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Table S1 PRISMA Checklist 2020

[ Location
_?gc'irl:on and Lttem Checklist item where item
P is reported
TITLE
Title 1 | Identify the report as a systematic review. Title (p.1)
ABSTRACT
Abstract 2 | See the PRISMA 2020 for Abstracts checklist. p.1
INTRODUCTION
Rationale Describe the rationale for the review in the context of existing knowledge. pp.1-2
Objectives Provide an explicit statement of the objective(s) or question(s) the review addresses. p.2
METHODS
Eligibility criteria Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. pp.3-4
Information Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the  [P-3
sources date when each source was last searched or consulted.
Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used. _?_UEF g/lzat-
able
Selection process 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record [Pp. 3-4
and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked pp.3-5
process independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the
process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each pp.3-5
study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any pp.3-5
assumptions made about any missing or unclear information.
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each [PP-3-5
assessment study and whether they worked independently, and if applicable, details of automation tools used in the process.
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. pp.4-5
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and p.4
methods comparing against the planned groups for each synthesis (item #5)).
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data pp.4-5
conversions.
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. p.4
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the pp.4-5
model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). p.5




Section and
Topic

Checklist item

Location
where item
is reported

13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. p.5
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). p.5
assessment
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. p.5
assessment
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in  [P-6

the review, ideally using a flow diagram.

16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. p.6
Study 17 | Cite each included study and present its characteristics. pp.8-17
characteristics
Risk of bias in 18 | Present assessments of risk of bias for each included study. p.24 and Table
studies 2
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision ~ [Supp. Mat.
individual studies (e.g. confidence/credible interval), ideally using structured tables or plots. Table S3
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. Table 2 and 3
syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. Table 4.

confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.

20c | Present results of all investigations of possible causes of heterogeneity among study results. Table 4.

20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. 2 21 and Table
Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. p.21
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. -
evidence
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other evidence. pp.25-27

23b | Discuss any limitations of the evidence included in the review. p.26

23c | Discuss any limitations of the review processes used. p.26

23d | Discuss implications of the results for practice, policy, and future research. pp.26-27

OTHER INFORMATION

Registration and 24a | Provide registration information for the review, including register name and registration number, or state that the review was not registered. Abstract and p.3
protocol 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. -

24c | Describe and explain any amendments to information provided at registration or in the protocol. p.4
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. Title page and

(p.27)




Location

Section and Checklist item where item
P is reported

Competing 26 | Declare any competing interests of review authors. p.27

interests

Auvailability of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included p.27

data, code and
other materials

studies; data used for all analyses; analytic code; any other materials used in the review.

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ
2021;372:n71. doi: 10.1136/bmj.n71 [21]




Table S2 Literature Search Strategy

Database searched Search Terms Filters /

[date of search] Limiters applied
PubMed (toddler*[Title/Abstract] OR preschool[Title/Abstract] OR 1990 onwards
[16.06.2022] preschooler[Title/Abstract] OR "Child, Preschool"[MeSh Terms] OR

"Infant"[mh:noexp]) AND ((("Infant Formula"[MeSH Terms] OR "Infant
Food"[MeSH Terms] OR ("Milk"[MeSH Terms] AND "Food,
Fortified"[MeSH Terms])) AND ("Vitamin D"[MeSH Terms] OR
"Zinc"[MeSH Terms] OR "Ferrous Compounds"[MeSH Terms] OR
"Phosphatidylcholines"[MeSH Terms] OR "Prebiotics"[MeSH Terms] OR
"Probiotics"[MeSH Terms] OR "Synbiotics"[MeSH Terms])) OR
((milk[Title/Abstract] OR "growing up milk"[Title/Abstract] OR "growing-
up milk"[Title/Abstract] OR "follow on formula"[Title/Abstract] OR
"follow-on formula"[Title/Abstract]) AND (Formulated[Title/Abstract] OR
formulation[Title/Abstract] OR supplemented[Title/Abstract] OR
supplement[Title/Abstract] OR fortify[Title/Abstract] OR
fortified([Title/Abstract] OR fortification[Title/Abstract] OR
prebiotic*[Title/Abstract] OR probiotic*[Title/Abstract] OR
synbiotic*[Title/Abstract]))) AND ("head circumference"[Title/Abstract]
OR Growth [Title/Abstract] OR "Growth and Development"[MeSH Terms]
OR "Growth"[MeSH Terms] OR "body size"[Title/Abstract] OR "Body
Size"[MeSH Terms] OR weight[Title/Abstract] OR
bodyweight[Title/Abstract] OR "Body Weight"[MeSH Terms] OR
BMI[Title/Abstract] OR "body mass index"[Title/Abstract] OR "Body Mass
Index"[MeSH Terms] OR "body composition"[Title/Abstract] OR "Body
Composition"[MeSH Terms] OR "muscle mass"[Title/Abstract] OR "fat-
free mass"[Title/Abstract] OR "fat free mass"[Title/Abstract] OR
musculoskeletal[Title/Abstract] OR "Musculoskeletal
Development"[MeSH Terms] OR "fat mass"[Title/Abstract] OR "fat free
mass"[Title/Abstract] OR fat-free mass[Title/Abstract] OR "body
fat"[Title/Abstract] OR "Adipose Tissue"[MeSH Terms] OR
height[Title/Abstract] OR "Body Height"[MeSH Terms] OR
length[Title/Abstract] OR Nutritional Status[MeSH Terms] OR "vitamin
d"[Title/Abstract] OR zinc[Title/Abstract] OR iron[Title/Abstract] OR
ferritin[Title/Abstract]) AND (randomized controlled trial[pt] OR
controlled clinical trial[pt] OR clinical trial[pt] OR observational study[pt]
OR randomi*[Title/Abstract] OR placebo*[Title/Abstract] OR clinical trials
as topic[MeSH Terms:noexp] OR randomly|[Title/Abstract] OR
trial[Title/Abstract] OR trials[Title/Abstract] OR
prospective[Title/Abstract] OR cross-over[Title/Abstract]) NOT
("animals"[MeSH Terms] NOT "humans"[MeSH Terms])

Web of Science TS=(Toddler* OR Preschool OR Preschooler) AND TS=((milk OR "follow on None
(Core Collection) formula" OR "follow-on formula" OR "fortified food") AND (formulated
[16.06.2022] OR formulation OR supplemented OR supplement OR fortify OR fortified

OR fortification OR prebiotic* OR probiotic* OR synbiotic*)) AND
TS=("head circumference" OR growth OR "body size" OR weight OR
bodyweight OR BMI OR "body mass index" OR "body composition" OR
"muscle mass" OR "fat-free mass" OR "fat free mass" OR musculoskeletal
OR "fat mass" OR "body fat" OR "adipose tissue" OR height OR length OR
"nutritional status" OR "vitamin d" OR zinc OR iron OR ferritin) AND
TS=("observational study" OR random* OR placebo* OR trial* OR
prospective OR cross-over)

Scopus ( TITLE-ABS-KEY ( toddler* OR preschool OR preschooler) AND TITLE- None

[16.06.2022] ABS-KEY ( ( milk OR "follow on formula" OR "follow-on formula") AND
(formulated OR formulation OR supplemented OR supplement OR



ProQuest (NTIS,
Agriculture Science
Database,
Biological Science
Database,
Continental Europe
Database, East &
South Asia
Database, East
Europe, Central
Europe Database,
Health & Medical
Collection,
Healthcare
Administration
Database, India
Database, Middle
East & Africa
Database, Nursing
& Allied Health
Database, Public
Health Database,
Science Database,
Turkey Database,
UK & Ireland
Database)
[16.06.2022]
Google Scholar (via
Publish or Perish)
[16.06.2022]

Cochrane Library
[16.06.2022]

fortify OR fortified OR fortification OR prebiotic* OR probiotic* OR
synbiotic* ) ) AND TITLE-ABS-KEY ( "head circumference" OR growth
OR "body size" OR weight OR bodyweight OR bmi OR "body mass
index" OR "body composition" OR "muscle mass" OR "fat-free mass"
OR "fat free mass" OR musculoskeletal OR "fat mass" OR "body fat"
OR "adipose tissue" OR height OR length OR "nutritional status" OR
"vitamin d" OR zinc OR iron OR ferritin) AND TITLE-ABS-KEY (
"observational study" OR random* OR placebo* OR trial OR trials OR
prospective OR cross-over ) AND PUBYEAR > 1989 )

(ti(Toddler* OR Preschool OR Preschooler) AND ti((milk OR "follow on
formula" OR "follow-on formula") AND (formulated OR formulation OR
supplemented OR supplement OR fortify OR fortified OR fortification OR
prebiotic* OR probiotic* OR synbiotic*)) AND ti("head circumference" OR
growth OR "body size" OR weight OR bodyweight OR BMI OR "body mass
index" OR "body composition" OR "muscle mass" OR "fat-free mass" OR
"fat free mass" OR musculoskeletal OR "fat mass" OR "body fat" OR
"adipose tissue" OR height OR length "nutritional status" OR "vitamin d"
OR zinc ORiron OR ferritin) AND ti("observational study" OR random* OR
placebo* OR trial* OR prospective OR cross-over)) OR (ab(Toddler* OR
Preschool OR Preschooler) AND ab((milk OR "follow on formula" OR
"follow-on formula") AND (formulated OR formulation OR supplemented
OR supplement OR fortify OR fortified OR fortification OR prebiotic* OR
probiotic* OR synbiotic*)) AND ab("head circumference" OR growth OR
"body size" OR weight OR bodyweight OR BMI OR "body mass index" OR
"body composition" OR "muscle mass" OR "fat-free mass" OR "fat free
mass" OR musculoskeletal OR "fat mass" OR "body fat" OR "adipose
tissue" OR height OR length OR "nutritional status" OR "vitamin d" OR
zinc OR iron OR ferritin) AND ab("observational study" OR random* OR
placebo* OR trial* OR prospective OR cross-over))

1990 onwards

(Toddler* OR Preschool OR Preschooler) AND ((milk OR "follow on 1990 onwards
formula" OR "follow-on formula" OR "fortified food") AND (formulated
OR formulation OR supplemented OR supplement OR fortify OR fortified
OR fortification OR prebiotic* OR probiotic* OR synbiotic*)) AND ("head
circumference" OR growth OR "body size" OR weight OR bodyweight OR
BMI OR "body mass index" OR "body composition" OR "muscle mass" OR
"fat-free mass" OR "fat free mass" OR musculoskeletal OR "fat mass" OR
"body fat" OR "adipose tissue" OR height OR length OR "nutritional
status" OR "vitamin d" OR zinc OR iron OR ferritin) AND ("clinical trial*"
OR "comparative stud*" OR "evaluation stud*" OR "controlled trial*" OR
"follow-up stud*" OR "prospective stud*" OR random* OR placebo* OR
"single blind* OR "double blind*" OR "observational study" OR cross-over
OR crossover)

Toddler* OR Preschool OR Preschooler in Title Abstract Keyword AND
(milk OR "follow on formula" OR "follow-on formula" OR "fortified food")
AND (formulated OR formulation OR supplemented OR supplement OR
fortify OR fortified OR fortification OR prebiotic* OR probiotic* OR
synbiotic*) in Title Abstract Keyword AND "head circumference" OR
growth OR "body size" OR weight OR bodyweight OR BMI OR "body mass
index" OR "body composition" OR "muscle mass" OR "fat-free mass" OR
"fat free mass" OR musculoskeletal OR "fat mass" OR "body fat" OR
"adipose tissue" OR height OR length OR "nutritional status" OR "vitamin
d" OR zinc OR iron OR ferritin in Title Abstract Keyword AND

None



Clinical Trials
[16.06.2022]

"observational study" OR random* OR placebo* OR trial* OR prospective
OR cross-over in Title Abstract Keyword - with Cochrane Library
publication date Between Jan 1990 and Dec 2022 (Word variations have
been searched)

Toddler* OR Preschool OR Preschooler | ((milk OR "follow on formula"
OR "follow-on formula") AND (formulated OR formulation OR
supplemented OR supplement OR fortify OR fortified OR fortification OR
prebiotic* OR probiotic* OR synbi*)) | head OR "body size" OR weight OR
bodyweight OR BMI OR "body mass index" OR "body composition" OR
"muscle mass" OR "fat-free" OR "fat free" OR musculoskeletal OR "fat
mass" OR "body fat" OR height OR length OR nutrition* OR Zinc OR Iron
OR "Vitamin d" | Child | First posted on or after 01/01/1990

Children only



Table S3 Summary of outcome measures reported across the articles and included in the review

Outcome measure

Articles reporting outcome
(n, [references])

Articles included in the meta-
analysis (n, [references])

Note

Growth / Body Composition

Body weight

n=9 [1-9]

n=7 [1-7]

2 articles [8, 9] excluded due to duplicate data from another article
(secondary analyses of [7] and [3], respectively)

Weight-for-age

n=71[2,4,5,7,8, 10, 11]

n=41[2,4,5,7]

1 article [8] excluded due to duplicate data from another article
(secondary analysis of [7])

1 article [10]" excluded due to insufficient data reported

1 article [11]% excluded due to insufficient data reported

Length (/height)

n=7[1-5,7, 8, 10]

n=6 [1-5, 7]

1 article [8] excluded due to duplicate data from another article
(secondary analysis of [7])

Length-(/height)-for-age

n=6[4,5, 7, 8, 10, 11]

n=3[4,5,7]

1 article [8] excluded due to duplicate data from another article
(secondary analysis of [7])

1 article [10]" excluded due to insufficient data reported

1 article [11]%excluded due to insufficient data reported

Weight-for-length (/height)

n=61[4,5, 7,8, 10, 11]

n=3 (4,5, 7]

1 article [8] excluded due to duplicate data from another article
(secondary analysis of [7])

1 article [10]" excluded due to insufficient data reported

1 article [11]% excluded due to insufficient data reported

Body Mass Index

n=41[1,2,7,8]

n=3[1, 2, 7]

1 article [8] excluded due to duplicate data from another article
(secondary analysis of [7])

Body Mass Index-for-age

n=21[7, 8]

N/A

1 article [8] excluded due to duplicate data from another article
(secondary analysis of [7])




Head circumference n=2[2, 3] N/A Meta-analysis was not conducted on outcomes with <3 studies
Waist circumference, waist- n=1 [7] N/A Meta-analysis was not conducted on outcomes with <3 studies
height ratio

Mid-upper arm circumference n=1 [3] N/A Meta-analysis was not conducted on outcomes with <3 studies
Skinfold thickness n=1[3] N/A Meta-analysis was not conducted on outcomes with <3 studies
Body fat %, fat mass, fat free n=1[8] N/A Meta-analysis was not conducted on outcomes with <3 studies

mass, fat mass index

Biochemical measures

Haemoglobin

n=11 [3-6, 9-15]

n=9 [3-6, 10, 12-15]

1 article [11]% excluded due to insufficient data reported

1 article [9] excluded due to duplicate data from another article
(secondary analysis of [3])

Ferritin (serum)

n=11 [3-6, 9-15]

n=7 [4-6, 10, 12, 13, 15]

3 articles [3, 9, 14]¥ excluded due to insufficient data reported

1 article [11]%excluded due to insufficient data reported

Transferrin

n=4 [4-6, 13]

n=4 [4-6, 13]

Soluble transferrin receptors

n=6[3, 6, 9, 11, 14, 15]

n=3[6, 9, 15]

1 article [14]¥ excluded due to insufficient data reported
1 article [11]% excluded due to insufficient data reported

1 article [3]* excluded due to insufficient data reported

Vitamin D n=3[12, 13, 16] N/A 1 article [16]* excluded due to insufficient data reported
lodine (urinary) n=1[17] N/A Meta-analysis was not conducted on outcomes with <3 studies
Zinc n=4[4,5, 10, 18] N/A 1 article [18]texcluded due to insufficient data reported

2 articles [4, 5]° excluded due to insufficient data reported




Dietary intake

Energy n=6[4, 8,9, 17-19] N/A 1 article [18] excluded due to duplicate data from another article [17]
1 article [8] excluded due to duplicate data from another article [19]

Data provided by the other four studies [4, 9, 17, 19] are unable to be
meta-analysed due to incorrect format®

Macronutrients Protein, n=3 [4, 8, 19] N/A 1 article [8] excluded due to duplicate data from another article [19]
Fat, n=2 [4, 19] N/A
Carbohydrate, n=2 [4, 19] N/A

Micronutrients Iron, n=5[4, 6, 13, 14, 19] N/A 1 article [13] excluded due to duplicate data from another article [19]

1 article [14] " excluded due to insufficient data reported

Data provided by the other three studies[4, 6, 19] are unable to be
meta-analysed due to incorrect format®

Zinc, n=2 [4, 19] N/A
Calcium, n=1[19] N/A
Vit By, n=1 [19] N/A
Vit C, n=1 [19] N/A
Vit D, n=1 [19] N/A

Note:*, data reported as percentage of change, calculated as log-transformed values of intervention group minus that of control group, and expressed as percentage; $, article did not
report a measure of variability (e.g., SD or 95% Cl) for the group change and could not be imputed from other studies; ", data reported by gender not whole group; ¥, data reported as
geometric mean; %, data not shown; *, missing data (baseline or post values missing); *, data cannot accurately be extrapolated from figure.

Abbreviations: N/A, not applicable.



First author, year Domain1l Domain2 Domain3 Domain4 Domain5 Overall Legend
Akkermans et al., 2017 ! @ Lowrisk
Chatchatee et al., 2014 ! some concerns
Firmansyah et al., 2011 @ Highris
Pontes et al., 2016
Rivera et al., 2010
Sazawal et al., 2010a
Sazawal et al., 2010b
Villalpando et al., 2006
Virtanen et al., 2001
GUMLI trial
Wall et al., 2019
Lovell et al., 2018
Lovell et al., 2019
Lovell et al., 2021
Large UK trial
Morley et al., 1999
Singhal et al., 2000
Toddler Food Study
Szymlek-Gay et al., 2009
Morgan et al., 2010
Houghton et al., 2011
Szymlek-Gay et al., 2020
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Figure S1 Quality assessment of the included studies using the Cochrane Risk of Bias 2.0 Tool

Note: Domain 1, Randomisation process; Domain 2, Deviations from the intended interventions; Domain 3, Missing
outcome data; Domain 4, Measurement of the outcome; Domain 5, Selection of the reported result
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Figure S2 Funnel plots of intervention effect estimates (mean difference) from individual studies against the
standard error of the effect estimate. Mean differences (x-axis) for (A) body weight (kg); (B) length (cm); (C)
haemoglobin; (D) ferritin are plotted against the standard error (y-axis).

Note: Scatter dots represent individual studies, dashed diagonal lines indicates pseudo 95% Confidence Interval. Funnel plot presented for
outcomes with =5 comparisons.

Abbreviations: SE, Standard Error; MD, Mean Difference.
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