Table S1  Breakdown of number of pregnancies excluded from Analysis B owing to complications

	Exclusion Criteria 
	Dichorionic diamniotic twin pregnancies

(n=94)
	Monochorionic diamniotic twin pregnancies

(n=44)

	Unaffected Twin 
	63
	10

	Selective fetal growth restriction 
	110
	26

	Twin to twin transfusion syndrome (16)
	0
	42

	Twin Anaemia Polycythaemia (16)
	0
	4

	Still Birth 
	4
	4

	Intrauterine demise 
	4
	0

	Fetal Abnormalities 
	7
	2


Data are presented as n (number of fetuses).

Table S2  Estimation of difference in median birth weight according to gestational age (GA) between dichorionic diamniotic (DCDA) pregnancies excluded from Analysis B and those included in Analysis B
	GA (weeks)
	Median (95% CrI) BW in included pregnancies
	Median (95% CrI) BW in excluded pregnancies
	Difference in median weight for ‘excluded’ vs ‘included’ pregnancies (95% CrI)

	25
	783 (741 to 831)
	774 (705 to 855)
	-10 (-93 to 85)

	26
	894 (854 to 936)
	878 (817 to 951)
	-15 (-88 to 67)

	27
	1013 (976 to 1051)
	992 (938 to 1056)
	-21 (-86 to 51)

	28
	1141 (1109 to 1173)
	1115 (1066 to 1167)
	-26 (-82 to 35)

	29
	1277 (1248 to 1306)
	1246 (1201 to 1292)
	-31 (-82 to 24)

	30
	1420 (1395 to 1446)
	1386 (1340 to 1425)
	-35 (-85 to 15)

	31
	1570 (1548 to 1594)
	1533 (1487 to 1576)
	-37 (-88 to 13)

	32
	1725 (1703 to 1749)
	1687 (1640 to 1732)
	-38 (-92 to 12)

	33
	1883 (1862 to 1906)
	1846 (1799 to 1892)
	-37 (-90 to 14)

	34
	2043 (2022 to 2066)
	2010 (1962 to 2055)
	-32 (-85 to 18)

	35
	2202 (2184 to 2222)
	2177 (2134 to 2220)
	-25 (-71 to 20)

	36
	2359 (2344 to 2375)
	2346 (2308 to 2385)
	-13 (-55 to 27)

	37
	2511 (2495 to 2527)
	2514 (2470 to 2557)
	3 (-43 to 47)

	38
	2657 (2630 to 2682)
	2681 (2607 to 2750)
	24 (-56 to 97)


An additional model was run for all DCDA and for all MCDA pregnancies, in which the ‘included’ and ‘excluded’ groups shared a variance structure but the difference in median weight was explicitly estimated in relation to GA.

Table S3  Estimation of difference in median birth weight according to gestational age (GA) between monochorionic diamniotic (MCDA) pregnancies excluded from Analysis B and those included in Analysis B
	GA (weeks)
	Median (95% CrI) BW in included pregnancies
	Median (95% CrI) BW in excluded pregnancies
	Difference in median weight for ‘excluded’ vs ‘included’ pregnancies (95% CrI)

	25
	896 (810 to 995)
	808 (691 to 948)
	-88 (-241 to 75)

	26
	987 (912 to 1071)
	916 (816 to 1032)
	-71 (-207 to 67)

	27
	1085 (1019 to 1156)
	1032 (947 to 1125)
	-54 (-163 to 59)

	28
	1191 (1134 to 1252)
	1156 (1086 to 1234)
	-35 (-124 to 60)

	29
	1306 (1257 to 1355)
	1289 (1228 to 1356)
	-16 (-90 to 58)

	30
	1428 (1385 to 1469)
	1430 (1375 to 1492)
	1 (-70 to 70)

	31
	1560 (1520 to 1600)
	1577 (1516 to 1641)
	17 (-58 to 95)

	32
	1701 (1661 to 1743)
	1730 (1662 to 1797)
	29 (-55 to 109)

	33
	1852 (1813 to 1893)
	1887 (1815 to 1958)
	35 (-52 to 115)

	34
	2013 (1976 to 2052)
	2047 (1976 to 2118)
	34 (-49 to 110)

	35
	2183 (2150 to 2215)
	2208 (2141 to 2282)
	25 (-57 to 103)

	36
	2364 (2336 to 2393)
	2369 (2287 to 2462)
	5 (-81 to 104)

	37
	2556 (2518 to 2598)
	2528 (2397 to 2677)
	-28 (-163 to 123)

	38
	2759 (2691 to 2838)
	2684 (2480 to 2912)
	-75 (-288 to 165)


An additional model was run for all MCDA pregnancies, in which the ‘included’ and ‘excluded’ groups shared a variance structure but the difference in median weight was explicitly estimated in relation to GA.
Table S4  Summaries for fitted analysis models and for model used for comparison of subgroup of pregnancies included in Analysis B and subgroup excluded from Analysis B
	
	Analysis A
	Analysis B
	Comparison analysis

	Parameter
	DCDA
	MCDA
	DCDA
	MCDA
	DCDA
	MCDA

	Median BW
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	0.132 (0.024 to 0.239)
	0.41 (0.218 to 0.637)
	0.115 (-0.014 to 0.245)
	0.472 (0.229 to 0.725)
	—
	—
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	-0.014 (-0.025 to -0.003)
	-0.044 (-0.068 to -0.023)
	-0.012 (-0.026 to 0.001)
	-0.05 (-0.076 to -0.025)
	—
	—
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	0.032 (0.004 to 0.059)
	0.108 (0.055 to 0.171)
	0.025 (-0.01 to 0.058)
	0.125 (0.059 to 0.194)
	—
	—

	
	
	
	
	
	
	

	Marginal BW variance
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	1.413 (0.816 to 1.99)
	2.493 (1.86 to 3.225)
	1.084 (0.487 to 1.698)
	2.548 (1.819 to 3.296)
	1.392 (0.796 to 2.01)
	2.478 (1.813 to 3.229)
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	-0.061 (-0.087 to -0.034)
	-0.122 (-0.158 to -0.09)
	-0.045 (-0.073 to -0.018)
	-0.126 (-0.163 to -0.092)
	-0.06 (-0.088 to -0.032)
	-0.121 (-0.157 to -0.088)

	
	
	
	
	
	
	

	Covariance structure
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	0.283 (0.225 to 0.335)
	0.436 (0.362 to 0.51)
	0.339 (0.281 to 0.394)
	0.441 (0.361 to 0.523)
	0.285 (0.231 to 0.336)
	0.435 (0.357 to 0.516)
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	0.758 (0.739 to 0.777)
	0.79 (0.755 to 0.816)
	0.771 (0.751 to 0.79)
	0.787 (0.745 to 0.818)
	0.758 (0.738 to 0.777)
	0.79 (0.755 to 0.819)
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	0.276 (0.244 to 0.304)
	0.319 (0.268 to 0.365)
	0.302 (0.269 to 0.335)
	0.316 (0.261 to 0.371)
	0.276 (0.247 to 0.306)
	0.32 (0.268 to 0.369)

	
	
	
	
	
	
	

	Median BW: comparison of cases excluded from Analysis B
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: ‘B’ subgroup
	—
	—
	—
	—
	0.127 (0.007 to 0.259)
	0.481 (0.252 to 0.734)
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: ‘B’ subgroup
	—
	—
	—
	—
	-0.013 (-0.027 to -0.001)
	-0.051 (-0.077 to -0.027)
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: ‘B’ subgroup
	—
	—
	—
	—
	0.028 (-0.003 to 0.062)
	0.127 (0.065 to 0.194)
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: δ in exlc. cases
	—
	—
	—
	—
	0.043 (-0.223 to 0.316)
	-0.293 (-0.763 to 0.18)
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: δ in exlc. cases
	—
	—
	—
	—
	-0.007 (-0.035 to 0.022)
	0.032 (-0.02 to 0.082)
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: δ in exlc. cases
	—
	—
	—
	—
	0.022 (-0.052 to 0.094)
	-0.083 (-0.22 to 0.053)


Results are shown as posterior expectation with 95% credibility interval in parentheses.
Appendix S1  Technical description of statistical model
Each pregnancy included in one of the statistical models reported is associated with the following data:


- Gestational age at delivery: [image: image29.png]GA,





- Log10 Shifted EFW in Twin 1: [image: image31.png]




- Log10 Shifted EFW in Twin 2: [image: image33.png]




- Log10 Birthweight in Twin 1: [image: image35.png]




- Log10 Birthweight in Twin 2: [image: image37.png]



For the purpose of model fitting, [image: image39.png]GA,



 is centred at 14 weeks to match the models reported by Stirrup et al. (FDT, 2017). The vector of weight values [[image: image41.png]EFW,.,,BW,.,,BW,




] is modelled as following a multivariate normal distribution with mean vector:
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and variance/covariance matrix:
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 is the median log10(EFW) at [image: image47.png]GA,



 and the estimated value based on the model previously published by Stirrup et al. (FDT, 2017) is treated as fixed and known.
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 is the population median log10(BW) at [image: image51.png]GA,



 and is modelled relative to [image: image53.png][T P——



:
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Where [image: image56.png]


, [image: image58.png]


 and [image: image60.png]


 are parameters to be optimised and 0.01 is added to stabilise the model fitting process (given high values of [image: image62.png]GA?



).
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 is the marginal variance of log10(EFW) at [image: image66.png]GA,



 and the estimated value based on the model previously published by Stirrup et al. (FDT, 2017) is treated as fixed and known. [image: image68.png]


 is the marginal covariance of the EFW values of two twins in a pregnancy at [image: image70.png]GA,



, and is again treated as fixed and know based on the published model.
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 is the marginal variance of population birth weight values at [image: image74.png]GA,



 and is modelled relative to [image: image76.png]


:
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Where[image: image79.png]


 is a function of [image: image81.png]GA,



, with parameters [image: image83.png]


 and [image: image85.png]


 to be optimised:
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The remaining free model parameters requiring optimisation are:

- [image: image88.png]


, the correlation between BW values for the two twins in a pregnancy.

- [image: image90.png]PEEW BW same



, the correlation between EFW and BW values for the same twin.

- [image: image92.png]PEFwW BW dif



, the correlation between EFW and BW values for different twins from the same pregnancy.

With:
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We use Stan to obtain Bayesian posterior probability distributions for the free model parameters conditional on the observed data. Weakly informative standard normal priors are used for the β and τ parameters, whilst a uniform [-1,1] prior is used for the ρ parameters. Posterior expectations are calculated for [image: image97.png][T P—



 and [image: image99.png]


, and for the specific twin BW centile values reported, at 25 to 38 weeks’ GA.
The rationale for the structure of the statistical model was to match that used by Stirrup et al (FDT, 2017) for EFW as closely as possible. This was because our analysis made use of the EFW model and observed EFW values in order create population references ranges for BW representing the weight distribution that would be observed were all twin pregnancies to be delivered at any given GA. The Stirrup et al analysis used a quadratic model for median log10(EFW), and so we modelled median log10(BW) in terms of the deviation of each coefficient from the quadratic log10(EFW) model. The variance for log10(BW) was modelled as a linear function (in terms of GA) of the published marginal variance estimates for EFW; this was a convenient way to parameterise the model for stable and efficient optimisation using the Stan software, given the adjustment for EFW and the fact that EFW variance patterns can be analysed in more detail across the full range of GA through the use of longitudinal data. Modelling of the scaling between EFW variance and BW variance as a linear function over GA ensures that centile estimates form smooth curves, without erratic variation that could result from overfitting to the specific sample in this study.
