderate PAE Cantral

Risk of bias legend
(A) Overall Risk of Bias

Note.Key Stages 2 of the UK National Curriculum that covers English, Mathematics and Science.

Heavy PAE and Academic Achievement (1 study)

Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Alatietal 2013 (KeyStages2, 11yrs) 1003 107 106 102 91 3332 100.0% -0.19 [-0.38, 0.01] [ ]
Total (95% CI) 106 3332 100.0% -0.19 [-0.38, 0.01]
Heterogeneity: Mot applicakle 54 52 ] é j‘
Test for overall effect: Z=1.88 (P = 0.06) Heavw PAE Contral

Risk of bias legend
(A) Overall Risk of Bias

Note.Key Stages 2 of the UK National Curriculum that covers English, Mathematics and Science.

Very Heavy PAE andicademic Achievement (1 study)

Very Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Coles etal. 1991 (K-ABC acad composite, 5-Byrs) 9565 10.53 25 9465 249 21 100.0% -0.92 [-1.53,-0.20] .
Total (95% CI) 25 21 100.0% -0.92 [-1.53, -0.30] ’
Heterogeneity: Mot applicable 54 52 b é i
Testfor overall effect: Z=2.93 (P =0.003) Very Heaw PAE  Contral

Risk of bias legend
(A) Qverall Risk of Bias

Literacy/Readingm/SD)
Moderate PAE and Reading Ability (1 study)
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Moderate PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CIl IV, Random, 95% CI A
O'Callaghan et al. 2007 (WRAT-R reading; 14yrsy  101.7 626846 1461 4985 141 1536 1000% 0.05 [F0.02 013 ?
Total {95% CI) 1561 1536 100.0% 0.05 [-0.02,0.12]
Heterogeneity: Mat applicable _54 52 : é
Testfor averall effect Z=1.34 {F=0.18) Moderate PAE Contral

Risk of bias legend
(A) Overall Risk of Bias

NotehQ/ FffF3IAKIY SG Ff wnant T YSIY FyR {5 SaiAYIFIGSR FTNRY | R2dzi
Heavy PAE and Reading Ability (1 study)
Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CIl A
O'Callaghan et al. 2007 QVRAT-R reading; 14yrs) 97 14,4581 39 995 151 1536 100.0% -017 [-0.48,0.15] B
Total (95% CI) 39 1536 100.0% -0.17 [-0.48, 0.15]
Heterageneity: Mot applicable 5_1 0 % b % 0
Testfor overall effect Z=1.02 (F=0.31) Heaw PAE Control
Risk of bias legend
(A) Overall Risk of Bias
NotehQ/ FE€tFaAKIY Sd f wnntr I YSIYy FyR {5 SaiAYlIGiSR TNRY | Redzai
Very Heavy PAE and Reading Ability (1 study)
Very Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Coles etal 1991 (K-ABC readinoidecoding, 5-Byrs)  91.62 1563 25 101.76 12.38 21 100.0% -0.70 [-1.30,-0.10] ®
Total (95% CI) 25 21 100.0% -0.70 [1.30, -0.10] <
Heterogeneity: Mot applicable 54 52 5 é jl
Testfor overall effect Z= 229 (P=0.02) Very Heaw PAE Control
Risk of bias legend
(A) Overall Risk of Bias
Confirmed PAHEevel Unquantifiable and Reading Ability (2 studies)
Confirmed-Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean S50 Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Glass etal 2017 (AAT-1lword reading; 8-16yrs) 94.7 17.32 67 1059 1303 61 40.4% -0.72[-1.08, -0.36] u [ ]
Yaurio et al 2011 MVRAT-3 reading, 6-16yrs) 96.58 14.82 55 89.04 1793 95 49.4% -0.18[-0.52,0.23] [ ]
Total (95% CI) 122 116 100.0% -0.44 [1.00,0.12]
Heterogeneity: Tau®=0.13; Chi*=4.70,df= 1 (P =0.03); F= 79% =-1D 15 b é 1D=
Testfor overall effect Z=1.53 (P =013} Confirmed-Unquantifiable Control
Risk of bias legend
(A) Overall Risk of Bias
Literacy/Reading (@&OR/frequency
LOWREADING ACHIEVEMENT (WRAICORES 385
Moderate PAE and Low Reading Achievement (1 study)
Moderate PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% CIl IV, Random, 95% CIl A
O'Callaghan et al. 2007 (WRAT-R reading; 14yrs) -0.3567 0.4323 1561 1636 100.0% 0.70 [0.30, 1.63] ?
Total (95% CI) 1561 1536 100.0% 0.70 [0.30, 1.63]
Heterogeneity: Mot applicable ) t t T 1 ] |
Test for overall effect Z=083(F=0.41) 102 CDd:tro|1 Moderate F'.?\E 10
Risk of bias legend
(A) Overall Risk of Bias
NotehQ/ FffF3IAKIY SG Ff wnat I YSIY yR {5 S&aiAYIFIGSR FTNRY | R2dzi

Heavy PAE and Low Reading Achievement (1 study)

S
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Heavy PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
O'Callaghan etal. 2007 (WRAT-R reading; 14yrs) 0.0953 0.4023 3@ 1536 100.0% 1.10[0.50, 2.42] ?
Total (95% CI) 39 1536 100.0% 1.10 [0.50, 2.42]
Heterogeneity: Mat applicable f 1 t T 1 ! |
e _ 0102 08 1 2 5 10
Test for overall effect: Z=0.24 (P = 0.81) Control Heawy PAE

Risk of bias legend
(A) Overall Risk of Bias

Noteh Q/ FftFAKIY SG Ftf wnnt T YSIYy FyR {5 SadAYFGSR FTNRY |

READING ACHIEVEMENT BELOW MINIMUM STANDARD (BASED ON WESTERN AUSTRALIAN MINIMUI
STANDARDS)

Moderate PAE and Reading Achievement below Minimum Standard (1 study)

Moderate PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI A
O'Leary et al. 2013 (WALNA reading, 8-9yrs) -0.1625 0.336 12 52 100.0% 0ea[0.44, 1.64] ®
Total (95% CI) 12 52 100.0% 0.85 [0.44, 1.64]
Heterogeneity: Mot applicable I } } | } } 1
Testfor overall effect: Z= 048 {F = 0.63) 0102 Cudgtrol1 Modzerate F'?\E 1

Risk of bias legend
(A) Overall Risk of Bias

Note.h Q[ SFNB SG fd wnmo ' FR2dzZaGSR hwaT 2! [ b!Y -wifikdubabdftedtinga G NI £ A
program.
Heavy PAE and Reading Achievement below Minimum Standard (1 study)

Heavy PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total  Total Weight IV, Random, 95% CI IV, Random, 95% CI A
O'lleary et al. 2013 MWALMNA reading; 8-Syrs) 0.8198 0365 12 52 100.0% 227111, 4.64] —.— @
Total (95% Cl) 12 52 100.0% 2.27[1.11, 4.64] ~al
ity i I } } t t |
LR BT
estfor overall effect 2= 2.25 (P = 0.02) Control Heavy PAE

Risk of bias legend
(A) Overall Risk of Bias

Note.h Q[ S NB Sd | f & WAhINAoWeBtert ArsBraliziniLi®facy ane Bufmeracy Assessmentstieducation testing
program.

NumeracyMaths (m/SD

Very Heavy PAE and Maths Ability (1 study)

Very Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Coles etal 1891 {kK-AEC math subtest, 5-Ayrs) 8483 1331 25 9652 1276 2 100.0% -0.88 [1.459,-0.27] .
Total (95% CI) 25 21 100.0% -0.88 [-1.49, -0.27] ’
Heterageneity: Mot applicable 54 52 b é i
Testfar averall effect 2= 283 (P =0.004) VeryHeaw PAE Control

Risk of bias legend
(&) Overall Risk of Bias

Confirmed PAREevel Unquantifiable and Maths Ability3(studies)

Confirmed-Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Gauturn Lebel etal 2015 (WISC-IY arithmetic; 7-16yr 6.8 25 73 8.3 35 60 33.9% -0.50 [-0.85,-0.15] - [ ]
Glass etal 2017 QMIAT-I maths cormposit, 8-16yrs) 86.7 18.1 67 1108 163 61 328% -1.39 [1.77,-1.00] - o
Yaurio et al 2011 MVRAT-3 arithrnetic; 6-16yrs) 90.72 16.57 55 9828 19.92 55 33.2% -0.41 [-0.79,-0.03] e o
Total (95% CI) 195 176 100.0% -0.76 [-1.36, -0.17] <
Heterogeneity: Tau®= 0.24; Chi*=15.53, df= 2 (P = 0.0004); F= 87% 54 52 b é jl
Testfor averall effect 2= 251 (P =0.01) Confirmed-Unquantifiable Control

Risk of bias legend
(A) Overall Risk of Bias
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Numeracy/Maths (OR/aOR/frequency)
NUMERACY ACHIEVEMENT BELOW MINIMUM STANDARD (BASED ON WESTERN AUSTRALIAN MINIML
STANDARDS)

Moderate PAE and Numeracy Achievement below Minimum Standard (1 study)

Moderate PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI A
O'Leary et al. 2013 QWALMNA numeracy; 8-9yrs) -0.3425 02215 27 135 100.0% 0.71[0.46,1.10] r @
Total (95% CI) 27 135 100.0% 0.71 [0.46, 1.10] e
Heterogeneity: Mot applicable 102 0s 5 s

Testfor overall effect Z=1.85{P=012) Control Moderate PAE

Risk of bias legend
(A) Overall Risk of Bias

Note.h Q[ S NB SG | £ @ w5 mwWeskern AuRtealia liitSaRy ahdiNaimeragy!A§seéssmént-siiate education testing

program.

Heavy PAE and Numeracy Achievement below Minimum Standard (1 study)

Heavy PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total  Total Weight IV, Random, 95% CI IV, Random, 95% CI A
O'Leary et al. 2013 (WALMA numeracy, 8-9yrs) -0.0202 0.3233 13 135 100.0% 0.98[0.52, 1.85] ®
Total {95% CI) 13 135 100.0% 0.98 [0.52, 1.85]

os 1 2 5 10
Control Heavy PAE

Heterageneity: Mot applicable

Testfor overall effect Z= 0.06 (F=0.99) 1oz

Risk of bias legend
(A) Overall Risk of Bias

Note.h Q[ S NB Sd I ¢ Hamo I I R2dza i SR INurefBey Adsdsdmer statedeieduabion tedtintzd G NI £ A

program.

DIAGNOSED STUDIES

Academic Achievement (8D
FASD and Academic Achievement (4 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
1.1.1 Low-Moderate Risk of Bias
Aragon et al 2008a (IPDA; B-7yrs) 16.42 563 23 2086 603 57 201% -0.76 [-1.26, -0.26) —=— ?
Kodituwakku et al 20060 (IPDA, 6-Tyrs) 16.9 3.41 22 125 56 B0 19.6% -0.84 [-1.35,-0.34] = ?
Subtotal (95% CI) 45 117 39.8% -0.80 [-1.15, -0.44] <
Heterogeneity: Tau®= 0.00; Chi*= 0048, df=1 (P=082), F=0%
Testfor overall effect 2= 4.41 (P = 0.0001)
1.1.2 High Risk of Bias
May et al 2020b (EBCS school readiness; 6-Pyrs) 1015 145 49 1064 129 444 496% -0.37 [FO.67, -0.08] L @
May et al 2020c {BBCS school readiness; B-7Fyrs) 107 133 8 1123 104 331 10.6% -0.81 F1.21, 0.20] T ®
Subtotal (95% CI) 57 775  60.2% -0.39 [-0.67, -0.12] [
Heterogeneity: Tau®= 0.00; Chi*=011, df=1 (P=074); F=0%
Testfor overall effect Z= 2.83 (P = 0.005)
Total (95% CI) 102 802 100.0% -0.56 [-0.79, -0.32] [
Heterageneity: Taus= 0.01; Chi®= 3.31, df= 3 (P = 0.35) F= 9% 54 52 ) é ji
Testfor overall effect: 2= 4.67 (P = 0.00001) FASD Control
Testfor subgroup diferences: Chif= 314, df=1 (P =0.08), F=68.2%
FAS and Academic Achievement (2 studies)
FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Chambers et al 2019 (BBCS school readiness; Tyrs) 1056 1841 5 102 152 1585 371% 0.23[-0.66,1.13] [ ]
May et al 2020a (BBCS school readiness; B-Tyrs) 1054 162 38 1118 98 273 624% -0.59 [-0.84,-0.25] L ]
Total (95% CI) 43 428 100.0% -0.29 [-1.07, 0.50]
Heterogeneity: Tau®= 0.22; Chi*= 2.89, df= 1 (F = 0.09); F= 65% 4 2 D 2 4
Testfor overall effect: Z=0.71 (P = 0.47) FAS Control

Risk of bias legend
(A) Risk of Bias
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pFASand Academic Achievement (2 study)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Chambers et al 2019 (BBCS school readiness; Tyrs) 1002 152 43 102 152 155 &7.2% -0.12 [-0.46, 0.22] .
Coles et 1997 FASIFAE(K-ABC acad composite; F-8yrs 848 1291 25 9226 9.63 35 428% -0.66[-1.19,-0.14] -+ @
Total {95% CI) 68 190 100.0% -0.35 [-0.88, 0.18]
Heterogeneity: Tau®=0.10; Chi*= 2.91, df=1 (P = 0.09); F= GE% I4 I2 B % i
Testfor overall effect Z=1.30{F=019) pFAS Control

Risk of bias legend
(A) Risk of Bias

Other FASDs and Academic Achievement (2 studies)

ARND/Other Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Chambers et al 2019 ARMD (EBCS school readi; fyrs) 1057 1448 41 102 152 155 A3.5% 0.24 [-0.10, 0.59] .
Coles et 1997 Non-dys (K-ABC acad composite; 7-8yr - 90,08 11.47 G2 9226 9.63 35 46.5% -0.20 [-0.61, 0.22] @
Total {95% CI) 103 190 100.0% 0.04 [-0.40, 0.47]
Heterogeneity: Taw® = 0.06; Chi*= 2.58, df=1 (P= 0113 F=61% 54 52 5 é ell
Test for overall effect: Z= 017 (P = 0.86) ARNDIOther Cantrol

Risk of bias legend
(A) Rizk of Bias

Reading Ability (n¥D
FASD and Reading Ability (4 studies/5 samples)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Jitikowic Olson 2008a MWRATS reading,; 5-8yrs) 93 167 25 1015 148 26 13.2% -0.53[1.09,0.03] — ®
Little et al 2020_CHIR (WRMT-R Word 1D, 5-16yrs) g3 14 52 108 13 66 20.4% -1.40[-1.81,-1.00] - @
Little et al 2020_MDM QWREMT-R Ward 1D; 5-16yrs) 91 14 a8 106 13 80 25.4% -1.11 [-1.44,-0.77] - @
Sowell et al 2008 WRAT3 reading; 7-15yrs) 3377 88 17 39.95 498 19  96% -0.85[-1.54,-0.16] —_ o
Treit et al 2016 YWRMT-R-Vward 1D ; 5-19yrs) 90 15 110 1068 15 140 31.4% -1.06 [-1.33, -0.80] = @
Total (95% CI) 282 331 100.0% -1.05 [-1.29, -0.82] L 2
Heterogeneity Tau?=0.03; Chi*= 659, di= 4 (P = 016); F= 30% 14 12 p é j‘
Testfor overall effect 2= 879 (P = 0.00001) FASD Conitrol

Risk of bias legend
(A) Risk of Bias

FAS and Reading Abilit{ ctudy)

FAS Control $td. Mean Difference $td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
May et al 2015 WRAT3 reading; B-Tyrs) §99.9 842 T 1118 14268 186 100.0% -0.84 [-1.60,-0.08] ®
Total (95% CI) T 186 100.0% -0.84 [-1.60, -0.08] <
Heterogeneity: Mot applicable 54 52 1 é ji
Testfor overall effect, 2= 217 (P =0.03) FAS Contral

Risk of bias legend
(A) Risk of Bias

pFAS and Reading Abilitg étudies)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean S0 Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Astley Olson et al 2008 (WIAT basic read; 13yrs) 86.5 158 20 11588 117 16 3B.8% -2.03[-2.85,-1.20] —— [ ]
May et al 2015 MWRAT3 reading; B-Tyrs) 926 17.53 19 1118 1426 186 B1.2% -1.31 [-1.80,-0.82] . 5 [ ]
Total {95% CI) 39 202 100.0% -1.59 [-2.27, -0.91] S -
Heterogeneity TauF=0.14; Chi*= 214, df=1 {(P=014); F=53% I4 I2 D é i
Testfor overall effect 2= 457 (P = 0.00001) pFAS Control

Risk of bias legend
(A) Risk of Bias

Other FASDs anBeading Ability (1 study)

ARNDIOther Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Astley Olsan et al 2008 MOFAE (WIAThasicread; 13yr 1024 1449 21 1158 82 16 100.0% -1.06 [-1.75,-0.35] .
Total (95% CI) 21 16 100.0% -1.05 [-1.75, -0.35] ‘
Heterogeneity: Mot applicakle 54 52 5 é eli
Test for overall effect 2= 2.95 (P = 0.003) ARNMDI/Other Control



Math Ability (mSD)
FASD and Maths Abilityd(studies/5 samples)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean S0 Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Fryer et al. 2012 (WRAT3 arithretic; 9-21yrs) 83 1656 21 104 13.98 To44% -1.27 [F2.20,-0.35] o
Jirikowic Olson 2008a (WRAT3 arithmetic; 5-8yrs) 81.2 14 25 101.2 13.05 26 9.4% -1.46 [-2.08, -0.83] . @
Little et al 2020_CIHR {4 Quant Concept; 5-16yrs) a2 13 52 107 13 66 18.0% -1.81 [2.35, -1.47] = o
Little et al 2020_NDN {40 Quant Concepts; 5-18yrs) a3 19 78 105 12 80 27.2% -1.38F1.73,-1.03] - @
Treit et al 2016 (AU Quant Concepts; 5-19yrs) a2 19 122 108 15 141 41.0% -1.41 F1.68,-1.14] = @
Total {95% CI) 298 320 100.0% -1.49 [1.69, -1.29] 4
Heterogeneity: Tau==0.01; Chi®= 4,43 df=4 (P=0.348); F=10% I4 I2 5 é i
Testfor overall effect: £=14.80 (P = 0.00001) FASD Contral
Risk of bias legend
(A} Risk of Bias
FAS and Maths Ability2(studies)
FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Ben-Shachar 2020 (WIAThum operations, 16yrs) 5745 184 8 741 184 23 453% -0.90 [-1.74, -0.08] —— 5]
May et al 2015 MWRAT3I arithmetic; B-Tyrs) 891 2112 71078 1281 186 547% -1.16 [-1.93,-0.40] — @
Total (95% CI) 15 209 100.0% -1.04 [-1.61, -0.48] <&
Heterageneity: Tau® = 0.00; Chi®= 021, df=1 (P = 065 F=0% 54 52 D é i
Test for overall effect 2= 3.62 (P = 0.0003) FAS Control
Risk of bias legend
(A) Risk of Bias
pFAS and Maths Ability3(studies)
pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Astley Olson et al 2009 (KeyMaths; 13yrs) 783 146 20 1184 117 16 30.3% -2.93[-3.90,-1.95] — o
Ben-Shachar 2020 ¢WIATnum operations, 16yrs) 623 122 a F41 184 23 326% -0.67 [-1.50,0.14] —= [
May et al 2015 QWWRAT3 arithmetic; B-Fyrs) 548 1484 19 107.8 1581 186 37.2% -1.46 [-1.95,-0.96] - o
Total (95% CI) AT 225 100.0% -1.65 [-2.71, -0.58] e
Heterogeneity, Tauw*=0.74, Chi*=1217 df=2{P=0.002), F= 84% 54 52 b é i
Test for overall effect 2= 3.02 (P =0.003) pFAS Control
Risk of bias legend
(A) Risk of Bias
Other FASDs and Maths Ability (2 studies)
ARND/Other Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Astley Olson et al 2009 NDJAE (KeyMaths: 13yrs) 967 11.3 21 1184 117 16  49.8% -1.85 [-2.64, -1.06] —— [ ]
Ben-Shachar 2020 Mon-gsyn MAIATRUm operations, 1 6yr TE1 17.7 9 741 184 23 a01% 0.11 [-0.66, 0.88] .
Total (95% Cl) 30 39 100.0% -0.87 [-2.79,1.05]
Heterogeneity: Tau®=1.76, Chi®=12.10, df =1 (P = 0.00048); F=92% 54 52 ﬁ é i
Testfor overall effect Z=089(F=0.37) ARND/Other Contral

Risk of bias legend
(A) Risk of Bias
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Summary of available outcomes &ataptive behaviour

Adaptive behaviour

Study type Measures Data # studies

Exposure Studies | Adaptive Composite; Caregiver VABS, | mean/SD 4 studies:4 confirmedunquantifiable
BSID
Adaptive Composite; Teacher- N/A
Adaptive: Socialisatiorg Caregiver VABS | mean/SD 3 studies:3 confirmedunquantifiable
Adaptive: Socialisatiorr Teacher N/A
Adaptive: Daily Living Skills Caregiver mean/SD 3 studies:3 confirmedunquantifiable
VABS
Adaptive: Daily Living SkillsTeacher N/A
Adaptive: Communicatiorg Caregiver mean/SD 4 studies:4 confirmedunquantifiable
VABS, BSID
Adaptive: Communicatiorg Teacher N/A

Diagnosed Studies| Adaptive Composite¢ Caregiver SIBR, mean/SD 4 studies:4 FASD2 pFAS, 2
VABS, ABAS ARND/Others
Adaptive Composite; Teacher VABS, mean/SD 6 studies:4 FASD, 2 pFAS, 2
ABAS ARND/Others
Adaptive: Socialisatiorr Teacher VABS | mean/SD 1 study:1 FAS, 1 pFAS
Adaptive: Socialisatiorr Caregiver VABS,| mean/SD 14 studies:11FASD, 1 FAS, 3 pFAS, ]
ABAS ARND/Others
Adaptive: Daily Living SkillsTeacher mean/SD 4 studies:3 FASD, 1 FAS, 1 pFAS
VABS
Adaptive: Daily Living SkillsCaregiver mean/SD 8 studies:8 FASD, 1 FABpFAS2
VABS ARND/Others
Adaptive: Communicatiorg Teacher mean/SD 4 studies:3 FASD, 1 FAS, 1 pFAS
VABS
Adaptive: Communicatiorg Caregiver mean/SD 9 studies:8 FASD, 1 FABpFAS2

VABS

ARND/Others
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GRADE ratings for adaptive behaviour

Certainty assessment S 27 Certainty

Effect

Control| Relative Absolute
(95% ClI) (95% ClI)

2| Risk of |Inconsistency]indirectness| Imprecision |Other PAE
studles bias

EXPOSURE STUDIES
IAdaptive Composite; Caregiver VABS, BSID
Confirmed unquantifiable
4 serioug seriou$ not serious| serious none| 336 485 SMD 0.8 lower | &
(1.47 lower to 0.2 Very low
lower)
IAdaptive: Socialisatiort Caregiver VABS
Confirmed unquantifiable
3 serioug seriou$ not serious| serious none| 218 327 SMD 0.73 lower| @
(1.22 lower to 0.2] Very low
lower)
IAdaptive: Daily Living Skills Caregiver VABS
Confirmedunquantifiable
3 serioug seriou$ not serious| serious none| 218 327 SMD 0.88 lower| @
(1.50 lower to 0.2| Very low
lower)
IAdaptive: Communicatiorg Caregiver VABS, BSID
Confirmed unquantifiable
4 serioug seriou$ not serious serious none| 360 487 SMD 1.06 lower| @
(1.78 lower to 0.3  Very low
lower)
DIAGNOSED STUDIES
IAdaptive Composite; Caregiver SIBR, VABS, ABAS
FASD
4 seriousg seriou$ not serious| serious:’ |[none| 156 114 SMD 2.12 lower| &
(2.70 lower to 1.5  Very low
lower)
pFAS
2 seriousg seriou$ not serious [veryserious<f{ none| 66 73 SMD 1.09 lower| @
(3.39 lower to 1.2| Very low
higher)
IARND/Other
2 seriou$ | not serious | not serious| serious’ |none| 58 73 SMD 2.43 lower| & &
(3.21 lower to 1.6 Low
lower)
IAdaptive Composite; Teacher VABS, SIR, ABAS
FAS
1 seriou$ | not serious | not serious |veryserious-¢f none| 7 186 SMD 0.59 lower| &
(1.35 lower to 0.1 Very low
higher)
pFAS
1 seriou$ | notserious | notserious| seriousf |[none| 19 186 SMD1.18 lower| & &
(1.66 lower to 0.6 Low
lower)
/Adaptive: Socialisatiorr Caregiver VABS
FAD
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11 | serioug seriou$ not serious serious$ none| 502 880 SMD 1.5 lower | &
(1.70 lower to (81  Very low
lower)
FAS
1 | seriou$ | notserious | notserious| serious®¢ |[none| 5 761 SMD 0.18 highe| & &
(0.70 lower to 1.0 Low
higher)
pFAS
3 serioug serious not serious| serious® |none| 109 830 SMD 064 lower | &
(144 lower to 017 Verylow
higher)
IARND/Others
3 serioug¢ serious not serious| serious® |none| 144 831 SMDO0.87lower | &
(1.77lower t00.03  Very low
higher)
IAdaptive: Socialisatiort Teacher VABS
FASD
3 serioug | not serious | not serious| not serious |none| 116 | 1052 SMD 0.58 lower| & & &
(0.78 lower to 0.3 Moderate
lower)
FAS
1 seriou$ | not serious | not serious |very seriou%®f none| 7 186 SMD 0.35 lower| @
(1.11 lower to 0.4 Very low
higher)
pFAS
1 serious | not serious | not serious| seriousf none| 19 186 SMD 0.79 lower| & &
(1.27 lower to 0.3 Low
lower)
IAdaptive: Daily Living Skills Caregiver VABS
FASD
8 serioug¢ serious not serious| notserious | none| 323 811 SMD 1.1dower | & &
(1.71 lower to 0.6 Low
lower)
FAS
1 serioug | not serious | notserious| seriou$® |[none| 5 761 SMD 0.59 highe| & &
(0.29 lower to 1.4 Low
higher)
pFAS
2 seriou$ | not serious | not serious| notserious [none| 85 815 SMD 036 lower aad
(0.60lower to 0.11] Moderate
lower)
IARND/Others
2 serious$ | not serious | not serious serioug none| 120 815 SMD 0.2 lower | & &
(045 lower to 0.0l Low
higher)
IAdaptive: Daily Living SkillsTeacher VABS
FASD
3 serioug | not serious | not serious| not serious |none| 116 | 1052 SMD 0.43 lower| & & &
(0.64 lower to 0.2 Moderate
lower)
FAS
1 seriou$ | not serious | not serious [very seriou$®| none| 7 186 SMD 0.50 lower| &
(1.26 lower to 0.2 Very low
higher)
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(1.76 lower to 0.7,

lower)

PFAS
1 serious | not serious | not serious| seriousf none| 19 186 SMD 1.01 lower| & &
(1.49 lower to 0.5 Low
lower)
IAdaptive: Communicatiorg Caregiver VABS
FASD
9 serious serious not serious| notserious |none| 372 815 SMD 158lower | & &
(2.15lower t0 1.03 Low
lower)
FAS
1 serious | not serious | not serious| seriou$® |[none| 5 761 SMD 0.35 highe| @ &
(0.53 lower to 1.2 Low
higher)
pFAS
2 serioug | not serious | not serious| notserious | none| 89 815 SMD4.69lower | & & &
(798lower to1.4q Moderate
lower)
IARND/Other
2 seriou$ | not serious | not serious serious$ none| 120 815 SMD6.16lower | & &
(10.84lower to Low
1.48lower)
IAdaptive: Communicatiorg Teacher VABS
FASD
3 serious | not serious | not serious| not serious |none| 116 | 1052 SMD 0.49 lower| & & &
(0.69 lower to 0.3 Moderate
lower)
FAS
1 | seriou$ | notserious | not serious|very seriou$®f none| 7 186 SMD 0.70 lower| &
(1.46 lowerto | Verylow
0.06 higher)
pFAS
1 serioug | not serious | not serious| seriousf |none| 19 186 SMD 1.28 lower| & &
Low

Notes: Clconfidence inten&MDstandardized mean differédBepdds ratio.

Explanationsa) >50% of studies were rated as moderate or high risk of bias; b) High het¥gandisighificariscpuare for

heterogeneity);>§0% of studies had a sample not representative of the Australian populations; d) 95% CI for overall estiofate cross
no effecte)Wide Cls for overall estinfigdgtimal information size criteria not met.
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Meta-analyses for adaptive behaviour
EXPSOURHUDIES

Adaptive Composite Caregiver: VABS, BSID
Confirmed PAE Levélnquantifiableand Adaptive Composite Caregiver(4 studies)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sSD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Doyle et al 2019a (8-16yrs,; VABS-) 834 18 163 1036 17.81 274 266% -1.13[-1.34,-0.92] - o
Daonald et al 2016 (Emnths, BSID-N1 103.81 g.82 28 10626 834 45  23.8% -0.28 [-0.76,0.19] =T [ ]
Ware et al 2012 (8-18yrs; VABS-II 8478 17.27 142 111,44 1381 133 26.0% -1.B9 [F1.97,-1.47] - L ]
Whaley et al 2001 (20 mnths-10.5 yrs, YABS-I) 70.84 1717 33 7306 1898 33 236% -0.12 [F0.60, 0.36] —= L]
Total (95% CI) 366 485 100.0% -0.84 [1.47, -0.20] ’
Heterageneity: Tau®= 0.38; Chi*=44.98, df= 3 (P = 0.00001), F=93% 1_4 =2 b é 41
Testfor overall effect Z= 288 (P=0.010;) Confirmed Unquantifiable Control

Risk of bias legend
(A) Overall risk of bias

AdaptiveSocialisatiol Caregiver: VABS
Confirmed PAE Level Unquantifiabéed Adaptive Socialisatiog Caregiver(3 studies)

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Crocker et al 2009 (6-13yrs, VABS) 815 2085 22 10245 1075 20 24.9% -1.22 [-1.89,-0.96] — [ ]
Doyle et al 2019a (8-16yrs,; VABS-) a5 21.86 163 1021 1915 274 432% -0.85[-1.05,-0.64] = .
Whaley et al 2001 (20 mnths-10.5 yrs; YABS-II) 74,94 1511 33 7794 1404 33 31.9% -0.20 [F0.68, 0.28] — o
Total (95% CI) 218 327 100.0% 0.73[1.22, -0.25] ’
Heterogeneity: Tau?= 0.13; Chi*=7.55, df= 2 (P = 0.02%; F= 74% 5_4 52 D é 45
Testfar averall effect: Z= 296 (F=0.003) Confirmed Unquantifiable Control

Risk of bias legend
(A) Overall risk of bias

AdaptiveDalily Living, Caregiver: VABS
Confirmed PAE Level Unquantifiabéed Adaptive Daily Living Caregiver(3 studies)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sSD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Crocker et al 2009 (6-13yrs; VABS) £9.41 19.83 22 9815 1302 0 26.8% -1.66 [-2.38,-0.85] —— [ ]
Dayle et al 2019a (8-16yrs; WABS-11) 89.2 2015 163 1066 19.03 274 39.9% -0.89 [-1.10,-0.69] = @
Whaley et al 2001 (20 mnths-10.5 yrs; VABS-II) 7312 2018 33 7B 2403 33 33I% -0.23 [-0.71, 0.26] —.r o
Total {95% CI) 218 327 100.0% -0.88 [-1.50, -0.26] -
Heterogeneity: Tau®= 0.24; Chi*=11.57, df= 2 (P = 0.003); F= 83% 1_4 12 7 é 41
Test for averall effect: £= 2.79 (P = 0.005) Confirmed Unquantifiable Contral

Risk of bias legend
(A) Overall risk of bias

Adaptive: CommunicationCaregiver: VABS
Confirmed PAE Level Unquantifiabdéed Adaptive Communicatioq Caregiver(4 studies)

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Crocker et al 2009 (6-13yrs; WABS) 7723 22.89 22 103.25 11.73 20 221% -1.38 [2.06,-0.70] = ®
Diayle et al 20193 (8-16yrs, WABS-II) 822 1517 163 1011 17.78 274 2649% -1.12F1.33,-0.91] - ®
Doyle et al 2018 {10-16yrs; YABS-II) 766 10.69 142 1024 1639 160 26.5% -1.84 [2.11,-1.57] - L
Whaley et al 2001 (20 mnths-10.5 yrs; YABS-II) T7.E1 17.04 33 75.09 207 33 24.5% 013 [-0.35, 0.61] -+ ®
Total (95% CI) 360 487 100.0% -1.06 [-1.78, -0.35] -
Heterogeneity: Tau®= 0.48; Chi*=51.28, df= 3 (P = 0.00001); F= 94% 5_4 52 5 é 45
Testfar averall effect: 2= 2.91 (F = 0.004) Control Confirmed Unquantifiable

Risk of bias legend
(A) Overall risk of bias

DIAGNOSED STUDIES
Adaptive Composite CaregiverSIBR, VABS, ABAS
FASDand Adaptive Composite Caregiver(4 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Kerns etal 2016 (8-14yrs; WABS-1I) 782 103 221076 142 12 N 8% -233[311,-1.58] — ?
Crawford et al 2020 (8-12yrs; WABS-II) T2B1 4542 36 10607 1652 29 238% -2 76 [-3.45,-2.07] —= .
Fagerlund et al 2012 (8-20yrs; VABS) Ta.25 17.85 73 10956 11.92 40 29.0% -216[-2.64,-1.68] —— .
Jirikowic et al 20082 (5-8yrs; SIB-R) LN e i 25 10749 1402 23 254% -1.31 [-1.94, -0.68] —=— .
Total (95% CI) 156 114 100.0% -2.12 [-2.70, -1.55] ‘
Heterogeneity; Tau®=0.24; Chi*=9.93, df= 3 (P = 0.02); F=70% 5_4 52 3 é 45
Test for overall effect Z=7.21 (P = 0.00001) FASD Contral

Risk of bias legend
(A) Overall ROB Rating
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pFASand Adaptive Composite Caregiver(2 studies)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Astley et al 2009b (8-15.9yrs; VABS, FASIpFAS) 59 175 20 953 123 16 486% -230 317, -1.44] —i— []
Lynch et al 2015 (~23yrs; ABAS-II; dysmaorphic) 481 1.87 46 98.03 1.43 87 51.4% 0.05[-0.34, 0.44] ®
Total (95% CI) 66 73 100.0% -1.09 [-3.39, 1.21]
Heterageneity: Tau?= 2.64; Chif= 23.82, df=1 (P = 0.000013; F= 96% 1_4 12 T é 41
Test for overall effect Z= 093 (P =0.35) Control pFAS

Risk of bias legend
(A) Overall ROB Rating

ARND/Othersand Adaptive Composite Caregiver(2 studies)

ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 895% Cl IV, Random, 95% CI A
Astley et al 2009h (8-15.9yrs; VABS, SEIAE) 55 142 24853 123 16 38.7% -2893[3.86,-2.000 —=— [ ]
Lynch et al 2014 {~22yrs; ABAS-II; non-syndromaly  94.34 215 34 88.03 1.43 57 B1.3% -2.11 [-2.64,-1.58] i [ ]
Tatal (95% CI) 58 73 100.0% -2.43[-3.21, -1.65] e
Heterogeneity Taud= 019 Chi®= 2 26, df= 1 (P = 0.13); F= 86% 1_4 12 3 é 41
Test for overall effect 2= 610 (P = 0.000013 Control  ARNDIOthers

Risk of bias legend
(A) Overall ROB Rating

Note: Fagerlund et a2012 also reports other VABS minor subdomains (m/Sich et al 2015 also reports other ABAS minor subdomains
(m/SD).

Adaptive Composite Teacher: VABS
FASand Adaptive Composite Teacher(1 study)

FAS Control Std. Mean Difference $td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
May et al 20145 (B-Tyrs; VABS - Classroom Ed.) 497 881 71072 1741 186 100.0% -0.89 F1.35,017] —." ®
Total {95% Cl) T 186 100.0% -0.59 [-1.35, 0.17] -‘
Heterageneity: Mat applicable 5_4 52 5 é 45
Testfor overall effect Z=1.53 (F =013} FAS Control

Risk of bias legend
(A) Overall ROB Rating

pFASand Adaptive Composite Teacher(1 study)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
May etal 2015 (6-7yrs; WABS - Classroom Ed.) 869 1444 19 107.2 17.41 186 100.0% -1.18 [1.66,-0.69] @
Total (95% CI) 19 186 100.0% -1.18 [-1.66, -0.69] L 2
Heterogeneity: Mot applicable 5_4 52 3 é 45
Test for averall effect 2= 4.75 (F < 0.00001) pFAS Contral

Risk of bias legend
(A) Overall ROB Rating

Adaptive SocialisatianCaregiver: VABS
FASDand Adaptive Socialisatioq Caregiver(11 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Kerns et al 2016 (8-14yrs; WABS-I) 822 134 22 1054 144 22 84% -1.63 [-2.32,-0.54] e 5
Crawford et al 2020 (8-12yrs; WABS-I) 7442 917 36 10476 16.78 29 87% -2.29[-2.92 -1.65] D ®
de'Water et al 2021 {8-16vrs; WABS-1II) 7485 154 41 102.42 1024 43 91% -210[-2.64,-1.56] - ®
Fagerlund et al 2012 (8-20yrs, WAES) 8813 1829 T3 11415 924 40 9.6% -1.64 [2.09,-1.20] - ®
May et al 2020a (B-Tyrs, WABS-II) 996 164 24 1084 146 150 96% -0.59 [-1.02,-0.14] - @
May et al 20200 (8- Fyrs,; VABS-I) 97.7 223 24 1029 171 180 9.6% -0.28[-0.72,0.14] T ®
May et al 2020¢ (B-Tyrs, WABS) 1001 17 32 1048 134 282 9.9% -0.34 [-0.71,0.03] 7 =
May et al 2021 (B-7yrs; VABS-II) 783 134 4 1011 154 50 6.E% -1.43 [-2.48,-0.37] —_— =
Quattiebaurm et al 2013 {6-12yrs; WABS) B278 812 497 70.36 g 28 96% -0.91 [-1.34,-0.47] - ®
Rockhold etal 2021 (11-12yrs; VABS) 7811 1494 49 102.42 10.24 46 9.3% -210[-2.61,-1.60] - ®
Walthall et al 2008 (6-12yrs, WABS) G283 804 100 B943 947 o 97% -0.78 [-1.20,-0.36] - ®
Total (95% CI) 502 880 100.0% -1.25 [-1.70, -0.81] &
Heterogeneity: Tau®= 0.49; Chi*= 88.60, df=10 (P = 0.00001}); F= 89% 5_4 52 b é 45
Testfor overall effect: Z= 553 (P = 0.00001) FASD Control

Risk of bias legend
(A) Overall ROB Rating
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FASand Adaptive Socialisation Caregiver(1l study)
FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% Cl IV, Random, 95% Cl A
Chambers et al 2019 (6-Tyrs; VABE) 1024 17 5 1004 11 761 100.0% 018 [-0.70, 1.08] ®
Total (95% CI) 5 761 100.0% 0.18 [-0.70, 1.06]
Heterageneity: Mat applicable 5_4 52 1 é 45
Testfor overall effect Z= 040 (F = 0.69) FAS Control
Risk of bias legend
(A) Overall ROB Rating
pFASand Adaptive Socialisatiog Caregiver(3 studies)
pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Astley etal 2009b (8-15.9yrs; VABS,; FASIPFAS) 67 185 20 1008 137 16 27.7% -200[-282,-1.18] — [ ]
Chambers et al 2019 {(B-7yrs, WABS) 497.8 104 44 1004 11 FE1  36.8% -0.24 [0.54, 0.07] - [
Howvell et al 2008 {1 5yrs; WABS; dysmarphic) 1022 1542 45 10193 1734 54 355% 0.02 [-0.38,0.41] -+ @
Total (95% CI) 109 831 100.0% -0.64 [-1.44, 0.17] k.
Heterogeneity: Tau®= 0.44; Chi*=19.08, df=2 (P = 0.0001); F= 90% 1_4 .2 p t 41
Test for overall effect £=1.94 (P=0.12) pFAS Control
Risk of bias legend
(A) Overall ROB Rating
ARND/Othersand Adaptive Socialisatioq Caregiver(3 studies)
ARND/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean S0 Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Astley et al 2008b (3-15 9yrs; WABS, SEIRE) G643 178 24 1008 137 16 2B7% S218[3.00,-1.38] —— o
Chambers et al 2019 (B-Tyrs; VABS; ARMD) 928 9.2 44 1004 11 7Bl 35.9% -0.68[-0.99,-0.38] - o
Haowvell et al 2006 (15yrs; WABS; HE) 10229 1677 76 10193 17.34 54 354% 0.02 [-0.33,0.37] - @
Total (95% CI) 144 831 100.0% -0.87 [1.77,0.03] -
Heterageneity: Tau®= 0.56; Ghi*= 26.78, df= 2 (P < 0.00001); F= 33% ) + ; ? i
Test for overall effect: £=1.89 (P = 0.06) ARMD/Others Contral
Risk of bias legend
(A) Overall ROB Rating
Adaptive: SocialisatianTeacher: VABS, ABAS
FASDand Adaptive Socialisatioq Teacher(3 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
May et al 2020a (B-Tyrs; YABS-1I) 937 136 38 1036 154 273 31.9% -0.65 [-0.99,-0.31] -+ =
May et al 20200 (B-Tyrs,; VABS-1I) 98.2 17.5 43 1054 154 342 36T7% -0.59 [-0.91,-0.27] & ®
May etal 2020c (6-Tyrs; VABS) 96,1 15.4 35 1038 15 437 4% -0.81 [-0.86,-0.17] - ®
Total (95% CI) 116 1052 100.0% -0.58 [-0.78, -0.39] L ]
Heterogeneity: Tau®= 0.00; Chi*f=0.31, df= 2 (P = 0.86); F= 0% 5_4 52 3 é 45
Test for overall effect: Z= 550 (P = 0.00001) FASD Contral

Risk of bias legend
(A) Overall ROB Rating



FASand Adaptive Socialisatioq Teachen(1 study)
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FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
May et al 2015 (&-7yrs; VABS - Clagsraom Ed) 991 103 7 1045 154 186 100.0% -0.35 1.1, 0.40] o
Total (95% Cl) T 186 100.0% -0.35[-1.11, 0.40]
Heterogeneity; Mot applicable 5_4 52 3 é
Testfar averall effect 2=0.91 (P =0.36) FAS Control

Risk of bias legend
(A) Overall ROB Rating

pFASand Adaptive Socialisatioq Teacher(1 study)

pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean S0 Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 5% CI A
May et al 2015 (B-7yrs; VABS - Classroom Ed) 923 1443 19 1045 154 186 100.0% -0.79 [-1.27,-0.37] [ ]
Total (95% CI) 19 186 100.0% -0.79 [-1.27, -0.32] <
Heterogeneity: Mot applicable I_4 I2 3 é |
Testfor overall effect: Z=3.25 (P = 0.001) pFAS Contral
Risk of bias legend
(A) Overall ROB Rating
Adaptive: Daily Living Skdl€aregiver: VABS
FASDCand Adaptive Daily Living Caregiver(8 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Kerns et al 2016 (8-14yrs; WVABS-Il) 8148 137 22 1063 1484 22 11.T7% -1.67 [[2.37,-0.98] — ?
Crawford et al 2020 {8-12yrs; WABS-I) 77.83 8.3 36 11266 16.87 28 11.8% -2.68 [-3.36,-2.00] — =
Fagerlund et al 2012 (8-20yrs; WAES) 7369 1494 73 §99.9 12.79 40 13.3% -1.49[-1.93,-1.08] —_ @
May et al 20204 {B-Tyrs, WABS-IT) 1043 164 35 1085 144 194 136% -0.28 [-0.65, 0.08] ] @
May et al 20200 (B-Tyrs, WABS-I) 993 26 24 106 169 150 13.3% -0.38 [-0.81, 0.09] ] o
May et al 2020c (B-Tyrs, WABS) 99 6 16 32 1038 115 2898 136% -0.32 [-0.69, 0.04] ] @
May et al 2021 (6-Fyrs, VABS-ID 8348 154 4 1063 148 50 9.4% -1.81 [2.57,-0.45] e o
GQuattlebaurn et al 2013 {6-12yrs; WABS) 6247 16.51 897  B4.54 1643 28 13.2% -1.33[-1.78,-0.88] —_ =
Total (95% CI) 323 811 100.0% -1.16 [-1.71, -0.62] -
Heterogeneity: Tau®= 0.54; Chi®= 69.09, df= 7 (P < 0.000013; F= 90% 5_4 iz 1 é
Testfor overall effect: Z=4.17 (P = 0.0001) FASD Contral
Risk of bias legend
(A) Overall ROB Rating
FASand Adaptive Daily Living Caregiver(1 study)
FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Chambers et al 2019 (B-Tyrs, WABS) 107 136 5 1007 106 TF&1 100.0% 0583 [0.29 1.47] 7 [ ]
Total (95% Cl) 5 761 100.0% 0.59 [-0.29, 1.47] B
Heterageneity: Mat applicable 5_4 52 ] é
Testfor averall effect: Z=1.32 (P =019 FAS Contral
Risk of bias legend
(A) Overall ROB Rating
pFASand Adaptive Daily Living Caregiver(2 studies)
pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 85% CI A
Chambers et al 2019 (B-Tyrs, VAES) 959 105 44 1007 106 TH1 B2.E% -0.45 [0.76,-0.15] L ®
Howell et al 2008 (15yrs; VABS; dysmarphicy  103.2 12.89 45 10574 1294 &4 37.4% -0.19 [-0.59, 0.20] [ ]
Total (95% CI) 89 815 100.0% -0.36 [-0.60, -0.11] L
Heterogeneity: Tau®= 0.00; Chi*=1.02, df=1 (P =031}, F= 2% 5_4 52 1 é {
Test for overall effect: £= 2.85 (F=0.004) pFAS Contral

Risk of bias legend
(A) Overall ROB Rating

ARND/Othersand Adaptive Daily Living Caregiver(2 studies)

ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Chambers etal 2019 (6-Tyrs; VABS; ARND) 97.8 113 44 1007 106 7Bl 56.9% -0.27 [-0.58, 0.03] [ ]
Howell et al 2006 (14yrs; VABS, HE) 103.62 16189 76 10574 1294 54 43.1% -0.14 [0.48,0.21] @
Total (95% CI) 120 815 100.0% -0.22 [-0.45, 0.01]
Heterageneity: Tau®= 0.00; Chi®= 0.31, df=1 (P = 0.58%; F= 0% 5_4 52 3 t i
Test for overall effect 2=1.84 (P=0.07) ARND/Others Control

Risk of bias legend
(A) Overall ROB Rating



Adaptive: Dailyiving Skills Teacher: VABS
FASDand Adaptive Daily Living Teachen(3 studies)
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FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Way et al 20204 (B-Tyrs; WABS-II) 952 207 38 1049 166 273 322% -0.56 [-0.91,-0.22] - ®
May et al 20200 (B-Tyrs; WABS-II) 93 148 43 1003 143 342 360% -0.81 [-0.83,-0.149] & ®
May et al 2020c (6-Fyrs; WABS) 966 144 35 483 132 437 31.8% -0.20 085, 0.14] — =
Total (95% Cl) 116 1052 100.0% 0.43 [0.64, -0.21] L
Heterogeneity: Tau®= 0.01; Chi*= 2.49, df= 2 (P = 0.29); F= 20% 5_4 Iz ;) é
Testfor overall effect Z= 390 (P = 0.0001) FASD Control

Risk of bias legend
(A) Overall ROB Rating

FASand Adaptive Daily Living Teacher(1 study)

FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
May etal 2015 (6-7yrs, VABS - Clagsroom Ed.) 994 11.79 71076 16.3% 186 100.0% -0.50 [1.26, 0.29] r [ ]
Total (95% CI) 7 186 100.0% -0.50 [-1.26, 0.25] -
Heterageneity: Mat applicakle 5_4 52 ? é 45
Testfor overall effect Z=1.30(F=019) FAS Control
Risk of bias legend
(A) Overall ROB Rating
pFASand Adaptive Daily Living Teacher(1 study)
pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
May etal 2015 (6-7yrs; WABS - Classroom Ed.) 908 18.25 19 1076 1639 186 100.0% -1.01 [-1.49,-0.53] [ ]
Total (95% Cl) 19 186 100.0% -1.01 [-1.49, -0.53] <&
Heterogeneity: Mot applicable 5_4 52 3 é 45
Test for overall effect 2= 411 (P = 0.0001) pFAS Contral
Risk of bias legend
(A) Overall ROB Rating
Adaptive: CommunicationCaregiver: VABS
FASDand Adaptive Communicatiolq Caregiver(9 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Kerns et al 2016 (8-14yrs; WABS-I) TE.A 6.8 2210848 137 7 87% -394 [-3.82,-2.07) —— ?
Crawford et al 2020 (8-12yrs; WABS-I) 70.22 52 36 9876 1452 289 10.7% -2.70[-3.38,-2.02) I @
Fagerlund et al 2012 (8-20yrs, WAES) 7489 2142 731071 1118 40 11.8% -1.73[-2.18,-1.28] - o
May et al 20204 (6-Tyrs, WABS-II) 99.8 17 34 1138 296 194 121% -0.87 [[0.93,-0.21] - L ]
May et al 20200 {B-Tyrs; WABS-II) 4909 16 24 1051 175 1580 11.8% -0.82 [-1.26,-0.38] — =
May et al 2020¢ (B-Tyrs, WABS) 98 141 32 106.2 127 282 120% -0.64 [-1.01,-0.27] - ®
May et al 2021 (B-7yrs, VABS-II) 854 77 4 1037 1641 A0 BA% -1.14[-2.18,-0.10] — @
Quattlebaurm et al 2013 (6-12yrs; WABS) 748 1521 97 95.5 1482 28 1MT% -1.36 [-1.81,-0.81] - o
Rockhold et al 2021 (11-12yrs; VABS) 7741 11.32 49 10591  9.68 46 11.3% -268[-3.24,-2.12] — L]
Total (95% CI) 372 851 100.0% -1.58 [-2.15, -1.02] <
Heterogeneity: Tau®= 0.66; Chi*= 89.14, df= 8 (P = 0.00001); F= 91% I_4 iE D é {
Testfor overall effect: Z=5.48 (F = 0.00001) FASD Cantrol
Risk of bias legend
(A) Overall ROB Rating
FASand Adaptive Communicatioilg Caregiver(1 study)
FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Chambers et al 2019 (6-Fyrs; WABS) 1088 247 5 1011 132 761 100.0% 0.35 [-0.83, 1.23] @
Total {95% CI) 5 761 100.0% 0.35 [-0.53, 1.23]
Heterageneity: Mat applicable 5_4 52 B é
Testfor averall effect Z=079 (F=0.43) FAS Contral

Rizk of bias legend
(A) Overall ROB Rating



pFASand Adaptive Communicatioq Caregiver(2 studies)

pFAS Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean S0 Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Chambers et al 2019 (B-Tyrs, WVABS) 975 141 44 1011 132 TE1 594%  -360[7.87 0.67] —— [ ]
Howell et al 2006 {1 5yrs; YABS; dysmorphic)  93.02 13.86 45 9831 120 54 40.6% -629[11.45-113) +—®——— ®
Total (95% CI) 89 815 100.0% -4.69 [-7.98, -1.40] o
Heterogeneity: Tau®= 0.00; Chi*=0.62, df=1 (P =043), F=0% 1_1 0 .5 1 é 10:
Testfor overall effect: £= 2.79 (F = 0.005) pFAS Control
Risk of bias legend
(A) Overall ROB Rating
ARND/Othersand Adaptive Communicatiog Caregiver2 studes)
ARNDIOthers Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean S0 Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Charmbers et al 2019 (5-Tyrs, YABS, ARMD) 428 124 44 1011 132 761 554% -B30[12.11,-4.49] —— []
Howell et al 2006 (15yrs; VABS, HE) 35.81 16.85 TE 99.31 12.01 54 446%  -350[8.41,1.41] — @
Total (95% CI) 120 815 100.0% -6.16 [-10.84, -1.48] e
Heterogeneity: Tau’:. 6.49 Chi*= 2239, df=1 =013}, P= 56% T 10 o 0 o0
Testfor averall effect: Z=2.58 (P = 0.010) ARNDIOthers Contral
Risk of bias legend
(A) Overall ROB Rating
Adaptive: CommunicationTeacher: VABS
FASDand Adaptive Communicatioq Teachen(3 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
May et al 20204 (B-Tyrs; WABS-II 444 188 38 1035 141 273 31.49% -0.62 [-0.96,-0.27] - ®
Way et al 20200 (B-7yrs; WABS-II) 91.5 1449 43 897 146 342 36.6% -0.56 [-0.88,-0.24] - =
May et al 2020c (B-7yrs, VABS) 94.3 162 35 981 13 437 31.a8% -0.29 [-0.63, 0.08] - ®
Total (95% CI) 116 1052 100.0% -0.49 [-0.69, -0.30] L
Heterogeneity: Tau®= 0.00; Chi*= 2.04, df= 2 (P = 0.36); F= 2% 5_4 |2 ] é 4|
Testfor overall effect Z= 493 (P = 0.00001) FASD Control
Risk of bias legend
(A) Overall ROB Rating
FASand Adaptive Communicatiolq Teacher(1 study)
FAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean  SD Total Mean S0 Total Weight IV, Random, 95% CI IV, Random, 95% CI A
May et al 2015 (B-Tyrs; WAES - Classroom Ed.) 947 927 7 1061 1642 186 100.0% -0.70 [-1.46, 0.06] [ ]
Total (95% CI) 7 186 100.0% -0.70 [-1.46, 0.06] -
Heterogeneity: Mat applicable 5_4 52 5 é 45
Testfor overall effect: £=1.81 (P=0.07) FAS Control
Risk of bias legend
(A) Overall ROB Rating
pFASand Adaptive Communicatiolq Teacher(1 study)
pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
May etal 2015 (6-7yrs; WABS - Classroom Ed.) 85.3 1423 19 1061 1642 186 100.0% -1.28 [1.76,-0.79] @
Total (95% CI) 19 186 100.0% -1.28 [-1.76, -0.79] <
Heterogeneity: Mot applicable 5_4 52 3 é 45

Testfor overall effect Z= 512 (F < 0.00001) pFAS Control

Risk of bias legend
(A) Owverall ROB Rating
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Summary of available outcomes b@haviour(i.e., externalising, internalising)

Behaviour
Study type Outcomes Data # studies
Exposure Total Behaviourg Caregiver ReportCBCL| T-score 5 studies:4 confirmedunquantifiable
Studies 1 Any PAE
Total Behaviourg Caregiver ReportCBCL| Frequency/OR | 4 studies:1light, 3 moderate and 1

heavy

Total Behaviourg Caregiver ReportSDQ

mean difference

1 study:1 light

Total Behaviour¢ Teacher ReportSDQ

Frequency/OR

1 study:1 moderate

Total Behaviourg Self ReportSDQ

Frequency/OR

1 study:1 confirmedunquantifiable

Total Externalising Behaviouy Caregiver | T-score 4 studies:1 very heavyl Any PAEBNd

Report CBCL 2 confirmedunquantifiable

Total Externalising Behaviouy Caregiver | Frequency/OR | 2 studies:1 light, 1 moderate, 1 heavy,

Report CBCL

Total Externalising Behaviouy Caregiver | mean/SD 1 study:1 moderate PAE

Report:IBQ

Total Externalising Behavioug Teacher N/A N/A

Report

Total Externalising Behaviouy Self N/A N/A

Report

Total Internalising Behavioug Caregiver | T-score 4 studies:1 very heavyl Any PAE ang

Report CBCL 2 confirmedunquantifiable

Total Internalising Behaviour, Caregiver | Frequency/OR | 2 studies:1 light, 1 moderate, 1 heavy,

Report CBCL PAE

Total Internalising Behavioug Teacher N/A N/A

Report

Total Internalising Behavioug Self N/A N/A

Report

Ext: Conduct Problems Caregiver Mean Dif; T 2 studies:1 light,1 confirmed

Report SDQ/CBCL score unquantifiable

Ext: Conduct Problems Caregiver Frequency/OR | 1studies:1 light

Report CBCL, SDQ

Ext: Conduct Problems SelfReport SDQ| Frequency/OR | 1 studies:1 confirmedunquantifiable

Ext: Conduct Problems Caregiver Mean 1 study:1 light

Report SDQ difference

Ext: Conduct Problems Teacher Report | OR/Frequency | 1 study:1 light

SDQ

Ext: Oppositional Defiant, Caregiver N/A N/A

Report

Ext: Oppositional Defiantg Teacher N/A N/A

Report

Ext: Aggressiol Caregiver ReportCBCL | T-score 4 studies:1 very heavyl Any PAE and
2 confirmedunguantifiable

Ext: Aggressiol Caregiver ReportCBCL | Frequency/OR | 2 studies:1 light, Imoderate, 1 heavy

Ext: Aggressio Teacher Report N/A N/A

Ext: Aggressior Self Report N/A N/A

Ext: RuleBreaking Behavioug Caregiver | T-score 3 studies: 2 confirmedunquantifiable

Report CBCL 1 any PAE

Ext: RuleBreaking Behavioug Caregiver | Frequency/OR | 2 studies:1 light, 1 moderate, 1 heavy

Report CBCL

Ext: RuleBreaking Behavioug Teacher | N/A N/A

Report

Ext: RuleBreaking Behaviouc Self N/A N/A

Report
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Ext: Hyperactivityg Caregiver Report
CBCL

T-score

1 study:1 very heavy

Ext: Hyperactivityg Caregiver Report
SDQ

mean/SD (MD)

1 study:1 light

Ext: Hyperactivityg Caregiver Report
SDQ

OR/Frequency

3 studies:1 light, 1 moderate, 1 heavy
1 confirmedunquantifiable

Ext: Hyperactivityg SelfReport SDQ

OR/Frequency

1 studies:1 confirmedunquantifiable

Ext: Hyperactivityg Teacher ReportSDQ | OR/Frequency | 1 study:1 light
Ext: Attention/ N/A
Hyperactivity¢ Caregiver Report
Int: Anxious/ Depressed Caregiver T-score 3 studies:1 Any PAE, @onfirmed
Report CBCL unquantifiable
Int: Anxious/ Depressed Caregiver OR/Frequency | 1 study:1 moderate
Report CBCL
Int: Anxious/ Depressed; Teacher Report N/A
Int; Anxious/Depressed, Selfreport: OR/Frequency | 1 study:1 confirmed unquantifiable
SDQ
Int; Anxious/ Depressed Self Report T-score 1 study:1 light, 1 moderate
CBCL
Int: Anxiety ¢ Caregiver ReportCBCL T-score 1 study:1 very heavy
Int: Anxiety ¢ Caregiver ReportCBCL OR/Frequency | 1 study:1 light, 1 heavy
Int: Anxiety ¢ Teacher Report N/A
Int; Withdrawn/ Depressedg Caregiver | T-score 3 studies:1 Any PAE and 2
Report CBCL confirmed/unquantifiable
Int: Withdrawn/ Depressed; Caregiver | OR/Frequency | 2 studies:1 light, 1 moderate, 1 heavy
Report CBCL
Int: Withdrawn/ Depressed; Teacher N/A
Report
Int: Withdrawn/ Depressed; Self Report | N/A
Int: Somatic Complaintg Caregiver T-score 3 studies:1 Any PAE and 2
Reports CBCL confirmed/unquantifiable
Int: Somatic Complaintg Caregiver OR/Frequency | 2 studies:1 light, 1 moderate, 1 heavy
Report CBCL
Int: Somatic Complaintg Self Report N/A
Int: ThoughtProblemsg Caregiver T-score 3 studies:1 Any PAE and@nfirmed
Report CBCL unquantifiable
Int: ThoughtProblemsg Caregiver OR/Frequency | 1 study:1 light, 1 heavy
Report CBCL
Int: ThoughtProblemsg Self Report N/A
Int: Affective Problems; Caregiver N/A
Report
Int; Affective Problems; Teacher Report | N/A
Brief InfantToddler Social and Emotiona] aOR 1 study:1 moderate
Assessment
Infant Behaviour Questionnairg mean/SD 1 study:1 moderate
Caregiver Report

Diagnosed Total Behaviourg Caregiver ReportCBCL| Frequency/OR | 1 study:1 FASD

Studies Total Behaviourg Caregiver ReportCBCL| T-score 12 studies:9 FASD, 3 FAS, 2 pFAS
PBC136
Total Behaviourg Teacher ReportTRE T-score 4 studies:2 FASD, 2 FAS, 2 pFAS, 2
PBC136 ARND/Others
Total Behaviourg Caregiver ReportSSRS| mean/SD 1 study:1 FASD
Total Behaviourg Teacher ReportSSRS | mean/SD 2 studies:2 FASD
Total Behaviourg Self Report ASR T-score 1 study. 1 pFAS, ARND/Others
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Total Externalising Behaviouy Caregiver | T-score 12 studies:9 FASD, 2 FAS, 2 pFAS, 3

Report CBCL ARND/Others

Total Externalising Behaviouy Caregiver | Frequency/OR | 2 studies:2 FASD

Report SIBR/CBCL

Total Externalising@ehaviourg Caregiver | mean/SD 1 study:1 FASD

Report SSRS

Total Externalising Behaviougy Teacher | T-score 6 studies:5 FASD, 1 FAS, 1 pFAS, 1

Report TRF ARND/Others

Total Externalising Behaviouy Teacher | mean/SD 1 study:FASD

Report SSRS

Total Externalising Behaviouy Self T-score 1 study:1 pFAS, 1 ARND/Others

Report ASR

Total Internalising Behavioug Caregiver | T-score 13 studies:10 FASD, 3 FAS, 2 pFAS,

Report CBCL ARND/Others

Total Internalising Behavioug Caregiver | Frequency/OR | 2 studies:2 FASD

Report SIBR/CBCL

Total Internalising Behavioug Caregiver | mean/SD 1 study:1 FASD

Report SSRS

Total Internalising Behavioug Teacher T-score 6 studies:5 FASD, 1 FAS, 1 pFAS, 1

Report TRF/CBCL ARND/Others

Total Internalising Behavioug Teacher | mean/SD 1 study:1 FASD

Report SSRS

Total Internalising Behavioug Self T-score 1 study:1 pFAS, 1 ARND/Others

Report ASR

Ext: Conduct Problems Caregiver T-score 5 studies4 FASD, 1 FAS, 1 pFAS, 1

Repot: CBCL ARND/Others

Ext: Conduct Problems Teacher Report | T-score 5 studies4 FASD, 1 FAS, 1 pFAS, 1

TRF ARND/Others

Ext: Oppositional Defiant Caregiver T-score 5 studies4 FASD, 1 FAS, 1 pFAS, 1

Report CBCL ARND/Others

Ext: Oppositional Defiant Caregiver mean/SD 1 study:1 FASD

Report VanderblitC

Ext: Oppositional Defiang Teacher T-score 5 studies:4 FASD, 1 FAS, 1 pFAS, 1

Report TRF/CBCL ARND/Others

Ext: Aggressiog Caregiver ReportCBCL | T-score 6 studies:5 FASD, 1 FAS, 1 pFAS, 1
ARND/Others

Ext: Aggressio Teacher Report T-score 5 studies4 FASD, 1 FAS, 1 pFAS, 1

TRF/CBCL ARND/Others

Ext: Aggressior Self Report ASR T-score 1 study:1 pFAS, 1 ARND/Others

Ext:RuleBreaking Behavioug Caregiver | T-score 7 studies:5 FASD, 2 FAS, 1 pFAS, 2

Report CBCL ARND/Others

Ext: RuleBreaking Behavioug Caregiver | Frequency/OR | 2 studies:2 FASD

Report CBCL, SIB

Ext: RuleBreaking Behavioug Teacher | T-score 4 studies:3 FASD, 1 FAS, 1 pFAS, 1

Report TRF/CBCL ARND/Others

Ext: RuleBreaking Behavioug Self T-score 1 study:1 pFAS, 1 ARND/Others

Report ASR

Ext: Hyperactivityg Caregiver Report T-score 1 study:1 FASD

CBRS

Ext: Hyperactivityg Caregiver Report OR/Frequency | 1 study:1 FASD

CBCL

Ext: Hyperactivityg Caregiver Report mean/SD 3 studies:1 FASD2 pFAS

DBD, SSRS

Ext: Hyperactivityg Teacher ReportDBD, | mean/SD 3 studies:1 FASD2 pFAS

SSRS, CBRS

Ext: Attention / Hyperactivity¢ Caregiver | T-score 5 studies4 FASD, 1 FAS, 1 pFAS, 1

Report CBCL

ARND/Others
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Ext: Attention/ Hyperactivity¢ Teacher | T-score 4 study: 3FASD, 1 FAS, 1 pFAS, 1

Repot: CBCL/TRF ARND/Others

Int: Anxious/ Depressed Caregiver T-score 8 studies:7 FASD, 1 FAS, 1 pFAS, 1

Report CBCL, CBRS ARND/Others

Int: Anxious/ Depressed, Caregiver mean/SD 1 study:1 FASD

Report VanderblitC

Int: Anxious/ Depressed, Teacher T-score 4 studies:3 FASD, 1 FAS, 1 pFAS, 1

Report TRF ARND/Others

Int: Anxious/ Depressed, Self Report T-score 1 study:1 pFAS, 1 ARND/Others

CBCL

Int; Anxiety ¢ Caregiver ReportCBCL T-score 6 studies:5 FASD, 1 FAS, 1 pFAS, 1
ARND/Others

Int: Anxiety ¢ Teacher ReportTRF T-score 4 studies:3 FASD, 1 FAS, 1 pFAS, 1
ARND/Others

Int: Withdrawn/ Depressed; Caregiver | T-score 7 studies:6 FASD, 1 FAS, 1 pFAS, 1

Report CBCL ARND/Others

Int: Withdrawn/ Depressedg Teacher T-score 4 studies:3 FASD, 1 FAS, 1 pFAS, 1

Report TRF ARND/Others

Int: Withdrawn/ Depressedg Self Report | T-score 1 study:1 pFAS, 1 ARND/Others

TRF

Int: Somatic Complaintg Caregiver T-score 3 studies:3 FASD

Report CBCL, CBRS

Int; Somatic Complaintg Self Report T-score 1 study:1 pFAS, ARND/Others

CBCL

Int: ThoughtProblemsg Caregiver T-score 2 studies:2 FASD

Report CBCL, CBRS

Int: ThoughtProblemsg Self Report T-score 1 study:1 pFAS, 1 ARND/Others

CBCL

Int: Affective Problems; Caregiver T-score 5 studies4 FASD, 1 FAS, 1 pFAS, 1

Report CBCL ARND/Others

Int: Affective Problems; Teacher Report | T-score 4 studies:3 FASD, 1 FAS, 1 pFAS, 1

TRF

ARND/Others
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Certainty

CBCL Total Behaviour Caregiver Refdest(re

Any PAE
1 seriou$ | not serious | not serious| not serious| none |2518| 7201 - SMD 0.® higher| & & &
(0.15 higher to| Moderate
0.24 higher)
Confirmed unquantifiable
4 seriousg seriou$ not serious| serious’ none 348 393 - SMD 2.29 highel &
(1.40 higher to| VerylLow
3.18 higher)
0 studies for light, moderate, heavy or very heavy
CBCISDQTotal Behaviour Caregiver RepditéquencyDR)0 h RRa 2 F & 02 NAk/ @ dAyy2 NevEohegsa of ICBGL N
Light
1 |notserioud not serious | not serious| seriou$f none 208 | 690 | OR 117 - add
(0.74t0 Moderate
1.85)
Moderate
3 |notserioud not serious | not serious| serious none 688 | 1,060 | OR 169 - 4adad
(1.17to Moderate
2.43)
Heavy
1 |notserioudy not serious | not serious| serious: none 57 690 | OR 1.62 - 4 ad
(0.85to Moderate
3.11)
0 studies forany, confirmed unquantifiable overy heavy
SDQ Total Behaviour Caregiver RepadjstedMean Difference)
Light
1 |notserioug not serious | not serious| seriou$ none 1963 | 5547 aMD 0.04 highel & & &
(0.33 lower to | Moderate
0.42 higher)
SDQ Total Behaviour Teacher Report (Frequency(@iR)s of¥! 6 y 2 NI I fAky. S2NFRISONI NB 0
Moderate
1 |notseriougy not serious | not serious very none 195 | 758 | aOR1.1 ad
serioug-ef (0.6t02.1 Low
SDQTotal Behaviour Self RepdedjustedFrequency/OR{Cutoffs unclear)
Confirmed unquantifable
1 seriou$ | not serious | not serious| seriou$ none 57 690 | aOR 1.25 ad
(0.99to Low
1.58
0 studies for anyljght, moderate, heaver very heavy
CBCL Externalising Behaviour Caregiver Répsdore
\Veryheavy
1 seriou$ | not serious | not serious| seriousf none 20 19 - SMD 1.35 highe| & &
(0.65 higher to Low
2.05 higher)
Any PAE
1 seriou$ | not serious | not serious| not serious| none |2518| 7201 - SMD 0.16 highel & & &

Moderate
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(0.11 higher to
0.20 higher)

Confirmed unquantifiable

2 seriousg serioud not serious| serious! none 160 | 168 - SMD 1.78 highe| &
(0.52 higher to| Very low
3.03 higher)
0 studies for light, moderate dreavy
CBCL Total Externalising Behaviour Caregiver RépeguencyDRY) h RRa 2F &aO02NAy3d Ay WOf AyAO
Light
1 not not serious | not serious| seriou$ none 208 | 690 | OR1.10 aaa
serious (0.73to Moderate
1.66)
Moderate
1 seriou$ | not serious | not serious| seriou$ none 389 117 OR 1.79 a a
(1.00to Low
3.20)
Heavy
1 |notserioug not serious | not serious| serious none 57 690 | OR 1.00 aaa
(0.53to Moderate
1.89)
0 studies forany confirmedunquantifiableor very heavy
CBCotal Externalising Behaviour Caregiver RepdBQ (mean/SD)
Moderate
1 serioug | not serious | not serious very none 39 54 - SMDO0.37 highen &
serioug-ef (0.04 lowerto | Very low
0.79 higher)
0 studies for light, heavy, very heavy
CBCL Total Internalising Behaviour Caregiver Repsciofe
Very heavy
1 seriou$ | not serious | not serious| seriousf none 20 19 - SMD 0.71 highe| & &
(0.06 higher to Low
1.36 higher)
Any PAE
1 seriou$ | not serious | not serious| not serious| none |2518| 7201 - SMD 0.14 highel & & &
(0.10 higher to| Moderate
0.19 higher)
Confirmed unquantifiable
2 serious$ serioud not serious very none 160 168 - SMD 1.010.08 | &
serioug-ef lower to 2.11 | Very low
higher)
0 studies for light, moderat& heavy
CBCL Total Internalising Behaviour Caregiver RépedqencyDRYo h RRa 2F & 02NAy3a Ay WOt AyA Ol
Light
1 |notseriougy not serious | notserious| seriou$ none 208 [ 690 | OR 1.14|1 fewer per 1,000 & & ¢
(0.67to |(from 2 fewer to ] Moderate
1.94) fewer)
Moderate
1 seriou$ | not serious | not serious| Serioud® none 389 | 117 | OR 1.67|2 fewer per 1,00{ & ¢
(0.90to |(from 3 fewer to Low
3.10) fewer)

Heavy
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1 serioug | not serious | not serious| serious none 57 690 OR 2.64 |3 fewer per 1,00{ & ¢
(1.36to |(from 5 fewer to Low
5.14) fewer)
CBCISDQConductProblemsCaregiver Repornfean diff/T-score
Light
1 |notserioug not serious | not serious| seriou$ none |1967| 5547 - aMD 0.04 highel & & &
(0.07 lower to | Moderate
0.15 higher)
Confirmed unquantifiable
1 seriou$ | not serious | not serious| seriousf none 61 55 - SMD 0.88 highe| & &
(0.50 higher to Low
1.27 higher)
0 studies forany,moderate, heavy or very heavy
CBCL Conduct Problems Caregiver RepaetjiencyDR)(Cutoffs not clear)
Light
1 |notseriougy not serious | not serious| seriou$ none 150 | 348 | OR1.20 ada
(0.% to Moderate
1.52)
SDQConduct ProblemSelfReport édjusted FrequencydR)(Cutoffs not clear)
Confirmed unquantifiable
1 seriou$ | not serious | not serious| seriou$ none 850 | 5299 | aOR 124 ad
(0.99to0 Low
1.56)

0 studies forany,moderate, heavy or very heavy

SDQ Conduct Problems Teacher Report (Frequency/®RR R &

2T WYWIOoYy2NXIf K.

2NRSNI AYySQ a(

Light
1 |notserioug not serious | not serious very none 70 126 | OR 1.37 aa
serioug-ef (0.9to Low
2.07)
CBCL Aggressi@aregiver Reporil{score
\Very Heavy
1 seriou$ | not serious | not serious| seriousf none 20 19 - SMD 0.92 highe| & &
(0.26 higher to Low
1.59 higher)
Any PAE
1 seriou$ | not serious | not serious| not serious| none |2518| 7201 - SMD 0.11 highel & & &
(0.07 higher to| Moderate
0.16 higher)
Confirmed unquantifiable
2 seriousg serioud not serious| serious! none 140 | 188 - SMD 1.64 highe| &
(0.72 higherto| Very low
2.57 higher)
0 studies for light, moderate or heavy
CBCL Aggression Caregiver RepoedquencyDR) h RRa 2F &a02NAy3d WOt AYyAOFf NIy3aSQo
Light
1 |notseriougy not serious | not serious| seriou$ none 208 | 690 | OR 1.06 aaa
(0.49t0 Moderate
2.28)
Moderate
1 seriou$ | not serious | not serious| seriou$ none 389 117 OR 1.30 a a
(0.70to Low
2.40)

Heavy
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1 |notserioug not serious | not serious| Seriouste none 57 690 | OR1.93 aaa
(0.74t0 Moderate
5.01)
0 studies forany, confirmed unquantifiable arery heavy
CBCL RulBreaking Behaviour Caregiver Repors€ore)
Any PAE
1 seriou$ | not serious | not serious| not serious| none | 2518| 7201 - SMD 0.09 highel & & &
(0.04 higher to| Moderate
0.13 higher)
Confirmed unquantifiable
2 serioug | not serious | not serious| seriousf none 107 188 - SMD 1.16 highe| & &
(0.89 higher to Low
1.42 higher)
0 studies for light, moderate or heavy
CBCL RulBreaking Behaviour Caregiver RepéiiegquencyDR)Odds ofi O2 NA Yy 3 WOt AyAOFf NI y3aSQo
Light
1 [not seriou§ not serious | not serious| Seriouge none 208 690 | OR 1.60 adadad
(0.78to Moderate
3.28)
Moderate
1 seriou$ | not serious | not serious| serious none 389 117 | OR3.20 aaa
(1.35to Moderate
7.60)
Heavy
1 seriou$ | not serious | not serious| seriou$ none 57 690 | ORO0.28 ad
(0.04t0 Low
1.95)
0 studies forany, confirmed unquantifiable arery heavy
CBCL Hyperactivity Caregiver Repbdore
Very heavy
1 seriou$ | not serious | not serious very none 18 21 - SMD 0.26 highe| &
serioug-ef (0.38 lowerto | VeryLow
0.89 higher)
0 studies forany PAE, confirmed unquantifiableght, moderate or heavy PAE
SDQ Hyperactivity Caregiver Repadjisted mean difference
Light
1 seriou$ | notserious | not serious| serious-e none | 1963| 5547 - aMD 011higher| & &
(0.06lower to Low
0.28 higher)
0 studies forany, confirmed unquantifiablsmoderate, heavy or very heavy PAE
SDQ Hyperactivity Caregiver RepéiequencyDR)(Cutoffs unclearh RR& 2 F W! gy 2NXIFf { O2NBQ
Light
1 |notserioug not serious | not serious| serious none 158 | 355 | OR1.25 aaa
(0.99t0 Moderate
1.59)
Moderate
1 seriou$ | not serious | not serious| seriou$ none 657 | 9088 | OR 1.05 a a
(0.82 Low
t01.34)
Heavy
1 seriou$ | not serious | not serious| seriou$ none 258 | 9088 | OR 0.90 a a
(0.61to Low
1.32)
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SDQ Hyperactivity Setport (adjusted OR{(Cutoffs unclear)

Confirmed unquantifiable

1 seriou$ | not serious | not serious| not serious| none 850 | 5229 | aOR1.39 add
(1.15t0 Moderate
1.69)
0 studies for any or very heavy
SDQ Hyperactivity Teacher Report (Frequency(CRfoffs unclear)
Light
1 |notserioug not serious | not serious| serioug-ef none 107 | 272 | OR0.93 - aa
(0.67 to Low
1.29
CBCIlAnxious/Depressed Caregiver Repdrsore
Any PAE
1 seriou$ | not serious | not serious| not serious| none | 2518| 7201 - SMD 0.08 highe| & & d
(0.04 higheto | Moderate
0.13 higher)
Confirmed unquantifiable
2 serioug | not serious | not serious| serious none 107 188 - SMD 0.73 highe| & &
(0.48 higher to Low
0.98 higher)
0 studies for light, moderate, heavy or very heavy
CBCL Anxious/Depressed Caregiver ReporegijencyDRYO h RRa 2F aO02NAy3I Ay WOt AyAOFf N
Moderate
1 seriou$ | notserious | not serious| serious-¢ none 389 117 | OR2.42 ad
(0.70to Low
8.40)
0 studies for light, heavy or very heavy
SDQ Anxious/Depress&elfReport (mean/SD(Cutoffs not clear)
Confirmed Unquantifiable
1 seriou$ | not serious |not seriouy  serious none 850 [5299| aOR1.16 - a &
(0.93to Low
1.45)
CBCL Anxious/Depressed $&¢port [-score
Light
1 seriols® | notserious | not serious| not serious| none | 2536| 2530 - SMD 0.07 highel & & &
(0.01 higher to| Moderate
0.12 higher)
Moderate
1 seriou$ | not serious | not serious| serious none 66 | 2530 - SMD 0.05 lowerl & &
(0.29 lower to Low
0.20 higher)
0 studies forany, confirmed unquantifiabldyeavy or very heavy
CBCL Anxiety Caregiver Repdts¢ore
Very Heavy
1 seriou$ | not serious | not serious very none 20 19 - SMD 0.20 highe| &
serioug-ef (0.43 lowerto | Very Low
0.83 higher)
0 studies forany, confirmed unquantifiabldight, moderate or heavy
CBCL Anxiety Caregiver RepbrefluencyDR)Odds ot O2 NAYy 3 Ay WOt AYyAOlIf NIy3ISQO
Light
1 |notseriougy not serious | not serious| serious none 208 | 690 | OR 2.24 4adaa

Moderate




(1.16to
4.34)
Heavy
1 |notserioud not serious | not serious| serious none 57 690 | OR2.82 aad
(1.07to Moderate
7.43)
0 studies forany, confirmed unquantifiablenoderate or very heavy
CBCL Withdrawn/Depressed Caregiver Refiestore)
Any PAE
1 seriou$ | not serious | not serious| not serious| none | 2518| 7201 - SMD 0.07 highel & & @
(0.03 higher to| Moderate
0.12 higher)
Confirmed unquantifiable
2 serioug | not serious | not serious| serious none 107 188 - SMD 0.80 highe| & &
(0.55 higher to Low
1.05 higher)
0 studies for light, moderate, heavy or very heavy
CBCL Withdrawn/Depressed Caregiver Report (ORRRa 2F aO02NAYy 3 Ay WOt AYyAOFf NI y3S
Light
1 |notseriougy notserious | not serious| seriou$ none 208 | 690 | OR 0.56 4daa
(0.27to0 Moderate
1.15)
Moderate
1 seriou$ | not serious | not serious| Serious'e none 389 | 117 | OR1.30 ad
(0.50to Low
3.40)
Heavy
1 |notserioug not serious | not serious| Seriouste none 57 690 | OR 1.26 aaa
(0.48to Moderate
3.30)
0 studies forany, confirmed unquantifiable arery heavy
CBCL Somatic Complai@aregiver Reporfl{score
Any PAE
1 seriou$ | notserious | not serious| not serious| none |2518| 7201 - SMD 0.12 highel & & &
(0.07 higher to| Moderate
0.16 higher)
Confirmed unquantified
2 seriou$ | not serious | not serious| serious none 107 | 188 - SMD 0.63 higheg| & &
(0.08 higher to Low
1.19 higher)
0 studies for light, moderate, heavy or very heavy
CBCL Somatic Complaints Caregiver RepretiiencyDRY0 h RR& 2F a02NAy3I Ay WOt AYyAOFf N
Light
1 |notseriougy not serious | not serious| seriou$ none 208 [ 690 | OR 1.07|1fewer per 1,000 & & &
(0.61to |(from 2 fewer to ] Moderate
1.88) fewer)
Moderate
1 seriou$ | not serious | not serious| Serious'e none 389 | 117 | OR 1.41|1fewer per1,00( & ¢
(0.60to |(from 3 fewer to Low
3.30) fewer)

Heavy
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1 [not seriou§ not serious | not serious| serious none 57 690 | OR 2.74|3fewer per 1,00( & & &
(1.47to |(from 5 fewer to | Moderate
5.12) fewer)
0 studies forany, confirmed unquantifiable arery heavy
CBCL ThouglroblemsCaregiver Reporfl{score
Any PAE
1 seriou$ | not serious | not serious| not serious| none | 2518| 7201 - SMD 0.14 highel & & &
(0.09 higher to| Moderate
0.18 higher)
Confirmed unquantified
2 serioug | not serious | not serious| seriousf none 107 188 - SMD 0.92 highe| & &
(0.66higher to Low
1.17 higher)
0 studies for light, moderate, heavy or very heavy
CBCL ThougRroblemsCaregiver ReporffequencyDRYo h RRa 2F aO02NAy 3 Ay WOf AyAOlf NI
Light
1 |notseriouy notserious | not serious| seriou$ none 208 690 OR1.12 aaa
(0.51to Moderate
2.47)
Heavy
1 |not serioufy not serious | not serious| seriou$-¢ none 57 690 OR 0.84 aaa
(0.15t0 Moderate
4.69)
0 studies forany, confirmed unquantifiablenoderateor very heavy PAE
BITSEA Maternal Repor{adjusted odds of scoring <1SD below the me&assible Problem
Moderate PAE
1 not not serious | not serious| seriou$:f none 74 126 | aOR 0.59 - & a arP
serious (0.23 to Moderate
1.53)
BITSEA Maternal Report(adjusted odds of scoring <1SD below the me&ossibleCompetence Deficit
Moderate PAE
1 not not serious | not serious| serious"f none 74 126 | aOR1.17 - & & &GP
serious (0.47 to Moderate
2.90)
Infant Behaviour Questionnaire CaregiW®eport: Negative Effect
Moderate PAE
1 serioug | not serious | not serious| serious’ none 74 126 - SMD 0.55 & @gP P
higher(0.13 Low
higher to 0.97
higher)
Infant Behaviour Questionnaire Caregiver Report: Effortful Control
Moderate PAE
1 serious | not serious | not serious| serious' none 74 126 - SMD 0.08 & GP P
higher(0.33 Low
lower to 0.50
higher)
DIAGNOSED STUDIES
CBCL Total Behaviour CaregiReport (Frequency/OR)h RRa 2 F & 02 NA y 3 -sdosg) WOf Ay A Ol £ NI
FASD
1 serioug | not serious |not seriouy seriou$f none 73 40 | OR 25.09 - & gP P
(2.47 to Low
429.38)

CBCL Total Behaviour Caregiver Refdest(re
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5.39 higher)

FASD
9 seriou$ seriou? not serious| not serious| none 390 322 SMD 1.52 highel ¢ ¢P P
(1.14higher to Low
1.91 higher)
FAS
3 seriou$ | not serious | not serious| not serious| none 73 386 SMD 0.62 highe| & & &P
(0.35 higher to| Moderate
0.89 higher)
pFAS
2 seriou$ seriou® not serious| serious: none 37 319 SMD 1.10 highel gP P P
(0.39 higherto| Very low
1.81 higher)
0 studies for ARND/Others
TRF Total Behaviour Teacher Repbddore
FASD
2 serious | not serious | not serious| serious none 155 75 SMD 0.88 highel ¢ ¢P P
(0.58 higher to Low
1.17 higher)
FAS
2 seriou$ | notserious | serious | notserious| none 135 293 SMD 0.53 highel ¢ ¢P P
(0.31 higher to Low
0.74 higher)
pFAS
2 seriou$¢ | notserious | serious | notserious| none 139 293 SMD 0.54 highel ¢ gP P
(0.33 higher to Low
0.74 higher)
ARND/Others
2 seriou$¢ | notserious | seriou$ serious none 74 293 SMD 0.91 highel gP P P
(0.65 higherto| Very low
1.18 higher)
SSR3otal Behaviour Caregiver Report (m/SD)
FASD
1 seriou$ | not serious | not serious| serious none 30 30 SMD 1.63 highel ¢ ¢P P
(1.04 higher to Low
2.22 higher)
SSRS Total Behaviour Teacher Report (m/SD)
FASD
2 seriousg seriou$ not serious very none 42 42 SMD 2.22 highel gP P P
serioug-ef (0.22 lower to | Verylow
4.66 higher)
ASR Total Behaviour Self Repdrs¢ore
pFAS
1 serious | not serious | not serious| seriousf none 47 58 SMD 2.61 highel ¢ ¢P P
(2.08 higher to Low
3.14 higher)
ARND/Others
1 seriou$ | not serious | not serious| serious: none 34 58 SMD 4.59 highel ¢ ¢P P
(3.79 higher to Low

0 studies for FASD or FAS

CBCL Total Externalising Behaviour Caregiver Ragnd(e

FASD

































































































































































































