Sa nutrients MDPI

Supplementary

Text S1. PRISMA-IPD Checklist of items to include when reporting a systematic review and meta-analysis of individual
participant data (IPD)

Text S2. Comparison of macronutrient intakes

Text S3. References of Table 1

Figure S1. Combined IPD and AD analysis of BMI

Figure S2. IPD analysis of BMI z-scores

Figure S3. IPD analysis of weight

Figure S4. Combined IPD and AD analysis of weight

Figure S5. Forest plot of effect of macronutrient supplementation on weight z-scores
Figure S6. IPD analysis of length/height

Figure S7. Combined IPD and AD analysis of length/height

Figure S8. Forest plot of effect of macronutrient supplementation on length/height z-scores
Figure S9. IPD analysis of weigh for length z-scores

Figure S10. IPD analysis of head circumference.

Figure S11. Combined IPD and AD analysis of head circumference

Figure S12. Forest plot of effect of macronutrient supplementation on head circumference z-scores
Figure S13. Forest plot of effect of macronutrient supplementation on fat mass

Figure S14. Forest plot of effect of macronutrient supplementation on fat mass index.
Figure S15. Forest plot of effect of macronutrient supplementation on percent fat mass
Figure S16. Forest plot of effect of macronutrient supplementation on lean mass

Figure S17. Forest plot of effect of macronutrient supplementation on lean mass index
Figure S18. Forest plot of effect of macronutrient supplementation on bone mineral content
Figure S19. Forest plot of effect of macronutrient supplementation on bone mineral density
Table S1. Risk of bias within studies

Table S2. Subgroup analyses of infant sex

Table S3. Subgroup analyses of size for gestation of the infant

Table S4. Subgroup analyses of size of infant at birth

Table S5. Subgroup analyses of gestational age of infant at birth

Table S6. Subgroup analyses of timing of supplements

Table S7. Subgroup analyses of type of supplement

Table S8. Subgroup analyses of primary milk feed

Table S9. Subgroup analyse of different epochs

Table S10. Search strategies

Table S11. List of excluded studies

Text S1. PRISMA-IPD Checklist of items to include when reporting a systematic review and meta-analysis of individual

participant data (IPD)

Nutrients 2022, 14, 392. https://doi.org/10.3390/nu14020392 www.mdpi.com/journal/nutrients



Nutrients 2022, 14, 392

2 of 76

P A D ported 0
on/top pag
Title
Title Identify the report as a systematic review and meta-analysis of individual participant data. Title page
Abstract
Structured Provide a structured summary including as applicable: Abstract, Title
summary Background: state research question and main objectives, with information on participants, | page
interventions, comparators and outcomes.
Methods: report eligibility criteria; data sources including dates of last bibliographic search or
elicitation, noting that IPD were sought; methods of assessing risk of bias.
Results: provide number and type of studies and participants identified and number (%) obtained;
summary effect estimates for main outcomes (benefits and harms) with confidence intervals and
measures of statistical heterogeneity. Describe the direction and size of summary effects in terms
meaningful to those who would put findings into practice.
Discussion: state main strengths and limitations of the evidence, general interpretation of the results
and any important implications.
Other: report primary funding source, registration number and registry name for the systematic review
and IPD meta-analysis.
Introduction
Rationale Describe the rationale for the review in the context of what is already known. Introduction:
paragraph 1-2
Objectives Provide an explicit statement of the questions being addressed with reference, as applicable, to | Introduction:
participants, interventions, comparisons, outcomes and study design (PICOS). Include any hypotheses | paragraph 3
that relate to particular types of participant-level subgroups.
Methods
Protocol and Indicate if a protocol exists and where it can be accessed. If available, provide registration information | Methods:
registration including registration number and registry name. Provide publication details, if applicable. paragraph 1
Eligibility Specify inclusion and exclusion criteria including those relating to participants, interventions, | Methods: 2.2
criteria comparisons, outcomes, study design and characteristics (e.g. years when conducted, required
minimum follow-up). Note whether these were applied at the study or individual level i.e. whether
eligible participants were included (and ineligible participants excluded) from a study that included a
wider population than specified by the review inclusion criteria. The rationale for criteria should be
stated.
Identifying Describe all methods of identifying published and unpublished studies including, as applicable: which Methods: 2.1
studies - bibliographic databases were searched with dates of coverage; details of any hand searching including
information of conference proceedings; use of study registers and agency or company databases; contact with the
sources original research team and experts in the field; open adverts and surveys. Give the date of last search

or elicitation.
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Identifying 8 Present the full electronic search strategy for at least one database, including any limits used, such that | Table S10

studies - it could be repeated.

search

Study 9 State the process for determining which studies were eligible for inclusion. Methods: 2.2

selection

processes

Data 10 | Describe how IPD were requested, collected and managed, including any processes for querying and | Methods: 2.2,

collection confirming data with investigators. If IPD were not sought from any eligible study, the reason for | 2.4,2.5

processes this should be stated (for each such study).
If applicable, describe how any studies for which IPD were not available were dealt with. This should
include whether, how and what aggregate data were sought or extracted from study reports and
publications (such as extracting data independently in duplicate) and any processes for obtaining and
confirming these data with investigators.

Data items 11 Describe how the information and variables to be collected were chosen. List and define all study level | Methods: 2.2,
and participant level data that were sought, including baseline and follow-up information. If | 2.4,2.5
applicable, describe methods of standardising or translating variables within the IPD datasets to ensure
common scales or measurements across studies.

IPD integrity Al | Describe what aspects of IPD were subject to data checking (such as sequence generation, data | Methods: 2.3
consistency and completeness, baseline imbalance) and how this was done.

Risk of bias [ 12 | Describe methods used to assess risk of bias in the individual studies and whether this was applied | Methods: 2.3

assessment in separately for each outcome. If applicable, describe how findings of IPD checking were used to

individual inform the assessment. Report if and how risk of bias assessment was used in any data synthesis.

studies.

Specification 13 | State all treatment comparisons of interests. State all outcomes addressed and define them in detail. | Methods: 2.2,

of outcomes State whether they were pre-specified for the review and, if applicable, whether they were [ 2.4,2.5

and effect primary/main or secondary/additional outcomes. Give the principal measures of effect (such as risk

measures ratio, hazard ratio, difference in means) used for each outcome.

Synthesis 14 | Describe the meta-analysis methods used to synthesise IPD. Specify any statistical methods and models [ Methods: 2.4,

methods used. Issues should include (but are not restricted to): 2.5

. Use of a one-stage or two-stage approach.

e  How effect estimates were generated separately within each study and combined across studies
(where applicable).

e  Specification of one-stage models (where applicable) including how clustering of patients within
studies was accounted for.

e Use of fixed or random effects models and any other model assumptions, such as proportional
hazards.

e  How (summary) survival curves were generated (where applicable).

e Methods for quantifying statistical heterogeneity (such as I> and 12).

e  How studies providing IPD and not providing IPD were analysed together (where applicable).

e  How missing data within the IPD were dealt with (where applicable).
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variables.

Exploration A2 If applicable, describe any methods used to explore variation in effects by study or participant level [ Methods: 2.4,
of variation in characteristics (such as estimation of interactions between effect and covariates). State all participant- | 2.5
effects level characteristics that were analysed as potential effect modifiers, and whether these were pre-
specified.
Risk of bias | 15 Specify any assessment of risk of bias relating to the accumulated body of evidence, including any | Methods: 2.3
across studies pertaining to not obtaining IPD for particular studies, outcomes or other variables.
Additional 16 Describe methods of any additional analyses, including sensitivity analyses. State which of these were | Methods: 2.4,
analyses pre-specified. 2.5
Results
Study 17 Give numbers of studies screened, assessed for eligibility, and included in the systematic review with [ Results: 3.1,
selection and reasons for exclusions at each stage. Indicate the number of studies and participants for which IPD | Figure 1
IPD obtained were sought and for which IPD were obtained. For those studies where IPD were not available, give
the numbers of studies and participants for which aggregate data were available. Report reasons for
non-availability of IPD. Include a flow diagram.
Study 18 For each study, present information on key study and participant characteristics (such as description | Table 1
characteristics of interventions, numbers of participants, demographic data, unavailability of outcomes, funding
source, and if applicable duration of follow-up). Provide (main) citations for each study. Where
applicable, also report similar study characteristics for any studies not providing IPD.
IPD integrity | A3 Report any important issues identified in checking IPD or state that there were none. Results: search
result
Risk of bias | 19 Present data on risk of bias assessments. If applicable, describe whether data checking led to the up- | Results: 3.2
within studies weighting or down-weighting of these assessments. Consider how any potential bias impacts on the | Table S1
robustness of meta-analysis conclusions.
Results of | 20 For each comparison and for each main outcome (benefit or harm), for each individual study report | Results:  3.3-
individual the number of eligible participants for which data were obtained and show simple summary data for | 3.6, Figure 2,
studies each intervention group (including, where applicable, the number of events), effect estimates and | Figure 3,
confidence intervals. These may be tabulated or included on a forest plot. Figure S1-S19
Results of | 21 Present summary effects for each meta-analysis undertaken, including confidence intervals and | Results:  3.3-
syntheses measures of statistical heterogeneity. State whether the analysis was pre-specified, and report the | 3.7, Figure 2,
numbers of studies and participants and, where applicable, the number of events on which it is based. | Figure 3,
When exploring variation in effects due to patient or study characteristics, present summary | Figure S1-519
interaction estimates for each characteristic examined, including confidence intervals and measures of
statistical heterogeneity. State whether the analysis was pre-specified. State whether any interaction is
consistent across trials.
Provide a description of the direction and size of effect in terms meaningful to those who would put
findings into practice.
Risk of bias [ 22 Present results of any assessment of risk of bias relating to the accumulated body of evidence, including | Results: 3.2
across studies any pertaining to the availability and representativeness of available studies, outcomes or other | Table S1
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Additional 23 Give results of any additional analyses (e.g. sensitivity analyses). If applicable, this should also include | Results:  3.3-
analyses any analyses that incorporate aggregate data for studies that do not have IPD. If applicable, summarise | 3.7, Figure 2,
the main meta-analysis results following the inclusion or exclusion of studies for which IPD were not | Figure 3,
available. Figure S1-S19,
Table S2-59
Discussion
Summary of | 24 Summarise the main findings, including the strength of evidence for each main outcome. Discussion:
evidence paragraph 1-2,
Fig 4, Fig 5
Strengths and | 25 Discuss any important strengths and limitations of the evidence including the benefits of access to IPD | Discussion:
limitations and any limitations arising from IPD that were not available. paragraph 12-
13
Conclusions 26 Provide a general interpretation of the findings in the context of other evidence. Discussion:
paragraph 14
Implications A4 Consider relevance to key groups (such as policy makers, service providers and service users). | Discussion:
Consider implications for future research. paragraph 14
Funding
Funding 27 Describe sources of funding and other support (such as supply of IPD), and the role in the systematic | Funding,
review of those providing such support. acknowledge,
author
contribution

A1 - A3 denote new items that are additional to standard PRISMA items. A4 has been created as a result of re-arranging content of the standard

PRISMA statement to suit the way that systematic review IPD meta-analyses are reported.

© Reproduced with permission of the PRISMA IPD Group, which encourages sharing and reuse for non-commercial purpose
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Text S2. Comparison of macronutrient intake

a. Macronutrient intakes between trials using formula as primary feed and breast milk as primary feed.

To explore whether the differences in effects of supplements between infants receiving breast milk or formula as their
primary feed were due to different baseline macronutrient intakes or quantity of supplements, we compared the mean
macronutrient intakes in the unsupplemented groups receiving breast milk or formula as their primary feed, and the
mean difference in intakes between supplemented and unsupplemented groups. Infants in the unsupplemented group
who received formula as their primary feed had higher protein intake, but similar fat, carbohydrate and energy intakes
to those whose primary feed was breastmilk. However, amongst infants who received breastmilk as their primary feed,
those in the supplemented group received more protein, energy and carbohydrate than those in unsupplemented group,
whereas amongst infants who received formula as their primary feed, the supplemented formula group received much

smaller increases in protein, energy and carbohydrate than the unsupplemented group.

Breast milk Formula

Mean SD Mean SD P Value
Mean intakes in the unsupplemented groups
Protein (g/100 ml) 1.43 0.24 1.64 0.33 0.26
Fat (g/100 ml) 4 0.49 3.94 0.39 0.84
Carbohydrate (g/100 ml) 6.53 2.33 7.26 0.45 0.49
Energy (g/100 ml) 68 5.29 70.17 4.92 0.48
Mean differences intakes between supplemented and unsupplemented groups
Protein (g/100 ml) 0.92 0.49 0.46 0.15 0.07
Fat (g/100 ml) 0.06 0.73 0.14 0.21 0.84
Carbohydrate (g/100 ml) 2.15 0.46 0.24 0.17 0.0001
Energy (g/100 ml) 11.5 6.89 5.17 3.37 0.07
The composition information for formulae were from IPD or extracted from the publications, and the
composition of breastmilk was from IPD or estimated according to the recent guideline!.

b. Macronutrient intakes between trials conducted up to 2000 and those conducted after 2000.

To explore whether the differences in effects of supplements between trials conducted before or after 2000 were due to
gradual increases in baseline macronutrient intakes over time, we compared the mean macronutrient intakes in the
unsupplemented groups in trials conducted before or after 2000, and the mean differences in intakes between
supplemented and unsupplemented groups. This showed that there were no significant differences between the two
epochs in mean baseline intakes or in mean differences in intake between supplemented and unsupplemented groups

for protein, fat, carbohydrate or energy.

Before and during 2000 After 2000

Mean SD Mean | SD P Value
Mean intakes in the unsupplemented groups
Protein (g/100 ml) 1.46 0.15 1.58 0.38 0.52
Fat (g/100 ml) 3.87 0.25 4.05 0.53 0.54
Carbohydrate (g/100 ml) 7.03 0.12 6.68 2.39 0.78
Energy (g/100 ml) 68 1.1 7017 | 7.14 0.48
Mean differences intakes between supplemented and unsupplemented groups
Protein (g/100 ml) 0.54 0.15 086|055 0.23
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Fat (g/100 ml) 0.18 0.15 0.03 0.73 0.69
Carbohydrate (g/100 ml) 0.92 1.21 1.6 0.95 0.39
Energy (g/100 ml) 7.5 3.89 9.17 8.13 0.66

The composition information for formulae were from IPD or extracted from the publications, and

the composition of breastmilk was from IPD or estimated according to the recent guideline’.
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a.

Trial L aMD  95%Cl

IPD in infancy
Agosti 2001 n=87, 16.95 (0.17) n=63, 16.51 (0.21) 044 -009,097
Atkinson 1999 n=16,1663 (0.22)  n=28,1595(0.24)  0.68 -005,1.42
Biasini 2012 n=27,1655(0.40)  n=18,1660 (0.36)  -0.10 -125,1.06
Bruton 1998 n=26,15.66 (0.26)  n=30,1561(0.25  0.02 -089,0.73
Cooke 1998 n=51,16.91(020)  n=55,16.56 (0.16)  0.42 -0.08,0.91

o —
—
Embleton 2005 —_— n=24, 17.28 (0.34) n=25, 16.89 (0.20) 048 -034,129
Fewtrell 2001 ———— n=124 1683 (012) n=135,1689(0.13) -001 -0.37,035
Koo 2008 —_— n=38, 16.53 (0.29) n=40, 17.30 (0.24) -0.81 -157,-0.05

Litmanovit 2007 n=10,15.92 (0.31) n=10, 17.01 (0.40) -1.06 -2.05,-0.08

Lucas 1996 n=123,16.49 (0.14)  n=123, 16.43 (0.14) 007 -0.31,045
Lucas 2001 n=103, 16.59 (0.13)  n=107, 16.46 (0.15) 010 -028 049
Moltu 2013 n=20, 16.06 (0.25) n=17,16.53 (0.34) -048 -1.34,0.38
Mukhopadhyay 2007 n=70,14.93(0.18)  n=61,1511(0.19)  -0.16 -070,0.38
Picaud 2008 n=23,16.74 (0.32)  n=251642(027) 020 -057,097
Rochow 2019 n=28, 17.00 (0.35) n=186, 16.25 (0.34) 089 -017,1.95
Roggere 2012 n=107,18.32(0.14) n=106,16.53(0.14) -0.22 -061,0.17
Tan 2008 n=35, 16.94 (0.29) n=35, 16.99 (0.24) -0.02 -0.76,072
Zachariassen 2011 —_— n=104, 16.45 (0.16)  n=100, 16.44 (0.15) 0.00 -043,044
Overall effect for IPD in infancy —— n=1014,16.51 (0.12) n=994, 16.47 (0.12) 0.04 -0.09,0.17
AD in infancy
Amesz 2010 n=43, 16.40 (0.20) n=34, 16.80 (0.24) -040 -101,021
Lucas 1989a n=48, 16.50 (0.25) n=62, 16.30 (0.20) 020 -042,082
Lucas 198%b —_— n=126,16.40 (0.13)  n=133, 16.40 (0.13) 018 -035,035
Overall effect for AD in infancy R — n=217,16.44 (0.30) n=229, 16.48 (0.30) -0.04 -0.43,0.35
Overall effect in infancy —— n=1231,16.47 (0.16) n=1223,16.47 (0.16) -0.00 -0.21,0.20
IPD in toddlers.
Agosti 2001 ——— n=64, 16.28 (0.18) n=35, 16.45 (0.22) -017 -017,042
Biasini 2012 n=26, 16.13 (0.35) n=17,16.37 (0.37) -027 -132,079
Cooke 1998 —_ n=45, 15.90 (0.19) n=50, 15.59 (0.17) 034 -014,083
Embleton 2005 n=5, 15.87 (0.69) n=8,15.64 (0.32) -0.01 -170,168
Fewtrell 2001 — n=116,15.96 (0.11)  n=120, 16.05(0.11) -0.08 -040,022
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Overall effect for IPD in toddlers —— n=616, 15.93 (00.14) n=578,15.99 (0.14) -0.07 -0.21,0.08
AD in toddlers
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Lucas 1989b _ n=153,15.10 (0.14)  n=149,1570(0.21) -0.60 -1.08,-0.12

Lucas 1990a n=61,16.00 (0.24)  n=58,16.10(0.18)  -0.10 -0.70,0.50

Lucas 1990b —_— n=105,16.00 (0.14)  n=110,16.10(0.15 -0.10 -050,0.30
Overall effect for AD in toddlers — n=383,15.71(0.23) n=389,1594 (0.23) -0.23 -0.57,0.12
Overall effect in toddlers Favours Supplemented — Favours Unsupplemented  N=999, 1582 (0.13)  n=967,15.97 (0.13) -0.15 -0.33,0.04

-2.00 -1.00 0.00 1.00 2.00

Trial Supplemented Unsupplemented  aMD 95% Cl
IPD at >3 years

Biasini 2012 —_— n=32,15.82 (037) n=23,16.38(047) -055 -1.75,066

Cooke1998 — 4+ 1=33,10.89(0.76) n=34,18.48(0.50) 1.40 -0.43,323

Embleton 2005 + n=16,16.40 (0.68) n=20,18.28(0.70) -2.10 -4.28,0.08

Lucas 2001 —— n=72,1559 (023) n=55,1539(0.19)  0.17 -0.44,079

Zachariassen 2011 —a— n=80,1640 (068) n=71,1479(0.16) -0.15 -0.60,029
Overall effect for IPD at >3 years —— 1=233,16.48 (0.54) n=203,16.56 (0.54) -0.08 -0.41,0.25
AD at >3 years

Amesz 2010 —_— n=33,1560 (0.33) n=21,15.00(0.44) 060 -0.47,167

Fewtrell 2001 — n=70,16.30 (0.35)  n=83,16.00(0.20)  0.30 -0.48,1.08

Lucas 198% —_— n=62,15.20 (027) n=68,1520(0.39)  0.00 -0.92,0.92

Lucas 1989b —— n=151,15.10 (0.14) n=139,15.70 (021) -0.60 -1.10,-0.10

Lucas 1990a . = n=67,1540 (020) n=68,15.40(0.22)  0.00 -0.57,057

Lucas 1990b —— n=111,1560 (0.19) n=113,15.50 (0.18) 0.10 -0.41,0.61
Overall effect for AD at >3 years —— n=494,15.34 (0.49) n=492,15.65(0.50) -0.31 -0.68,0.06
Overall effect at >3 years — 1=727,1591(0.37) n=695,16.10 (0.37) -0.20 -0.45,0.05

Favours Supplemented Favours Unsupplemented
T T
-4.00 -2.00 0.00 2.00

Figure S1. Combined IPD and AD analysis of BMLI. a. in infancy and toddlers, b. at >3 years. Data are mean and
standard error, with adjusted mean difference (aMD) for treatment effect and 95% confidence intervals (CIs) adjusting
for gestational age. The box size of point estimate is proportional to inverse variance. IPD, individual participant data;

AD, aggregated data.
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Trial Supplemented Unsupplemented  aMD 95% CI
In infancy
Agosti 2001 n=87,-0.16 (0.14) n=63, -0.31 (0.17) 0.23 -0.20, 0.66
Atkinson 1999 —_— n=16, -0.57 (0.23) n=28, -1.00 (0.24) 0.36 -0.35,1.06
Biasini 2012 —_— n=33, -0.47 (0.19) n=24, -0.45 (0.18) -0.02 -0.56, 0.52
Bruton 1998 —_— n=26, -1.38 (0.23) n=30, -1.54 (0.22) -0.04 -0.63, 0.55
Cooke 1998 — n=51,-0.09 (0.14) n=55, -0.35 (0.11) 0.35 0.05,0.65
Embleton 2005 _— n=25, -0.27 (0.26) n=25, -0.33 (0.16) -0.08 -0.65, 0.50
Fewtrell 2001 —— n=124, -0.29 (0.09) n=135,-042(0.08) 0.18 -0.05, 0.40
Koo 2006 —_— n=36, -1.03 (0.23) n=40, -0.10 (0.18) -0.92 -1.50,-0.33
Litmanovit 2007 R n=10, -0.78 (0.35) n=10, -0.34 (0.32) -0.23 117,071
Lucas 1996 —e— n=124,-061(0.11) n=123,-062(0.10) -0.01 -0.25 0.24
Lucas 2001 — n=103, -0.37 (0.10) n=107,-063(0.10) 0.18 -0.08, 0.44
Moltu 2013 _— n=20, -0.35 (0.25) n=17,-0.30 (0.23) 051 -0.23 1.25
Mukhopadhyay 2007 R n=70, -1.78 (0.20) n=61, -1.74 (0.16) 0.04 -0.51,0.59
Picaud 2008 —_— n=23, -0.20 (0.28) n=25, -0.69 (0.29) 0.60 0.11,1.10
Rochow 2019 —_— n=28, -0.74 (0.19) n=16, -1.32 (0.25) 0.44 -0.21,1.09
Roggero 2012 —— n=107, -0.68 (0.10) n=106,-0.55(0.11) -0.12 -0.39, 0.15
Tan 2008 —_— n=39, -0.79 (0.15) n=39, -0.43(0.18) -0.36 -0.84,0.12
Zachariassen 2011 —_ n=104,0.10(0.12) n=102,-0.08 (0.11) 0.16 -0.12,0.43
Overall effec in infancy 4. n=1026, -0.52 (0.04) n=10086, -0.57 (0.04) 0.07 -0.03, 0.16
In toddlers
Agosti 2001 _ n=64, 0.003 (0.14)  n=36, 0.05 (0.16) -0.03 -0.47, 0.41
Biasini 2012 —_— n=27,-0.36 (0.25) n=18, -0.33 (0.24) -0.18 -0.92, 0.56
Cooke 1998 — n=46, -0.15 (0.14) n=50, -0.44 (0.14) 0.34 0.03,0.65
Embleton 2005 n=5, -1.00 (0.64) n=8, -0.14 (0.32) -0.64 -2.09, 0.80
Fewtrell 2001 ——— n=116, -0.37 (0.09) n=120,-0.44 (0.08) 0.08 -0.15,0.32
Lucas 1996 —- n=125,-0.54 (0.11) n=119,-0.46 (0.09) -0.10 -0.34,0.14
Lucas 2001 —m—— n=96, -0.41 (0.10) n=96, -0.50 (0.09) 0.03 -0.22, 029
Moltu 2013 — n=20, -0.36 (0.23) n=17,-0.19 (0.23) 0.28 -0.44, 0.99
Rochow 2019 —_— n=34, 0.06 (0.16) n=35, 0.18 (0.18) -0.07 -0.57,0.42
Zachariassen 2011 —— n=89, -0.11 (0.11) n=83,-0.12(0.12) -0.01 -0.29, 0.26
Overall effect in toddlers ¢ n=622, -0.30 (0.04) n=582, -0.33 (0.04) 0.03 -0.08,0.13
In childhood
Biasini 2012 —_— n=32, 0.05 (0.19) n=23, 0.20 (0.23) -0.17 -0.77,0.44
Lucas 2001 e n=72,-0.15 (0.15) n=55, -0.06 (0.11) -0.12 -0.50, 0.26
Zachariassen 2011 - n=80, -0.11 (0.11) n=71,0.13 (0.12) -0.23 -0.52, 0.06
Overall effect in childhood Favours Unsupplemented - Favours Supplemented  N=184, -0.10 (0.08)  n=149, 0.07 (0.08)  -0.18 -0.40, 0.04

T
-2.00

-1.00

0.00

1.00

2.00

Figure S2. IPD analysis of BMI z-scores. Data are mean and standard error, with adjusted mean difference (aMD) for
treatment effect and 95% confidence intervals (Cls) adjusting for sex, gestational age and birthweight z-scores. The box
size of point estimate is proportional to inverse variance. P-value for heterogeneity in infancy = 0.36, in toddlers = 0.81,
in childhood = 0.64, in adolescence = 0.005, at >3 years = 0.04.
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Trial Supplemented Unsupplemented aMD 95% CI
In infancy
Agosti 2001 * n=87, 9.25 (0.15) n=63, 9.00 (0.18) 0.22 -0.24,0.69
Atkinson 1999 -+ n=16, 8.84 (0.21) n=28, 8.12 (0.31) 0.54 -0.28,1.36
Biasini 2012 -+ n=33, 8.49 (0.30) n=24, 8.54 (0.26) -0.08 -0.85 0.69
Bruton 1998 -+ n=26, 8.15 (0.24) n=30, 7.81 (0.20) 0.01 -0.53 0.54
Cooke 1998 - n=51,9.23 (0.16) n=55, 8.83 (0.11) 0.41 0.05 077
Embleton 2005 —r n=25, 8.47 (0.29) n=25, 8.68 (0.26) -0.26 -1.04, 052
Fewtrell 2001 . n=124, 8.33 (0.09) n=135,8.06(0.10) 0.29 0.04 054
Koo 2006 — n=36, 8.04 (0.31) n=40, 8.92 (0.28) -0.86 -1.69, -0.03
Litmanovit 2007 — n=10, 6.95 (0.31) n=10, 7.31 (0.22) -0.25 -1.09, 0.59
Lucas 1996 ° n=124, 8.06 (0.10) n=123,8.01(0.08) 001 -0.21 023
Lucas 2001 . n=103, 826 (0.12)  n=107,7.95(0.10) 021 -0.05 048
Moltu 2013 1= n=20, 9.05 (0.23) n=17,9.23 (0.28) 0.50 -0.25 1.25
Mukhopadhyay 2007 -+ n=70, 7.99 (0.17) n=61, 7.65 (0.19) -0.17 -0.70, 0.37
Picaud 2008 —— n=23, 9.02 (0.41) n=25, 7.92 (0.35) 1.09 022 1.97
Rochow 2019 - n=28, 5.84 (0.18) n=16, 5.31(0.18) 0.39 -0.11,0.89
Roggero 2012 . n=107, 863 (0.10)  n=106, 8.85(0.11) -0.14 -0.41,0.13
Tan 2008 - n=39, 7.39 (0.20) n=39, 7.75 (0.22) -0.41 -1.00, 0.19
Zachariassen 2011 * n=104, 9.38 (0.15) n=102,9.15(0.18) 023 -0.18 0.65
Overall effect in infancy (} n=1026, 8.40 (0.05} n=1006, 8.32 (0.05) 0.09 -0.02, 0.20
In toddlers
Agosti 2001 + n=64, 10.72 (0.17) n=36, 10.68 (0.21) -0.02 -0.56 0.52
Biasini 2012 - n=27, 10.92 (0.30) n=18, 10.66 (0.30) 0.19 -069 1.08
Cooke 1998 - n=46, 11.83 (0.20) n=50, 11.50 (0.20) 0.36 -0.20,0.92
Embleton 2005 —_— n=5, 10.32 (0.71) n=8, 11.21(0.54) -0.56 -2.38,1.26
Fewtrell 2001 [ n=116, 10.24 (0.11) n=120,10.08 (0.11) 0.10 -0.19,0.39
Lucas 1996 L3 n=125, 10.04 (0.12) n=119, 10.08 (0.10) -0.09 -0.37, 0.19
Lucas 2001 + n=96, 10.20 (0.13) n=96, 10.10(0.12)  0.03 -0.28 0.33
Moltu 2013 E = n=20, 11.47 (0.26) n=17, 11.87 (0.36) 019 -0.82 1.20
Rochow 2019 - n=34, 10.85 (0.23) n=35, 11.13(0.26) -0.16 -0.84, 0.53
Zachariassen 2011 —- n=89, 13.40 (0.21) n=83, 13.61 (0.22) -0.25 -0.80, 0.30
Overall effect in toddlers {} n=622, 10.92 (0.07) n=582, 10.90 (0.08) 0.01 -0.14, 0.16
In childhood
Biasini 2012 —_— n=32, 24.19 (0.80) n=23,25.82(0.91) -1.81 -427 065
Lucas 2001 —— n=72,21.01 (0.49) n=55,22.76 (0.40) 0.15 -1.15 1.44
Zachariassen 2011 - n=80, 20.49 (0.33) n=71,21.08(0.36) -060 -1.52 0.32
Qverall effect in childhood ‘» n=184, 21.34 (0.29) n=149, 21.69 (0.30) -0.50 -1.25, 0.26
In adolescence
Cooke 1998 — n=33, 44.61 (2.04) n=34,42.02 (1.74) 361 -2.05 9.27
Embleton 2005 n=16, 29.47 (1.86) n=20, 33.51 (1.78) -7.82 -14.36, -1.27
Overall effect in adolescence H}i n=49, 39.67 (12.65) n=54, 38.87 (10.21) 0.03 -4.02, 4.07

At >3 years

Overall effect at >3 years Favours Unsupplemented "' Favours Supplemented  N=233, 25.20 (10.08) n=203, 26.26 (9.76) -0.36 -1.45,0.72

-15.00 -1000 -500 Q.00 500 1000 15.00

Figure S3. IPD analysis of weight. Data are mean and standard error, with adjusted mean difference (aMD) for
treatment effect and 95% confidence intervals (Cls) adjusting for sex, gestational age, and birthweight z-scores. The box
size of point estimate is proportional to inverse variance. P-value for heterogeneity in infancy = 0.003, in toddlers = 0.84,
in childhood = 0.28, in adolescence = 0.07, at >3 years = 0.05.
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Figure 54. Combined IPD and AD analysis of weight. a. in infancy and in toddlers, b. in childhood and in adolescence,

c. at >3 years. Data are mean and standard error, with adjusted mean difference (aMD) for treatment effect and 95%

confidence intervals (Cls) adjusting for gestational age. The box size of point estimate is proportional to inverse variance.

IPD, individual participant data; AD, aggregated data.
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a.
Trial L amMD 95% CI
In infancy
Agosti 2001 === n=63, -0.31 (0.17) 0.23 -0.20,0.66
Atkinson 1999 —_—— n=28, -1.00 (0.24) 036 -0.35,1.06
Biasini 2012 —_— n=24,-045(0.18) -0.02 -0.88,0.52
Bruton 1998 —_— n=30, -1.54(0.22)  -0.04 -0.63,0.55
Cooke 1998 — n=55, -0.35 (0.11) 0.35 0.05,065
Embleton 2005 —_— n=25, -0.33(0.16)  -0.08 -0.65,0.50
Fewtrell 2001 T-— ,-0.29 (0.09) n=135, -0.42 (0.08) 0.18 -0.05, 0.40
Koo 2006 _— -1.03(0.23) n=40,-0.10(0.18)  -0.92 -1.50,-0.33
Litmanovit 2007 —_— -0.78 (0.35)  n=10,-0.34(0.32)  -0.23 -1.17,0.71
Lucas 1996 —— 4,-0.61(0.11) n=123,-062(0.10) -0.01 -0.250.24
Lucas 2001 —— 3,-0.37 (0.10) n=107, -0.63(0.10)  0.18 -0.08,0.44
Moltu 2013 —_ -0.35(0.25)  n=17,-0.30(0.23) 0.51 -0.23,1.25
Mukhopadhyay 2007 —_— ,-178(0.20)  n=61, -1.74 (0.16) 0.04 -0.51,059
Picaud 2008 e -020 (0.28)  n=25 -0.69 (0.29) 060 0.11,1.10
Rochow 2019 —_ n=16, -1.32 (0.25) 0.44 -0.21,1.09
Roggero 2012 —— n=106, -0.55(0.11) -0.12 -0.39,0.15
Tan 2008 —_— n=39,-043(0.18) -0.36 -0.84,0.12
Zachariassen 2011 —_— n=102,-0.08(0.11) 016 -0.12,0.43
Overall effec in infancy 0 n=1026, -0.52 (0.04) n=1006, -0.57 (0.04) 0.07 -0.03,0.16
In toddlers
Agosti 2001 =——— n=64, 0.003 (0.14)  n=36, 0.05 (0.16) -0.03 -0.47,0.41
Biasini 2012 -0.36 (0.25) n=18, -0.33 (0.24) -0.18 -0.92,0.56
Cooke 1998 — -0.15(0.14)  n=50, -0.44 (0.14) 0.34 0.03, 085
Embleton 2005 -1.00 (0.64) n=8, -0.14 (0.32) -0.64 -2.09,0.80
Fewitrell 2001 —-— n=120, -0.44 (0.08) 0.08 -0.15,0.32
Lucas 1996 —-—— n=119,-0.46(0.09) -0.10 -0.34,0.14
Lucas 2001 —— n=96, -0.50 (0.09) 0.03 -0.22,0.29
Moltu 2013 n=17,-0.19(0.23) 0.28 -0.44,099
Rochow 2019 T n=35, 0.18 (0.18) -0.07 -0.57,042
Zachariassen 2011 . n=83, -0.12(0.12) -0.01 -0.29,0.26
Overall effect in toddlers 0 n=582, -0.33 (0.04) 0.03 -0.08, 0.03
In childhood
Biasini 2012 n=23, 0.20 (0.23) -0.17 -0.77,0.44
Lucas 2001 —_— n=55,-0.06 (0.11) 012 -0.50,0.26
Zachariassen 2011 —— n=71,0.13 (0.12) -0.23 -0.52,0.06
Overall effect in chi Favours L o Favours Supplemented  N=184,-0.10 (0,08)  n=149, 0.07 (0.08)  -0.18 -0.40, 0.04
T T T T
-2.00 -1.00 0.00 1.00 200
b.
Trial Supplemented Unsupplemented  aMD 95% CI
IPD in infancy
Agosti 2001 —_ n=87,-0.16 (0.14)  n=63,-0.31(017) 023 -0.20,066
Atkinson 1999 —_— n=16, -0.57 (0.23) 1.00 (0.24) 036 -0.35,1.06
Biasini 2012 _— =33, -0.47 (0.19) 002 -0.56,052
Bruton 1998 p—— -0.04 -063,055
Cooke 1998 e . 035 0.05,085
Embletan 2005 —_— -0.27 (0.26) -0.08 -065,050
Fewtrell 2001 — =124, -0.28 (0.09) 0.18 -0.05,040
Koo 2006 —_— =36, -1.03 (0.23) 092 -150,-0.33
Litmanovit 2007 =10, -0.78 (0.35) 023 117,071
Lucas 1996 e n=124,-061(0.11) 001 -0.25024
Lucas 2001 —— =103, -0.37 (0.10) 0.18 -0.08,044
Moltu 2013 o E e n=20, -0.35 (0.25) 051 -023,125
Mukhopadhyay 2007 —_— -1.78 (0.20) 004 -051,0
Picaud 2008 —_— =23, -0.20 (0.28) 060 0.11,1.10
Rochow 2019 n=28,-0.74 (0.19) 044 -021,1.09
Roggero 2012 — =107, -0.68 (0.10) -0.12 -0.39,0.15
Tan 2008 n=39,-0.79 (0.15) -0.36 -0.84,012
Zachariassen 2011 —— =104, 0.10 (0.12) 0.16 -0.12,043
Overall effect for IPD in infancy + n=1026, -0.56 (0.11) 007 -0.03,0.17
AD in infancy
Amesz 2010 n=52, -0.37 (0.15) -0.16 -0.64,032
Jeon 2011 n=31,-1.20 (0.18) -050 101,001
Overall effect for AD in infancy —— n=83, -0.78 (0.35) -0.46 (0.35) -0.32 -0.81,047
Overall effect in infancy — n=1109, -0.67 (0.18) n=1076,-0.54(0.18) -0.12 -0.38,0.13
IPD in toddlers
Agosti 2001 —_— n=64,0003 (0.14)  n=36,0.05 (0.16) -003 -0.47,041
Biasini 2012 _— =27,-0.36 (0.25) 8,-033(0.24)  -0.18 -0.92,056
Cooke 1998 —— =46, -0.15 (0.14) 0,-044 (0.14) 034 0.03,085
Embleton 2005 n=5,-1,00 (0.64) 14 (0.32) -064 -2.09,0.80
Fewtrell 2001 —— =116, -0.37 (0.09) 20,044 (0.08) 008 -0.15,0.32
Lucas 1996 —e n=125,-0.54 (0.11) 19,-046 (0.09) -0.10 -0.34,0.14
Lucas 2001 —_ 96, -0.41 (0.10) 6,050 (008) 003 -022,029
Moltu 2013 n=20,-0.36 (0.23)  n=17,-0.19(023) 028 -0.44,099
Rochow 2019 n=34, 0,06 (0.16) n=35,0.18 (0.18) -007 -057,042
Zachariassen 2011 —— =89, -0.11 (0.11) 3,-012(012)  -001 -0.29,026
Overall effect for IPD in toddlers R d n=622, -0.27 (0.07) 82, -0.29 (0.07) 002 -0.09,0.13
AD in toddlers
Jeon 2011 —_— n=31, -1.50 (0.20) -060 -1.10,-0.12
Overall effect for AD in toddlers —— n=31, -1.59 (0.31) -0. 060 -1.29,0.09
Overall effect in toddlers — n=653, -0.93 (0.16) 11, -0.64 (0.16)  -0.29 -0.64, 0.06
IPD in childhood
Biasini 2012 —_— 3,0.20 (0.23) 017 -0.77,044
Lucas 2001 — n 5,-0.06 (0.11) 012 -0.50,0.26
Zachariassen 2011 —— n 1,013 (0.12) 023 -052,006
Overall effect for IPD in childhood —— n 48,009 (0.08)  -0.19 -0.41,0.03
Fewtrell 2001 n 3,0.12 (0.15) 0.14 -0.23,051
Overall effect for AD in childhood —— L 1 (0.29) 3, 0.09 (0.29) 012 -0.40,0.65
Qverall effect in childhood Favours Unsupplemented —— Favours Supplemented ~ n=254, 0.06 (0.15) 32,009 (0.15)  -0.03 -0.32,0.25
- T . T . . .
-3.00 -2.00 -1.00 0.00 1.00 2.00 3.00

Figure S5. Forest plot of effect of macronutrient supplementation on weight z-scores. a. IPD analysis, b. Combined

IPD and AD analysis. Data are mean and standard error, with adjusted mean difference (aMD) for treatment effect and

95% confidence intervals (Cls) adjusted for sex, gestational age and birthweight z-scores. The box size of point estimate

is proportional to inverse variance. P-value for heterogeneity of IPD analysis in infancy = 0.01, in toddlers = 0.66, in

childhood = 0.92. IPD, individual participant data; AD, aggregated data.
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Trial Supplemented Unsupplemented aMD  95% CI
In infancy
Agosti 2001 --— n=87, 73.48 (0.43) n=63, 72.48 (0.56) 0.99 -0.40, 2.38
Atkinson 1999 —_— n=16, 72.86 (0.65) n=28, 70.92 (1.16) 1.32 -1.78,4.43
Biasini 2012 — n=27,72.61(1.16) n=18, 73.00 (0.49) -0.09 -3.14,2.96
Bruton 1998 T n=26, 71.97 (0.70) n=30, 71.02 (0.51) 0.34 -1.15,1.83
Cooke 1998 —_— n=51, 73.65 (0.40) n=55, 73.01 (0.44) 053 -0.57,1.64
Embleton 2005 — n=24, 70.57 (0.95) n=25, 71.62 (0.96) -1.40 -4.31,1.52
Fewtrell 2001 —— n=124,70.30 (0.25) n=135,68.90(0.33) 1.40 059, 2.20
Koo 2006 _— n=36, 69.18 (1.10) n=40, 70.49 (1.13) -2.17 -5.41,1.06
Litmanovit 2007 _— n=10, 85.90 (1.10) n=10, 64.45 (1.29) 1.55 -2.60, 5.69
Lucas 1996 —— n=123,69.74 (0.28) n=123,69.79(0.25) -0.16 -0.83,0.51
Lucas 2001 —e— n=103, 70.41 (0.37) n=107,69.40(0.28) 0.77 -0.07,1.61
Moltu 2013 B — n=20, 74.98 (0.62) n=17,74.61 (0.74) 1.86 -0.23, 3.94
Mukhopadhyay 2007 e n=70,69.98 (0.62)  n=61,70.81(064) -065 -2.51 1.21
Picaud 2008 ———— n=23,72.87(1.54) n=25, 69.04 (1.36) 419 0.53,7.84
Rochow 2019 —_— n=28, 58.55 (0.57) n=16, 57.06 (0.74) 0.73 -1.07,2.54
Roggero 2012 —-— n=107, 72.81 (0.25) n=108, 73.05(0.28) -0.21 -0.86, 0.43
Tan 2008 _— n=35, 65.93 (1.02) n=35, 67.23 (0.78) -1.41 4.00 1.18
Zachariassen 2011 —f— n=104, 75.29 (0.45) n=100, 74.74 (0.56) 060 -0.73,1.93
Overall effect in infancy )‘ n=1014, 71.16 (0.16) n=994, 70.84 (0.16)  0.37 0.01, 0.72
In toddlers
Agosti 2001 — n=65, 81.02 (0.38) n=36, 80.55 (0.53) 0.31 -0.99, 1.61
Biasini 2012 — n=28, 82.28 (0.77) n=17, 80.76 (1.13) 1.65 -1.01,4.32
Cooke 1998 —_— n=45, 85.98 (0.64) n=50, 85.48 (0.64) 051 -1.32,233
Embleton 2005 n=5, 80.44 (2.05) n=8, 84.50 (1.74) -2.45 -7.99, 3.08
Fewtrell 2001 —=— n=117,80.05 (0.29) n=121,79.25(0.29) 0.78 -0.02, 1.58
Lucas 1996 —e— n=124,79.87 (0.33) n=119,80.11(0.27) -0.33 -1.11,0.45
Lucas 2001 —-— n=95, 80.56 (0.34) n=96, 79.74 (0.27) 0.75 -0.07,1.57
Moltu 2013 — n=18, 85.60 (0.70) n=16, 85.03 (0.98) 151 -1.41,4.42
Rochow 2019 —_— n=34, 80.04 (0.55) n=35, 80.82 (0.86) -0.99 -3.10, 1.11
Zachariassen 2011 —_— n=89, 92.79 (0.59) n=82, 93.57 (0.62) -0.82 -2.46, 0.82
Overall effect in toddlers @&» n=618, 82.72 (0.24) n=580, 82.52(0.26) 0.20 -0.23, 0.63
In childhood
Biasini 2012 —_— n=32, 123.29 (0.92) n=23, 125.46 (1.63) -2.43 -6.02,1.16
Lucas 2001 — n=73,115.56 (0.73) n=55,115.91 (0.64) -0.55 -2.54, 1.44
Zachariassen 2011 ——— n=80, 117.49 (0.54) n=71, 118.53(0.58) -1.05 -2.55, 0.46
Overall effect in childhood & n=185, 117.73 (0.45) n=149, 118.63 (0.51) -1.02 -2.18, 0.14
In adolescence
Cooke 1998 n=33, 149.38 (1.64) n=34, 149.87 (1.83) 0.08 -5.14, 529
Embleton 2005 n=16, 133.18 (1.77) n=20,134.78 (1.78) -2.91 -7.88 2.07
Overall effect in adolescence 47 n=49, 144.09 (1.65) n=54, 144.28 (1.58) -1.01 -4.59, 2.56
At >3 years
Overall effect at >3 years Favours Unsupplementea@— Favours Supplemented ~ N=234, 123.25 (0.86) n=203, 125.45 (0.97) -1.07 -2.27,0.13
T
-5.00 0.00 5.00

Figure S6. IPD analysis of length/height.

Data are mean and standard error, with adjusted mean difference (aMD)

for treatment effect and 95% confidence intervals (Cls) adjusted for sex, gestational age, and birthweight z-scores. The

box size of point estimate is proportional to inverse variance. P-value for heterogeneity in infancy = 0.003, in toddlers =
0.12, in childhood = 0.58, in adolescence = 0.79, at >3 years = 0.90.
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Figure S7. Combined IPD and AD analysis of length/height. a. in infancy and in toddlers, b. in childhood and in

adolescence, c. at >3 years. Data are mean and standard error, with adjusted mean difference (aMD) for treatment effect

and 95% confidence intervals (Cls) adjusting for gestational age. The box size of point estimate is proportional to inverse

variance. IPD, individual participant data; AD, aggregated data.
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a.
Trial L aMD  95%Cl
In infancy
Agosti 2001 — 7,-0.28(0.12) 16) -012 -051,027
Atkinson 1999 — 6,-0.83(0.27) 28) 019 -065 1.02
Biasini 2012 —_— 7,-0.48(0.31) 25) -001 087,084
Bruton 1998 — 6, -1.42 (0.25) 21) 007 -0.53 0867
Cooke 1998 — ,-0.34(0.12) 12) 025 -0.06,0.56
Embleton 2005 _— n=24, -0.82 (0.25) 17) -0.33 -0.97,0.31
Fewtrell 2001 —_ n=124, -0.33 (0.10) 0.09) 0.33 0.07,0.60
Koo 2006 —_— n=36, -1.64 (0.23) .24)  -0.83 -1.50,-0.16
Litmanovit 2007 R 0, -0.27 (0.45) 42) 058 -0.85 201
Lucas 1996 —— 23,-0.56 (0.12) 0.11) -0.07 -0.36,0.22
Lucas 2001 — 03, -0.28 (0.12) 0.10) 024 -0.06 053
Moltu 2013 — n=20, 0.00 (0.26) 24) 083 002 165
Mukhopadhyay 2007 —_— n=70, -1.35(0.24) 14) 016 -0.44,0.77
Picaud 2008 n=23, -0.50 (0.32) 89(0.36) 068 0.04,1.32
Rochow 2019 —_— 8, -1.40(0.23) n=16,-1.87 (0.31) 020 -0.53,0.92
Roggero 2012 — 07, -0.88 (0.10) =106, -0.79 (0.11) -0.09 -0.35,017
Tan 2008 5, -1.29 (0.22) n=35,-0.77 (0.20) -0.51 -1.10,0.08
Zachariassen 2011 — n=104, 0.35 (0.12) n=100,0.05(0.13) 0.28 -0.04,0.60
Overall effect in infancy L d n=1014, -0.57 (0.04) n=994, -0.65(0.04) 0.09 -0.01,0.19
In toddlers
Agosti 2001 —— n=65, -0.20 (0.14) n=36,-0.28 (0.19)  0.11 -0.35 0.58
Biasini 2012 6, -0.72 (0.24) n=17,-0.93 (0.30) 011 -0.68,0.89
Cooke 1998 — 5, -0.35(0.13) n=50, -0.59 (0.12) 028 -0.05,0.61
Embleton 2005 -1.42 (0.48) n=8, 0.20 (0.36) -1.24 -2.47,-0.02
Fewtrell 2001 —— 7,-0.57 (0.10) n=121,-0.82(0.09) 0.28 0.01,0.55
Lucas 1996 — 24,-0.57 (0.12) n=119,-0.48(0.10) -0.11 -0.39, 0.17
Lucas 2001 —— 5, -0.39(0.12) n=96, -0.72 (0.09) 029 0.00, 0.59
Moltu 2013 8,046 (0.21) n=16,-0.76 (0.24) 056 -0.22,1.35
Rochow 2019 —_— 4, -0.78 (0.16) n=35-0.58 (0.25) -0.24 -0.85 036
Zachariassen 2011 — 9, -0.10 (0.11) n=82,-0.12(0.12) 002 -029 033
Overall effect in toddlers n=618, -0.44 (0.05) n=580, -0.56 (0.05) 0.12 -0.002,0.24
In childhood
Biasini 2012 —_— 2, 0.02 (0.15) n=23,-0.03 (0.21) 004 -049 056
Lucas 2001 —— 2,-0.34 (0.14) n=55,-0.10 (0.09) -0.26 -0.62,0.10
Zachariassen 2011 = 0, 0.30 (0.11) n=71,-0.53 (0.11) -023 051,006
Overall effect in childhood -4 n=185, 0.00 (0.08) n=149, -0.21 (0.07) -0.20 -0.40, 0.003
In adolescence
Cooke 1998 —_1 n=33, -0.01(0.19) n=34,-0.20 (0.19) 025 -0.31,081
Embleton 2005 —_— n=16, -0.33 (0.30) n=20, -0.03 (0.15) -0.58 -1.37,0.21
Overall effect in adolescence —— n=49, -0.11 (0.16) n=54,-0.14 (0.13) -0.05 -0.46, 0.35
At >3 years
Overall effect at >3 years Favours Unsupplemented 41 Favours Supplemented  N=234, -0.03 (0.07)  n=203, -0.12 (0.06) -0.16 -0.34,0.02
— T T
-3.00 -200 -1.00 1.00 2.00 3.00
b.
Trial ‘Supplemented Unsupplemented  aMD 95% Cl
IPD in infang:
li2001y —— .12, 11 0151 .12 -0.51,0.27
inson 1999 —_— T .27, .12 (0.28 .19 -065,1.02
Biasini 2012 — .31 42 (0.25) .01 -0.87,0.84
Bruton 1998 25 68 (0.21 .07 -0.53, 0.67
Cooke 19 ) .12, .94 (0.12 .25 -0.06, 0.6
Embleton 2005 —— .25 60 (0.17) -0.33 -0.97,0.31
Fewtrell 2 —— 0.33 (0.10) ;086 009 33 007,060
Koo 2008 4£ .Zli 75; 2‘} -083 -1.50,-0.16
Litmanovit 2007 -_— 7 (0.45 .70 (0.42 .58 -0.89,2.01
Lucas 1996 —e— 0 0.1 .-0.52 (0.11 -007 -0.38,022
Lucas 2001 A 28 @2} =) saéu,m{ 24 006,053
Moltu 2013 — . j 7,-0.38 (0.24) .83 0.02, 165
Mukhopadhgay 2007 —_— 35 (0.2 i 1,-1.42 (0.14) .16 -0.44, 0.77
Picaud 200: 0.32 , -0.89 (0.36) 58 0.04,1.32
Rochow 2019 0.23; 6,-1.87 (0.31 .20 -0.53,0.92
Roggero 2012 07,-0.88 (0.10) g 0ra@ln 009 038017
Tan 2008 -1.29 (¢ .222 5, -0.77 ({ Zﬂ:? .51 -1.10, 0.08
Zachariassen 2011 ,0.35 (0.1 n=100, 0.05 (0.1 } .28 04, 0.60
gs:i;ailLelhcl forIPD in infancy 014,-0.68 (0.12) n=994,-0.77 (0.12) .10 -0.01,0.20
Ames; 0.13 17 (0.20 -0.01 -0.47,045
Jeon 1 23 40 (0.17} -0.70 -126,-0.14
‘Overall effect for AD in infancy X 0.331 -0.32 0.331 -0.29 -0.79,0.22
Qverall effect in infancy 097,-0.64 (0.20) 4, -0.55 (0.20) -0.10 -0.35,0.16
IPD in toddlers
Agosti 2001 0. 14§ 6,-0.28 (0. ‘\ﬂi 11 -0.35,0.58
Biasini 2012 2(0.24 7,-0.93 ﬁU‘SU .11 -0.68, 0.89
Cooke 1998 0.13] 0, -0.59 (0.12] .28 -0.03, 0.61
Embleton 2005 .48) 0 {BD 3@ 24 -2.47, -0.02
Fewtrell 200° 0.10) 21,-0.82 (0.09) 28 0.01,0.55
Lucas 1996 30,12} 19, 0‘4E§0.1D{ 11 -0.39, 0.17
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Moltu 2013 0. 21§ 6,-0 7610 ZAi 56 -0.23,1.35
Rochow 2019 0.16; 0.58 (0.25 .24 -0.89,0.36
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QOverall effect for AD in toddlers. 0.39 n=29, -0.67 (0.39) -0.50 -1.44,044
Overall effect in toddlers (0.20)  n=609,-0.62 (0.20) -0.18 -0.66,0.29
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Biasini 2012 3 0. Sf 004 -049 056
Lucas 2001 1 .10 (0. -026 -062,0.10
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ooke DE] 025 -0.31,081
Embleton 2005 0.03 (0. -058 -1.37,021
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cas I . Oﬁﬂ. -0.30 -075,0.1%
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At>3 years
Overa*l effect for IPD at >3 years % n=203, -0.07 [ .1 ! -0.15 -0.33,0.03
Overall effect for AD at >3 years n=206, -0.36 (0.1 -0.12 -0.42,0.19
Overall effect at >3 years Favours Unsupplemented Favours Supplemented n=409, -0.15 (0.1 013 -0.31,0.04

T T T T
-1.00 0.00 1.00 2.00 3.00

T
-2.00

-3.00

Figure S8. Forest plot of effect of macronutrient supplementation on length/height z-scores. a. IPD analysis, b.
Combined IPD and AD analysis. Data are mean and standard error, with adjusted mean difference (aMD) for treatment
effect and 95% confidence intervals (Cls) adjusted for sex, gestational age and birthweight z-scores. The box size of point
estimate is proportional to inverse variance. P-value for heterogeneity of IPD analysis in infancy = 0.003, in toddlers =

0.04, in childhood = 0.62, in adolescence = 0.12, at >3 years = 0.50. IPD, individual participant data; AD, aggregated data.
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Trial Suppl d Unsupplemented aMD  95% CI
In infancy
Agosti 2001 — n=87,0.11 (0.13) n=63,-0.16 (0.16)  0.35 -0.05,0.74
Atkinson 1999 _ n=16, -0.10 (0.18) n=28,-046(0.18) 034 -0.19,0.86
Biasini 2012 —_— n=27,-0.13 (0.27) n=18,-0.14 (0.24) -0.17 -0.92,0.59
Bruton 1998 —_— n=26, -0.90 (0.20) n=30, -0.97 (0.20) -0.07 -0.63,0.48
Cooke 1998 —— n=51,0.11 (0.14) n=55,-0.12 (0.11) 032 -0.01,0.65
Embleton 2005 _— n=24,0.13 (0.24) n=25, 0.00 (0.17) 0.11 -0.43,064
Fewtrell 2001 — n=124,-0.09 (0.08) n=135,-0.01(0.09) -0.03 -0.27,0.21
Koo 2006 —_— n=36, 0.08 (0.18) n=40, 0.55(0.20) -0.65 -1.20,-0.10
Litmanovit 2007 —_— n=10, 0.70 (0.23) n=10,0.16 (0.28) -0.69 -1.37,-0.01
Lucas 1998 — n=123, -0.34 (0.10) n=123,-0.39(0.10) 0.03 -0.23,0.30
Lucas 2001 —— n=103, -0.21 (0.09) n=107,-0.35(0.10) 0.09 -0.17,0.35
Moltu 2013 _ n=20, -0.45 (0.22) n=17,-0.16 (0.23) 017 -0.55,0.89
Mukhopadhyay 2007 —_— n=70, -1.49 (0.15) n=61,-1.35(0.16) -0.08 -0.54,0.38
Picaud 2008 —_— n=23, 0.16 (0.22) n=25-0.15(0.21) 0.27 -0.26, 0.81
Rochow 2019 _— n=28, 0.58 (0.26) n=16, 0.42 (0.27) 0.33 -0.50, 1.17
Roggero 2012 — n=107,-0.33 (0.10) n=106,-0.23 (0.11) -0.11 -0.39, 0.17
Tan 2008 —_— n=35, 0.17 (0.20) n=35, 0.07 (0.18) 0.11 -0.41,0.63
Zachariassen 2011 —_— n=104, -0.05(0.11) n=100, -0.05(0.11) -0.01 -0.29, 0.27
Overall effect in infancy P n=1014, -0.22 (0.04) n=994, -0.23 (0.04) 0.02 -0.07, 0.11
In toddlers
Agosti 2001 —_— n=64, 0.13 (0.14) n=35,0.28(0.16) -0.17 -0.61,0.28
Biasini 2012 —_— n=26, -0.08 (0.24) n=17,0.08 (0.25) -0.22 -0.96, 0.53
Cooke 1998 — n=45, 0.15 (0.14) n=50, -0.16 (0.17)  0.35 -0.04,0.75
Embleton 2005 n=5, -0.45 (0.60) n=8, -0.33 (0.27) -0.05 -1.49 1.39
Fewtrell 2001 —a— n=116,-0.13 (0.08) n=120,-0.06 (0.08) -0.07 -0.30,0.16
Lucas 1996 — n=124,-0.36 (0.10) n=119,-0.32(0.09) -0.06 -0.31,0.19
Lucas 2001 —— n=95, -0.30 (0.09) n=96, -0.22 (0.10) -0.15 -0.40, 0.11
Moltu 2013 — n=18, 0.39 (0.21) n=16,0.17 (0.25) -0.14 -0.87,0.60
Rochow 2019 —_— n=34, 0.58 (0.17) n=35,-0.60 (0.16)  0.06 -0.41,0.53
Zachariassen 2011 — n=89, -0.10 (0.10) n=82, -0.06 (0.10) -0.06 -0.33,0.20
Overall effect in toddlers Favours Supplemented < Favours Unsupplemented  N=816, -0.12(0.04)  n=578, -0.08 (0.04) -0.04 -0.15, 0.06
-2 bO -1 ‘OO 0.00 1 bO 2,60

Figure S9. IPD analysis of weigh for length z-scores. Data are mean and standard error, with adjusted mean difference

(aMD) for treatment effect and 95% confidence intervals (Cls) adjusting for sex, gestational age and birthweight z-scores.

The box size of point estimate is proportional to inverse variance. P-value for heterogeneity in infancy = 0.40, in toddlers

=0.83.
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Trial Supplemented Unsupplemented aMD  95% CI
In infancy
Agosti 2001 — n=86, 45.72 (0.30) n=63, 45.37 (0.30) 0.24 -063,1.10
Atkinson 1999 —_—— n=16, 45.63 (0.28) n=28, 45.26 (0.47) 013 -1.12,1.38
Biasini 2012 —_— n=33, 45.05 (0.44) n=24, 45.50 (0.39) -046 -1.56,0.64
Bruton 1998 —_— n=26, 44.87 (0.29) n=30, 44.38 (0.45) 0.32 -0.81,1.46
Cooke 1998 T— n=51, 46.90 (0.21) n=55, 46.35 (0.27) 0.51 -0.15,1.18
Embleton 2005 —_— n=25, 45.79 (0.42) n=25, 46.26 (0.35) -048 -1.70,0.74
Fewtrell 2001 —— n=124, 45.21 (0.15) n=135, 44.86 (0.17)  0.34 -0.06,0.75
Koo 2006 —_— n=36, 44.21 (0.49) n=40, 45.29 (0.47) -1.12 245,021
Litmanovit 2007 —t—— n=10, 42.93 (0.56) n=10, 43.65 (0.79) -0.54 -242 1.34
Lucas 1996 -+ n=124, 45.64 (0.14) n=123,45.55(0.13) 0.02 -0.33,0.36
Lucas 2001 —— n=103, 45.46 (0.18) n=107, 45.42 (0.16) -0.08 -0.54,0.38
Moltu 2013 —— n=20, 46.23 (0.45) n=17, 49.96 (0.37) 0.45 -0.80, 1.71
Mukhopadhyay 2007 — n=70, 43.52 (0.24) n=61, 43.66 (0.29) 0.09 -0.66, 083
Picaud 2008 -— n=23, 45.44 (0.70) n=25, 44.24 (0.61) 147 -0.26 320
Rochow 2019 —— n=27, 40.72 (0.33) n=16, 40.04 (0.35) 0.33 -0.65,1.31
Roggero 2012 —— n=107, 45.52 (0.16) n=106, 45.35(0.14)  0.31 -0.08,0.71
Tan 2008 — n=40, 43.49 (0.37) n=44, 44.43 (0.39) -0.89 -1.97,0.19
Zachariassen 2011 — n=104, 46.23 (0.25) n=100, 46.66 (0.26) -0.37 -1.01,0.28
Overall effect in infancy L1 n=1025, 45.22 (0.07) n=1009, 45.25(0.07) 0.01 -0.17,0.18
In toddlers
Agosti 2001 —r n=65, 47.77 (0.23) n=34, 47.54 (0.28) -0.08 -0.78,0.63
Biasini 2012 — n=27, 47.64 (0.33) n=18, 48.07 (0.37) -0.47 -1.32,0.38
Cooke 1998 — n=48, 48.88 (0.22) n=50, 48.78 (0.28) 0.06 -0.65,0.77
Embleton 2005 _— n=5, 47.94 (0.95) n=8, 48.36 (0.31) 026 -1.28 179
Fewtrell 2001 Bl n=117,47.75(0.14) n=121,47.46(0.14) 0.19 -0.18 0.56
Lucas 1996 —- n=123, 48.00 (0.14) n=120, 48.11 (0.15) -0.17 -0.53,0.19
Lucas 2001 —— n=96, 47.56 (0.18)  n=96, 47.94 (0.19)  -0.46 -0.93 0.00
Moltu 2013 ———— n=5,49.78(0.24) n=86, 49.45 (0.93) 3.32 042,822
Morgan 2011 _— n=36, 49.01 (0.36) n=36, 48.87 (0.42) 0.03 -1.01, 1.07
Rochow 2019 — n=31, 47.65 (0.28) n=34, 47.92 (0.31) -0.41 -1.24,0.43
Zachariassen 2011 —r n=78, 49.72 (0.21) n=74, 50.16 (0.20) -0.33 -0.81,015
Overall effect in toddlers < n=629, 48.18 (0.07) n=597, 48.28 (0.08) -0.13 -0.31, 0.05
In childhood
Biasini 2012 —_— n=30, 51.78 (0.34) n=23, 51.57 (0.32) 0.10 -0.82, 1.01
Lucas 2001 — n=72, 51.28 (0.24) n=55, 51.40 (0.23) -0.22 -0.88, 0.44
Zachariassen 2011 —e— n=70, 51.68 (0.20) n=67, 52.05 (0.20) -0.36 -0.79,0.08
Overall effect in childhood Favours Unsupplemented ‘r Favours Supplemented  N=172, 51.53 (0.14)  n=145, 51.73 (0.14) -0.23 -0.59, 0.14

T
-5.00 -2.50 0.00 2.50 5.00

Figure S10. IPD analysis of head circumference. Data are mean and standard error, with adjusted mean difference
(aMD) for treatment effect and 95% confidence intervals (Cls) adjusting for sex, gestational age, and birthweight z-

scores. The box size of point estimate is proportional to inverse variance. P-value for heterogeneity in infancy = 0.09, in
toddlers = 0.39, in childhood = 0.60.
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f point estimate is proportional to inverse variance. IPD, individual participant data; AD, aggregated data.

mean difference (aMD) for treatment effect and 95% confidence intervals (CIs) adjusting for gestational age. The box
size o

Figure S11. Combined IPD and AD analysis of head circumference. Data are mean and standard error, with adjusted
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a.
Trial L aMD  95%Cl
In infancy
Agosti 2001 e n=86, 0.29 (0.18) n=63, 0.49 (0.18) -0.18 -0.72,0.36
Atkinson 1999 —— n=16, 0.13 (0.19) n=28, 0.22 (0.25) -0.14 -0.83, 0.55
Biasini 2012 — n=33, 0.21 (0.20) n=24,045(0.14) -021 -068,027
Bruton 1998 —_— n=26, -0.13 (0.15)  n=30, -0.34 (0.25) 0.13 -0.50,0.76
Cooke 1998 — n=51, 1.11 (0.14) n=55, 0.83 (0.18) 0.35 -0.09,0.79
Embleton 2005 —_—r n=25, 1.02 (0.27) n=25,1.02(0.21) -0.09 -0.75,0.57
Fewtrell 2001 - n=124,062(0.09) n=135,0.58(0.09) 0.07 -0.18,0.32
Koo 2006 — n=36, -0.47 (0.24)  n=40, 0.35 (0.19) -0.86 -1.46,-0.25
Litmanovit 2007 _— n=10, 0.22 (0.28) n=10, 0.95 (0.61) -0.48 -1.69, 072
Lucas 1996 -+ n=124,0.95(0.10) n=123, 0.90 (0.09) 0.01 -0.25,0.27
Lucas 2001 — n=103,0.83(0.13) n=107,0.88(0.11) -0.11 -0.44,021
Moltu 2013 — n=20, 1.12 (0.27) n=17,0.91 (0.25) 0.78 -0.01,1.57
Mukhopadhyay 2007 —— n=70, -1.13 (0.17) n=61, -1.28 (0.13) 0.30 -0.16,0.75
Picaud 2008 —— n=23, 0.46 (0.30) n=25,0.10 (0.33) 065 -0.02,1.32
Rochow 2019 —— n=27, 0.23 (0.22) n=16, -0.12 (0.27) 0.12 -0.61,0.86
Roggero 2012 S n=107,0.07 (0.12) n=106, -0.16 (0.10) 0.23 -0.07, 0.53
Tan 2008 —_— n=40, 0.04 (0.18) n=44, 0.52 (0.23) -0.40 -0.97,0.18
Zachariassen 2011 —— n=104,1.01 (0.12) n=100, 1.12(0.12) -0.10 -0.39, 0.20
Overall effect in infancy < n=1025, 0.44 (0.04) n=1009, 0.47 (0.04) -0.00 -0.11,0.10
In toddlers ,
Agosti 2001 L n=65, 0.67 (0.16) n=34, 0.67 (0.19) -0.06 -0.58, 047
Biasini 2012 — n=27, 0.15 (0.22) n=18, 0.67 (0.19) -0.69 -1.16,-0.03
Cooke 1998 —— n=46, 0.81 (0.15) n=50, 0.74 (0.20) 0.08 -0.40, 0.55
Embleton 2005 _— n=5,0.14 (062) n=8, 0.54 (0.20) 003 -1.10,1.16
Fewtrell 2001 - n=117,067 (0.10) n=121,0.55(0.09) 014 -0.13 042
Lucas 1996 —- n=123,0.89(0.10) n=120,0.99 (0.10) -0.13 -0.39, 0.14
Lucas 2001 —— n=96, 0.54 (0.13) n=96,0.82 (0.13)  -0.34 -0.68, 0.00
Moltu 2013 ———————— n=5,1.39(0.40) n=6, 1.08 (0.57) 207 -0.02,4.16
Morgan 2011 —_— n=36, 0.45 (0.24) n=36, 0.33 (0.29) 0.04 -067,074
Rochow 2019 — n=31, 0.46 (0.20) n=34, 0.67 (0.22) -0.25 -0.85,0.35
Zachariassen 2011 —— n=78, 0.81(0.12) n=74,1.01(0.13)  -0.17 -0.48,0.14
Overall effect in toddlers Favours Unsupplemented 3 Favours Supplemented =629, 0.68 (0.05) =597, 0.76 (0.05) -0.09 -0.21,0.04
T T T T
-4.00 -2.00 0.00 2.00 4.00
b.
Trial aMD 95% ClI
IPD in infancy
Agosti 2001 —_— n=86, 0.29 (0.19) n=63,0.49 (0.18) -0.18 -0.72,0.36
Atkinson 1999 _— n=16,0.13 (0.19) n=28, 0.22 (0.25) -0.14 -0.83,0.55
Biasini 2012 o n=33,021(020)  n=24,0.45 (0.14) 021 -0868,027
Bruton 1998 —— n=26,-0.13 (0.15)  n=30,-0.34 (0.25) 013 -050,0.76
Cooke 1998 — n=51,1.11(0.14)  n=55,0.83(0.18) 035 -009,0.79
Embleton 2005 —_—r n=25, 1.02 (0.27) n=25,1.02 (0.21) -0.00 -075,057
Fewtrell 2001 —— n=124,062 (0.08) n=135,0.58 (0.09) 0.07 -0.18,032
Koo 2006 —_— n=38, -0.47 (0.24) n=40, 0.35 (0.19) -0.86 -1.46,-0.25
Litmanovit 2007 JEN S n=10,022 (0.38)  n=10,095(0.61)  -0.48 -169,0.72
Lucas 1996 —a— n=124,0.95 (0.10)  n=123, 0.90 (0.09) 0.01 -0.25,0.27
Lucas 2001 — n=103,0.83 (0.13) n=107,0.88 (0.11) -0.11 -044,021
Moltu 2013 — n=20, 1.12 (0.27) n=17,0.91 (0.25) 0.78 -0.01,1.57
Mukhopadhyay 2007 4 n=70,-1.13 (0.17)  n=61,-128 (0.13) 030 -0.16,0.75
Picaud 2008 —_— n=23, 0.46 (0.30) n=25,0.10 (0.33) 085 -0.02,1.32
Rochow 2019 —_—— n=27,0.23 (0.22) n=16,-0.12 (0.27) 012 -061,086
Roggero 2012 —_ n=107,0.07 (0.12) n=106,-0.16 (0.10)  0.23 -0.07,0.53
Tan 2008 n=40,0.04 (0.18)  n=44,052 (0.23) -0.40 -097,0.18
Zachariassen 2011 — n=104,1.01 (0.12)  n=100,1.12(0.12) -0.10 -0.39,0.20
Overall effect for IPD in infancy Y n=1025,0.40 (0.14) n=1009,-0.39 (0.14) 0.01 -0.10,0.11
AD in infancy
Amesz 2010 — n=52,0.26 (0.13)  n=41,0.35(0.18) -0.09 -051,0.33
Jeon 2011 —_— n=31,-0.60 (0.20) n=29,-0.40 (0.17) -0.20 -0.71,0.31
Overall effect for AD in infancy —— n=83, -0.16 (0.44) n=70,-0.02 (0.44) -0.14 -0.59,0.32
Overall effect in infancy - n=1108,0.12(0.23) n=1079,-0.19 (0.23) -0.06 -0.30,0.17
IPD in toddlers f
Agosti 2001 —_— n=65, 0.67 (0.16) n=34, 0.67 (0.19) -0.06 -0.58,047
Biasini 2012 _ n=27,0.15(022)  n=18,0.67 (0.19) -059 -1.186,-0.03
Cooke 1998 —_— n=46, 0.81 (0.15) n=50, 0.74 (0.20) 0.08 -0.40,0.55
Embleton 2005 _ n=5, 0.14 (0.62) =8, 0.54 (0.20) 003 -1.10,1.16
Fewtrell 2001 —=— n=117,0.67 (0.10) =121, 0.55 (0.09) 014 -0.13,042
Lucas 1996 —-— n=123,089 (0.10) n=120,099 (0.10)  -0.13 -0.39,0.14
Lucas 2001 —— n=96, 0.54 (0.13) n=96,0.82 (0.13) -0.34 -0.68,0.00
Moltu 2013 n=5, 1.39 (0.40) =6, 1.08 (0.57) 207 -002,4.16
Mergan 2011 —_— n=36, 0.45 (0.24) n=36, 0.33 (0.29) 0.04 -067,0.74
Rochow 2019 n=31,0.46 (020)  n=34,067 (0.22) 025 -085,0.35
Zachariassen 2011 — n=78, 0.81 (0.12) n=74,1.01 (0.13) -0.17 -0.48,0.14
Overall effect for IPD in toddlers * n=629, 0.64 (0.07) n=597,0.73 (0.07) -0.09 -0.22,0.04
AD in toddlers
Jeon 2011 n=31,-1.00(0.25) n=29,-050(0.17)  -0.50 -1.09,0.08
Overall effect for AD in toddlers. — n=31,-1.00 (0.35) n=29, -0.50 (0.35) -0.50 -1.34,0.34
Overall effect in toddlers Favours Unsupplemented ~ —#— Favours Supplemented  N=660,-0.18 (0.18) n=626,0.11(0.18) 029 -072,0.13
T T
-4.00 -2.00 0.00 2.00 4.00

Figure S12. Forest plot of effect of macronutrient supplementation on head circumference z-scores. a. IPD analysis,
b. Combined IPD and AD analysis. Data are mean and standard error, with adjusted mean difference (aMD) for
treatment effect and 95% confidence intervals (Cls) adjusted for sex, gestational age and birthweight z-scores. The box
size of point estimate is proportional to inverse variance. P-value for heterogeneity of IPD analysis in infancy = 0.10, in

toddlers = 0.32. IPD, individual participant data; AD, aggregated data.
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a.
Trial d L ted aMD 95% ClI
In infancy

Atkinson 1999 -+ n=16,237 (0.16) n=18,215(0.19) 013 -0.40, 0.65

Bruton 1998 + n=24,185(0.15) n=28 174(0.12) 0.03 -0.35 0.40

Cooke 1998 + n=32,1.71(0.13) n=33,1.47(0.10) 027 -0.07, 0.62

Embleton 2005 + n=19,1.49(0.12) n=21,1.46(0.08) -0.07 -0.38 0.24

Koo 2006 + n=35,2.37 (0.16) n=40,2.68(0.13) -0.34 -0.74,0.07

Picaud 2008 + n=23,1.79(0.17) n=23,1.42(0.11) 032 -0.06, 0.69

Rochow 2019 + n=28, 1.47 (0.08) n=16, 1.29 (0.08) 0.14 -0.13,0.40

Roggero 2012 1 n=107, 1.53(0.03) n=106, 1.63 (0.03) -0.10 -0.18, -0.01
Overall effect in infancy L3 n=284, 1.74 (0.04) n=285, 1.75(0.04) 0.01 -0.09, 0.10
In childhood

Lucas 2001 - n=66,2.90(0.36) n=52,247(0.39) 056 -0.51 1.64

Zachariassen 2011 —+ n=67,3.49(0.26) n=59,3.53(0.26) -0.19 -0.88 0.50
Overall effect in childhood L' 3 n=133, 3.20 (0.22) n=111, 3.04(0.23) 0.12 -0.50, 0.74
In adolescence

Cooke 1998 — n=32,15.19(1.27) n=33, 13.03 (0.95) 259 -0.76, 593

Embleton 2005 = n=14,8.02(1.32) n=19,11.02(1.12) -6.00 -12.55, 0.54
Overall effect in adolescence —p— n=46, 13.01 (1.08) n=52,12.29 (0.73) 0.32 -2.13,2.78
At >3 years
Overall effect at >3 years n=179, 5.72 (0.45) n=163, 5.99 (0.44) 0.22 -0.59,1.03

Favours Supplemented Favours Unsupplemented
T T T T T
-10.00 -5.00 0.00 5.00

b.
Trial Supplemented Unsupplemented  aMD 95% Cl
IPD in infancy

Atkinson 1999 -+ n=16,2.37 (0.16) n=18,215(0.19) 0.13 -040.065

Bruton 1998 —+ n=24,1.85(0.15) . 1.74(0.12) 0.03 -0.35,0.40

Cooke 1998 - n=32,1.71(0.13) , 1.47 (0.10) 027 -0.07,062

Embleton 2005 - n=19,1.48(0.12) n=21,1.46 (0.08) -0.07 -0.38,024

Koo 2008 -+ n=35,2.37 (0.16) n=40, 2.68 (0.13) -0.3¢ -0.74,0.07

Picaud 2008 H- n=23,1.79(0.17) n=23,1.42(0.11) 032 -0.06,069

Rochow 2019 - n=28, 1.47 (0.08) n=16, 1.29 (0.08) 014 -0.13,040

Reggero 2012 . n=107,1.53 (0.03) n=106,163(0.03) -0.10 -0.18,-0.01
Overall effect for IPD in infancy <+ n=284,1.76 (0.15) n=285,1.79 (0.15) -0.04 -0.11,0.04
AD in infancy

Amesz 2010 -+ n=43,1.82 (0.11) n=34,2.02 (0.11) -0.20 -0.50,0.10

De Curtis 2002 * n=16, 0.92 (0.06) , 0.88 (0.08) 004 -012,020

O'Connor 2008 . n=13,156 (0.10)  n=14,0.14 (0.10) 016 -0.18,050
Overall effect for AD in infancy < n=72,1.44(0.26)  n=65,1.43 (0.26) 0.01 -0.17,0.19
Overall effect in infancy ¢ n=356,1.60(0.15) n=350,1.61(0.15) -0.01 -0.11,0.09
IPD in childhood

Lucas 2001 —_ n=56, 2.90 (0.36) n=52, 2.47 (0.39) 056 -0.51,164

Zachariassen 2011 —— n=67, 3.49 (0.26) n=59, 3.53 (0.26) -0.19 -0.88,0.50
Overall effect for IPD in childhood - n=133,3.18 (0.42) n=111,3.07 (0.43) 0.1 -0.49,0.70
AD in childhood

Amesz 2010 —_ n=31,7.20 (0.43) n=20, 6.60 (0.54) 060 -0.75,1.95
Overall effect for AD in childhood — n=31,7.21(0.86) n=20, 6.61 (0.86) 0.60 -1.32,2.52
Overall effect in childhood —— n=164,5.19 (0.48)  n=131, 4.84 (0.48) 0.35 -0.65,1.36
IPD in adolescence

Cooke 1998 - n=32,1519 (1.27) n=33,13.03 (0.85) 259 -0.76,583

Embleton 2005 n=14,8.02(1.32) n=19,11.02(1.12) -6.00 -1255,60.54
Overall effect for IPD in adolescence —— n=46,11.90 (1.80) n=52,12.00 (1.77) -0.10 -2.49,2.29
AD in adolescence

Lucas 1989¢ - n=64, 9.80 (0.16) n=66, 8.90 (0.12) 0.90 0.50,1.30

Lucas 1990¢ —-— n=42,9.60 (0.23) n=44,13.20(0.15) -3.60 -4.14,-3.06
Overall effect for AD in adolescence L d n=106,10.03 (1.58) n=110,10.72(1.58) -0.69 -1.16,-0.23
Overall effect in adolescence —— n=152,10.97 (1.20) n=162,11.36(1.19) -0.40 -1.62,0.83
At >3 years
Overall effect for IPD at >3 years - n=179,7.49 (2.21) n=163,7.40 (2.21) 0.09 -0.49,0867
Overall effect for AD at >3 years R4 n=130,8.92(2.53) n=130,9.53 (2.53) -0.62 -1.06,-0.17
Overall effect at >3 years Favours Supplemented - Favours Unsupplemented  M=316:8.20 (1.68)  n=293, 8.47 (1.68) 0.26 -0.63,0.10

T T T T .
-10.00 -5.00 0.00 5.00 10.00

Figure S13. Forest plot of effect of macronutrient supplementation on fat mass. a. IPD analysis, b. Combined IPD and
AD analysis. Data are mean and standard error, with adjusted mean difference (aMD) for treatment effect and 95%
confidence intervals (CIs) adjusted for sex, gestational age and birthweight z-scores. The box size of point estimate is
proportional to inverse variance within each age group. P-value for heterogeneity of IPD analysis in infancy = 0.03, in

childhood = 0.43, in adolescence = 0.02, at >3 years = 0.02. IPD, individual participant data; AD, aggregated data.
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Trial ited L aMD 95% Cl

In infancy
Atkinson 1999 n=16, 477 (0.32) n=18 4.67(0.39) -0.08 -1.17,1.01
Bruton 1898 n=24,3.79(0.24) n=28,3.91(0.26) -0.18 -0.92,0.55
Cooke 1998 n=31,4.96(0.38) n=32,442(0.30) 072 -0.331.77
Embleton 2005 n=18,4.36 (0.30) n=21,460(0.23) -012 -0.96,072
Koo 2006 n=35479(027) n=39 530(017) -055 -1.19,01
Picaud 2008 n=23,4.96 (0.42) n=23,4.06(0.25) 069 -0.24,1.63
Rochow 2019 n=28,4.27 (0.22) n=16,3.83(0.17) 0.32 -0.350.99

Roggero 2012

L n=107, 3.83 (0.07) n=106, 4.09 (0.07) -0.26 -0.46, -0.07
Overall effect in infancy n=283, 4.30 (0.08) n=283, 4.32 (0.07) -0.02 -0.23,0.18
In childhood
Lucas 2001 n=66, 2.12(0.25) n=52,1.82(0.28) 041 -0.36,1.18
Zachariassen 2011 n=67,2.46 (0.16) n=59,248(0.17) -0.11 -0.55,0.32
Overall effect in childhood L

n=133, 2.29 (0.15) n=111, 2.18 (0.16) 0.10 -0.33, 0.53

In adolescence

Cooke 1998 n=32,6.78 (0.57) n=33 657(0.33) 138 -0.02277
Embleton 2005 n=14,4.33(0.62) n=19,595(0.53) -3.10 -6.14,-0.08
Overall effect in adolescence n=46, 6.04 (0.46) n=52,5.71 (0.28) 0.25 -0.81,1.31
At >3 years
Overall effect at >3 years n=179, 3.26 (0.20) n=163, 3.30 (0.19) 0.15 -0.27,0.57
Favours Supplemented Favours Unsupplemented
. } .
-10.00 -5.00 0.00 5.00 10.00
b
Trial Supplemented Unsupplemented aMD 95% Cl
IPD in infancy
Atkinson 1999 _— n=16,477(0.32) n=18,467(0.39) -0.08 -1.17,1.01
Bruton 1998 —_— n=24,3.79(0.24) n=28,391(0.26) -0.18 -0.92,0.55
Cooke 1998 — n=31,496(0.38) n=32,442(030) 072 -033,177
Embleton 2005 — n=18,4.36 (0.30) n=21,460(023) -0.12 -0.86,0.72
Koo 2006 —— n=35,479(027) n=39,530(0.17) -055 -1.19,0.10
Picaud 2008 —_— n=23,4.96 (0.42) n=23,4.06 (0.25) 0.69 -0.24,1.63
Rochow 2019 —— n=28,427(022) n=16,393(017) 032 -0.35089
Roggero 2012 + n=107,3.83 (0.07) n=106,4.09(0.07) -0.26 -0.48,-0.07
Overall effect for IPD in infancy <+ n=283,4.31 (0.16) n=283,4.46 (0.16) -0.15 -0.32,0.01
AD in infancy
Amesz 2010 — n=43,405(0.23) n=34,463(0.18) -0.18 -1.16,-0.01
Overall effect for AD in infancy —— n=43,4.06 (0.50) n=34,4.64(0.50) -0.58 -1.40,0.24
Overall effect in infancy 2l n=326,4.19 (0.26) n=317,4.55(0.26) -0.37 -0.78,0.05
IPD in childhood
Lucas 2001 —_— n=68,212(0.25) n=52,1.82(0.28) 041 -0.38,1.18
Zachariassen 2011 - n=67,246(0.16) n=59,248(0.17) -0.11 -0.55,032
Overall effect for IPD in childhood 4 n=133, 2.29 (0.26) n=111,2.22(0.26) 0.07 -0.33,0.46
AD in childhood
Overall effect for AD in childhood —— n=31,4.13 (0.51) n=20, 3.73 (0.51) 0.40 -0.74,1.54
Overall effect in childhood -+ n=164,3.21 (0.29) n=131,2.98(0.29) 0.23 -0.37,0.84
IPD in adolescence
Cooke 1998 n=32,6.78 (0.57) n=33, 5,57 (0.33) 138 -002,277
Embleton 2005 —_— n=14,4.33(062) n=19,595(0.53) -3.10 -6.14,-0.06
Overall effect for IPD in adolescence —_— n=46,6.04 (0.46) n=52, 5.71(0.28) 0.46 -1.98,2.90
At >3 years
Overall effect for IPD at >3 years E 3 n=179, 3.99 (1.03) n=163,3.73(2.08) 0.07 -0.30,0.44
Overall effect for AD at >3 years —— n=31,413(2.08) 1n=20,3.73(208) 040 -0.74,1.54
Overall effect at >3 years Favours Supplemented - Favours Unupplemented  "=210;4.08 (116) n=182,3.82(1.16) 0.24 -0.36,0.83
T T T
-10.00 -5.00 0.00 5.00 10.00

Figure S14. Forest plot of effect of macronutrient supplementation on fat mass index. a. IPD analysis, b. Combined
IPD and AD analysis. Data are mean and standard error, with adjusted mean difference (aMD) for treatment effect and
95% confidence intervals (Cls) adjusted for sex, gestational age and birthweight z-scores. The box size of point estimate
is proportional to inverse variance. P-value for heterogeneity of IPD analysis in infancy = 0.84, in childhood = 0.42, in

adolescence = 0.01, at >3 years = 0.01. IPD, individual participant data; AD, aggregated data.
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a
Trial L aMD 95% CI
In infancy
Atkinson 1999 —— n=16, 27.17 (1.35) n=18, 27.51 (1.80) -1.01 -5.77,3.75
Bruton 1998 —_—t n=24,23.92(1.29) n=28, 24.76 (1.39) -1.00 -5.02,3.02
Cooke 1998 —_ n=32, 30.57 (2.34) n=32, 27.84 (1.99) 4.18 -2.31, 1067
Embleton 2005 —_—t n=19, 25.25(1.23) n=21, 25.17 (1.06) -0.05 -3.64,3.54
Koo 2006 — n=35, 28.35(1.25) n=39, 30.81(0.74) -2.37 529,055
Picaud 2008 S n=23,29.33(2.08) n=23, 25.57 (1.40) 238 246,717
Rochow 2019 —_— n=28, 24.95(0.98) n=16, 24.24 (0.95) 060 -2.44,364
Roggero 2012 - n=107, 2312 (0.34) n=106, 25.11 (0.33) -2.068 -3.00,-1.12
Overall effect in infancy ‘ n=284, 25.73 (0.44) n=283, 26.29 (0.38) -0.53 -1.62,0.56
In childhood
Lucas 2001 —_— n=66, 13.27 (1.62) n=52, 11.55(1.63) 244 225714
Zachariassen 2011 —— n=67, 16.10(0.87) n=59, 16,10 (0.94) -0.53 -2.85,1.80
Overall effect in childhood = n=133, 14.69 (0.92) n=111,13.97 (0.93) 0.66 -1.88,3.19
In adolescence
Cooke 1998 — n=32,32.39(1.63) n=33, 29.95(1.25) 246 -1.88,6.78
Embleton 2005 n=14,2508(245) n=19,31.64(1.66) -10.46 -21.33, 041
Overall effect in adolescence + n=486, 30.17 (1.43) n=52, 30.57 (1.00) -0.50 -3.84,2.84

At >3 years

Overall effect at >3 years

Favours Supplemented

-20.00 -10.00 0.00

Favours Unsupplemented

T
10.00 20.00

n=179, 18.67 (0.93)

n=163, 19.27 (0.93) 0.36 -1.66, 2.38

b.
Trial Supplemented Unsupplemented  aMD 95% CI
IPD in infancy
Atkinson 1999 —_— n=16,27.17 (1.35)  n=18,27.51(1.80) -1.01 -5.77,3.75
Bruton 1998 ——r n=24,2392(129) n=28,2476(139) -1.00 -502 302
Cooke 1998 n=32,3057 (234) n=32,27.84(199) 418 -2.31,1067
Embleton 2005 —_— n=18,2525 (1.23) n=21,2517(1.06) -0.05 -3.64,3.54
Koo 2006 R e n=35,2835(1.25) n=39,30.61(0.74) -2.37 -529,055
Picaud 2008 —_—tt n=23,2933 (2.08) n=23, 25.57 (1.40) 236 -246,7.17
Rochow 2019 —_— n=28,2495(098) n=16,2424(095) 060 -244,364
Roggero 2012 —— n=107,23.12(0.34) n=106,25.11(0.33) -2.06 -3.00,-1.12
Overall effect for IPD in infancy —— n=284, 2570 (1.06) n=283,27.10(1.06) -1.40 -2.18,-0.63
AD in infancy
Amesz 2010 —_— n=43 2360 (1.08) n=34,2680(1.06) -320 -6.17,-0.23
De Curtis 2002 — n=16,21.90 (1.10) n=17,21.80(1.16)  0.10 -3.04,3.24
O'Connor 2008 B — n=13,16.00 (0.55)  n=14,16.00 (1.07) 0.00 -2.36,2.36
Wauben 1998 —_— n=7,23.60 (1.89) n=9,24.30 (1.57) -0.70 -5.51,411
Overall effect for AD in infancy —_—— n=79,21.15(1.61) n=74,22.05(1.61) -0.90 -3.05,1.24
Overall effect in infancy ——] n=363, 23.43 (0.96) n=357, 24.58 (0.96) -1.15 -2.29,0.00
Favours Supplemented Favours Unupplemented
-10.00 —5‘00 0.00 5.00 10.00

Figure S15. Forest plot of effect of macronutrient supplementation on percent fat mass. a. IPD analysis, b. Combined

IPD and AD analysis. Data are mean and standard error, with adjusted mean difference (aMD) for treatment effect and

95% confidence intervals (Cls) adjusted for sex, gestational age and birthweight z-scores. The box size of point estimate

is proportional to inverse variance within each age group. P-value for heterogeneity of IPD analysis in infancy = 0.07,

in childhood = 0.43, in adolescence = 0.02, at >3 years = 0.23. IPD, individual participant data; AD, aggregated data.
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a
Trial L aMD 95% Cl
In infancy
Atkinson 1999 H— n=16,6.13(0.25) n=18,5.39(0.30)  0.64 -0.09, 1.38
Bruton 1998 - n=24,569(0.35) n=28,5.23(0.27) 030 -0.59, 1.19
Cooke 1998 + n=32, 2.74 (0.13) n=33, 2.65 (0.13) 0.18 -0.19,0.55
Embleton 2005 + n=19, 4.19 (0.10) n=21, 4.20 (0.10) -0.20 -0.42,0.02
Koo 2008 —+ n=35, 5.84 (0.21) n=40, 6.18 (0.22) -0.38 -0.95,0.24
Picaud 2008 + n=23, 4.02 (0.17) n=23, 3.93 (0.12) 017 -0.21,0.55
Rochow 2019 #+ n=28, 4.37 (0.11) n=28, 4.37 (0.11) 025 -0.07,0.57
Roggero 2012 ‘I n=107, 5.04 (0.07) n=106, 4.87 (0.06) 0.23 0.06,0.39
Overall effect in infancy s n=284,4.79 (0.08) n=285, 4.69 (0.08)  0.14 -0.003, 0.29
In childhood J
Lucas 2001 3 — n=66, 18.26 (0.45) n=52, 18.18(0.42) -0.03 -1.25 1.20
Zachariassen 2011 3 —+ n=67, 16.68 (0.25) n=59, 17.38(0.32) -0.74 -1.42 -0.06
Overall effect in childhood " n=133, 17.46 (0.27) n=111, 17.75(0.26) -0.35 -1.03, 0.33
In adolescence
Cooke 1998 3 —T n=32, 28.17 (0.99) n=32, 28.17 (0.99) 1.00 -1.95,3.95
Embleton 2005 3 —_— n=14,20.58 (0.78) n=19,21.38(0.82) -3.11 -6.89, 0.67
Overall effect in adolescence —‘-— n=486, 25.86 (0.89) n=52, 25.53(0.84) -0.25 -2.34,1.83
At >3 years
Overall effect at >3 years p- n=179, 19.62 (0.41) n=163, 20.23 (0.43) -0.35 -1.10, 0.40
Favours Unsupplemented | Favours Supplemented
-10.00 -5.00 0.00 5.00 10.00
b
Trial L aMD 95% CI
IPD in infancy
Atkinson 1999 —— n=16, 6.13 (0.25) n=18, 5.39 (0.30) 064 -0.09,1.38
Bruton 1988 —_— n=24, 5.69 (0.35) n=28, 5.23 (0.27) 0.30 -0.59,1.18
Cooke 1998 . n=32,2.74 (0.13) n=33, 2.65(0.13) 0.18 -0.19,0.55
Embleton 2005 - n=19, 4.19 (0.10) n=21, 4.20 (0.10) -0.20 -0.42,0.02
Koo 2006 — n=35, 584 (0.21) n=40, 6.18 (0.22) -0.36 -0.95,0.24
Picaud 2008 - n=23, 4.02 (0.17) n=23, 3.93 (0.12) 017 -0.21,0.55
Rochow 2019 Rl n=28, 4.37 (0.11) n=28, 4.37 (0.11) 025 -0.07,057
Roggero 2012 - n=107, 5.04 (0.07) n=106, 487 (0.06) 023 0.06,0.39
Overall effect for IPD in infancy 1. n=284,4.72 (0.51) n=285,4.59(0.51) 0.14 0.02, 0.25
AD in infancy
Amesz 2010 = n=43, 5.78 (0.09) n=34, 564 (0.11) 0.14 -0.14,0.42
De Curtis 2002 " n=16, 3.21 (0.06) n=17, 3.08 (0.10) 0.13 -0.10,0.36
O'Conner 2008 —— n=13, 8.01 (0.17) n=14, 7.37 (0.33) 0.64 -0.09,1.38
Overall effect for AD in infancy 1’ n=72, 5.57 (0.83) n=65, 5.43 (0.83) 0.14 0.04, 0.23
Overall effect in infancy 4. n=356, 5.15(0.49) n=350,5.01(0.49) 0.14 0.06, 0.22
IPD in childhood
Lucas 2001 — n=66, 18.26 (0.45) n=52 18.18(0.42) -0.03 -1.25, 120
Zachariassen 2011 —=— n=67, 16.68 (0.25) n=59,17.38(0.32) -0.74 -1.42 -0.06
Overall effect for IPD in childhood —"- n=133, 17.39 (0.67) n=111, 17.83 (0.68) -0.45 -1.12,0.23
AD in childhood
Amesz 2010 —_— n=31,18.90 (0.50) n=20, 18.40 (0.85) 0.50 -1.44,2.44
Fewtrell 2001 —_—— n=70, 19.80 (0.43) n=83, 19.30(0.33) 0.50 -0.56, 1.56
Overall effect for AD in childhood 7F n=101, 19.71 (0.90) n=103, 19.23 (0.91) 0.48 -0.84,1.81
Overall effect in childhood - n=234, 18.55 (0.56) n=214, 18.53 (0.56) 0.02 -0.72,0.76
IPD in adolescence
Cooke 1998 n=32, 2817 (0.99) n=32, 28.17 (0.99) 022 -2.65 3.09
Embleton 2005 — n=14,20.58 (0.78) n=19,21.38(0.82) -1.28 -3.78,1.22
Overall effect for IPD in adolescence 4‘}; n=46, 25.86 (0.89) n=52, 25.53(0.84) -0.07 -2.12,1.99
At >3 years
Overall effect for AD at >3 years 7’7 n=101, 19.74 (3.10) n=103, 19.27 (3.10) 0.47 -0.85,1.79
Overall effect for IPD at >3 years & n=179, 20.84 (2.17) n=163, 21.28 (2.17) -0.44 -1.06,0.19
Overall effect at >3 years Fidbisat s n=280, 19.75 (3.10) n=266, 21.28 (2.17) 0.02 -0.71,0.75

-400 -2.00 0.00 200

4.00

Figure S16. Forest plot of effect of macronutrient supplementation on lean mass. a. IPD analysis, b. Combined IPD

and AD analysis. Data are mean and standard error, with adjusted mean difference (aMD) for treatment effect and 95%

confidence intervals (CIs) adjusted for sex, gestational age and birthweight z-scores. The box size of point estimate is

proportional to inverse variance within each age group. P-value for heterogeneity of IPD analysis in infancy = 0.12, in

childhood = 0.40, in adolescence = 0.36, at >3 years = 0.632. IPD, individual participant data; AD, aggregated data.
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Trial d L d aMD  95%Cl
In infancy
Atkinson 1999 —— n=16, 12.21 (0.20) n=18, 11.61(0.22) 0.53 -0.01,1.07
Bruton 1998 —t— n=24,11.54 (0.48) n=24,1154(0.48) -0.09 -1.16,0.98
Cooke 1998 —— n=36,802 (0.41)  n=32,810(0.44) 029 -0.90,1.46
Embleton 2005 — n=19, 12.33(0.20) n=21,12.34(0.11) -0.27 -0.72,0.18
Koo 2006 —H n=35, 11.96 (0.30) n=39,12.25(0.14) -0.31 -0.97,0.35
Picaud 2008 —f— n=23, 11.37 (0.32) n=23,11.48(023) 010 -067,087
Rochow 2019 —— n=28,12.73(0.26) n=16,12.31(0.31) 044 -0.36,1.24
Roggero 2012 -+ n=107,1270(0.12) n=106, 12.18(0.12) 0.56 0.22,0.90
Overall effect in infancy ‘ n=283, 11.84 (0.13) n=283, 11.59 (0.11) 0.21 -0.03, 0.46
In childhood
Lucas 2001 —a— n=66, 13.57 (0.26) n=52,13.53(0.25) -0.04 -0.76,0.68
Zachariassen 2011 - n=67,11.93(0.13) n=59,12.33(0.15) -037 -0.71,-0.03
Overall effect in childhood ’ n=133, 12.74 (0.15) n=111, 12.74 (0.16) -0.20 -0.58,0.18
In adolescence
Cooke 1998 T n=32,12.51(0.29) n=32, 12.51(0.29) 0.56 -0.17,1.30
Embleton 2005 n=14,10.71(0.85) n=19,11.67(0.27) -206 -531,120
Overall effect in adolescence * n=46, 11.96 (0.34) n=52,11.98 (0.18) -0.12 -0.86, 0.62
At >3 years
Overall effect at >3 years L 3 n=179, 12.54 (0.15) n=163, 12.60 (0.12) -0.20 -0.54,0.14
Favours Unpplemented Favours Supplemented
T T T
-6.00 -400 -2.00 0.00 2.00 4.00 6.00
b.
Trial F L ! aMD  95% Cl
IPD in infancy
Atkinson 1999 —— n=16,12.21(0.20) n=18,1161(0.22) 053 -0.01,1.07
Bruton 1998 —_— n=24, 11.54 (0.48) n=24,11.54(0.48) -0.09 -1.16,0.98
Cooke 1998 e B n=36, 8.02 (0.41) n=32, 8.10 (0.44) 0.29 -0.90,1.46
Embleton 2005 — n=19,12.33(0.20) n=21,12.34(0.11) -027 -0.72,0.18
Koo 2006 — n=35, 11.96 (0.30) n=39,12.25(0.14) -0.31 -0.97,0.35
Picaud 2008 —— n=23,11.37 (0.32) n=23,11.48(023) 0.10 -0.67,0.87
Rochow 2019 — n=28, 12,73 (0.26) n=16, 12,31 (0.31) 0.44 -0.36,1.24
Roggero 2012 —— n=107,12.70(0.12) n=106, 12.18(0.12) 0.56 0.22, 0.90
Overall effect for IPD in infancy ’ n=283, 11.68 (0.51) n=283, 11.45(0.51) 0.23 0.03,0.43
AD in infancy
Amesz 2010 — n=43, 13.00 (0.17) n=34,1260(0.19) 040 -0.09, 0.89
Overall effect for AD in infancy —— n=43,13.03 (1.44) n=34,12.63(1.44) 0.40 -0.30,1.10
Overall effect in infancy & n=326, 12.35 (0.76) n=317, 12.04 (0.76) 0.31 -0.05, 0.68
IPD in childhood
Lucas 2001 —_— n=66, 13.57 (0.26) n=52,13.53(0.25) -0.04 -0.76,0.68
Zachariassen 2011 —= n=67, 11.93(0.13) n=59,12.33(0.15) -0.37 -0.71,-0.03
Overall effect for IPD in childhood R 3 n=133,12.70 (1.34) n=111,12.98 (1.34) -0.28 -0.62,0.07
AD in childhood
Amesz 2010 —_— n=31,11.20(0.20) n=20, 10.80(0.29) 040 -0.29,1.09
Fewtrell 2001 —e— n=70, 1410 (0.18) n=83,14.00(0.14) 010 -0.35 0.55
Overall effect for AD in childhood + n=101, 12.85(1.36) n=103, 12.68 (1.36) 0.18 -0.36, 0.71
Overall effect in childhood ’ n=234, 12.78 (0.95) n=214, 12.83 (0.95) -0.05 -0.37,0.27
IPD in adolescence
Cooke 1998 —— n=32,12.51(0.29) n=32,1251(0.29) 0.34 -0.39,1.07
Embleton 2005 n=14,10.71 (0.85) n=19, 1167 (0.27) -1.38 -3.05 0.28
Overall effect for IPD in adolescence + n=46, 11.96 (0.34) n=52, 11.98 (0.18) -0.08 -0.80, 0.65
At >3 years
Overall effect for IPD at >3 years 4 n=179, 12.24 (0.72) n=163, 12.44 (0.72) -0.20 -0.51,0.11
Overall effect for AD at >3 years -9 n=101, 12.76 (1.03) n=103, 12.58 (1.03) 0.18 -0.35,0.72

Overall effect at>3 years n=280, 12.50 (0.63) n=266, 12.51 (0.63) -0.01 -0.32,0.30

Favours Unspplemented ‘ Favours Supplemented
. - : p .

-4.00 -2.00 0.00 2,00 4,00

Figure S17. Forest plot of effect of macronutrient supplementation on lean mass index. a. IPD analysis, b. Combined
IPD and AD analysis. Data are mean and standard error, with adjusted mean difference (aMD) for treatment effect and
95% confidence intervals (Cls) adjusted for sex, gestational age and birthweight z-scores. The box size of point estimate
is proportional to inverse variance. P-value for heterogeneity of IPD analysis in infancy = 0.37, in childhood = 0.41, in

adolescence = 0.04, at >3 years = 0.11. IPD, individual participant data; AD, aggregated data.



-400.0 -200.0 0.00

200.00

400.00

Nutrients 2022, 14, 392 28 of 76
a.
Trial aMD 95% CI
In infancy
Atkinson 1999 — n=16,206.78 (12.30) n=18,174.78 (1113) 2537 -541,56.16
Bruton 1998 — n=23,193.18 (11.61) n=29, 164.79 (10.48) 2274 -1085,56.12
Cooke 1998 =+ n=33, 185.38 (5.66) n=33, 169.27 (5.77) 1498 -169,3164
Embleton 2005 + n=20,102.90 (6.07)  n=21,99.92 (3.28) 406 -1850,857
Koo 2006 =+ n=45, 204 .45 (8.28) n=40, 209.50 (10.03) -9.40 -35.07,1627
Picaud 2008 + n=23,100.34 (6.47)  n=23,86.19 (369) 1464 1.82,27.46
Overall effect in infancy * n=149,169.01 (4.89) n=164, 158.37 (4.88) 10.22 0.52,19.92
In adolescence
Cooke 1998 _— n=32, 152721 (44.37) n=33, 1557.14 (54.89) 196 -146.53,150.45
Embleton 2005 _— n=14,1137.40 (48.59) n=19, 1160.21 (31.76) -174.5 -347.49,-155
Overall effect in adolescence —_— n=46, 1408.58 (43.19) n=52, 1412.11 (45.23) -27.52 -131.22,76.17
Favours Unsupplemented Favours Supplemented
. !
-400.0 -200.0 0.00 200.00 400.00
b
Trial ! aMD 95% CI
IPD in infancy
Atkinson 1999 | n=16, 206.78 (12.30) n=18,174.78 (11.13) 2537 -541,56.16
Bruton 1998 T n=23, 19318 (11.61) n=29, 164.79 (10.48) 2274 -10.65,56.12
Cooke 1998 s n=33, 185.38 (5.66) n=33, 169.27 (5.77) 1498 -169,3164
Embleton 2005 - n=29, 102.90 (6.07) n=21,99.92 (3.28) -496 -18.50,8.57
Koo 20068 n=45, 204 45 (8.28) n=40, 209.50 (10.03) -9.40 -3507,16.27
Picaud 2008 n=23, 100.34 (6.47) 1464 1.82,2746
‘Overall effect for IPD in infancy {’ n=149, 163.11 (20.56) n=164, 153.12 (20.55) 9.99 2.51,1747
AD in infancy
Amesz 2010 - n=42, 15050 (4.86) n=30, 134.20 (4.25) 1630 3.65.28.96
Chan 1994 + n=28, 98.50 (1.32) n=15, 110.00 (3.87) -11.50 -19.52,-3.48
De Curtis 2002 t n=16, 68.20 (2.65) n=17, 65.00 (3.06) 320 -427,1113
Lucas 1992 - n=16, 115.30 (1.35) n=15, 94.70 (0.96) 2060 -17.36,23.84
O'Connor 2008 | n=13, 185.80 (8.07) n=14,156.00 (10.64) 2980 363,5597
Pettifor 1989 * n=29, 81,00 (4.46) n=30, 74.00 (3.83) 700 -452,18.52
Wauben 1998 —_ n=7,209.90 (10.24) ,223.00 (9.73) -13.10 -40.79,14.59
Overall effect for AD in infancy & 1,133.50 (18.97)  n=130,121.13(19.00) 1237 8.37,16.38
Overall effect in infancy 0 n=300, 148.31 (13.99) n=294, 137.12 (14.00) 1118 6.88,15.49
AD in childhood
Amesz 2010 —_— n=31, 909,40 (17.89) n=20, 896.40 (28.89) 13.00 -53.60,79.60
Overall effect for AD in childhood + n=31,909.40 (17.89) n=20, 896.40 (28.89) 13.00 -53.60,79.60
IPD in adolescence
Cooke 1998 _—— n=32, 1527.21 (44.37) n=33, 1557.14 (54.89) 1.86 -146.53, 15045
Embleton 2005 —_— n=14, 1137 40 (48.59) n=19, 1160.21 (31.76) -174.5 -347.49,-155
Overall effect for IPD in adolescence —’— n=46,1331.58 (143.31)  n=52,1356.98 (142.80) -25.40 -113.56,62.76
AD in adolescence
Lucas 1989¢ — n=93, 1016.00 (26.44) n=86, 1064.00 (24.16) -48.00 -118.19,22.19
Lucas 1990¢ —_— n=24, 1061.00 (61.24) n=36, 1138.00 (51.67) -77.00 -234.04,80.04
‘Overall effect for AD in adolescence + n=117,1042.40 (144.71) n=122,1095.34 (144.72) -52.94 -144.79,38.91
‘Overall effect in adolescence + n=163, 1186.99 (101.83) n=174,1226.16 (101.67) -39.17 -103.00, 24.67
At >3 years
Overall effect for IPD at >3 years —’— n=46,1331.49 (130.05) n=52, 1356.49 (129.49) -25.00 -113.17,63.16
Overall effect for AD at >3 years R n=148, 1001.27 (106.38) n=142, 1022.48 (106.38) -21.21 -87.37,44.95
Overall effect at >3 years Eavies Uil entad®—  Favours Supplemented  M=194,1166.38 (84.02)  n=194,1189.49 (83.78) 2311 -7833,32.11

Figure S18. Forest plot of effect of macronutrient supplementation on bone mineral content. a. IPD analysis, b.
Combined IPD and AD analysis. Data are mean and standard error, with adjusted mean difference (aMD) for treatment
effect and 95% confidence intervals (Cls) adjusted for sex, gestational age and birthweight z-scores. The box size of point
estimate is proportional to inverse variance within each age group. P-value for heterogeneity of IPD analysis in infancy

=0.21, in adolescence = 0.91. IPD, individual participant data; AD, aggregated data.
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Trial L aMD 95% Cl

In infancy
Atkinson 1999 —— n=16, 0.30 (0.008) n=18,0.28(0.009) 0.009 -0.013, 0.031
Bruton 1998 - n=23,0.29 (0.008) n=29,0.28(0.009) 0.015 -0.010, 0.041
Cooke 1998 ——— n=33, 0.30 (0.006) n=33,0.29(0.008) 0.010 -0.008, 0.028
Embleton 2005 — n=19, 0.24 (0.007) n=21,0.23(0.003) 0.008 -0.013,0.019
Koo 2006 —4— n=35,0.31 (0.007) n=40,0.31(0.008) -0.003 -0.024,0.017

Overall effect in infancy ‘ n=126, 0.29 (0.004) n=141.0.28 (0.004) 0.010 -0.001, 0.017

In adolescence

Cooke 1998 —— n=32, 0.87 (0.01) n=33, 0.89(0.02) -0.010 -0.051, 0.030
Embleton 2005 —_— n=14, 0.78 (0.02) n=18, 0.79(0.01) -0.060 -0.123, -0.005
Overall effect in adolescence —’— n=46, 0.85 (0.01) n=52, 0.85 (0.01) -0.009 -0.038, 0.020

Favours Unspplemented Favours Supplemented
T " T T
-0.100 -0.050 -0.000 0.050 0.100

b.

Trial amMp 95% Cl

IPD in infancy

Atkinson 1999 - n=16, 0.30 (0.008) n=18, 0.28 (0.009) 0009 -0.013,0.031
n=23, 0.29 (0.008) n=28, 0.28 (0.009) 0015 -0.010,0.041
n=33, 0.29 (0.006) 0010 -0.008, 0.028
n=19, 0.24 (0.007) n=21,0.23 (0.003) 0008 -0.013,0.019
n=35,0.31 (0.007) n=40, 0.31 (0.008) -0.003 -0.024,0.017
n=126, 0.288 (0.060) n=141, 0.279 (0.060) 0.009 0.001,0.017

Bruton 1998 —
Cooke 1998 —

R
| —
{ o
Embleton 2005 —
Koo 2006 —_—
Overall effect for IPD in infancy &
AD in infancy
O'Connor 2008 —__ n=13,0594 (0.009) n=14, 0.579 (0.008) 0.015 -0.009, 0.039
Pettifor 1989 — n=29,0.174 (0.007)  n=30, 0.162 (0.007) 0012 -0.008,0.032
Picaud 2008 —- n=21,0.221(0.006) n=21,0.198 (0.004) 0023 0.009,0.038
Overall effect for AD in infancy —— n=65,0.330 (0.078)  n=65,0.312(0.078)  0.018 0.003,0.033
Overall effect in infancy R 2 n=189, 0.300 (0.049) n=206,0.205 (0.049) 0.014 0.005,0.022
H

AD in childhood

Amesz 2010 e n=31,0.740 (0.011)  n=20, 0.740 (0.013) 0.000 -0.034,0.034
Overall effect for AD in childhood ‘4 n=31, 0.740 (0.011)  n=20, 0.740 (0.013) 0.000 -0.034, 0.034
IPD in adolescence

Cooke 1998 —_— n=32, 0.87 (0.01) n=33, 0.89 (0.02) -0.010 -0.051,0.030

Embleton 2005 _— n=14,0.79 (0.02) n=19,0.79 (0.01) -0.060 -0.123,-0.005

Overall effect for IPD in adolescence n=46, 0.834 (0.035) n=52,0.839 (0.035) -0.005 -0.031,0.021
AD in adolescence

Lucas 1989¢c n=93, 0891 (0008) n=86,0901(0008) -0010 -0032 0012
Lucas 1990c n=24,0913 (0.014) n=36,0915(0.016) -0.002 -0.043,0.039
Overall effect for AD in adolesecne

—
=

—a

—e

Overall effect in adolescence —&
e

_‘

4

n=117,0.901 (0.035) n=122,0.909 (0.035) -0.008 -0.036,0.020
=163, 0.867 (0.025) n=174,0.874 (0.025) -0.007 -0.026,0.013
At>3 years

Overall effect for IFD at >3 years n=46,0.834 (0.062) n=52,0.839 (0.062) -0.005 -0.032,0.021
48,0.847 (0.051)  n=142,0.853 (0.051) -0.006 -0.030,0.018

n=194, 0.840 (0.040) n=194, 0.846 (0.040) -0.006 -0.024,0.012

Overall effect for AD at >3 years n

Overall effect at >3 years Favours Unspplemented

Favours Supplemented

T
-0.100 -0.050 -0.000 0.050 0.100

Figure S19. Forest plot of effect of macronutrient supplementation on bone mineral density. a. IPD analysis, b.
Combined IPD and AD analysis. Data are mean and standard error, with adjusted mean difference (aMD) for treatment
effect and 95% confidence intervals (CIs) adjusted for sex, gestational age and birthweight z-scores. The box size of point
estimate is proportional to inverse variance within each age group. P-value for heterogeneity of IPD analysis in infancy

=0.74, in adolescence = 0.91. IPD, individual participant data; AD, aggregated data.
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Table S1. Risk of bias within studies.

Study Randomisation! Concealment? Performance? Detection* Attrition® Reporting®
Studies with IPD
Agosti 2003 Unclear Unclear Low Low Low Low
Atkinson 1999 Low Low Low Low Low Low
Biasini 2012 High High High Low Low Low
Brunton 1998 Low Low Low High Low Low
Cooke 1998 Low Low Low Low Low Low
Embleton 2005 Low Low Low Low High Low
Fewtrell 2001 Low Low Low Low Low Low
Koo 2006 Low Low Low Low Low Low
Litmanovitz 2007 High High Low Low Low Low
Lucas 1996 Low Low High Low Low Low
Lucas 2001 Low Low Low Low Low Low
Moltu 2013 Low Low High High Low Low
Morgan 201 Low Low Low Low Unclear Low
Mukhopadhyay 2007 Low Low Unclear Unclear Low Low
Picaud 2008 Low Low Low Low Low Low
Rochow 2019 Low Low Low Low Low Low
Roggero 2012 Low Low High Low Low Low
Tan 2008 Low Low High High Low Low
Zachariassen 2001 Low Low High High Low Low
Studies with AD
Amesz 2010 Low Low Low Unclear High Low
Bellagamba 2016 Low Unclear Low Low Unclear Low
Brooke 1985 Unclear Unclear Low Unclear Low Low
Carver 2001 Low Unclear Unclear Unclear High Unclear
Chan 1994 Unclear Unclear Unclear Unclear Low Low
Cooper 1985 Unclear Unclear Unclear Unclear Low High
De Curtis 2002 Unclear Unclear Unclear Unclear Low Low
Dogra 2017 Low Low Low Low High Low
Jeon 2011 Unclear Unclear Unclear Unclear High Unclear
Lin 2004 Unclear Unclear Unclear Unclear Low Low
Lucas 1989 Low Low High Low High Low
Lucas 1990 Low Low High Low High Low
Lucas 1992 Unclear Unclear Unclear Unclear Low Low
O’Connor 2008 Low Low Unclear Unclear High Low
Svenningsen 1982 Unclear Unclear Unclear Unclear Low High
Wauben 1998 Low Unclear High High High Low
Wheeler 1996 Low Unclear Unclear Unclear Low Low
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Study

Randomisation!

Concealment?

Performance3?

Detection*

Attrition®

Reporting?

Random sequence generation. 2Allocation concealment. 3Blinding of participants and personnel. ‘Blinding of outcome assessment.

5Incomplete outcome data. ¢Selective reporting.

We used IPD not the published data for studies with IPD, so the risk of reporting bias is low for all the studies with IPD.

IPD: individual participant data; AD: aggregated data.

Table S2. Subgroup analyses of infant sex.

Outcome Subgroup No. of trials | No. of | aMD (95% CI) P for overall | P for | P for
participants effect heterogeneity subgroup
interaction

BMI
BMI in | Boys 3 trials 155 -0.32 (-0.85, 0.21) 0.23 0.17 0.25
childhood Girls 3 trials 178 0.10 (-0.39, 0.59) 0.70 0.74
(kg/m2)
BMI in infancy | Boys 18 trials 1036 0.09 (-0.09, 0.27) 0.32 0.18 0.36
(kg/m?) Girls 18 trials 972 -0.03 (-0.21, 0.15) 0.75 0.76
BMI in toddlers | Boys 10 trials 592 -0.10 (-0.30, 0.11) 0.35 0.09 0.72
(kg/m?) Girls 10 trials 602 -0.05 (-0.25, 0.16) 0.66 0.67
BMI in | Boys 2 trials 50 0.45 (-1.59, 2.48) 0.66 0.08 0.68
adolescence Girls 2 trials 53 -0.15 (-2.13, 1.83) 0.88 0.06
(kg/m?)
BMI at >3 years | Boys 5 trials 205 -0.12 (-0.74, 0.50) 0.71 0.01 0.73
(kg/m?) Girls 5 trials 231 0.03 (-0.55, 0.61) 0.92 0.16
BMI z-scores in | Boys 18 trials 1036 0.07 (-0.06, 0.20) 0.29 0.18 0.30
infancy Girls 18 trials 972 -0.03 (-0.16, 0.10) 0.67 0.76
BMI z-scores in | Boys 10 trials 592 -0.10 (-0.25, 0.05) 0.20 0.66 0.63
toddlers Girls 10 trials 602 -0.05 (-0.20, 0.11) 0.54 0.09
BMI z-scores in | Boys 3 trials 155 -0.25 (-0.58, 0.09) 0.15 0.28 0.21
childhood Girls 3 trials 178 0.05 (-0.27, 0.36) 0.77 0.82
BMI z-scores in | Boys 2 trials 50 0.01 (-0.74, 0.75) 0.99 0.10 0.76
adolescence Girls 2 trials 53 -0.16 (-0.88, 0.56) 0.66 0.02
BMI  z-scores | Boys 5 trials 205 -0.18 (-0.49, 0.13) 0.26 0.09 0.42
at >3 years Girls 5 trials 231 -0.01 (-0.29, 0.29) 0.98 0.24
Weight
Weight in | Boys 18 trials 1043 0.12 (-0.03, 0.26) 0.13 0.01 0.63
infancy (kg) Girls 18 trials 989 0.06 (-0.09, 0.22) 0.42 0.06
Weight in | Boys 10 trials 599 -0.01 (-0.22, 0.20) 0.94 0.28 0.86
toddlers (kg) Girls 10 trials 605 0.02 (-0.19, 0.23) 0.85 0.53
Weight in | Boys 3 trials 155 -0.88 (-1.98, 0.23) 0.12 0.20 0.32
childhood (kg) | Girls 3 trials 178 -0.12 (-1.15, 0.91) 0.82 0.58

Boys 2 trials 50 0.69 (-5.09, 6.48) 0.81 0.12 0.74
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) P for overall | P for | P for
participants effect heterogeneity subgroup
interaction

Weight in | Girls 2 trials 53 -0.64 (-6.28, 5.01) 0.82 0.38
adolescence
(kg)
Weight at >3 | Boys 5 trials 205 -0.50 (-2.09, 1.08) 0.53 0.04 0.80
years (kg) Girls 5 trials 231 -0.22 (-1.71, 1.26) 0.77 0.46
Weight z-scores | Boys 18 trials 1043 0.11 (-0.02, 0.23) 0.11 0.006 0.44
in infancy Girls 18 trials 989 0.03 (-0.10, 0.17) 0.63 0.12
Weight z-scores | Boys 10 trials 599 0.06 (-0.09, 0.22) 0.41 0.25 0.47
in toddlers Girls 10 trials 605 -0.01 (-0.17, 0.14) 0.86 0.10
Weight z-scores | Boys 3 trials 155 -0.88 (01.98, 0.23) 0.12 0.47 0.44
in childhood Girls 3 trials 178 -0.12 (-1.15, 0.91) 0.82 0.74
Length/height
Length in | Boys 18 trials 1036 0.28 (-0.21, 0.77) 0.26 0.07 0.64
infancy (cm) Girls 18 trials 972 0.45 (-0.06, 0.95) 0.08 0.04
Height in | Boys 10 trials 595 0.24 (-0.37, 0.84) 0.44 041 0.87
toddlers (cm) Girls 10 trials 603 0.16 (-0.44, 0.76) 0.59 0.25
Height in | Boys 3 trials 156 -1.25 (-2.94, 0.45) 0.15 0.75 0.70
childhood (cm) | Girls 3 trials 178 -0.80 (-2.38, 0.78) 0.32 0.73
Height in | Boys 2 trials 50 -1.62 (-6.73, 3.49) 0.53 0.87 0.74
adolescence Girls 2 trials 53 -0.41 (-5.39, 4.58) 0.87 0.76
(cm)
Height at >3 | Boys 5 trials 206 -1.45 (-3.19, 0.30) 0.10 0.93 0.54
years (cm) Girls 5 trials 231 -0.70 (-2.35, 0.95) 0.40 0.94
Length z-scores | Boys 18 trials 1036 0.09 (-0.05, 0.24) 0.21 0.01 0.98
in infancy Girls 18 trials 972 0.09 (-0.06, 0.24) 0.24 0.12
Height z-scores | Boys 10 trials 595 0.20 (0.02, 0.37) 0.03 0.21 0.21
in toddlers Girls 10 trials 603 0.04 (-0.13, 0.21) 0.64 0.05
Height z-scores | Boys 3 trials 156 -0.21 (-0.51, 0.08) 0.16 0.65 091
in childhood Girls 3 trials 178 -0.19 (-0.47, 0.09) 0.18 0.74
Height z-scores | Boys 2 trials 50 0.07 (-0.52, 0.64) 0.83 0.27 0.57
in adolescence Girls 2 trials 53 -0.17 (-0.73, 0.39) 0.55 0.63
Height z-scores | Boys 5 trials 206 -0.14 (-0.40, 0.12) 0.29 0.48 0.84
at >3 years Girls 5 trials 231 -0.18 (-0.43, 0.07) 0.16 0.85
Weight for | Boys 18 trials 1036 0.06 (-0.07, 0.18) 0.38 0.17 0.42
length z-scores | Girls 18 trials 972 -0.02 (-0.15, 0.11) 0.78 0.62
in infancy

Boys 10 trials 591 -0.06 (-0.21, 0.09) 0.44 0.16 0.76
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) P for overall | P for | P for
participants effect heterogeneity subgroup
interaction

Weight for | Girls 10 trials 602 -0.03 (-0.18, 0.13) 0.73 0.51
length z-scores
in toddlers
HC
HC in infancy | Boys 18 trials 1045 0.01 (-0.23, 0.26) 0.91 0.05 0.94
(cm) Girls 18 trials 989 -0.00 (-0.25, 0.25) 0.99 0.12
HC in toddlers | Boys 11 trials 611 -0.09 (-0.35, 0.16) 0.48 0.71 0.70
(cm) Girls 11 trials 615 -0.16 (-0.41, 0.09) 0.21 0.07
HC in | Boys 3 trials 151 -0.18 (-0.71, 0.35) 0.50 0.59 0.80
childhood (cm) | Girls 3 trials 166 -0.27 (-0.77, 0.23) 0.28 0.06
HC z-scores in | Boys 18 trials 1045 0.01 (-0.13, 0.16) 0.87 0.03 0.78
infancy Girls 18 trials 989 -0.02 (-0.17, 0.13) 0.82 0.11
HC z-scores in | Boys 11 trials 611 -0.05 (-0.23, 0.13) 0.56 0.58 0.62
toddlers Girls 11 trials 615 -0.12 (-0.30, 0.06) 0.20 0.12
Body composition
Fat mass in | Boys 8 trials 291 0.01 (-0.12, 0.14) 0.83 0.006 0.89
infancy (kg) Girls 8 trials 278 0.00 (-0.13, 0.13) 0.99 0.24
Fat mass in | Boys 2 trials 106 0.09 (-0.84, 1.02) 0.84 0.003 0.93
childhood (kg) | Girls 2 trials 138 0.15 (-0.67, 0.98) 0.72 0.32
Fat mass in | Boys 2 trials 49 0.78 (-2.69, 4.24) 0.66 0.08 0.72
adolescence Girls 2 trials 49 -0.13 (-3.64, 3.37) 0.94 0.21
(kg)
Fat mass at >3 | Boys 4 trials 155 0.40 (-0.80, 1.59) 0.52 0.40 0.67
years (kg) Girls 4 trials 187 0.05 (-1.06, 1.14) 0.94 0.004
Fat mass index | Boys 8 trials 288 0.01 (-0.28, 0.29) 0.96 0.02 0.78
in infancy | Girls 8 trials 278 -0.05 (-0.34, 0.24) 0.73 0.55
(kg/m?)
Fat mass index | Boys 2 trials 106 0.12 (-0.52, 0.76) 0.71 0.003 0.91
in  childhood | Girls 2 trials 138 0.07 (-0.49, 0.64) 0.80 0.33
(kg/m?)
Fat mass index | Boys 2 trials 49 0.29 (-1.20, 1.79) 0.70 0.08 0.94
in adolescence | Girls 2 trials 49 0.21 (-1.29, 1.71) 0.78 0.04
(kg/m?)
Fat mass index | Boys 4 trials 155 0.22 (-0.41, 0.84) 0.50 0.26 0.76
at >3 years | Girls 4 trials 187 0.09 (-0.49, 0.66) 0.77 0.40
(kg/m2)

Boys 8 trials 289 -0.35 (-1.87, 1.17) 0.65 0.03 0.53
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) P for overall | P for | P for

participants effect heterogeneity subgroup
interaction

Percent fat | Girls 8 trials 278 -0.71 (-2.26, 0.84) 0.37 0.87

mass in infancy

(%)

Percent fat | Boys 2 trials 106 1.11 (-2.68, 4.90) 0.57 0.006 0.73

mass in | Girls 2 trials 138 0.21 (-3.15, 3.56) 0.91 0.35

childhood (%)

Percent fat | Boys 2 trials 49 -0.89 (-5.60, 3.81) 0.71 0.20 0.81

mass in | Girls 2 trials 49 -0.11 (-4.18, 4.61) 0.97 0.07

adolescence (%)

Percent fat | Boys 4 trials 155 0.58 (_2.40, 3.56) 0.70 0.02 0.83

mass at>3 years | Girls 4 trials 187 0.14 (-2.60, 2.87) 0.92 0.46

(%)

Lean mass in | Boys 8 trials 291 0.16 (-0.05, 0.37) 0.13 0.004 0.82

infancy (kg) Girls 8 trials 278 0.13 (-0.08, 0.34) 0.23 0.28

Lean mass in | Boys 2 trials 106 -0.70 (-1.71, 0.32) 0.18 0.37 0.31

childhood (kg) | Girls 2 trials 138 -0.01 (-0.90, 0.89) 0.99 0.80

Lean mass in | Boys 2 trials 49 0.15 (-2.79, 3.08) 0.92 0.22 0.71

adolescence Girls 2 trials 49 -0.65 (-3.63, 2.32) 0.66 0.75

(kg)

Lean mass at >3 | Boys 4 trials 155 -0.52 (-1.63, 0.59) 0.36 0.33 0.67

years (kg) Girls 4 trials 187 -0.19 (-1.20, 0.83) 0.72 0.93

Lean mass | Boys 8 trials 288 0.21 (-0.13, 0.55) 0.23 0.20 0.96

indexininfancy | Girls 8 trials 278 0.22 (-0.13, 0.56) 0.22 0.79

(kg/m?)

Lean mass | Boys 2 trials 106 -0.45 (-1.02, 0.12) 0.12 0.79 0.20

index in | Girls 2 trials 138 0.05 (-0.46, 0.55) 0.86 0.48

childhood

(kg/m2)

Lean mass | Boys 2 trials 49 -0.16 (-1.20, 0.88) 0.77 0.08 0.93

index in | Girls 2 trials 49 -0.09 (-1.14, 0.97) 0.87 0.99

adolescence

(kg/m?)

Lean mass | Boys 4 trials 155 -0.38 (-0.88, 0.12) 0.14 0.19 0.29

index at >3 | Girls 4 trials 187 -0.02 (-0.47, 0.44) 0.95 0.89

years (kg/m?)

Bone development

BMC in infancy | Boys 6 trials 158 7.86 (-5.72,21.45) | 0.26 0.06 0.63

(8) Girls 6 trials 155 12.58 (-1.28,26.43) | 0.08 0.79
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) P for overall | P for | P for
participants effect heterogeneity subgroup
interaction
BMC in | Boys 2 trials 49 -0.31 (-146.51, | 0.99 0.72 0.61
adolescence (g) 145.89)
Girls 2 trials 49 -54.74 (-203.05, | 0.47 0.81
93.58)
BMD in infancy | Boys 5 trials 131 0.005 (-0.008, | 0.45 0.20 0.55
0.018)
Girls 5 trials 136 0.011 (-0.002, | 0.11 0.98
0.023)
BMD in | Boys 2 trials 49 0.002 (-0.039, | 0.92 0.51 0.44
adolescence 0.043)
Girls 2 trials 49 -0.021 (-0.062, | 0.32 0.82
0.021)

Abbreviation: BMI: body mass index; HC: head circumference; BMC: bone mineral content; BMD: bone mineral density; aMD: adjusted

mean difference.

Mean differences were adjusted for gestational age and birthweight z-scores.
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Table S3. Subgroup analyses of size for gestation of the infants

Outcome Subgroup No. of trials | No. of | aMD (95% CI) P for overall | P for | P for
participants effect heterogeneity subgroup
interaction

BMI
BMI in childhood | AGA 3 trials 280 0.02 (-0.38, 0.41) 0.93 0.63 0.21
(kg/m?) SGA 3 trials 53 -0.63 (-1.55, 0.29) 0.18 0.17
BMI in infancy | AGA 18 trials 1442 0.06 (-0.09, 0.21) 0.44 0.39 0.52
(kg/m?) SGA 18 trials 566 -0.03 (-0.28, 0.21) 0.79 0.32
BMI in toddlers | AGA 10 trials 865 -0.06 (-0.23, 0.11) 0.48 0.93 0.77
(kg/m?) SGA 10 trials 329 -0.11 (-0.39, 0.17) 0.44 0.75
BMI in | AGA 2 trials 83 0.04 (-1.54, 1.61) 0.96 0.03 0.68
adolescence SGA 2 trials 20 0.82 (-2.54, 4.18) 0.63 0.01
(kg/m?)
BMI at >3 years | AGA 5 trials 363 0.01 (-0.46, 0.48) 0.97 0.01 0.79
(kg/m?) SGA 5 trials 73 -0.15 (-1.20, 0.90) 0.78 0.01
BMI z-scores in | AGA 18 trials 1442 -0.04 (-0.22, 0.13) 0.63 0.45 0.36
infancy SGA 18 trials 566 0.05 (-0.06, 0.16) 0.37 0.14
BMI z-scores in | AGA 10 trials 865 -0.07 (-0.20, 0.06) 0.32 0.81 0.77
toddlers SGA 10 trials 329 -0.10 (-0.31, 0.11) 0.34 0.98
BMI z-scores in | AGA 3 trials 280 -0.03 (-0.28, 0.23) 0.85 0.72 0.29
childhood SGA 3 trials 53 -0.37 (-0.96, 0.22) 0.21 0.25
BMI z-scores in | AGA 2 trials 83 -0.05 (-0.63, 0.53) 0.87 0.02 1.00
adolescence SGA 2 trials 20 -0.05 (-1.29, 1.18) 0.93 0.004
BMI z-scores at >3 | AGA 5 trials 363 -0.04 (-0.28, 0.19) 0.73 0.06 0.55
years SGA 5 trials 73 -0.22 (-0.74, 0.31) 042 0.01
Weight
Weight in infancy | AGA 18 trials 1462 0.11 (-0.02, 0.24) 0.08 0.03 0.62
(kg) SGA 18 trials 570 0.05 (-0.16, 0.26) 0.62 0.05
Weight in | AGA 10 trials 872 0.02 (-0.16, 0.20) 0.80 0.92 0.68
toddlers (kg) SGA 10 trials 332 -0.05 (-0.34, 0.25) 0.74 0.87
Weight in | AGA 3 trials 280 -0.18 (-1.01, 0.66) 0.68 0.58 0.14
childhood (kg) SGA 3 trials 53 -1.79 (-3.73, 0.16) 0.07 0.13
Weight in | AGA 2 trials 83 -0.53 (-4.99, 3.94) 0.82 0.14 0.54
adolescence (kg) SGA 2 trials 20 2.74 (-6.79, 12.26) 0.57 0.01
Weight at >3 | AGA 5 trials 363 -0.26 (-1.45, 0.93) 0.67 0.09 0.85
years (kg) SGA 5 trials 73 -0.55 (-3.23, 2.13) 0.69 0.001
Weight z-scores | AGA 18 trials 1462 0.11 (-0.01, 0.22) 0.07 0.02 0.30
in infancy SGA 18 trials 570 -0.01 (-0.19, 0.18) 0.95 0.16

AGA 10 trials 872 0.05 (-0.08, 0.18) 043 0.75 0.40
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) P for overall | P for | P for

participants effect heterogeneity subgroup
interaction

Weight z-scores | SGA 10 trials 332 -0.05 (0.26, 0.16) 0.63 0.74

in toddlers

Weight z-scores | AGA 3 trials 278 -0.09 (-0.33, 0.15) 0.47 0.69 0.06

in childhood SGA 3 trials 53 -0.67 (-1.23,-0.12) | 0.02 0.49

Length/ height

Length in infancy | AGA 18 trials 1442 0.38 (-0.05, 0.80) 0.08 0.006 0.99

(cm) SGA 18 trials 566 0.38 (-0.29, 1.05) 0.27 0.09

Height in | AGA 10 trials 868 0.22 (-0.29, 0.72) 0.40 0.46 0.50

toddlers (cm) SGA 10 trials 330 0.12 (-0.71, 0.64) 0.78 0.39

Height in | AGA 3 trials 280 -0.64 (-1.91, 0.62) 0.32 0.77 0.28

childhood (cm) SGA 3 trials 54 -2.41 (-5.35, 0.53) 0.11 0.76

Height in | AGA 2 trials 83 -1.46 (-5.40, 2.49) 0.47 0.90 0.61

adolescence (cm) | SGA 2 trials 20 0.97 (-7.44, 9.38) 0.82 0.10

Height at >3 years | AGA 5 trials 363 -0.80 (-2.12, 0.51) 0.23 0.96 0.48

(cm) SGA 5 trials 73 -1.97 (-4.92, 0.97) 0.19 0.13

Length z-scoresin | AGA 18 trials 1442 0.06 (-0.01, 0.24) 0.07 0.05 0.57

infancy SGA 18 trials 566 0.05 (-0.15, 0.25) 0.64 0.40

Height z-scoresin | AGA 10 trials 868 0.15 (0.01, 0.30) 0.04 0.13 0.36

toddlers SGA 10 trials 330 0.02 (-0.22, 0.25) 0.87 0.54

Height z-scoresin | AGA 3 trials 280 -0.07 (-0.30, 0.15) 0.52 0.40 0.02

childhood SGA 3 trials 54 -0.77 (-1.28,-0.25) | 0.004 0.56

Height z-scoresin | AGA 2 trials 83 -0.06 (-0.52, 0.39) 0.79 0.50 0.73

adolescence SGA 2 trials 20 0.13 (-0.84, 1.09) 0.80 0.002

Height z-scores | AGA 5 trials 363 -0.07 (-0.27, 0.13) 0.47 0.72 0.08

at >3 years SGA 5 trials 73 -0.51 (-0.95, -0.06) | 0.03 0.002

Weight for length | AGA 18 trials 1442 0.06 (-0.05, 0.18) 0.29 0.15 0.23

Z-scores in | SGA 18 trials 566 -0.07 (-0.24, 0.11) 0.45 0.43

infancy

Weight for length | AGA 10 trials 865 -0.03 (-0.16, 0.10) 0.67 0.77 0.58

z-scores in | SGA 10 trials 329 -0.10 (-0.31, 0.11) 0.36 0.96

toddlers

HC

HC in infancy | AGA 18 trials 1465 0.06 (-0.14, 0.27) 0.54 0.05 0.34

(cm) SGA 18 trials 569 -0.13 (-0.46, 0.21) 0.46 0.12

HC in toddlers | AGA 11 trials 896 -0.11 (-0.32, 0.10) 0.30 0.62 0.78

(cm) SGA 11 trials 330 -0.17 (-0.52, 0.18) 0.34 0.31

HC in childhood | AGA 3 trials 264 -0.15 (-0.55, 0.25) 047 0.61 0.54

(cm) SGA 3 trials 53 -0.45 (-1.36, 0.45) 0.33 0.84
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) P for overall | P for | P for
participants effect heterogeneity subgroup
interaction

HC z-scores in | AGA 18 trials 1465 0.06 (-0.06, 0.18) 0.34 0.02 0.08
infancy SGA 18 trials 569 -0.15 (-0.35, 0.05) 0.14 0.67
HC z-scores in | AGA 11 trials 896 0.08 (-0.21, 0.09) 0.41 0.70 0.56
toddlers SGA 11 trials 330 -0.15 (-0.40, 0.10) 0.24 0.29
Body composition
Fat mass in | AGA 8 trials 422 0.01 (-0.10, 0.11) 0.93 0.03 0.70
infancy (kg) SGA 8 trials 147 0.05 (-0.14, 0.23) 0.61 0.11
Fat mass in | AGA 2 trials 211 0.21 (-0.46, 0.88) 0.54 0.37 0.59
childhood (kg) SGA 2 trials 33 -0.29 (-1.98, 1.40) 0.73 0.90
Fat mass in | AGA 2 trials 78 -0.03 (-2.77,2.72) 0.99 0.08 0.50
adolescence (kg) SGA 2 trials 20 2.15 (-3.53, 7.84) 0.45 0.02
Fat mass at >3 | AGA 4 trials 289 0.13 (-0.76, 1.01) 0.78 0.02 0.63
years (kg) SGA 4 trials 53 0.68 (-1.41, 2.77) 0.52 0.04
Fat mass index in | AGA 8 trials 419 -0.03 (-0.27, 0.21) 0.83 0.03 0.78
infancy (kg/m?) SGA 8 trials 147 0.04 (-0.36, 0.44) 0.85 0.07
Fat mass index in | AGA 2 trials 211 0.14 (-0.32, 0.60) 0.56 0.38 0.70
childhood SGA 2 trials 33 -0.11 (-1.27, 1.06) 0.86 091
(kg/m2)
Fat mass index in | AGA 2 trials 78 0.17 (-1.02, 1.36) 0.78 0.02 0.69
adolescence SGA 2 trials 20 0.72 (-1.73, 3.17) 0.56 0.06
(kg/m?)
Fat mass index | AGA 4 trials 289 0.14 (-0.32, 0.60) 0.55 0.02 0.17
at >3  years | SGA 4 trials 53 0.19 (-0.90, 1.28) 0.73 0.18
(kg/m?)
Percent fat mass | AGA 8 trials 420 -0.79 (-2.05, 0.47) 0.22 0.04 0.35
in infancy (%) SGA 8 trials 147 0.38 (-1.75, 2.51) 0.73 0.09
Percent fat mass | AGA 2 trials 211 0.81 (-1.91, 3.53) 0.56 0.42 0.71
in childhood (%) | SGA 2 trials 33 -0.59 (-7.44, 6.26) 0.87 0.93
Percent fat mass | AGA 2 trials 78 -0.68 (-4.45, 3.09) 0.72 0.03 0.69
in  adolescence | SGA 2 trials 20 1.04 (-6.71, 8.80) 0.79 0.23
(%)
Percent fat mass | AGA 4 trials 289 0.43 (-1.76, 2.63) 0.70 0.26 0.86
at >3 years (%) SGA 4 trials 53 -0.07 (-5.26, 5.13) 0.98 0.56
Lean mass in | AGA 8 trials 422 0.20 (0.03, 0.37) 0.03 0.14 0.35
infancy (kg) SGA 8 trials 147 0.04 (-0.25, 0.32) 0.82 0.12
Lean mass in | AGA 2 trials 211 -0.24 (-0.98, 0.50) 0.53 0.35 0.73
childhood (kg) SGA 2 trials 33 -0.59 (-2.46, 1.28) 0.54 0.87

AGA 2 trials 78 -0.47 (-2.79, 1.84) 0.69 048 0.70
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) P for overall | P for | P for
participants effect heterogeneity subgroup
interaction
Lean mass in | SGA 2 trials 20 0.56 (-4.23, 5.35) 0.82 0.13

adolescence (kg)

Lean mass at >3 | AGA 4 trials 289 -0.33 (-1.15, 0.49) 0.43 0.57 0.95
years (kg) SGA 4 trials 53 -0.27 (-2.20, 1.67) 0.79 0.23

Lean mass index | AGA 8 trials 419 0.33 (0.05. 0.61) 0.02 0.05 0.10
ininfancy (kg/m?) | SGA 8 trials 147 -0.14 (-0.61, 0.34) 0.57 0.84

Lean mass index | AGA 2 trials 211 -0.17 (-0.58, 0.25) 0.44 0.46 0.85
in childhood | SGA 2 trials 33 -0.05 (-1.10, 0.99) 0.92 0.34

(kg/m?)

Lean mass index | AGA 2 trials 78 -0.19 (-1.01, 0.63) 0.64 0.05 0.76
in  adolescence | SGA 2 trials 20 0.10 (-1.59, 1.80) 0.91 0.11

(kg/m?)

Lean mass index | AGA 4 trials 289 -0.20 (-0.57, 0.17) 0.29 0.08 0.64
at >3  years | SGA 4 trials 53 0.03 (-0.85, 0.90) 0.95 0.35

(kg/m?)

Bone development

BMC in infancy | AGA 6 trials 248 11.06 (0.20, 21.93) | 0.046 0.31 0.90
(8) SGA 6 trials 65 9.50 (-11.85, 30.54) | 0.38 0.21
BMC in | AGA 2 trials 78 -32.23  (-147.59, | 0.58 091 0.88
adolescence (g) 83.14)
SGA 2 trials 20 -12.33  (-251.26, | 0.92 0.17
226.59)
BMD in infancy AGA 5 trials 212 0.007 (-0.003, | 0.15 045 0.98
0.018)
SGA 5 trials 55 0.007 (-0.013, | 0.49 0.59
0.027)
BMD in | AGA 2 trials 78 -0.006 (-0.038, | 0.72 0.51 0.57
adolescence 0.027)
SGA 2 trials 20 -0.027 (-0.094, | 0.42 0.56
0.040)

Abbreviation: AGA: appropriate for gestational age; SGA: small for gestational age; BMI: body mass index; HC: head circumference; BMC:

bone mineral content; BMD: bone mineral density; aMD: adjusted mean difference.

Mean differences were adjusted for sex and gestational age.
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Table S4. Subgroup analyses of size of infant at birth

Outcome Subgroup No. of | No. of | aMD (95% CI) p for | P for | P for
trials participants overall heterogeneity | subgroup
effect interaction
BMI
BMI in | <lkg 3trials | 76 0.47 (-0.37,1.31) 0.27 0.13 0.12
childhood >1kg 3trials | 257 -0.25 (-0.66, 0.15) 0.22 0.26
(kg/m2)
BMI in infancy | <l kg 17 436 0.04 (-0.24, 0.32) 0.77 0.89 0.89
(kg/m?) trials
>1 kg 18 1572 0.02 (-0.13, 0.17) 0.78 0.36
trials
BMI in toddlers | <1 kg 9 trials | 231 -0.07 (-0.40, 0.27) 0.70 047 091
(kg/m?) >1 kg 10 963 -0.09 (-0.25, 0.08) 0.30 0.44
trials
BMI in | <lkg 2 trials | 10 -3.05 (-6.59, 0.50) 0.08 0.20 0.22
adolescence >1 kg 2 trials | 93 0.57 (-0.95, 2.08) 0.46 0.04
(kg/m?)
BMI at >3 years | <l kg 5trials | 86 0.13 (-0.70, 0.96) 0.75 0.08 0.76
(kg/m?) >1 kg 5trials | 350 -0.05 (-0.54, 0.45) 0.86 0.01
BMI z-scores in | <1 kg 17 436 0.008 (-0.19, 0.21) 0.93 091 0.92
infancy trials
>1kg 18 1572 0.02 (-0.86, 0.13) 0.71 0.35
trials
BMI z-scores in | <1 kg 9 trials | 231 -0.08 (-0.34, 0.17) 0.52 0.41 1.00
toddlers >1 kg 10 963 -0.08 (-0.21, 0.04) 0.19 0.38
trials
BMI z-scores in | <1kg 3trials | 76 0.33 (-0.20, 0.86) 0.22 0.11 0.07
childhood >1kg 3trials | 257 -0.21 (-0.46, 0.05) 0.12 0.45
BMI z-scores in | <1 kg 2 trials | 10 -1.19 (-3.01, 0.63) 0.16 0.38 0.13
adolescence >1kg 2 trials | 93 0.13 (-0.41, 0.68) 0.63 0.03
BMI  z-scores | <l kg 5trials | 86 0.16 (-0.35, 0.66) 0.54 0.11 0.36
at >3 years >1 kg 5 trials | 350 -0.12 (-0.36, 0.12) 0.33 0.04
Weight
Weight in | <lkg 17 449 0.06 (-0.18, 0.29) 0.63 043 0.83
infancy (kg) trials
>1kg 18 1583 0.09 (-0.04, 0.21) 0.17 0.12
trials
Weight in | <lkg 9 trials | 233 -0.18 (-0.54, 0.18) 0.33 0.87 0.30
toddlers (kg) >1kg 10 971 0.03 (-0.14, 0.21) 0.73 0.81
trials




Nutrients 2022, 14, 392 41 of 76

Outcome Subgroup No. of | No. of | aMD (95% CI) p for | P for | P for
trials participants overall heterogeneity | subgroup
effect interaction
Weight in | <lkg 3trials | 76 -0.26 (-1.86, 1.33) 0.75 0.38 0.75
childhood (kg) >1 kg 3trials | 257 -0.56 (-1.42, 0.31) 0.21 0.55
Weight in | <lkg 2 trials | 10 -5.12 (-18.06, 7.82) 0.43 N/A 0.40
adolescence (kg) | >1kg 2 trials | 93 0.77 (-3.47, 5.00) 0.72 0.16
Weight at >3 | <lkg 5 trials | 86 -0.82 (-3.27, 1.64) 0.52 0.55 0.68
years (kg) >1 kg 5 trials | 350 -0.24 (-1.45,0.98) 0.70 0.13
Weight z-scores | <1 kg 17 449 0.02 (-0.19, 0.23) 0.85 0.58 0.65
in infancy trials
>1kg 18 1583 0.08 (-0.04, 0.19) 0.18 0.18
trials
Weight z-scores | <1 kg 9 trials | 233 0.13 (-0.36, 0.16) 0.44 0.86 0.33
in toddlers >1kg 10 971 0.04 (-0.09, 0.17) 0.53 0.90
trials
Weight z-scores | <1kg 3trials | 75 -0.04 (-0.51, 0.42) 0.85 0.44 0.46
in childhood >1kg 3trials | 256 -0.24 (-0.49, 0.01) 0.06 0.87
Length/ height
Length in | <lkg 17 436 0.29 (-0.48, 1.06) 0.46 0.63 0.89
infancy (cm) trials
>1kg 18 1572 0.35 (-0.05, 0.76) 0.09 0.10
trials
Height in | <lkg 9 trials | 231 -0.49 (-1.48, 0.51) 0.34 0.95 0.15
toddlers (cm) >1kg 10 967 0.33 (-0.16, 0.81) 0.19 0.11
trials
Height in | <lkg 3trials | 77 -2.54 (-4.97,-0.11) 0.04 0.85 0.16
childhood (cm) >1 kg 3 trials | 257 -0.56 (-1.89, 0.77) 0.41 0.84
Height in | <lkg 2 trials | 10 -1.90 (-13.39, 9.59) 0.74 N/A 0.87
adolescence >1kg 2 trials | 93 -0.87 (-4.63, 2.89) 0.65 0.96
(cm)
Height at >3 | <l kg 5 trials | 87 -2.49 (-5.20, 0.23) 0.07 0.48 0.24
years (cm) >1 kg 5 trials | 350 -0.66 (-2.01, 0.68) 0.33 0.98
Length z-scores | <1 kg 17 436 0.02 (-0.21, 0.25) 0.85 0.66 0.55
in infancy trials
>1kg 18 1572 0.10 (-0.02, 0.22) 0.10 0.08
trials
Height z-scores | <1 kg 9 trials | 231 -0.09 (-0.37, 0.20) 0.55 0.97 0.13
in toddlers >1kg 10 967 0.16 (0.02, 0.29) 0.03 0.18
trials
<lkg 3trials | 77 -0.48 (-0.91, -0.05) 0.03 0.48 0.15
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Outcome Subgroup No. of | No. of | aMD (95% CI) p for | P for | P for
trials participants overall heterogeneity | subgroup
effect interaction
Height z-scores | >1kg 3 trials | 257 -0.12 (-0.35, 0.12) 0.33 0.40
in childhood
Height z-scores | <1 kg 2 trials | 10 -0.27 (-1.58, 1.05) 0.69 N/A 0.67
in adolescence >1 kg 2 trials | 93 0.22 (-0.41, 0.46) 0.90 0.44
Height z-scores | <1 kg 5trials | 87 -0.45 (-0.86, -0.04) 0.03 043 0.12
at >3 years >1kg 5 trials | 350 -0.08 (-0.28, 0.13) 0.45 0.56
Weight for | <1kg 17 436 -0.01 (-0.2\, 0.19) 0.93 091 0.79
length  z-scores trials
in infancy >1kg 18 1572 0.02 (-0.08, 0.13) 0.69 0.19
trials
Weight for | <1kg 9 trials | 231 -0.09 (-0.35, 0.16) 0.49 0.49 0.75
length  z-scores | >1kg 10 963 -0.05 (-0.17, 0.08) 0.47 0.57
in toddlers trials
HC
HC in infancy | <lkg 17 449 -0.02 (-0.40, 0.35) 0.90 0.71 091
(cm) trials
>1kg 18 1585 0.001 (-0.20, 0.20) 0.99 0.52
trials
HC in toddlers | <l kg 18 261 -0.06 (-0.46, 0.33) 0.76 0.62 0.68
(cm) trials
>1kg 19 965 -0.16 (-0.36, 0.05) 0.14 0.55
trials
HC in childhood | <1 kg 3trials | 74 -0.51 (-1.26, 0.24) 0.18 0.84 0.40
(cm) >1kg 3trials | 243 -0.14 (-0.55, 0.27) 0.51 0.17
HC z-scores in | <l kg 17 449 -0.02 (-0.24, 0.20) 0.85 0.69 0.90
infancy trials
>1kg 18 1585 -0.005 (-0.12, 0.11) 0.94 041
trials
HC z-scores in | <lkg 18 261 -0.05 (-0.33, 0.23) 0.72 0.64 0.74
toddlers trials
>1kg 19 965 -0.11 (-0.25, 0.04) 0.16 0.70
trials
Body composition
Fat mass in | <lkg 8 trials | 161 -0.03 (-0.21, 0.14) 0.71 0.65 0.57
infancy (kg) >1kg 8 trials | 408 0.03 (-0.08, 0.14) 0.62 0.06
Fat mass in | <lkg 2 trials | 44 0.95 (-0.52, 2.43) 0.20 0.07 0.23
childhood (kg) >1 kg 2 trials | 200 -0.05 (-0.74, 0.64) 0.88 0.96
<lkg 2 trials | 10 0.68 (-1.94, 3.30) 0.61 N/A 0.73
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Outcome Subgroup No. of | No. of | aMD (95% CI) p for | P for | P for
trials participants overall heterogeneity | subgroup
effect interaction

Fat mass in | >1kg 2 trials | 88 -0.79 (-8.56, 6.98) 0.84 0.11
adolescence (kg)
Fat mass at >3 | <l kg 4 trials | 54 0.59 (-1.48, 2.66) 0.58 0.30 0.70
years (kg) >1kg 4 trials | 288 0.14 (-0.75, 1.03) 0.75 0.11
Fat mass index | <l kg 8 trials | 160 -0.20 (-0.58, 0.19) 0.32 0.90 0.28
in infancy | >1kg 8 trials | 406 0.06 (-0.19, 0.30) 0.65 0.03
(kg/m?)
Fat mass index | <1kg 2 trials | 44 0.74 (-0.28, 1.75) 0.15 0.03 0.17
in childhood | >1 kg 2 trials | 200 -0.04 (-0.52, 0.43) 0.86 0.98
(kg/m2)
Fat mass index | <l1kg 2 trials | 10 -0.79 (-4.11, 2.52) 0.64 N/A 0.47
in adolescence | >1kg 2 trials | 88 0.48 (-0.65, 1.60) 0.40 0.04
(kg/m2)
Fat mass index | <l kg 4 trials | 54 0.46 (-0.62, 1.54) 0.40 0.11 0.54
at >3 years | >1 kg 4 trials | 288 0.09 (-0.37, 0.56) 0.69 0.06
(kg/m?)
Percent fat mass | <1 kg 8 trials | 161 -1.27 (-3.31, 0.76) 0.22 0.96 0.38
in infancy (%) >1kg 8 trials | 406 -0.20 (-1.48, 1.08) 0.76 0.04
Percent fat mass | <1 kg 2 trials | 44 4.16 (-1.82,10.14) 0.17 0.03 0.20
in childhood (%) | >1kg 2 trials | 200 -0.15 (-2.94, 2.64) 0.92 0.94
Percent fat mass | <1 kg 2 trials | 10 0.32 (-10.20, 10.84) 0.95 N/A 0.92
in adolescence | >1 kg 2 trials | 88 -0.23 (-3.80, 3.33) 0.90 0.07
(%)
Percent fat mass | <1 kg 4 trials | 54 3.49 (-1.65, 8.62) 0.18 0.08 0.20
at >3 years (%) >1kg 4 trials | 288 -0.19 (-2.41, 2.02) 0.86 0.55
Lean mass in | <l kg 8 trials | 161 0.11 (-0.17, 0.39) 0.43 0.66 0.76
infancy (kg) >1kg 8 trials | 408 0.16 (-0.01, 0.33) 0.07 0.10
Lean mass in | <lkg 2 trials | 44 0.02 (-1.62, 1.65) 0.99 0.93 0.64
childhood (kg) >1 kg 2 trials | 200 -0.41 (-1.17, 0.35) 0.29 0.38
Lean mass in | <lkg 2 trials | 10 -4.02 (-10.49, 2.46) 0.22 N/A 0.23
adolescence (kg) | >1 kg 2 trials | 88 0.22 (-1.97, 2.40) 0.84 0.59
Lean mass at >3 | <l kg 4 trials | 54 -0.77 (-2.69, 1.14) 0.43 0.37 0.63
years (kg) >1 kg 4 trials | 288 -0.27 (-1.09, 0.56) 0.53 0.65
Lean mass index | <1 kg 8 trials | 160 0.05 (-0.40, 0.51) 0.82 0.52 0.43
in infancy | >1 kg 8 trials | 406 0.27 (-0.02, 0.55) 0.07 0.37
(kg/m2)

<lkg 2 trials | 44 0.37 (-0.54, 1.28) 0.42 0.15 091
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Outcome Subgroup No. of | No. of | aMD (95% CI) p for | P for | P for
trials participants overall heterogeneity | subgroup
effect interaction

Lean mass index | >1kg 2 trials | 200 -0.31 (-0.73, 0.11) 0.15 0.57
in childhood
(kg/m2)
Lean mass index | <1 kg 2 trials | 10 -1.47 (-3.76, 0.81) 0.20 N/A 0.22
in adolescence | >1kg 2 trials | 88 0.03 (-0.74, 0.80) 0.94 0.03
(kg/m2)
Lean mass index | <1kg 4 trials | 54 0.03 (-0.84, 0.89) 0.95 0.02 0.58
at >3 years | >1 kg 4 trials | 288 -0.24 (-0.61, 0.14) 0.21 0.08
(kg/m?)
Bone development
BMC in infancy | <1kg 6 trials | 84 9.93 (-8.99, 28.86) 0.30 0.82 0.90
(g) >1kg 6 trials | 229 11.35 (-0.03, 22.72) 0.05 0.13
BMC in | <lkg 2 trials | 10 -126.80 (-452.38, | 0.44 N/A 0.52
adolescence (g) 198.78)

>1 kg 2 trials | 88 -14.77 (-124.48, | 0.79 0.74

94.94)

BMD ininfancy | <1kg 5trials | 72 0.007 (-0.011, 0.024) | 0.47 091 0.86

>1kg 5trials | 195 0.008 (-0.002, 0.019) | 0.12 042
BMD in | <lkg 2 trials | 10 -0.055 (-0.146, 0.036) | 0.23 N/A 0.29
adolescence >1 kg 2 trials | 88 -0.004 (-0.034, 0.027) | 0.81 0.34
Abbreviation: BMI: body mass index; HC: head circumference; BMC: bone mineral content; BMD: bone mineral density; aMD: adjusted mean
difference; N/A: not applicable.
Mean differences were adjusted for sex and gestational age.
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Table SS. Subgroup analyses of gestational age of infant at birth

Outcome Subgroup No. of trials | No. of | aMD (95% CI) p for | P for | P for
participants overall heterogeneity subgroup
effect interaction

BMI
BMI in | <28 weeks 3 trials 121 0.62 (-0.03, 1.26) 0.06 0.15 0.01
childhood 29 to 32 weeks | 3 trials 187 -0.46 (-0.93, 0.01) 0.06 <.0001
(kg/m?) 33 to 36 weeks | 2 trials 25 -0.84 (-1.91, 0.23) 0.51 0.13
BMI in infancy | <28 weeks 17 trials 651 0.17 (-0.06, 0.40) 0.14 0.51 0.16
(kg/m?) 29 to 32 weeks | 15 trials 936 -0.08 (-0.26, 0.11) 0.42 0.02

33 to 36 weeks | 7 trials 161 0.26 (-0.16, 0.68) 0.23 0.43
BMI in | <28 weeks 9 trials 317 0.19 (-0.10, 0.48) 0.20 0.51 0.01
toddlers 29 to 32 weeks 9 trials 537 -0.29 (-0.51, -0.07) 0.01 0.03
(kg/m?) 33 to 36 weeks | 6 trials 103 0.15 (-0.22, 0.52) 0.43 0.69
BMI in | <28 weeks 2 trials 17 -2.07 (-5.44, 1.30) 0.21 0.62 0.25
adolescence 29 to 32 weeks | 2 trials 70 0.27 (-1.52, 2.06) 0.76 0.006
(kg/m?) 33 to 36 weeks | 2 trials 16 2.81(-1.16, 6.78) 0.15 0.36
BMI at >3 years | <28 weeks 5 trials 138 0.33 (-0.35, 1.01) 0.34 0.04 0.44
(kg/m?) 29 to 32 weeks | 5 trials 257 -0.26 (-0.85, 0.32) 0.30 <.0001

33 to 36 weeks | 4 trials 41 0.12 (-1.46, 1.70) 0.78 0.04
BMI z-scores in | <28 weeks 17 trials 651 0.11 (-0.06, 0.27) 0.20 0.61 0.50
infancy 29 to 32 weeks 15 trials 936 -0.04 (-0.17, 0.10) 0.60 0.01

33 to 36 weeks | 7 trials 161 0.15 (-0.18, 0.48) 0.38 0.48
BMI z-scores in | <28 weeks 9 trials 317 0.10 (-0.12, 0.32) 0.35 0.49 0.01
toddlers 29 to 32 weeks | 9 trials 537 -0.23 (-0.40, -0.07) 0.006 0.04

33 to 36 weeks | 6 trials 103 0.12 (-0.17, 0.42) 0.41 0.84
BMI z-scores in | <28 weeks 3 trials 121 0.38 (-0.03, 0.79) 0.06 0.01 0.01
childhood 29 to 32 weeks | 3 trials 187 -0.33 (-0.62, -0.03) 0.03 <.0001

33 to 36 weeks | 2 trials 25 -0.63 (-1.34, 0.09) 0.08 0.09
BMI z-scores in | <28 weeks 2 trials 17 0.83 (-1.00, 2.67) 0.34 0.34 0.56
adolescence 29 to 32 weeks 2 trials 70 -0.08 (-0.71, 0.55) 0.80 0.002

33 to 36 weeks | 2 trials 16 -0.51 (-1.89, 0.87) 0.44 0.51
BMI  z-scores | <28 weeks 5 trials 138 0.27 (-0.11, 0.66) 0.27 0.13 0.10
at >3 years 29 to 32 weeks | 5 trials 257 -0.26 (-0.54, 0.01) 0.06 <.0001

33 to 36 weeks | 4 trials 41 0.34 (-0.82, 0.55) 0.69 0.05
Weight
Weight in | <28 weeks 17 trials 672 0.11 (-0.09, 0.31) 0.29 0.06 0.86
infancy (kg) 29 to 32 weeks 15 trials 939 0.03 (-0.13, 0.18) 0.76 0.06

33 to 36 weeks | 7 trials 161 0.13 (-0.20, 0.45) 0.44 0.68

<28 weeks 9 trials 323 -0.02 (-0.32, 0.29) 091 0.71 0.16
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) p for | P for | P for
participants overall heterogeneity subgroup
effect interaction
Weight in | 29 to 32 weeks 9 trials 540 -0.14 (-0.38, 0.10) 0.24 0.70
toddlers (kg) 33 to 36 weeks | 6 trials 104 0.38 (-0.043, 0.81) 0.08 0.78
Weight in | <28 weeks 3 trials 121 0.45 (-0.93, 1.83) 0.52 0.21 0.22
childhood (kg) | 29 to 32 weeks | 3 trials 187 -0.95 (-1.92, 0.01) 0.05 0.0001
33 to 36 weeks | 1 trial 24 -1.60 (-4.18, 0.99) 0.21 N/A
Weight in | <28 weeks 2 trials 17 -5.34 (-15.00, 4.33) | 0.25 0.75 0.24
adolescence 29 to 32 weeks 2 trials 70 0.15 (-0.489, 5.18) 0.95 0.06
(kg) 33 to 36 weeks | 2 trials 16 10.03 (-4.88,24.94) | 0.17 N/A
Weight at >3 | <28 weeks 5 trials 138 -0.17 (-1.72, 1.39) 0.83 0.10 0.57
years (kg) 29 to 32 weeks | 5 trials 257 -0.66 (-2.16, 0.84) 0.39 0.001
33 to 36 weeks | 3 trials 40 0.80 (-4.27, 5.87) 0.75 0.15
Weight z- | <28 weeks 17 trials 672 0.07 (-0.10, 0.23) 0.44 0.10 0.87
scores in | 29 to 32 weeks 15 trials 939 0.03 (-0.11, 0.17) 0.70 0.02
infancy 33 to 36 weeks 7 trials 161 0.13 (-0.17, 0.44) 0.39 0.80
Weight z- | <28 weeks 9 trials 323 0.05 (-0.17, 0.27) 0.68 0.78 0.70
scores in | 29 to 32 weeks | 9 trials 540 -0.10 (-0.26, 0.07) 0.25 0.07
toddlers 33 to 36 weeks | 6 trials 104 0.22 (-0.08, 0.51) 0.14 0.89
Weight z- | <28 weeks 3 trials 119 0.09 (-0.30, 0.48) 0.64 0.12 0.09
scores in | 29 to 32 weeks 3 trials 187 -0.29 (-0.57,-0.01) 0.04 0.003
childhood 33 to 36 weeks | 1 trial 24 -1.01 (-1.81,-0.21) 0.02 N/A
Length/ height
Length in | <28 weeks 17 trials 651 0.20 (-0.48, 0.88) 0.57 0.02 0.94
infancy (cm) 29 to 32 weeks 15 trials 936 0.26 (-0.26, 0.77) 0.33 0.62
33 to 36 weeks | 7 trials 161 0.15 (-0.94, 1.23) 0.79 0.65
Height in | <28 weeks 9 trials 318 -0.55 (-1.46, 0.35) 0.23 0.66 0.25
toddlers (cm) 29 to 32 weeks | 9 trials 538 0.18 (-0.49, 0.85) 0.60 0.34
33 to 36 weeks | 6 trials 103 1.05 (-0.24, 2.34) 0.11 0.52
Height in | <28 weeks 3 trials 121 -1.45 (-3.40, 0.51) 0.15 0.71 0.78
childhood (cm) | 29 to 32 weeks 3 trials 188 -0.92 (-2.55, 0.71) 0.27 0.33
33 to 36 weeks 1 trial 24 -1.00 (-4.93, 2.93) 0.61 N/A
Height in | <28 weeks 2 trials 17 -1.38 (-8.92, 6.17) 0.70 0.83 0.67
adolescence 29 to 32 weeks | 2 trials 70 -1.12 (-5.73, 3.49) 0.63 0.77
(cm) 33 to 36 weeks | 2 trials 16 -0.95 (-10.76, 8.86) | 0.84 N/A
Height at >3 | <28 weeks 5 trials 138 -1.45 (-3.40, 0.51) 0.15 0.93 0.85
years (cm) 29 to 32 weeks 5 trials 258 -0.92 (-2.55, 0.71) 0.27 0.81
33 to 36 weeks | 3 trials 40 -1.00 (-4.93, 2.92) 0.61 0.73
<28 weeks 17 trials 651 0.002 (-0.19, 0.19) 0.98 0.08 0.77
29 to 32 weeks | 15 trials 936 0.08 (-0.08, 0.23) 0.34 0.17
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) p for | P for | P for
participants overall heterogeneity subgroup
effect interaction

Length z- | 33 to 36 weeks 7 trials 161 0.06 (-0.28, 0.40) 0.72 0.57
scores in
infancy
Height z-scores | <28 weeks 9 trials 318 -0.06 (-0.31, 0.19) 0.64 0.76 0.38
in toddlers 29 to 32 weeks | 9 trials 538 0.11 (-0.07, 0.29) 0.25 0.11

33 to 36 weeks | 6 trials 103 0.22 (-0.11, 0.54) 0.20 0.82
Height z-scores | <28 weeks 3 trials 121 -0.20 (-0.54, 0.14) 0.25 0.24 0.45
in childhood 29 to 32 weeks | 3 trials 188 -0.15 (-0.42, 0.13) 0.29 0.70

33 to 36 weeks | 1 trial 24 -0.83 (-1.57,-0.09) | 0.03 N/A
Height z-scores | <28 weeks 2 trials 17 -0.03 (-0.84, 0.78) 0.95 0.97 0.99
in adolescence | 29 to 32 weeks | 2 trials 70 -0.02 (-0.55, 0.51) 0.94 043

33 to 36 weeks | 2 trials 16 0.04 (-0.96, 1.02) 0.94 N/A
Height z-scores | <28 weeks 5 trials 138 -0.18 (-0.49, 0.13) 0.26 0.53 0.53
at >3 years 29 to 32 weeks 5 trials 258 -0.11 (-0.35, 0.14) 0.39 0.72

33 to 36 weeks | 3 trials 40 -0.56 (-1.12, 0.01) 0.05 0.34
Weight for | <28 weeks 17 trials 651 0.09 (-0.08, 0.26) 0.29 0.42 0.44
length z-scores | 29 to 32 weeks 15 trials 936 -0.03 (-0.16, 0.11) 0.70 0.007
in infancy 33 to 36 weeks | 7 trials 161 0.14 (-0.18, 0.45) 0.40 0.52
Weight for | <28 weeks 9 trials 317 0.09 (-0.13, 0.31) 0.41 0.54 0.01
length z-scores | 29 to 32 weeks | 9 trials 537 -0.20 (-0.37, -0.04) 0.02 0.04
in toddlers 33 to 36 weeks | 6 trials 103 0.27 (-0.06, 0.59) 0.11 0.77
HC
HC in infancy | <28 weeks 17 trials 675 -0.10 (-0.42, 0.23) 0.56 0.60 0.78
(cm) 29 to 32 weeks | 15 trials 939 0.002 (-0.26, 0.26) 0.99 0.05

33 to 36 weeks | 7 trials 160 -0.10 (-0.66, 0.46) 0.73 0.31
HC in toddlers | <28 weeks 10 trials 370 -0.31 (-0.68, 0.05) 0.09 0.65 0.74
(cm) 29 to 32 weeks | 9 trials 515 -0.20 (-0.47, 0.07) 0.15 0.85

33 to 36 weeks | 5 trials 102 -0.03 (-0.57, 0.52) 0.92 0.78
HC in | <28 weeks 3 trials 111 -0.14 (-0.85, 0.56) 0.69 0.46 0.59
childhood (cm) | 29 to 32 weeks 3 trials 181 -0.35 (-0.78, 0.09) 0.12 0.80

33 to 36 weeks | 1 trial 24 0.03(-0.99, 1.05) 0.95 N/A
HC z-scores in | <28 weeks 17 trials 675 -0.05 (-0.23, 0.13) 0.60 0.48 0.79
infancy 29 to 32 weeks 15 trials 939 0.006 (-0.15, 0.17) 0.94 0.03

33 to 36 weeks | 7 trials 160 -0.09 (-0.44, 0.27) 0.63 0.12
HC z-scores in | <28 weeks 10 trials 370 -0.22 (-0.48, 0.04) 0.09 0.81 0.79
toddlers 29 to 32 weeks 9 trials 515 -0.13 (-0.33, 0.06) 0.17 0.74

33 to 36 weeks | 5 trials 102 -0.07 (-0.44, 0.30) 0.71 0.89
Body composition
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) p for | P for | P for
participants overall heterogeneity subgroup
effect interaction

Fat mass in | <28 weeks 8 trials 247 -0.03 (-0.18, 0.12) 0.69 0.62 0.63
infancy (kg) 29 to 32 weeks | 7 trials 303 0.01 (-0.12, 0.14) 0.87 0.01

33 to 36 weeks | 2 trials 19 0.26 (-0.33, 0.85) 0.36 0.21
Fat mass in | <28 weeks 2 trials 76 0.79 (-0.16, 1.75) 0.10 0.03 0.24
childhood (kg) | 29 to 32 weeks | 2 trials 146 -0.34 (-1.20, 0.52) 0.43 0.89

33 to 36 weeks | 1 trial 22 0.47(-1.96, 2.89) 0.69 N/A
Fat mass in | <28 weeks 2 trials 16 0.21 (-1.05, 1.47) 0.74 0.73 0.32
adolescence 29 to 32 weeks 2 trials 66 -0.06 (-1.17, 1.05) 0.92 0.03
(kg) 33 to 36 weeks | 2 trials 16 1.61 (-1.38, 4.59) 0.28 N/A
Fat mass at >3 | <28 weeks 4 trials 92 0.21 (-1.05, 1.47) 0.74 0.06 0.43
years (kg) 29 to 32 weeks | 4 trials 212 -0.06 (-1.17, 1.05) 0.92 0.004

33 to 36 weeks | 3 trials 38 1.61 (-1.38, 4.59) 0.28 0.23
Fat mass index | <28 weeks 8 trials 246 -0.18 (-0.50, 0.14) 0.27 0.71 0.36
in infancy | 29 to 32 weeks | 7 trials 301 0.06 (-0.22, 0.33) 0.69 0.004
(kg/m?) 33 to 36 weeks | 2 trials 19 0.63 (-1.09, 2.35) 0.44 0.19
Fat mass index | <28 weeks 2 trials 76 0.55 (-0.05, 1.15) 0.07 0.02 0.21
in childhood | 29 to 32 weeks | 2 trials 146 -0.25 (-0.84, 0.34) 0.41 0.84
(kg/m?) 33 to 36 weeks | 1 trial 22 0.49 (-1.49, 2.46) 0.61 N/A
Fat mass index | <28 weeks 2 trials 16 -0.48 (-2.78, 1.83) 0.66 0.69 0.58
in adolescence | 29 to 32 weeks | 2 trials 66 0.27 (-1.13, 1.66) 0.70 0.009
(kg/m?) 33 to 36 weeks | 2 trials 16 1.30 (-1.13, 3.73) 0.26 N/A
Fat mass index | <28 weeks 4 trials 92 0.40 (-0.20, 1.01) 0.19 0.10 0.37
at >3 years | 29 to 32 weeks 4 trials 212 -0.08 (-0.67, 0.51) 0.78 0.006
(kg/m?) 33 to 36 weeks | 3 trials 38 0.77 (-0.72, 2.26) 0.30 0.46
Percent fat | <28 weeks 8 trials 247 -1.45 (-3.05, 0.16) 0.08 0.87 0.11
mass ininfancy | 29 to 32 weeks | 7 trials 301 -0.21 (-1.69, 1.27) 0.78 0.001
(%) 33 to 36 weeks | 2 trials 19 5.58 (-5.01, 16.17) 0.28 0.21
Percent fat | <28 weeks 2 trials 76 3.10 (-0.20, 6.39) 0.07 0.03 0.14
mass in | 29 to 32 weeks 2 trials 146 -1.58 (-4.92, 1.77) 0.35 0.74
childhood (%) | 33 to 36 weeks | 1 trial 22 5.19 (-9.37,19.74) | 0.46 N/A
Percent fat | <28 weeks 2 trials 16 -2.64 (-11.68, 6.41) | 0.54 0.81 0.71
mass in | 29 to 32 weeks | 2 trials 66 -0.33 (-4.67, 4.00) 0.88 0.02
adolescence 33 to 36 weeks | 2 trials 16 1.49 (-5.89, 8.87) 0.67 N/A
(%)
Percent fat | <28 weeks 4 trials 92 2.25(-0.80, 5.31) 0.15 0.09 0.19
mass at >3 | 29 to 32 weeks 4 trials 212 -1.17 (-3.82, 1.48) 0.38 0.17
years (%) 33 to 36 weeks | 3 trials 38 3.96 (-5.09,13.01) | 0.38 0.88

<28 weeks 8 trials 247 0.23 (-0.03, 0.49) 0.08 0.49 0.60
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) p for | P for | P for
participants overall heterogeneity subgroup
effect interaction

Lean mass in | 29 to 32 weeks 7 trials 303 0.08 (-0.10, 0.25) 0.39 0.22
infancy (kg) 33 to 36 weeks | 2 trials 19 0.06 (-0.76, 0.89) 0.87 0.67
Lean mass in | <28 weeks 2 trials 76 -0.33 (-1.31, 0.65) 0.51 0.10 0.49
childhood (kg) | 29 to 32 weeks | 2 trials 146 -0.09 (-1.00, 0.82) 0.84 0.43

33 to 36 weeks | 1 trial 22 -1.97 (-5.49, 1.55) 0.25 N/A
Lean mass in | <28 weeks 2 trials 16 -1.50 (-5.37, 2.36) 0.41 0.56 0.29
adolescence 29 to 32 weeks 2 trials 66 -0.63 (-3.23, 1.97) 0.63 0.28
(kg) 33 to 36 weeks | 2 trials 16 3.37 (-4.87,11.61) 0.39 N/A
Leanmass at>3 | <28 weeks 4 trials 92 -0.54 (-1.51, 0.44) 0.28 0.21 0.92
years (kg) 29 to 32 weeks | 4 trials 212 -0.29 (-1.30, 0.71) 0.57 0.40

33 to 36 weeks | 3 trials 38 -0.49 (-3.91, 2.92) 0.77 0.29
Lean mass | <28 weeks 8 trials 246 0.30 (-0.05, 0.64) 0.09 0.77 0.71
index in | 29 to 32 weeks | 7 trials 301 0.12 (-0.21, 0.44) 0.48 0.27
infancy (kg/m?) | 33 to 36 weeks | 2 trials 19 -0.15 (-2.85, 2.55) 0.91 0.66
Lean mass | <28 weeks 2 trials 76 -0.17 (-0.64, 0.29) 0.47 0.05 0.13
index in | 29 to 32 weeks | 2 trials 146 0.01 (-0.49, 0.52) 0.96 0.20
childhood 33 to 36 weeks | 1 trial 22 -1.54 (-3.76, 0.69) 0.17 N/A
(kg/m?)
Lean mass | <28 weeks 2 trials 16 -0.47 (-1.61, 0.67) 0.38 0.32 0.48
index in | 29 to 32 weeks | 2 trials 66 -0.29 (-1.27, 0.69) 0.56 0.02
adolescence 33 to 36 weeks | 2 trials 16 1.50 (-0.42, 3.41) 0.11 N/A
(kg/m?)
Lean mass | <28 weeks 4 trials 92 -0.25 (-0.66, 0.18) 0.25 0.10 0.75
index at >3 | 29 to 32 weeks 4 trials 212 -0.09 (-0.55, 0.37) 0.69 0.02
years (kg/m?) 33 to 36 weeks | 3 trials 38 -0.45 (-2.00, 1.09) 0.55 0.15
Bone development
BMC in | <28 weeks 6 trials 153 15.04 (-0.40, 30.49) | 0.06 0.62 0.50
infancy (g) 29 to 32 weeks | 5 trials 141 4.71 (-9.16, 18.59) 0.50 0.45

33 to 36 weeks | 2 trials 19 6.95 (-16.57,30.47) | 0.54 0.67
BMC in | <28 weeks 2 trials 16 -58.61 (-281.74, | 0.58 0.54 0.50
adolescence (g) 164.52)

29 to 32 weeks | 2 trials 66 65.64 (-173.23, | 0.53 0.70

89.29)
33 to 36 weeks | 2 trials 16 -25.73 (-348.42, | 0.86 N/A
296.97)

BMD in | <28 weeks 5 trials 137 0.007 (-0.006, | 0.27 0.69 0.96
infancy 0.021)
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) p for | P for | P for
participants overall heterogeneity subgroup
effect interaction
29 to 32 weeks | 4 trials 111 0.006 (-0.009, | 0.42 0.21
0.021)
33 to 36 weeks | 2 trials 19 0.010 (-0.029, | 0.61 0.95
0.048)
BMD in | <28 weeks 2 trials 16 -0.040 (-0.121, | 0.31 0.18 0.83
adolescence 0.042)
29 to 32 weeks | 2 trials 66 -0.006 (-0.041, | 0.72 0.80
0.029)
33 to 36 weeks | 2 trials 16 -0.050 (-0.141, | 0.25 N/A
0.040)

Abbreviation: BMI: body mass index; HC: head circumference; BMC: bone mineral content; BMD: bone mineral density; aMD: adjusted

mean difference; N/A: not applicable. Mean differences were adjusted for sex and birthweight z-scores.

Table S6. Subgroup analyses of timing of supplements.

Outcome Subgroup No. of trials No. of | aMD (95% CI) P for | P for | P for

participants overall heterogeneity subgroup
effect interaction

BMI

BMI in | Inhospital 1 trial 55 -0.61 (-1.80, 0.57) 0.30 N/A 0.23

childhood Post discharge | 2 trials 278 -0.01 (-0.37, 0.35) 0.97 0.46

(kg/m?)

BMI in infancy | In hospital 9 trials 622 0.02 (-0.21, 0.25) 0.89 0.88 0.93

(kg/m2) Post discharge | 11 trials 1386 0.03 (-0.12, 0.18) 0.70 0.13

BMI in | In hospital 5 trials 402 -0.06 (-0.31, 0.19) 0.64 0.81 0.91

toddlers Post discharge | 5 trials 792 -0.08 (-0.25, 0.10) 0.40 0.36

(kg/m2)

BMI in | Inhospital 1 trial 36 -2.49 (-4.51,-0.48) 0.02 N/A 0.02

adolescence Post discharge | 1 trial 67 1.40 (-0.48, 3.27) 0.14 N/A

(kg/m?)

BMI at>3 years | In hospital 2 trials 91 -1.17 (-2.25, -0.10) 0.03 0.18 0.01

(kg/m?) Post discharge | 3 trials 345 0.26 (-0.20, 0.71) 0.27 0.06

BMI z-scoresin | In hospital 9 trials 622 -0.008 (-0.17, 0.16) 0.92 0.96 0.70

infancy Post discharge | 11 trials 1386 0.03 (-0.08, 0.14) 0.59 0.07

BMI z-scores in | In hospital 5 trials 402 -0.07 (-0.25, 0.12) 0.48 0.77 0.94

toddlers Post discharge | 5 trials 792 -0.08 (-0.21, 0.06) 0.26 0.43

BMI z-scoresin | In hospital 1 trial 55 -0.29 (-1.01, 0.43) 0.43 N/A 0.48

childhood Post discharge | 2 trials 278 -0.06 (-0.29, 0.18) 0.63 0.51
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) p for | P for | P for
participants overall heterogeneity subgroup
effect interaction

BMI z-scoresin | In hospital 1 trial 36 -1.20 (-2.08, -0.31) 0.01 N/A 0.01
adolescence Post discharge | 1 trial 67 0.47 (-0.17, 1.11) 0.15 N/A
BMI  z-scores | Inhospital 2 trials 91 -0.55 (-1.11, 0.02) 0.06 0.22 0.02
at >3 years Post discharge | 3 trials 345 0.04 (-0.18, 0.26) 0.73 0.18
Weight
Weight in | In hospital 9 trials 644 -0.09 (-0.28, 0.10) 0.36 0.63 0.03
infancy (kg) Post discharge | 11 trials 1388 0.18 (0.04, 0.30) 0.01 0.004
Weight in | In hospital 5 trials 408 -0.08 (-0.34, 0.17) 0.53 0.88 0.40
toddlers (kg) Post discharge | 5 trials 796 0.05 (-0.13, 0.24) 0.58 0.53
Weight in | Inhospital 1 trial 55 -1.74 (-3.61, 0.13) 0.07 N/A 0.14
childhood (kg) | Post discharge | 2 trials 278 -0.21 (-1.03, 0.61) 0.61 0.43
Weight in | Inhospital 1 trial 36 -4.58 (-11.46,2.30) | 0.19 N/A 0.11
adolescence Post discharge | 1 trial 67 2.31(-2.59,7.21) 0.35 N/A
(kg)
Weight at >3 | Inhospital 2 trials 91 -2.84 (-5.22,-0.46) 0.02 0.25 0.02
years (kg) Post discharge | 3 trials 345 0.29 (-0.92, 1.50) 0.64 0.19
Weight z- | Inhospital 9 trials 644 -0.02 (-0.18, 0.15) 0.85 0.65 0.23
scores in | Post discharge | 11 trials 1388 0.11 (-0.01, 0.22) 0.06 0.003
infancy
Weight z- | Inhospital 5 trials 408 -0.09 (-0.27, 0.09) 0.33 0.80 0.13
scores in | Postdischarge | 5 trials 796 0.07 (-0.05, 0.22) 0.21 0.55
toddlers
Weight z- | Inhospital 1 trial 53 -0.33 (-0.88, 0.23) 0.25 N/A 0.63
scores in | Postdischarge | 2 trials 278 -0.18 (-0.42, 0.06) 0.14 0.74
childhood
Length/ height
Length in | In hospital 9 trials 622 -0.38 (-1.01, 0.25) 0.23 0.54 0.005
infancy (cm) Post discharge | 11 trials 1386 0.70(0.27,1.12) 0.001 0.009
Height in | In hospital 5 trials 402 -0.16 (-0.89, 0.58) 0.68 0.09 0.24
toddlers (cm) Post discharge | 5 trials 796 0.38 (-0.14, 0.90) 0.15 0.28
Height in | Inhospital 1 trial 55 -2.35 (-5.21, 0.51) 0.11 N/A 0.32
childhood (cm) | Post discharge | 2 trials 279 -0.76 (-2.02, 0.50) 0.24 0.73
Height in | In hospital 1 trial 36 -1.90 (-8.05, 4.25) 0.54 N/A 0.73
adolescence Post discharge | 1 trial 67 -0.56 (-4.94, 3.82) 0.80 N/A
(cm)
Height at >3 | Inhospital 2 trials 91 -2.29 (-4.94, 0.36) 0.09 0.96 0.30
years (cm) Post discharge | 3 trials 346 -0.73 (-2.07, 0.61) 0.29 0.94

In hospital 9 trials 622 -0.04 (-0.23, 0.14) 0.66 0.27 0.10
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) p for | P for | P for

participants overall heterogeneity subgroup
effect interaction

Length z- | Post discharge | 11 trials 1386 0.14 (0.02, 0.27) 0.02 0.0024

scores in

infancy

Height z- | Inhospital 5 trials 402 -0.07 (-0.28, 0.14) 0.50 0.08 0.03

scores in | Post discharge | 5 trials 796 0.21 (0.07, 0.36) 0.005 0.52

toddlers

Height z- | Inhospital 1 trial 55 0.03 (-0.48, 0.53) 0.92 N/A 0.34

scores in | Postdischarge | 2 trials 279 -0.24 (-0.46, -0.02) 0.03 0.83

childhood

Height z- | Inhospital 1 trial 36 -0.44 (-1.13, 0.26) 0.22 N/A 0.19

scores in | Post discharge | 1 trial 67 0.14 (-0.36, 0.63) 0.59 N/A

adolescence

Height z- | Inhospital 2 trials 91 -0.14 (-0.53, 0.26) 0.50 0.33 0.89

scores at >3 | Postdischarge | 3 trials 346 -0.17 (-0.37, 0.04) 0.11 0.33

years

Weight for | Inhospital 9 trials 622 -0.002 (-0.17,0.16) | 0.98 0.99 0.78

length z-scores | Post discharge | 11 trials 1386 0.03 (-0.08, 0.14) 0.65 0.06

in infancy

Weight for | Inhospital 5 trials 402 -0.07 (-0.26. 0.11) 043 0.95 0.68

length z-scores | Post discharge | 5 trials 796 -0.03 (-0.16, 0.11) 0.69 0.32

in toddlers

HC

HC in infancy | In hospital 9 trials 649 -0.20 (-0.51, 0.11) 0.20 0.35 0.12

(cm) Post discharge | 11 trials 1385 0.10 (-0.11, 0.31) 0.35 0.14

HC in toddlers | In hospital 6 trials 449 -0.14 (-0.44, 0.15) 0.34 0.54 0.88

(cm) Post discharge | 5 trials 777 -0.12 (-0.34, 0.11) 0.31 0.21

HC in | Inhospital 1 trial 53 0.12 (-0.77, 1.01) 0.79 N/A 0.40

childhood (cm) | Post discharge | 2 trials 264 -0.30 (-0.70, 0.10) 0.14 0.63

HC z-scores in | Inhospital 9 trials 649 -0.009 (-0.19, 0.17) 0.92 0.29 0.96

infancy Post discharge | 11 trials 1385 -0.004 (-0.13,0.12) | 0.96 0.09

HC z-scores in | In hospital 6 trials 449 -0.12 (-0.33, 0.09) 0.25 0.48 0.67

toddlers Post discharge | 5 trials 777 -0.07 (-0.22, 0.10) 0.43 0.19

Body composition

Fat mass in | Inhospital 2 trials 84 0.06 (-0.18, 0.31) 0.62 0.42 0.64

infancy (kg) Post discharge | 6 trials 485 -0.001 (-0.10, 0.10) 0.98 0.01

Fat mass in | Inhospital 1 trial 33 -3.14 (-7.40, 1.23) 0.15 N/A 0.06

adolescence Post discharge | 1 trial 65 1.92 (-1.01, 4.84) 0.20 N/A

(kg)
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) p for | P for | P for

participants overall heterogeneity subgroup
effect interaction

Fat mass at >3 | Inhospital 1 trial 33 -2.80 (-5.42,-0.18) 0.04 N/A 0.02

years (kg) Post discharge | 3 trials 309 0.52 (-0.32, 1.37) 0.23 0.14

Fat mass index | Inhospital 2 trials 84 0.14 (-0.40, 0.68) 0.60 0.52 0.52

in infancy | Post discharge | 6 trials 482 -0.05 (-0.27, 0.18) 0.68 0.02

(kg/m?)

Fat mass index | Inhospital 1 trial 33 -1.65 (-3.48, 0.17) 0.07 N/A 0.02

in adolescence | Post discharge | 1 trial 65 1.10 (-0.15, 2.35) 0.08 N/A

(kg/m?)

Fat mass index | In hospital 1 trial 33 -1.45 (-2.81, -0.08) 0.04 N/A 0.02

at >3 years | Postdischarge | 3 trials 309 0.32 (-0.12, 0.76) 0.16 0.11

(kg/m?)

Percent fat | Inhospital 2 trials 84 0.28 (-2.59, 3.15) 0.85 0.86 0.56

mass in | Post discharge | 6 trials 483 -0.65 (-1.82, 0.53) 0.28 0.04

infancy (%)

Percent fat | Inhospital 1 trial 33 -5.98 (-11.78,-0.18) | 0.04 N/A 0.03

mass in | Postdischarge | 1 trial 65 2.03 (-1.95, 6.02) 0.31 N/A

adolescence

(%)

Percent fat | Inhospital 1 trial 33 -5.17 (-11.71, 1.38) 0.12 N/A 0.08

mass at >3 | Postdischarge | 3 trials 309 0.93 (-1.18, 3.04) 0.39 0.63

years (%)

Lean mass in | Inhospital 2 trials 84 0.10 (-0.29, 0.49) 0.61 0.03 0.82

infancy (kg) Post discharge | 6 trials 485 0.15 (-0.01, 0.31) 0.06 0.10

Lean mass in | Inhospital 1 trial 33 -1.33 (-5.01, 2.35) 0.48 N/A 0.49

adolescence Post discharge | 1 trial 65 0.24 (-2.28,2.77) 0.85 N/A

(kg)

Lean mass | Inhospital 1 trial 33 -1.54 (-3.99, 0.90) 0.22 N/A 0.31

at>3 years (kg) | Post discharge | 3 trials 309 -0.21 (-1.00, 0.58) 0.60 0.65

Lean mass | Inhospital 2 trials 84 0.20 (-0.46, 0.84) 0.55 0.14 0.96

index in | Post discharge | 6 trials 482 0.22 (-0.05, 0.48) 0.11 0.25

infancy

(kg/m?)

Lean mass | Inhospital 1 trial 33 -1.19 (-2.47, 0.09) 0.07 N/A 0.05

index in | Post discharge | 1 trial 65 0.37 (-0.51, 1.25) 0.41 N/A

adolescence

(kg/m2)

Lean mass | Inhospital 1 trial 33 -1.33 (-2.43, -0.23) 0.02 N/A 0.03

index at >3 | Postdischarge | 3 trials 309 -0.06 (-0.42, 0.29) 0.72 0.29

years (kg/m?)
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) p for | P for | P for
participants overall heterogeneity subgroup
effect interaction

Bone development
BMC in | Inhospital 1 trial 40 -2.80 (-30.01, 24.41) | 0.84 N/A 0.32
infancy (g) Post discharge | 5 trials 273 12.08 (1.72, 22.44) 0.02 0.24
BMC in | Inhospital 1 trial 33 -20.18 (-204.06, | 0.83 N/A 0.92
adolescence (g) 163.71)

Post discharge | 1 trial 65 -31.23 (-157.39, | 0.62 N/A

94.93)

BMD in | In hospital 1 trial 40 0.007 (-0.017,0.03) | 0.58 N/A 0.92
infancy Post discharge | 4 trials 227 0.008 (-0.002, 0.18) | 0.11 0.61
BMD in | In hospital 1 trial 33 0.01 (-0.04, 0.06) 0.70 N/A 0.36
adolescence Post discharge | 1 trial 65 -0.02 (-0.054, 0.017) | 0.28 N/A

Abbreviation: BMI: body mass index; HC: head circumference; BMC: bone mineral content; BMD: bone mineral density; aMD: adjusted mean difference;

N/A: not applicable.

Mean differences were adjusted for sex, gestational age and birthweight z-scores.
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Table S7. Subgroup analyses of type of supplement

Outcome Subgroup No. of | No. of | aMD (95% CI) p for | P for | P for
trials participants overall heterogeneity subgroup
effect interaction

BMI
BMI in | Protein 1 trial 55 -0.61 (-1.80, 0.57) | 0.30 N/A 0.23
childhood

Multicomponent 2 trials 278 -0.01 (-0.37,0.35) | 0.97 0.46
(kg/m?)
BMI in infancy | Protein 3 trials 150 0.02 (-0.45, 0.49) 0.94 0.69 0.98
(kg/m?)

Multicomponent 15 trials 1858 0.03 (-0.11, 0.16) 0.70 0.26
BMI in toddlers | Protein 2 trials 56 -0.09 (-0.77,0.58) | 0.78 0.47 0.95
(kg/m?)

Multicomponent 8 trials 1138 -0.07 (-0.22, 0.08) | 0.35 0.70
BMI in | Protein 1 trial 36 -2.49 (-4.51,-0.48) | 0.02 N/A 0.02
adolescence

Multicomponent 1 trial 67 1.40 (-0.48, 3.27) 0.14 N/A
(kg/m?)
BMI at >3 years | Protein 2 trials 91 -1.17 (-2.25,-0.10) | 0.03 0.18 0.01
(kg/m?)

Multicomponent 3 trials 345 0.26 (-0.20, 0.71) 0.27 0.06
BMI z-scores in | Protein 3 trials 150 -0.002 (-0.34, | 0.99 0.79 0.90
infancy 0.34)

Multicomponent 15 trials 1858 0.02 (-0.08, 0.12) 0.69 0.20
BMI z-scores in | Protein 2 trials 56 -0.11 (-0.62, 0.39) | 0.67 0.46 0.88
toddlers

Multicomponent 8 trials 1138 -0.07 (-0.18,0.04) | 0.21 0.76
BMI z-scores in | Protein 1 trial 55 -0.29 (-1.01, 0.43) 0.43 N/A 0.48
childhood

Multicomponent 2 trials 278 -0.06 (-0.29,0.18) | 0.63 0.51
BMI z-scores in | Protein 1 trial 36 -1.20 (-2.08,-0.31) | 0.01 N/A 0.01
adolescence

Multicomponent 1 trial 67 047 (-0.17, 1.11) 0.15 N/A
BMI z-scores | Protein 2 trials 91 -0.55 (-1.11,0.02) | 0.06 0.22 0.02
at >3 years

Multicomponent 3 trials 345 0.04 (-0.18, 0.26) 0.73 0.18
Weight

Protein 3 trials 163 -0.10 (-0.48, 0.27) | 0.60 0.83 0.30




Nutrients 2022, 14, 392

56 of 76

Outcome Subgroup No. of | No. of | aMD (95% CI) p for | P for | P for
trials participants overall heterogeneity subgroup
effect interaction

Weight in | Multicomponent | 15 trials 1869 0.11 (-0.005, 0.22) | 0.06 0.002
infancy (kg)
Weight in | Protein 2 trials 58 0.032 (-0.72, 0.66) | 0.93 0.31 091
toddlers (kg)

Multicomponent 8 trials 1146 0.008 (0.14, 0.16) 0.92 0.73
Weight in | Protein 1 trial 55 -1.74 (-3.61,0.13) | 0.07 N/A 0.14
childhood (kg)

Multicomponent 2 trials 278 -0.21 (-1.03, 0.61) | 0.61 0.43
Weight in | Protein 1 trial 36 -4.58 (-11.46, | 0.19 N/A 0.11
adolescence (kg) 2.30)

Multicomponent 1 trial 67 2.31 (-2.59, 7.21) 0.35 N/A
Weight at >3 | Protein 2 trials 91 -2.84 (-5.22,-0.46) | 0.02 0.25 0.02
years (kg)

Multicomponent 3 trials 345 0.29 (-0.92, 1.50) 0.64 0.19
Weight z-scores | Protein 3 trials 163 0.01 (-0.32, 0.33) 0.97 0.98 0.71
in infancy

Multicomponent 15 trials 1869 0.07 (-0.03, 0.17) 0.14 0.004
Weight z-scores | Protein 2 trials 58 -0.22 (-0.72,0.27) | 0.38 0.50 0.31
in toddlers

Multicomponent 8 trials 1146 0.04 (-0.07, 0.15) 0.51 0.65
Weight z-scores | Protein 1 trial 53 -0.33 (-0.88,0.23) | 0.25 N/A 0.63
in childhood

Multicomponent 2 trials 278 -0.18 (-0.42, 0.06) | 0.14 0.74
Length/ height
Length in | Protein 3 trials 150 -0.47 (-1.75,0.82) | 0.48 0.58 0.19
infancy (cm)

Multicomponent 15 trials 1858 0.43 (0.06, 0.79) 0.02 0.002
Height in | Protein 2 trials 56 0.24 (-1.76, 2.25) 0.81 0.05 0.97
toddlers (cm)

Multicomponent 8 trials 1142 0.20 (-0.24, 0.63) 0.37 0.20
Height in | Protein 1 trial 55 -2.35(-5.21,0.51) | 0.11 N/A 0.32
childhood (cm)

Multicomponent 2 trials 279 -0.76 (-2.02,0.50) | 0.24 0.73
Height in | Protein 1 trial 36 -1.90 (-8.05,4.25) | 0.54 N/A 0.73
adolescence

Multicomponent 1 trial 67 -0.56 (-4.94, 3.82) | 0.80 N/A
(cm)
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Outcome Subgroup No. of | No. of | aMD (95% CI) p for | P for | P for
trials participants overall heterogeneity subgroup
effect interaction

Height at >3 | Protein 2 trials 91 -2.29 (-4.94,0.36) | 0.09 0.96 0.30
years (cm)

Multicomponent 3 trials 346 -0.73 (-2.07,0.61) | 0.29 0.94
Length z-scores | Protein 3 trials 150 -0.07 (-0.45,0.31) | 0.71 0.67 0.40
in infancy

Multicomponent 15 trials 1858 0.10 (-0.01, 0.21) 0.07 0.001
Height z-scores | Protein 2 trials 56 -0.24 (-0.80,0.33) | 0.41 0.04 0.21
in toddlers

Multicomponent 8 trials 1142 0.14 (0.01, 0.26) 0.03 0.16
Height z-scores | Protein 1 trial 55 0.03 (-0.48, 0.53) 0.92 N/A 0.34
in childhood

Multicomponent 2 trials 279 -0.24 (-0.46,-0.02) | 0.03 0.83
Height z-scores | Protein 1 trial 36 -0.44 (-1.13,0.26) | 0.22 N/A 0.19
in adolescence

Multicomponent 1 trial 67 0.14 (-0.36, 0.63) 0.59 N/A
Height z-scores | Protein 2 trials 91 -0.14 (-0.53,0.26) | 0.50 0.33 0.89
at >3 years

Multicomponent 3 trials 346 -0.17 (-0.37,0.04) | 0.11 0.33
Weight for | Protein 3 trials 150 0.02 (-0.32, 0.36) 0.91 091 0.99
length  z-scores

Multicomponent 15 trials 1858 0.02 (-0.08, 0.11) 0.73 0.22
in infancy
Weight for | Protein 2 trials 56 -0.12 (-0.63, 0.39) | 0.64 0.75 0.76
length z-scores

Multicomponent 8 trials 1138 -0.04 (-0.15,0.07) | 0.48 0.69
in toddlers
HC
HC in infancy | Protein 3 trials 163 -0.27 (-0.88,0.34) | 0.38 0.59 0.36
(cm)

Multicomponent 15 trials 1871 0.03 (-0.15, 0.21) 0.76 0.07
HC in toddlers | Protein 2 trials 58 -0.48 (-1.31,0.35) | 0.26 0.79 0.40
(cm)

Multicomponent 9 trials 1168 -0.11 (-0.29, 0.07) | 0.24 0.30
HCin childhood | Protein 1 trial 53 0.12 (-0.77, 1.01) 0.79 N/A 0.40
(cm)

Multicomponent 2 trials 264 -0.30 (-0.70, 0.10) | 0.14 0.63

Protein 3 trials 163 -0.06 (-0.42,0.31) | 0.76 0.64 0.77
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Outcome Subgroup No. of | No. of | aMD (95% CI) p for | P for | P for
trials participants overall heterogeneity subgroup
effect interaction

HC z-scores in | Multicomponent 15 trials 1871 -0.001 (-0.11, | 0.99 0.06
infancy 0.11)
HC z-scores in | Protein 2 trials 58 -0.50 (-1.08, 0.09) | 0.10 0.53 0.16
toddlers

Multicomponent 9 trials 1168 -0.07 (-0.20, 0.06) | 0.32 0.37
Body composition
Fat mass in | Protein 2 trials 92 0.04 (-0.19, 0.27) 0.74 0.93 0.77
infancy (kg)

Multicomponent 6 trials 477 0.001 (-0.10, 0.10) | 0.98 0.008
Fat mass in | Protein 1 trial 33 -3.14 (-7.40, 1.23) 0.15 N/A 0.06
adolescence (kg)

Multicomponent 1 trial 65 1.92 (-1.01, 4.84) 0.20 N/A
Fat mass at >3 | Protein 1 trial 33 -2.80(-5.42,-0.18) | 0.04 N/A 0.02
years (kg)

Multicomponent 3 trials 309 0.52 (-0.32, 1.37) 0.23 0.14
Fat mass index | Protein 2 trials 92 -0.08 (-0.59,0.43) | 0.76 0.57 0.81
in infancy

Multicomponent 6 trials 474 -0.01 (-0.24, 0.21) 0.92 0.01
(kg/m?)
Fat mass index | Protein 1 trial 33 -1.65 (-3.48, 0.17) 0.07 N/A 0.02
in adolescence

Multicomponent 1 trial 65 1.10 (-0.15, 2.35) 0.08 N/A
(kg/m?)
Fat mass index | Protein 1 trial 33 -1.45 (-2.81,-0.08) | 0.04 N/A 0.02
at >3  years

Multicomponent 3 trials 309 0.32 (-0.12, 0.76) 0.16 0.11
(kg/m?)
Percent fat mass | Protein 2 trials 92 -0.50 (-3.20,2.20) | 0.72 0.49 0.98
in infancy (%)

Multicomponent 6 trials 475 -0.55 (-1.73,0.64) | 0.37 0.02
Percent fat mass | Protein 1 trial 33 -5.98 (-11.78, - | 0.04 N/A 0.03
in adolescence 0.18)
(%)

Multicomponent 1 trial 65 2.03 (-1.95, 6.02) 0.31 N/A
Percent fat mass | Protein 1 trial 33 -5.17 (-11.71, | 0.12 N/A 0.08
at >3 years (%) 1.38)

Multicomponent 3 trials 309 0.93 (-1.18, 3.04) 0.39 0.63




Nutrients 2022, 14, 392

59 of 76

Outcome Subgroup No. of | No. of | aMD (95% CI) p for | P for | P for
trials participants overall heterogeneity subgroup
effect interaction
Lean mass in | Protein 2 trials 92 0.18 (-0.19, 0.55) 0.33 0.30 0.83
infancy (kg)
Multicomponent 7 trials 477 0.14 (-0.03, 0.30) 0.10 0.05
Lean mass in | Protein 1 trial 33 -1.33 (-5.01, 2.35) 0.48 N/A 0.49
adolescence (kg)
Multicomponent 1 trial 65 0.24 (-2.28,2.77) 0.85 N/A
Lean mass at >3 | Protein 1 trial 33 -1.54 (-3.99, 0.90) | 0.22 N/A 0.31
years (kg)
Multicomponent 3 trials 309 -0.21 (-1.00, 0.58) | 0.60 0.65
Lean mass index | Protein 2 trials 92 -0.03 (-0.63,0.57) | 0.93 0.77 0.39
in infancy
Multicomponent 6 trials 474 0.26 (-0.01, 0.52) 0.06 0.22
(kg/m?)
Lean mass index | Protein 1 trial 33 -1.19 (-2.47, 0.09) 0.07 N/A 0.05
in adolescence
Multicomponent 1 trial 65 0.37 (-0.51, 1.25) 0.41 N/A
(kg/m?)
Lean mass index | Protein 1 trial 33 -1.33 (-2.43,-0.23) | 0.02 N/A 0.03
at >3  years
Multicomponent 3 trials 309 -0.06 (-0.42,0.29) | 0.72 0.29
(kg/m?)
Bone development
BMC in infancy | Protein 2 trials 92 13.10 (-4.88, | 0.15 0.19 0.71
(8) 31.08)
Multicomponent 4 trials 221 8.99 (-2.51,20.49) | 0.13 0.20
BMC in | Protein 1 trial 33 -20.18  (-204.06, | 0.83 N/A 0.92
adolescence (g) 163.71)
Multicomponent 1 trial 65 -31.23  (-157.39, | 0.62 N/A
94.93)
BMD in infancy Protein 2 trials 92 0.011 (-0.005, | 0.16 0.65 0.59
0.027)
Multicomponent 3 trials 175 0.006 (-0.005, | 0.31 0.53
0.017)
Protein 1 trial 33 0.01 (-0.04, 0.06) 0.70 N/A 0.36
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Outcome Subgroup No. of | No. of | aMD (95% CI) p for | P for | P for
trials participants overall heterogeneity subgroup
effect interaction
BMD in | Multicomponent 1 trial 65 -0.02 (-0.054, | 0.28 N/A
adolescence 0.017)
Abbreviation: BMI: body mass index; HC: head circumference; BMC: bone mineral content; BMD: bone mineral density; aMD: adjusted mean
difference; N/A: not applicable.
Mean differences were adjusted for sex, gestational age and birthweight z-scores.
Table S8. Subgroup analyses of primary milk feed.
Outcome Subgroup No. of trials | No. of | aMD (95% CI) p for | P for | P for
participants overall heterogeneity subgroup
effect interaction

BMI
BMI in childhood | BM 2 trials 206 -0.26 (-0.71, 0.19) 0.25 0.42 0.26
(kg/m?2) Formula 1 trial 127 0.14 (-0.47, 0.75) 0.65 N/A
BMI in infancy | BM 5 trials 670 0.02 (-0.21, 0.25) 0.88 0.77 0.88
(kg/m?) Formula 11 trials 1231 0.04 (-0.12, 0.19) 0.67 0.11

PN+EN 2 trials 107 -0.13 (-0.70, 0.44) 0.65 0.79
BMI in toddlers | BM 4 trials 526 -0.04 (-0.26, 0.19) 0.76 0.91 0.66
(kg/m?) Formula 5 trials 634 -0.10 (-0.29, 0.09) 0.31 0.28

PN+EN 1 trial 34 -0.63 (-1.66, 0.42) 0.22 N/A
BMI in | BM none N/A
adolescence Formula 2 trials 103 0.14 (-1.27, 1.56) 0.84 0.02
(kg/m2)
BMI at >3 years | BM 2 trials 206 -0.26 (-0.71, 0.19) 0.25 0.42 0.32
(kg/m?) Formula 3 trials 230 0.14 (-0.56, 0.84) 0.70 0.01
BMI z-scores in | BM 5 trials 670 -0.008 (-0.18, 0.16) 0.93 0.87 0.77
infancy Formula 11 trials 1231 0.04 (-0.08, 0.15) 0.53 0.07

PN+EN 2 trials 107 -0.11 (-0.50, 0.28) 0.58 0.72
BMI z-scores in | BM 4 trials 526 -0.06 (-0.23, 0.11) 0.50 0.89 0.66
toddlers Formula 5 trials 634 -0.08 (-0.23, 0.06) 0.26 0.32

PN+EN 1 trial 34 -0.47 (-1.25, 0.33) 0.24 N/A
BMI z-scores in | BM 2 trials 206 -0.17 (-0.47, 0.12) 0.25 0.72 0.37
childhood Formula 1 trial 127 0.03 (-0.34, 0.39) 0.88 N/A
BMI z-scores in | BM none N/A
adolescence Formula 2 trials 103 -0.08 (-0.60, 0.44) 0.76 0.01
(kg/m?)
BMI z-scores at>3 | BM 2 trials 206 -0.17 (-0.47, 0.12) 0.25 0.72 0.44
years Formula 3 trials 230 -0.03 (-0.33, 0.27) 0.84 0.01
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) p for | P for | P for
participants overall heterogeneity subgroup
effect interaction

Weight
Weight in infancy | BM 5 trials 685 0.05 (-0.14, 0.24) 0.59 0.63 0.33
(kg) Formula 11 trials 1232 0.12 (-0.009, 0.26) 0.07 0.0006

PN+EN 2 trials 115 -0.26 (-0.72, 0.19) 0.26 0.36
Weight in | BM 4 trials 530 -0.13 (-0.38, 0.11) 0.29 0.92 0.30
toddlers (kg) Formula 5 trials 637 0.08 (-0.10, 0.27) 0.38 0.68

PN+EN 1 trial 37 -0.11 (1.11, 0.89) 0.82 N/A
Weight in | BM 2 trials 206 -0.85(-1.81, 0.11) 0.08 0.30 0.21
childhood (kg) Formula 1 trial 127 0.14 (-1.08, 1.37) 0.62 N/A
Weight in | BM none N/A
adolescence (kg) Formula 2 trials 103 0.01 (-4.01, 4.04) 0.99 0.11
Weight at >3 | BM 2 trials 206 -0.87 (-2.43,0.71) 0.28 0.30 0.38
years (kg) Formula 3 trials 230 0.10 (-1.40, 1.60) 0.89 0.06
Weight z-scores | BM 5 trials 685 0.06 (-0.11, 0.23) 0.49 0.81 0.50
in infancy Formula 11 trials 1232 0.08 (-0.04, 0.20) 0.17 0.0026

PN+EN 2 trials 115 -0.18 (-0.57, 0.20) 0.35 0.18
Weight z-scores | BM 4 trials 530 -0.08 (-0.25, 0.09) 0.36 0.98 0.28
in toddlers Formula 5 trials 637 0.09 (-0.06, 0.23) 0.24 0.42

PN+EN 1 trial 37 0.04 (-0.67, 0.75) 0.91 N/A
Weight z-scores | BM 2 trials 204 -0.24 (-0.52, 0.03) 0.08 0.81 0.59
in childhood Formula 1 trial 127 -0.12 (-0.47, 0.23) 0.50 N/A
Length
Length in infancy | BM 5 trials 670 0.008 (-0.62, 0.63) 0.98 0.61 0.16
(cm) Formula 11 trials 1231 0.59 (0.16, 1.03) 0.008 0.001

PN+EN 2 trials 107 -0.67 (-2.48, 1.42) 0.47 0.24
Height in | BM 4 trials 526 -0.41 (-1.13,0.31) 0.27 0.53 0.04
toddlers (cm) Formula 5 trials 638 0.55 (0.04, 1.07) 0.04 0.23

PN+EN 1 trial 34 0.93 (-1.96, 3.81) 0.52 N/A
Height in | BM 2 trials 206 -1.31 (-2.78, 0.16) 0.08 0.44 0.51
childhood (cm) Formula 1 trial 128 -0.51 (-2.38, 1.36) 0.59 N/A
Height in | BM None N/A
adolescence (cm) | Formula 2 trials 103 -1.00 (-4.55, 0.56) 0.58 0.73
Height at>3 years | BM 2 trials 206 -1.33(-3.07, 0.42) 0.14 0.44 0.67
(cm) Formula 3 trials 231 -0.80 (-2.45, 0.86) 0.34 0.78
Length z-scores | BM 5 trials 670 0.08 (-0.11, 0.28) 0.41 0.62 0.69
in infancy Formula 11 trials 1231 0.09 (-0.03, 0.22) 0.14 0.001

PN+EN 2 trials 107 -0.14 (-0.60, 0.32) 0.55 0.02

BM 4 trials 526 -0.07 (-0.26, 0.13) 0.50 0.88 0.02
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) p for | P for | P for
participants overall heterogeneity subgroup
effect interaction

Height z-scores | Formula 5 trials 638 0.23 (0.07, 0.39) 0.005 0.07
in toddlers PN+EN 1 trial 34 0.41 (-0.37,1.18) 0.29 N/A
Height z-scores | BM 2 trials 206 -0.16 (-0.42, 0.09) 0.21 0.36 0.64
in childhood Formula 1 trial 128 -0.26 (-0.59, 0.07) 0.12 N/A
Height z-scores | BM None N/A
in  adolescence | Formula 2 trials 103 -0.06 (-0.46, 0.35) 0.79 0.19
(cm)
Height z-scores | BM 2 trials 206 -0.17 (-0.43, 0.09) 0.21 0.36 0.98
at >3 years Formula 3 trials 231 -0.17(-0.42, 0.08) 0.17 0.28
Weight for length | BM 5 trials 670 -0.02 (-0.19, 0.15) 0.82 0.98 0.87
Z-scores in | Formula 11 trials 1231 0.03 (-0.08, 0.14) 0.60 0.06
infancy PN+EN 2 trials 107 0.03 (-0.38, 0.43) 0.90 0.65
Weight for length | BM 4 trials 526 -0.07 (-0.23, 0.10) 043 0.94 0.72
z-scores in | Formula 5 trials 634 -0.02 (-0.17, 0.12) 0.76 0.33
toddlers PN+EN 1 trial 34 -0.40 (-1.19, 0.39) 0.31 N/A
HC
HC in infancy | BM 5 trials 682 -0.12 (-0.40, 0.17) 0.43 0.57 0.05
(cm) Formula 11 trials 1231 0.14 (-0.09, 0.36) 0.23 0.14

PN+EN 2 trials 121 -0.67 (-1.48, 0.15) 0.11 0.37
HC in toddlers | BM 4 trials 505 -0.29 (-0.55, -0.03) 0.03 0.82 0.23
(cm) Formula 5 trials 638 -0.09 (-0.33, 0.16) 0.50 0.28

PN+EN 2 trial 83 0.25 (-0.67, 1.17) 0.59 0.21
HC in childhood | BM 2 trials 190 -0.26 (-0.72, 0.21) 0.28 0.27 0.82
(cm) Formula 1 trial 128 -0.17 (-0.75, 0.40) 0.56 N/A
HC 2z-scores in | BM 5 trials 682 -0.001 (-0.17, 0.16) 0.99 0.61 0.70
infancy Formula 11 trials 1231 0.009 (-0.13, 0.15) 0.90 0.10

PN+EN 2 trials 121 -0.11 (-0.57, 0.34) 0.62 0.03
HC 2z-scores in | BM 4 trials 505 -0.21 (-0.39, -0.03) 0.03 0.60 0.24
toddlers Formula 5 trials 638 -0.04 (-0.21, 0.14) 0.69 0.22

PN+EN 2 trials 83 0.17 (-0.45, 0.79) 0.59 0.29
Body composition
Fat mass in | BM 1 trial 44 0.14 (-0.20, 0.49) 0.42 N/A 042
infancy (kg) Formula 7 trials 525 -0.003 (-0.10, 0.09) 0.96 0.02
Fat mass in | BM 1 trial 126 -0.11 (-0.97, 0.75) 0.80 N/A 0.67
childhood (kg) Formula 1 trial 118 0.38 (-0.50, 1.27) 0.40 N/A
Fat mass in | BM None N/A
adolescence (kg) Formula 2 trials 98 0.33 (-2.11, 2.77) 0.79 0.06

BM 1 trial 126 -0.14 (-1.47, 1.20) 0.84 N/A 0.53
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Outcome Subgroup No. of trials | No. of | aMD (95% CI) p for | P for | P for

participants overall heterogeneity subgroup
effect interaction

Fat mass at >3 | Formula 3 trials 216 0.40 (-0.62, 1.42) 0.44 0.04

years (kg)

Fat mass index in | BM 1 trial 44 0.31 (-0.45, 1.07) 0.43 N/A 0.38

infancy (kg/m2) Formula 7 trials 522 -0.04 (-0.26, 0.17) 0.68

Fat mass index in | BM 1 trial 126 -0.07 (-0.66, 0.52) 0.81 N/A 043

childhood Formula 1 trial 118 0.27 (-0.34, 0.89) 0.38 N/A

(kg/m?)

Fat mass index in | BM None

adolescence Formula 2 trials 98 0.25 (-0.80, 1.31) 0.63 0.02

(kg/m2)

Fat mass index | BM 1 trial 126 -0.08 (-0.78, 0.61) 0.82 N/A 0.42

at >3  years | Formula 3 trials 216 0.28 (-0.25, 0.81) 0.30 0.03

(kg/m2)

Percent fat mass | BM 1 trial 44 0.63 (-3.41, 4.66) 0.76 N/A 0.57

in infancy (%) Formula 7 trials 523 -0.60 (-1.73, 0.53) 0.30 0.05

Percent fat mass | BM 1 trial 126 -0.34 (-3.84, 3.17) 0.85 N/A 0.45

in childhood (%) | Formula 1 trial 118 1.61 (-2.00, 5.22) 0.38 N/A

Percent fat mass | BM None N/A

in  adolescence | Formula 2 trials 98 -0.50 (-3.82, 2.82) 0.77 0.03

(%)

Percent fat mass | BM 1 trial 126 -0.33 (-3.65, 3.00) 0.85 N/A 0.62

at >3 years (%) Formula 3 trials 216 0.74 (-1.80, 3.27) 0.57 0.21

Lean mass in | BM 1 trial 44 0.31 (-0.24, 0.85) 0.27 N/A 0.54

infancy (kg) Formula 7 trials 525 0.13 (-0.02, 0.28) 0.09 0.11

Lean mass in | BM 1 trial 126 -0.62 (-1.56, 0.32) 0.20 N/A 0.36

childhood (kg) Formula 1 trial 118 0.01 (-0.95, 0.98) 0.98 N/A

Lean mass in | BM None N/A

adolescence (kg) Formula 2 trials 98 -0.25 (-2.32, 1.82) 0.81 0.49

Lean mass at >3 | BM 1 trial 126 -0.66 (-1.89, 0.58) 0.30 N/A 0.52

years (kg) Formula 3 trials 216 -0.15 (-1.09, 0.80) 0.76 0.56

Lean mass index | BM 1 trial 44 0.42 (-0.48, 1.32) 0.36 0.63

ininfancy (kg/m?) | Formula 7 trials 522 0.20 (-0.06, 0.45) 0.13 0.31

Lean mass index | BM 1 trial 126 -0.35 (-0.88, 0.18) 0.20 N/A 0.35

in childhood | Formula 1 trial 118 0.01 (-0.53, 0.56) 0.97 N/A

(kg/m2)

Lean mass index | BM None N/A

in  adolescence | Formula 2 trials 98 -0.12 (-0.86, 0.61) 0.74 0.05

(kg/m?)




Nutrients 2022, 14, 392

64 of 76

Outcome Subgroup No. of trials | No. of | aMD (95% CI) p for | P for | P for
participants overall heterogeneity subgroup
effect interaction

Lean mass index | BM 1 trial 126 -0.36 (-0.92, 0.20) 0.21 N/A 0.44

at >3  years | Formula 3 trials 216 -0.08 (-0.51, 0.35) 0.71 0.11

(kg/m?)

Bone development

BMC in infancy | BM None N/A

(8) Formula 6 trials 313 10.22 (0.52, 19.91) 0.04 0.22

BMC in | BM None N/A

adolescence (g) Formula 2 trials 98 -27.12 (-130.40, 76.15) | 0.60 0.92

BMD in infancy BM None N/A
Formula 5 trials 267 0.008 (-0.001, 0.017) 0.10 0.75

BMD in | BM None N/A

adolescence Formula 2 trials 98 -0.009 (-0.038, 0.020) 0.53 0.36

Abbreviation: BMI: body mass index; HC: head circumference; BMC: bone mineral content; BMD: bone mineral density; aMD: adjusted mean

difference; N/A: not applicable

Mean differences were adjusted for sex, gestational age and birthweight z-scores.

Table S9. Subgroup analyse of different epochs.

Outcome Subgroup No.  of | No. of | aMD (95% CI) P for | P for | P for
trials participants overall heterogeneity subgroup
effect interaction

BMI
BMI in childhood | Before or in | 1 trial 127 0.14 (-0.47, 0.75) 0.65 N/A 0.26
(kg/m2) 2000

After 2000 2 trials 206 -0.26 (-0.71, 0.19) 0.25 0.42
BMI in infancy | Before or in | 7 trials 1071 0.13 (-0.05, 0.30) 0.15 0.55 0.09
(kg/m?) 2000

After 2000 11 trials 937 -0.09 (-0.28, 0.10) 0.34 0.50
BMI in toddlers | Before or in | 5 trials 864 -0.08 (-0.25, 0.09) 0.36 0.47 0.85
(kg/m?) 2000

After 2000 5 trials 330 -0.05 (-0.32, 0.23) 0.73 0.75
BMI in | Before or in | 1 trial 67 1.40 (-0.48, 3.27) 0.14 N/A 0.02
adolescence 2000
(kg/m?) After 2000 1 trial 36 -2.49 (-4.51,-0.48) 0.02 N/A
BMI at >3 years | Before or in | 2trials 194 0.57 (-0.17, 1.32) 0.13 0.13 0.01
(kg/m?) 2000

After 2000 3 trials 242 -0.52 (-1.00, -0.04) 0.03 0.03
BMI z-scores in | Before or in | 7 trials 1071 0.10 (-0.03, 0.23) 0.06 0.61 0.06
infancy 2000

After 2000 11 trials 937 -0.08 (-0.21, 0.06) 0.27 0.43
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Outcome Subgroup No.  of | No. of | aMD (95% CI) p for | P for | P for
trials participants overall heterogeneity subgroup
effect interaction

BMI z-scores in | Before or in | 5 trials 864 -0.07 (-0.20, 0.06) 0.28 0.53 0.93
toddlers 2000

After 2000 5 trials 330 -0.08 (-0.29, 0.13) 0.45 0.73
BMI z-scores in | Before or in | 1 trial 127 0.03 (-0.34, 0.39) 0.88 N/A 0.37
childhood 2000

After 2000 2 trials 206 -0.17 (-0.47, 0.12) 0.25 0.72
BMI z-scores in | Before or in | 1 trial 67 0.47 (-0.17, 1.11) 0.15 N/A 0.006
adolescence 2000

After 2000 1 trial 36 -1.20 (-2.08, -0.31) 0.01 N/A
BMI z-scores | Before or in | 2 trials 194 0.17 (-0.15, 0.49) 0.30 0.23 0.03
at >3 years 2000

After 2000 3 trials 242 -0.29 (-0.57, -0.01) 0.04 0.14
Weight
Weight in | Before or in | 7 trials 1072 0.22 (0.07, 0.36) 0.004 0.48 0.01
infancy (kg) 2000

After 2000 11 trials 760 -0.05 (-0.21, 0.11) 0.51 0.022
Weight in | Before or in | 5trials 868 0.06 (-0.11, 0.24) 0.48 0.58 0.24
toddlers (kg) 2000

After 2000 5 trials 336 -0.14 (-0.42, 0.15) 0.34 0.94
Weight in | Before or in | 1 trial 127 0.14 (-1.08, 1.37) 0.62 N/A 0.21
childhood (kg) 2000

After 2000 2 trials 206 -0.85 (-1.81, 0.11) 0.08 0.30
Weight in | Before or in | 1 trial 67 2.31 (-2.59, 7.21) 0.35 N/A 0.11
adolescence (kg) 2000

After 2000 1 trial 36 -4.58 (-11.46, 2.30) 0.19 N/A
Weight at >3 | Before or in | 2trials 194 0.95 (-0.67, 0.57) 0.25 0.27 0.03
years (kg) 2000

After 2000 3 trial 242 -1.40 (-2.84, 0.05) 0.06 0.05
Weight z-scores | Before or in | 7 trials 1072 0.17 (0.04, 0.30) 0.009 0.73 0.02
in infancy 2000

After 2000 11 trials 760 -0.05 (-0.18, 0.09) 0.50 0.013
Weight z-scores | Before or in | 5 trials 868 0.05 (-0.07, 0.18) 0.40 0.31 0.42
in toddlers 2000

After 2000 5 trials 336 -0.04 (-0.25, 0.16) 0.67 0.83
Weight z-scores | Before or in | 1trial 127 -0.12 (-0.47, 0.23) 0.50 N/A 0.59
in childhood 2000

After 2000 2 trials 204 -0.24 (-0.52, 0.03) 0.08 0.81
Length/ height
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Outcome Subgroup No.  of | No. of | aMD (95% CI) p for | P for | P for
trials participants overall heterogeneity subgroup
effect interaction

Length ininfancy | Before or in | 7 trials 1071 0.75 (0.27, 1.23) 0.002 0.18 0.02
(cm) 2000

After 2000 11 trials 937 -0.08 (-0.59, 0.44) 0.77 0.0397
Height in | Before or in | 5trials 868 0.41 (-0.09, 0.91) 0.11 0.28 0.13
toddlers (cm) 2000

After 2000 5 trials 330 -0.34 (-1.15, 0.48) 0.42 0.33
Height in | Before or in | 1 trial 128 -0.51 (-2.38, 1.36) 0.59 N/A 0.51
childhood (cm) 2000

After 2000 2 trials 206 -1.31 (-2.78, 0.16) 0.08 0.44
Height in | Before or in | 1 trial 67 -0.56 (-4.94, 3.82) 0.80 N/A 0.73
adolescence (cm) | 2000

After 2000 1 trial 36 -1.90 (-8.05, 4.25) 0.54 N/A
Height at >3 | Before or in | 2trials 195 -0.54 (-2.33, 1.26) 0.56 0.99 0.45
years (cm) 2000

After 2000 3 trial 242 -1.46 (-3.07, 0.15) 0.08 0.67
Length z-scores | Before or in | 7 trials 1071 0.16 (0.02, 0.30) 0.024 0.14 0.13
in infancy 2000

After 2000 11 trials 937 0.001 (-0.15, 0.15) 0.99 0.0074
Height z-scores | Before or in | 5 trials 868 0.17 (0.03, 0.31) 0.02 0.12 0.21
in toddlers 2000

After 2000 5 trials 330 -0.007 (-0.24, 0.22) 0.95 0.08
Height z-scores | Before or in | 1 trial 128 -0.26 (-0.59, 0.07) 0.12 N/A 0.64
in childhood 2000

After 2000 2 trials 206 -0.16 (-0.42, 0.09) 0.21 0.36
Height z-scores | Before or in | 1 trial 67 0.14 (-0.36, 0.63) 0.59 N/A 0.19
in adolescence 2000

After 2000 1 trial 36 -0.44 (-1.13, 0.26) 0.22 N/A
Height z-scores | Before or in | 2trials 195 -0.13 (-0.40, 0.15) 0.36 0.17 0.75
at >3 years 2000

After 2000 3 trial 242 -0.19 (-0.43, 0.05) 0.13 0.54
Weight for length | Before or in | 7 trials 1071 0.10 (-0.02, 0.23) 0.11 0.66 0.05
Z-scores in | 2000
infancy After 2000 11 trials 937 -0.08 (-0.22, 0.05) 0.23 0.53
Weight for length | Before or in | 5 trials 868 -0.03 (-0.16, 0.10) 0.64 0.40 0.72
Z-scores in | 2000
toddlers After 2000 5 trials 330 -0.07 (-0.28, 0.13) 0.48 0.94
HC
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Outcome Subgroup No.  of | No. of | aMD (95% CI) p for | P for | P for
trials participants overall heterogeneity subgroup
effect interaction
HC in infancy | Before or in | 7 trials 1071 0.18 (-0.06, 0.42) 0.14 0.83 0.04
(cm) 2000
After 2000 11 trials 963 -0.19 (-0.44, 0.06) 0.14 0.11
HC in toddlers | Before or in | 5 trials 868 -0.08 (-0.30, 0.13) 0.44 0.23 0.48
(cm) 2000
After 2000 6 trials 358 -0.22 (-0.55, 0.11) 0.18 0.56
HC in childhood | Before or in | 1 trial 128 -0.17 (-0.75, 0.40) 0.56 N/A 0.82
(cm) 2000
After 2000 2 trials 190 -0.26 (-0.72, 0.21) 0.28 0.27
HC z-scores in | Before or in | 7 trials 1071 0.02 (-0.12, 0.16) 0.77 0.68 0.60
infancy 2000
After 2000 11 trials 963 -0.03 (-0.18, 0.12) 0.65 0.02
HC 2z-scores in | Before or in | 5 trials 868 -0.06 (-0.21, 0.10) 0.46 0.18 0.47
toddlers 2000
After 2000 6 trials 358 -0.16 (-0.39, 0.08) 0.18 0.48

Body composition

Fat mass in | Before or in | 3trials 151 0.16 (-0.01, 0.35) 0.07 0.85 0.04
infancy (kg) 2000

After 2000 5 trials 418 -0.05 (-0.16, 0.06) 0.36 0.008
Fat mass in | Before or in | 1 trial 118 0.38 (-0.50, 1.27) 0.40 N/A 0.67

childhood (kg) 2000

After 2000 1 trial 126 -0.11 (-0.97, 0.75) 0.80 N/A

Fat mass in | Before or in | 1 trial 65 1.92 (-1.01, 4.84) 0.20 N/A 0.06
adolescence (kg) 2000

After 2000 1 trial 33 -3.14 (-7.40, 1.23) 0.15 N/A
Fat mass at >3 | Before or in | 2 trials 183 0.96 (-0.14, 2.06) 0.09 0.21 0.05
years (kg) 2000

After 2000 2 trials 159 -0.67 (-1.85, 0.51) 0.26 0.02
Fat mass index in | Before or in | 3 trials 149 0.19 (-0.21, 0.59) 0.36 0.04 0.23

infancy (kg/m?) 2000

After 2000 5 trials 417 -0.10 (-0.33, 0.14) 0.44 0.05
Fat mass index in | Before or in | 1 trial 118 0.27 (-0.34, 0.89) 0.38 N/A 0.43
childhood 2000
(kg/m?) After 2000 1 trial 126 -0.07 (-0.66, 0.52) 0.81 N/A
Fat mass index in | Before or in | 1 trial 65 1.10 (-0.15, 2.35) 0.08 N/A 0.02
adolescence 2000

(kg/m?) After 2000 1 trial 33 -1.65 (-3.48, 0.17) 0.07 N/A
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Outcome Subgroup No.  of | No. of | aMD (95% CI) p for | P for | P for
trials participants overall heterogeneity subgroup
effect interaction

Fat mass index | Before or in | 2 trials 183 0.58 (0.01, 1.16) 0.05 0.21 0.03
at >3  years | 2000
(kg/m?) After 2000 2 trials 159 -0.36 (-0.97, 0.26) 0.25 0.03
Percent fat mass | Before or in | 3 trials 150 0.75 (-1.36, 2.86) 0.49 0.58 0.17
in infancy (%) 2000

After 2000 5 trials 417 -0.98 (-2.24, 0.29) 0.13 0.005
Percent fat mass | Before or in | 1 trial 118 1.61 (-2.00, 5.22) 0.38 N/A 0.45
in childhood (%) | 2000

After 2000 1 trial 126 -0.34 (-3.84, 3.17) 0.85 N/A
Percent fat mass | Before or in | 1 trial 65 2.03 (-1.95, 6.02) 0.31 N/A 0.03
in  adolescence | 2000
(%) After 2000 1 trial 33 -5.98 (-11.78, -0.18) 0.04 N/A
Percent fat mass | Before or in | 2 trials 183 1.78 (-0.96, 4.52) 0.20 0.86 0.13
at >3 years (%) 2000

After 2000 2 trials 159 -1.31 (-4.25, 1.64) 0.38 0.12
Lean mass in | Before or in | 3 trials 151 0.32 (0.04, 0.61) 0.03 0.43 0.15
infancy (kg) 2000

After 2000 5 trials 418 0.08 (-0.09, 0.25) 0.37 0.0.9
Lean mass in | Before or in | 1 trial 118 0.01 (-0.95, 0.98) 0.98 N/A 0.36
childhood (kg) 2000

After 2000 1 trial 126 -0.62 (-1.56, 0.32) 0.20 N/A
Lean mass in | Before or in | 1 trial 65 0.24 (-2.28,2.77) 0.85 N/A 0.49
adolescence (kg) 2000

After 2000 1 trial 33 -1.33 (-5.01, 2.35) 0.48 N/A
Lean mass at >3 | Before or in | 2trials 183 0.09 (-0.93, 1.12) 0.86 0.86 0.22
years (kg) 2000

After 2000 2 trials 159 -0.83 (-1.93, 0.26) 0.14 0.28
Lean mass index | Before or in | 3 trials 149 0.11 (-0.36, 0.59) 0.64 0.68 0.63
in infancy | 2000
(kg/m?) After 2000 5 trials 417 0.25 (-0.04, 0.53) 0.09 0.10
Lean mass index | Before or in | 1 trial 118 0.01 (-0.53, 0.56) 0.97 N/A 0.35
in childhood | 2000
(kg/m?) After 2000 1 trial 126 -0.35 (-0.88, 0.18) 0.20 N/A
Lean mass index | Before or in | 1 trial 65 0.37 (-0.51, 1.25) 0.41 N/A 0.05
in  adolescence | 2000
(kg/m?) After 2000 1 trial 33 -1.19 (-2.47, 0.09) 0.07 N/A

Before or in | 2 trials 183 0.14 (-0.33, 0.60) 0.57 0.56 0.05

2000
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Outcome Subgroup No.  of | No. of | aMD (95% CI) p for | P for | P for
trials participants overall heterogeneity subgroup
effect interaction

Lean mass index | After 2000 2 trials 159 -0.55 (-1.04, -0.05) 0.03 0.05
at >3  years
(kg/m2)
Bone development
BMC in infancy | Before or in | 3trials 152 21.57 (7.75, 35.39) 0.002 0.69 0.03
(8) 2000

After 2000 3 trials 161 -0.50 (-13.87, 12.88) 0.94 0.49
BMC in | Before or in | 1 trial 65 -31.23 (-157.39, | 0.62 N/A 0.92
adolescence (g) 2000 94.93)

After 2000 1 trial 33 -20.18 (-204.06, | 0.83 N/A

163.71)

BMD in infancy Before or in | 3trials 152 0.013 (0.001, 0.025) 0.04 0.94 0.22

2000

After 2000 2 trials 115 0.001 (-0.013, 0.015) | 0.87 0.59
BMD in | Before or in | 1 trial 65 -0.02 (-0.054, 0.017) 0.28 N/A 0.36
adolescence 2000

After 2000 1 trial 33 0.01 (-0.04, 0.06) 0.70 N/A

Abbreviation: BMI: body mass index; HC: head circumference; BMC: bone mineral content; BMD: bone mineral density; aMD: adjusted mean

difference; N/A: not applicable.

Mean differences were adjusted for sex, gestational age and birthweight z-score

Table S10. Search strategies.

Embase from 1980 to 2019 April 01

# Search strategies

1 exp prematurity/

2 exp low birth weight/

3 exp small for date infant/

4 exp very low birth weight/

5 (prematur* adj2 infant*).tw.

6 (prematur® adj2 newborn*).tw.
7 (prematur® adj2 neonate®).tw.
8 preterm.tw.

9 low birth weight.tw.

10 low birthweight.tw.

11 VLBW.tw.

12 LBW.tw.

13 ELBW.tw.

14 small for gestation*.tw.
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15 SGA.tw.
16 (less than adj6 g).tw.
17 (less than adj3 32 weeks).tw.
18 birth weight below.tw.
19 (gestation* adj2 less than).tw.
20 or/1-19
21 exp breast feeding/
22 exp infant nutrition/
23 exp protein intake/
24 exp dietary supplement/
exp omega 3 fatty acid/ct, ad, dt, ig, pa [Clinical Trial, Drug Administration, Drug Therapy, Intragastric Drug
25 Administration, Parenteral Drug Administration]
exp arachidonic acid/ae, ct, ad, dt, ig, pa, th [Adverse Drug Reaction, Clinical Trial, Drug Administration, Drug
26 Therapy, Intragastric Drug Administration, Parenteral Drug Administration, Therapy]
27 exp unsaturated fatty acid/ct, dt, pa, th [Clinical Trial, Drug Therapy, Parenteral Drug Administration, Therapy]
28 exp fat intake/ae, ad, dt [Adverse Drug Reaction, Drug Administration, Drug Therapy]
29 exp enteric feeding/
30 exp parenteral nutrition/
31 exp artificial milk/
32 exp breast milk/
33 exp fortified food/
34 exp elemental diet/
35 exp baby food/
36 (breast milk or human milk).tw.
37 formula.tw.
38 PUFA supplement*.tw.
39 feed* regimen*.tw.
40 (protein* adj2 concentration®*).tw.
41 probiotic$.tw.
42 parenteral®.tw.
43 enteral*.tw.
44 maternal milk.tw.
45 multinutrient supplement*.tw.
46 (breast fed or breastfed).tw.
47 prebiotic*.tw.
48 diet* supplement®.tw.
49 nutrient enriched.tw.
50 Docosahexaenoic Acid*.tw.
51 arachidonic acid*.tw.
52 (glutamine adj2 supplement®).tw.
53 (taurine adj2 supplement®).tw.
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54 (calcium adj2 supplement*).tw.
55 palm olein.tw.

56 palmitic acid.tw.

57 (fortification or fortified).tw.
58 fatty acids.tw.

59 supplement” feed*.tw.

60 complementary feed*.tw.

61 nutrition®.tw.

62 Hydrolysed liquid.tw.

63 Hydrolyzed liquid.tw.

64 gamma-linoleic acid.tw.

65 (diet* adj3 protein*).tw.

66 or/21-65

67 20 and 66

68 Clinical Trial/

69 Randomized Controlled Trial/
70 exp randomization/

71 Single Blind Procedure/

72 Double Blind Procedure/

73 Crossover Procedure/

74 Placebo/

75 Randomi?ed controlled trial$.tw.
76 Rct.tw.

77 random allocation.tw.

78 randomly.tw.

79 randomly allocated.tw.

80 allocated randomly.tw.

81 (allocated adj2 random).tw.
82 Single blind$.tw.

83 Double blind$.tw.

84 ((treble or triple) adj blind$).tw.
85 placebo$.tw.

86 prospective study/

87 or/68-86

88 case study/

89 case report.tw.

90 abstract report/ or letter/

91 or/88-90

92 87 not 91

93 67 and 92
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Table S11. List of excluded studies

After reading the full texts, we excluded 62 records. The reasons for exclusion and the excluded studies are outlined

below.

Reasons Studies

Wrong intervention Bai 2005 [1], Beauport 2017 [2], Bernabe-Garcia 2017 [3], Boehm 1993 [4],
Boehm 1991 [5], Boehm 1991 [6], Boehm 1993 [7], Boehm 1990 [8], Bora 2017
[9], Carey 1987 [10], Corpeleijn 2016 [11], Costa 1996 [12], Cristofalo 2011
[13], Cristofalo 2013 [14], dos Santos 1997 [15], Faerk 2000 [16], Faerk 2001
[17], Florendo 2006 [18], Gathwala 2008 [19], Hering 1987 [20], Juhl 2018
[21], Lainwala 2017 [22], Lapillonne 1997 [23], Lapillonne 2004 [24], Maggio
2003 [25], McLeod 2010 [26], Mercado 1990 [27], Merritt 1993 [28], Moro
1989 [29], Moro 1991 [30], Nair 2011 [31], Najm 2017 [32], O'Connor 2016
[33], Sankaran 1996 [34], Salas 2018 [35], Schanler 1988 [36], Siripoonya
1989 [37], Sullivan 2009 [38], Sullivan 2010 [39], Tatwavedi 2018 [40],
Techasatid 2017 [41], Unger 2016 [42], Vembenil 2007 [43], Willeitner 2017
[44]

Wrong study design Bier 2000 [45], Brooke 1987 [46], de Klerk 1997 [47], ElSakka 2016 [48],
Gemme 1963 [49], Hanmer 1982 [50], Pittaluga 2011 [51], Yesilipek 1992

[52]
Wrong outcomes Bell 1986 [53], Kulkarni 1984 [54], Lou 2017 [55], Lucas 1984 [56]
Wrong patient | de Zegher 2012 [57]
population
Letter/comment Davies 1992 [58], Embleton 2017 [59]
Unable to locate Ayutthaya 2006 [60], Misa 1980 [61], Marangione 2009 [62]
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