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WHAT IS THE RELATIONSHIP BETWEEN THE DURATION, FREQUENCY, AND 
VOLUME OF EXCLUSIVE HUMAN MILK AND/OR INFANT FORMULA 
CONSUMPTION AND GROWTH, SIZE, AND BODY COMPOSITION?: SYSTEMATIC 
REVIEW PROTOCOL 

 
This document describes the protocol for a systematic review to answer the following question: What 
is the relationship between the duration, frequency, and volume of exclusive human milk and/or infant 
formula consumption and growth, size, and body compositioni?  
 
The 2020 Dietary Guidelines Advisory Committee, Birth to 24 Months Subcommittee, will be 
answering this question by conducting a systematic review with support from the USDA’s Nutrition 
Evidence Systematic Review (NESR).  
 
NESR methodology for answering a systematic review question involves: 

• searching for and selecting articles, 
• extracting data and assessing the risk of bias of results from each included article,  
• synthesizing the evidence, 
• developing a conclusion statement, 
• grading the evidence underlying the conclusion statement, and  
• recommending future research. 

More information about NESR’s systematic review methodology is available on the NESR website: 
https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-reviews.  
 
This document describes the protocol, or plan, for how the systematic review will be conducted. The 
protocol provides:  

• The analytic framework (p. 2) illustrates the overall scope of the question, including the 
population, the interventions and/or exposures, comparators, and outcomes of interest.   

• The literature search and screening plan (p. 3) details the electronic databases and inclusion 
and exclusion criteria (p. 3) that will be used to search for, screen, and select articles to be 
included in the systematic review.  

• The literature search and screening results (p. 8) includes a list of included articles, and a list 
of excluded articles with the rationale for exclusion. 

 
This protocol is up-to-date as of: 01/21/2020. 
 
This version of the protocol contains updates to the following sections.  

• In the analytic framework and inclusion and exclusion criteria table, the outcomes are now 
restricted to rapid weight gain during infancy, body composition, BMI, BMI z-score, weight-for-
length, overweight, and obesity. 

• The inclusion and exclusion criteria table now includes a criterion for confounders. 
 

                                            
i A related systematic review examines the timing of the introduction of complementary foods and beverages and growth, 
size, and body composition. Evidence from that systematic review may help explain the relationship between the duration 
of exclusive human milk and/or infant formula consumption and growth, size, and body composition because the period of 
exclusive human milk and infant formula consumption may end because of the introduction of complementary foods and 
beverages. 

https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-reviews
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ANALYTIC FRAMEWORK 

The analytic framework (Figure 1) illustrates the overall scope of the systematic review, including the 
population, the interventions and/or exposures, comparators, and outcomes of interest. It also 
includes definitions of key terms and identifies key confounders considered in the systematic review. 
The inclusion and exclusion criteria that follow provide additional information about how parts of the 
analytic framework will be defined and operationalized for the review.  
 
Figure 1: Analytic framework 
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LITERATURE SEARCH AND SCREENING PLAN 

Electronic databases  
Listed below are the databases that will be searched to identify all potentially relevant articles that 
have been published to address the systematic review question. Additional details regarding the 
search strategy will be published upon completion of the review, and are available upon request 
prior to publication. 

• CINAHL 
• Cochrane 
• Embase 
• PubMed 

 

Inclusion and exclusion criteria 
Table 1 provides the inclusion and exclusion criteria for the systematic review. The inclusion and 
exclusion criteria are a set of characteristics that will be used to determine which articles 
identified in the literature search will be included or excluded in the systematic reviews.  
 

Table 1. Inclusion and exclusion criteria 

Category Inclusion Criteria Exclusion Criteria 

Publication 
status 

Articles that have been peer-reviewed Articles that have not been peer-
reviewed and are not published in peer-
reviewed journals, including unpublished 
data, manuscripts, reports, abstracts, and 
conference proceedings 

Date of 
publication 

January 1980-September 2019: 

• Pregnancy and Birth to 24 Months Project 
literature searchii:  
January 1980-March 2016 

• Update to the original literature search:  
March 2016-September 2019 

Articles published prior to or after 
January 1980-September 2019 

Language of 
publication 

Articles published in English Articles published in languages other 
than English 

                                            
ii During the Pregnancy and Birth to 24 Months (P/B-24) Project, systematic review questions were defined to examine the 
relationships between human milk and infant formula consumption and several outcomes, and NESR used a single 
literature search to identify potential studies for the family of reviews (https://nesr.usda.gov/infant-milk-feeding-practices-
technical-expert-collaborative). Some of the intended reviews, including growth, size, and body composition, were not 
completed before the end of the Project. The 2020 Dietary Guidelines Advisory Committee, Birth to 24 Months 
Subcommittee, intends to use and update the literature search and screening underway from the P/B-24 Project 
according to the inclusion and exclusion criteria described in this protocol.  

https://nesr.usda.gov/infant-milk-feeding-practices-technical-expert-collaborative
https://nesr.usda.gov/infant-milk-feeding-practices-technical-expert-collaborative
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Category Inclusion Criteria Exclusion Criteria 

Study design Randomized controlled trials 
Non-randomized controlled trials, including 
quasi-experimental and controlled before-and-
after studies 
Prospective cohort studies  
Retrospective cohort studies  
Nested case-control studies 

Uncontrolled trials 
Case-control studies 
Cross-sectional studies 
Uncontrolled before-and-after studies 
Narrative reviews  
Systematic reviews 
Meta-analyses 

Interventions/ 
exposuresiii 
 

1. Duration of exclusive human milk and/or 
infant formula consumption: 
a) Ever consuming human milk (i.e., any 

amount of human milk feeding) 
b) Duration of any human milk consumption 

among infants fed human milk 
c) Duration of exclusive human milk 

consumption prior to the introduction of 
infant formula 
 
 
 
 

2. Frequency and volume of human milk and/or 
infant formula consumption 
a) Intensity/proportion/amount of human milk 

consumed by mixed-fed infants 
b) Intensity/proportion/amount of human milk 

consumed at the breast versus by bottle 
in infants fed human milk as their only 
source of milk 

c) Consuming human milk or infant formula 
(i.e., a single substance) during a single 
feeding session 

 
 
 
 
1b) Variables that include infants who 
were never fed human milk  
1c) Duration of exclusive human milk 
consumption prior to the introduction of 
complementary foods and beverages or 
the concurrent introduction of 
complementary foods and beverages and 
infant formula (including when a study 
does not specify what follows exclusive 
human milk feeding) 
 
 
 
2a) Variables that include infants fed 
complementary foods and beverages 

                                            
iii Articles that do not report sufficient information to determine that they examine the interventions/exposures of 
interest, will be excluded. 
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Category Inclusion Criteria Exclusion Criteria 

Comparators 1. Different durations of exclusive human milk 
and/or infant formula consumption: 
a) Never consuming human milk  

 
 
 

b) Different durations of any human milk 
consumption among infants fed human 
milk 

c) Different durations of exclusive human 
milk consumption prior to the introduction 
of infant formula 
 
 
 
 
 

2. Different frequencies and volumes of human 
milk and/or infant formula consumption 
a) Different intensities/proportions/amounts 

of human milk consumed by mixed-fed 
infants 

b) Different intensities/proportions/amounts 
of human milk consumed at the breast 
versus by bottle in infants fed human milk 
as their only source of milk 

c) Consuming human milk and infant formula 
(i.e., both substances) during a single 
feeding session (e.g., “topping up”) 

 
 
1a) Variables that include any amount of 
human milk feeding (e.g., very short-term 
or token) or the feeding of infant formula 
that does not meet the definition below 
1b) Variables that include infants who 
were never fed human milk  
 
1c) Durations of exclusive human milk 
consumption prior to the introduction of 
complementary foods and beverages or 
the concurrent introduction of 
complementary foods and beverages and 
infant formula (including when a study 
does not specify what follows exclusive 
human milk feeding) 
 
 
2a) Variables that include infants fed 
complementary foods and beverages 

Sources of 
foods, 
beverages, or 
nutrients 

Human milk: Mother’s own milk (MOM), that is, 
human milk fed at the breast (i.e., nursing) or 
expressed and fed fresh or after 
refrigeration/freezing 
Infant formula: commercially prepared infant 
formula meeting FDAiv and/or Codex 
Alimentariusv international food standards 

Human milk from third parties (e.g., 
banked/donor milk) 
 
 
Infant formulas that are not commercially 
prepared or that do not meet FDA and/or 
Codex Alimentarius international food 
standards 

                                            
iv U.S. Food and Drug Administration. Version 19 December 2013. Internet: 
https://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/InfantFormula/ucm136118.htm
#manufacture (accessed March 23, 2018). 
v Food and Agriculture Organization of the United Nations. World Health Organization. Codex Alimentarius. International 
Food Standards. Standard for infant formula and formulas for special medical purposes intended for infants. Codex Stan 
72-1981. 2007. 

https://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/InfantFormula/ucm136118.htm#manufacture
https://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/InfantFormula/ucm136118.htm#manufacture
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Category Inclusion Criteria Exclusion Criteria 

Outcomes Intermediate outcome: 

• Rapid weight gain during infancy (e.g., 
change in weight standard deviation score 
>+0.67 from birth to 12 months, equivalent 
to upward crossing of ≥1 centile band on 
CDC growth chartsvi) 

Endpoint outcomes: 

• Body composition (e.g., % fat mass, % fat 
free mass) 

• BMI, BMI z-score, weight-for-length 

• Overweight 

• Obesity 

Articles that only examine size at a single 
time point (e.g., weight, length or height) 
and/or growth across more than one time 
point (e.g., change in weight, change in 
length or height)vii 

Country Studies conducted in countries ranked as high 
or very high human developmentviii 

Studies conducted in countries ranked as 
medium or lower human development 

Study 
participants 

Human participants  
Males 
Females 

Non-human participants (e.g., animal and 
in-vitro studies) 

Age of study 
participants 

Age at intervention or exposure:  
infants and toddlers (birth to 24 months) 
Age at outcome:  
infants and toddlers (birth to 24 months),  
children and adolescents (ages 2-18 years),  
adults (ages 19-64 years),  
older adults (ages 65 years and older) 

 

                                            
vi Ong, K.K. and Loos, R.J., 2006. Rapid infancy weight gain and subsequent obesity: systematic reviews and hopeful 
suggestions. Acta paediatrica, 95(8), pp.904-908. 
vii This criterion was updated to exclude size and growth outcomes and instead focus the systematic review on body 
composition outcomes including obesity. The rationale is that the U.S. Government already convened, and made policy 
decisions based on the recommendations of, an expert panel that reviewed scientific evidence on the relationship 
between infant milk-feeding practices and growth and size outcomes (Grummer-Strawn, L., Krebs, N.F. and Reinold, 
C.M., 2009. Use of World Health Organization and CDC growth charts for children aged 0-59 months in the United 
States). The relationship between infant milk-feeding practices and body composition outcomes including obesity is less 
clear and warrants further examination. 
viii The human development classification from the Pregnancy and Birth to 24 Months (P/B-24) Project, which was used to 
screen growth, size, and body composition literature from the original literature search, will be applied to the updated 
literature search for consistency. During the P/B-24 Project, the human development classification was the Human 
Development Index (HDI) ranking from the most recent Human Development Report (United Nations Development 
Programme. Human Development Report 2014. New York, 2014.)  
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Category Inclusion Criteria Exclusion Criteria 

Health status 
of study 
participants 

Studies that enroll participants: 

• born full-term (≥37 weeks and 0/7 days 
gestational age) 

• who are healthy and/or at risk for chronic 
disease 

Studies that enroll some participants: 

• born preterm (gestational age <37 weeks 
and 0/7 days), with low birth weight 
(<2500g), or small for gestational age 

• with failure to thrive/underweight, stunting, or 
wasting 

Studies that exclusively enroll 
participants: 

• born preterm (gestational age <37 
weeks and 0/7 days), with low birth 
weight (<2500g), or small for 
gestational age 

• with failure to thrive/underweight, 
stunting, or wasting  

• diagnosed with a disease or 
hospitalized with an illness or injury 

Size of study 
groups 

Studies with ≥30 participants per study group 
or a power analysis indicating that the study is 
appropriately powered for the outcome(s) of 
interest 

Studies with <30 participants per study 
group with no power analysis indicating 
that the study is appropriately powered 
for the outcome(s) of interest 

Confoundersix Studies that account for one or more of the key 
confounders listed on the analytic framework 

Studies that do not account for any of the 
key confounders listed on the analytic 
framework 

                                            
ix This criterion was added because the evidence for this systematic review is mostly observational and prone to bias from 
confounding. 
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LITERATURE SEARCH AND SCREENING RESULTS  

This protocol will be updated with the literature search and screening results after the search and 
screening plan has been finalized and implemented.  
 

The flow chart (Figure 2) below illustrates the literature search and screening results for articles 
examining the systematic review question. The results of the electronic database searches, after 
removal of duplicates, were screened independently by two NESR analysts using a step-wise 
process by reviewing titles, abstracts, and full-texts to determine which articles met the inclusion 
criteria. A manual search was done to find articles that were not identified when searching the 
electronic databases; all manually identified articles are also screened to determine whether they 
meet criteria for inclusion.  
 
Figure 2: Flow chart of literature search and screening results (To be added) 
 

 
 
Included Articles (To be added) 
 

1. Ref 
 

Excluded Articles (To be added) 
 

The table below lists the articles excluded after full-text screening. At least one reason for 
exclusion is provided for each article, which may not reflect all possible reasons. Information 
about articles excluded after title and abstract screening is available upon request. 
 

Table 2. Excluded articles 
 

 Citation Rationale 
1   
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