
UC Berkeley
UC Berkeley Previously Published Works

Title
Toddler milk: a scoping review of research on consumption, perceptions, and marketing 
practices.

Permalink
https://escholarship.org/uc/item/3jr751cv

Journal
Nutrition Reviews, 82(3)

Authors
Richter, Ana
Grummon, Anna
Falbe, Jennifer
et al.

Publication Date
2024-02-12

DOI
10.1093/nutrit/nuad057
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/3jr751cv
https://escholarship.org/uc/item/3jr751cv#author
https://escholarship.org
http://www.cdlib.org/


Scoping Review
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Toddler milk is an ultra-processed beverage consisting primarily of powdered milk,
caloric sweeteners, and vegetable oil. Pediatric health authorities do not support
the use of toddler milk, and emerging evidence suggests that toddler-milk market-
ing practices may mislead consumers. However, studies have not synthesized the
extent of toddler-milk marketing practices or how these practices affect parents’
decisions about whether to serve toddler milk. We aimed to summarize the litera-
ture about toddler milk to identify what is known about: (1) parents’ toddler-milk
purchasing and feeding behaviors, (2) toddler-milk marketing, and (3) how market-
ing practices influence parents’ beliefs and perceptions about toddler milk.
Following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews (PRISMA-ScR), we systematically searched 8 data-
bases (PubMed, APA PsycINFO, Scopus, Cochrane Central, Embase, CINAHL,
Communication & Mass Media Complete, and Business Source Premier). We identi-
fied 45 articles about toddler milk. Studies were conducted in 25 countries across 6
continents. Five types of findings emerged: (1) consumption and feeding behaviors,
(2) demographic correlates of toddler-milk purchasing and consumption, (3) mis-
perceptions and beliefs, (4) increased sales, and (5) increased marketing and
responses to marketing. The included articles suggested that toddler-milk sales are
growing rapidly worldwide. Findings also revealed that toddler-milk packages (eg,
labels, branding) resemble infant formula packages and that toddler-milk market-
ing practices may indirectly advertise infant formula. Purchasing, serving, and con-
sumption of toddler milk were higher in Black and Hispanic populations than in
non-Hispanic White populations, and parents with higher educational attainment
and income were more likely to offer toddler milk to their children. Findings suggest
a need for policies to prevent cross-marketing of toddler milk and infant formula,
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reduce provision of toddler milk to infants and toddlers, and prevent caregivers
from being misled about toddler-milk healthfulness.

Key words: breast-milk substitutes, growing-up milk, labeling, marketing, scoping review, tod-
dler feeding, toddler formula, toddler milk.

INTRODUCTION

Children’s diet during the first 1000 days of life has
major implications for their longer-term dietary behav-

iors, obesity risk, and health.1–3 One dietary behavior

receiving growing attention from researchers and poli-
cymakers is the consumption of toddler milk. Toddler

milk (also called toddler formula, toddler drink,

growing-up milk, or stage 3 or 4 milks) are milk-based
products usually produced by infant formula companies

and marketed as appropriate for children aged 9–
36 months.4,5 Toddler-milk products are the fastest-

growing “formula” category in the world.6 Although

these products are marketed as beneficial to toddlers’
health and development,7 they are ultra-processed

drinks typically consisting of powdered milk, added

sugar in the form of corn syrup solids or other sweet-
eners, and vegetable oils.6,7 Moreover, toddler-milk

products contain less protein and more sodium than

cow’s milk.7 For these reasons, the World Health
Organization considers toddler milk unnecessary for

optimum child growth and development.8

Despite the growth in popularity of toddler-milk
products over the past several decades,6,9 there remain

key gaps in our understanding of these products. Little

is known, for example, about the reasons for and con-
text in which parents decide to serve toddler milk to

their children. Additionally, emerging evidence suggests

that current toddler-milk marketing practices, such as
the use of health claims, may mislead consumers about

the product’s healthfulness,10–12 but research has not

documented the full extent of toddler-milk marketing
practices or how these practices affect parents’ decisions

about whether to serve their young children toddler
milk. Similarly, studies have not synthesized the evi-

dence regarding potential disparities in toddler-milk

consumption or advertising exposure by income, edu-
cation, or race/ethnicity, despite well-documented

inequities in similar domains (eg, marketing and con-

sumption of sugar-sweetened beverages [SSBs]).13,14

There are no comprehensive scoping reviews of litera-

ture on toddler milk, despite the growth of these bever-

ages in young children’s diets. Synthesizing the
literature on toddler milk could inform policies regulat-

ing toddler-milk marketing, indicate important

research gaps, and guide the development of

interventions to discourage overconsumption of

toddler-milk products.
To address these gaps, a scoping review was con-

ducted to summarize the literature on toddler milk. The

review was guided by 3 key questions: (1) What is

known about parents’ purchasing and feeding behaviors

regarding toddler milk, (2) What is known about

toddler-milk marketing, and (3) How do marketing

practices influence parents’ beliefs and perceptions

about toddler milk?

METHODS

Protocol and registration

A study protocol was developed in accordance with

Arksey and O’Malley’s 6-stage framework for scoping

reviews15 and adhered to the guidelines of the Preferred

Reporting Items for Systematic Reviews and Meta-

Analyses extension for Scoping Reviews (PRISMA-

ScR).16 The protocol was registered prior to data extrac-

tion via the Open Science Framework on February 25,

2022 (https://osf.io/k6nzx/?view_only=c3d736929aee4b

a09bf45faf6225831a).

Eligibility criteria

To be eligible, studies had to be peer-reviewed and

report empirical data related to “toddler milk,” which

was defined as a powdered milk drink intended for chil-

dren ages 9–36 months. Table 1 provides details on the

inclusion and exclusion criteria. Studies could be from

any country and published in any year. In addition,

studies could include participants of any age, as long as

the study focused on toddler milks. Eligible studies

could measure a variety of outcomes related to toddler

milk, including toddler-milk consumption, purchasing

behaviors, serving behaviors, or behavioral intentions

related to toddler-milk products; attitudes or percep-

tions about toddler-milk products; or reactions to mar-

keting elements on toddler-milk products (eg,

understanding, emotional responses). Studies measur-

ing sales or purchases of toddler milk and studies of

toddler-milk advertisements and marketing (including

advertisements or marketing on product packaging, in
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stores, at the point-of-sale, or online, and including

studies of sponsorships as a form of advertising) were

also included.

Studies that did not report empirical data (eg, regu-

latory analyses, editorials, or scientific or expert opin-

ions) and studies that reported outcomes for aggregate

beverage categories that might include toddler milk (eg,

“breastmilk substitutes”) without reporting results sepa-

rately for toddler milk were excluded. Additionally,

studies where the main outcome was the nutritional

content (eg, iron content) or ingredients (eg, presence

or absence of nutrients) in toddler milk were excluded.

Studies that examined the effect of toddler-milk con-

sumption on health or development were also excluded

because these studies were irrelevant to the study’s

research questions. Finally, studies that were not avail-

able in English were excluded.

Search strategy

A comprehensive search strategy was developed in col-

laboration with a health sciences librarian. The follow-

ing 8 databases were searched from their dates of

inception through the last search date of January 27,

2022: PubMed, Scopus, Cochrane Central Register of

Controlled Trials, Embase, APA PsycINFO, CINAHL

Plus with Full Text, Communication & Mass Media

Complete, and Business Source Premier. One key

Table 1 Inclusion and exclusion criteria
Category Include Exclude

Population Studies of any age Animal studies
Intervention NA Studies that provide toddler milks to children,

regardless of the age of the consumer (eg, RCT
or intervention studies examining the effect of
toddler milks on health or developmental
outcomes)

Comparators NA NA
Outcomes Studies measuring purchase behaviors, serving

behaviors, behavioral intentions, or consumption
behaviors related to toddler milks

Studies measuring product beliefs, product attitudes,
product perceptions of toddler milks

Studies measuring reactions to marketing elements
on toddler milks (eg, understanding, emotional
reactions, elaboration)

Studies measuring sales or purchases of toddler milks
Studies measuring presence/type of toddler milk mar-

keting in stores/at point-of-sale, or online, including
studies of sponsorships

Studies of ads/marketing for toddler milk
Notes. Toddler milks are defined as powdered milk/

formula intended for children aged 9–36 mo. These
products may also be called “growing up” milk or
“follow up formula” or other terms. Studies that
examine “formula” when consumed by children
12 mo or older (even if also consumed by children
<12 mo) were included.

Studies examining aggregate beverage categories
that might include toddler milks, but that do not
report results separately for toddler milks (eg,
studies of “milk-based beverages” among young
children that do not separately examine products
meeting the definition of “toddler milks,” or stud-
ies that examine an aggregate “formula” category
that might include formulas meant for children
both younger and older than 9 mo)

Studies examining formula that is not toddler milk
(eg, formula meant for infants or for children aged
6–12 mo) and studies that are ambiguous as to
whether formula is toddler milk (eg, describe
“formula” without indicating that this is intended
for children aged 9–36 mo)

Studies of the nutritional content or ingredients in
toddler milks (eg, iron content of toddler milks,
presence or absence of nutrients in toddler milks)

Timing Studies published anytime NA
Setting Any country NA
Study design Peer-reviewed original articles including:

-Qualitative or quantitative empirical research of peo-
ple, including ethnographies

-Content analyses of toddler-milk marketing
-Content analyses of toddler-milk packaging as

related to claims, imagery, or other marketing
elements

-Quantitative research of sales or purchases of toddler
milks

Studies that are not empirical studies such as regula-
tory analyses, editorials, scientific or expert opin-
ions, protocol descriptions

Exact duplicate publications
Systematic reviews, meta-analyses, and other review

articles
Studies that are not peer-reviewed (dissertations,

reports)
Clinical case reports
Policy briefs or position statements or commenta-

ries/viewpoint
Posters or conference abstracts

Language Studies available in English (including those also pub-
lished in another language, as long as an English-
language version is available)

Studies published in languages other than English
if the full text is not also available in English

Abbreviations: NA, not applicable; RCT, randomized controlled trial.
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concept of toddler milk was searched using a variety of

synonyms and cognates, including “growing up for-

mula,” “breastmilk substitute,” “follow-on formulas,”

and “toddler transitions.” Paired milk-based terms with

sweetener and toddler terms were also used. The com-

plete, reproducible search strategy for all databases is

available in Appendix S1 (please see the Supporting

Information online). The reference list of all included

articles was screened for additional articles. Following

the search, all of the identified articles were exported to

EndNote X9 (ClarivateTM), where duplicates were

removed, and then uploaded into the online software

Covidence (Veritas Health Innovation, Melbourne,

Australia; available at: www.covidence.org) to organize

the study selection process.17

Study selection

Two investigators independently screened abstracts

against the eligibility criteria, with discrepancies

resolved by a third investigator. Then, 2 investigators

independently screened full-text articles for inclusion,

with discrepancies resolved by a third investigator.

Data extraction

For each article, data on study characteristics using a

standardized data-extraction tool were extracted. Prior

to extraction, 2 coders independently pilot-tested the

extraction tool with a small sample (k¼ 3) of included

full-text articles to ensure all relevant data were cap-

tured. The study team discussed the pilot extraction and

revised the coding form as needed. Data from the

remaining articles were then extracted by a single coder

using the standardized data-extraction form. For each

study, the title, author, year, journal, country, setting of

data collection, sample characteristics (eg, mean age),

country’s economic level (based on the 2021–2022

World Bank country classifications18), funding source,

study aims, study design, outcomes, sample size, setting

of population (eg, rural), characteristics of participants

(eg, gender, race, income, and educational level, if

reported), and key research findings related to toddler

milk were recorded. For intervention studies and

experiments, information on experimental conditions

and outcomes was recorded. Studies were not scored on

their quality, consistent with standard practices for

scoping reviews.15,19

Based on an initial review of the extracted data,

study findings were grouped into 5 areas: toddler-milk

consumption and feeding behaviors, demographic cor-

relates of toddler-milk purchasing and consumption,

perceptions of and beliefs about toddler milk, toddler-

milk sales, and toddler-milk marketing practices and

responses to marketing.

RESULTS

Article selection

As detailed in Figure 1, the database searches yielded

1916 records, of which 992 were duplicates. After

excluding duplicates, 924 records remained. During the
initial screening, 519 abstracts were excluded, leaving

405 articles assessed for full-text eligibility. After full-

text screening, 40 articles were retained and extracted
for inclusion in the scoping review. Through the proc-

ess of checking references of included studies, 5 more

articles were included, for a total of 45 articles. These 45
articles reported on 48 studies (3 articles reported on 2

separate studies each, ie, with separate research ques-

tions, samples, etc.). Details of included studies are
shown in Appendix S2 (please see the Supporting

Information online).

Characteristics of included studies

Included studies came from across the world, including
12 from Asia, 12 from North America, 7 from Europe, 7

from Oceania, 3 from Africa, 1 from Latin America,

and 4 from multiple regions. In total, included studies
reported data from 25 countries, and 2 studies reported

data from multiple countries (n¼ 70 and 80). Most of

the 48 included studies were conducted in high-income
countries (k¼ 29) or in lower-middle, middle-, or

upper-middle–income countries (k¼ 16). Three studies

were conducted with participants from a range of coun-
try income levels. Most studies (k¼ 47) were observa-

tional and 1 was experimental. Within the observational

studies, 34 studies were cross-sectional or repeated
cross-sectional studies, 3 were longitudinal, 6 were qual-

itative, and 4 were content analyses (Table 2).

Toddler-milk consumption and feeding behaviors

The prevalence of toddler-milk consumption varied

across studies, ranging from 0.04% to 85.9%20–28

depending on the study, population, behavior, and how
the study defined toddler-milk consumption (eg,

whether the study assessed current consumption vs ever

consuming). One study estimated ever consuming tod-
dler milk. This study compared feeding practices of

Chinese- and Australian-born mothers and estimated

that 11.7% of infants of Chinese-born mothers had ever
consumed toddler milk, compared to 6.0% of infants of

Australian-born mothers.21 The prevalence of current

consumption of toddler milk ranged from 0.04% to

428 Nutrition ReviewsVR Vol. 82(3):425–436

https://academic.oup.com/nutritionreviews/article-lookup/doi/10.1093/nutrit/nuad057#supplementary-data
https://academic.oup.com/nutritionreviews/article-lookup/doi/10.1093/nutrit/nuad057#supplementary-data
https://academic.oup.com/nutritionreviews/article-lookup/doi/10.1093/nutrit/nuad057#supplementary-data
http://www.covidence.org
https://academic.oup.com/nutritionreviews/article-lookup/doi/10.1093/nutrit/nuad057#supplementary-data
https://academic.oup.com/nutritionreviews/article-lookup/doi/10.1093/nutrit/nuad057#supplementary-data
https://academic.oup.com/nutritionreviews/article-lookup/doi/10.1093/nutrit/nuad057#supplementary-data


85.9%.20,22–28 For example, 1 study with a nonprobabil-

ity sample from 2014 reported that 75% of urban

Malaysian toddlers aged 12–17.9 months currently con-

sumed toddler milk, compared to 85.9% of toddlers

aged 18–24.5 months.22 Another study used nationally

representative samples in France,24 finding that, among

children aged 0–35 months, the prevalence of current

toddler-milk consumption increased from 24% in 2005

to 32% in 2013.24 In another study from France, current

consumption of toddler milk ranged from 7.5% to 54%

in a cohort of 1184 children aged 0–35 months, with the

highest prevalence among children aged 12–23 months

in 2013.26

Some studies (k¼ 5) also reported the amount of

toddler milk consumed using parent-reported food

records.26,28–31 Overall, these studies found the highest

consumption among children aged 12–17 months com-

pared with younger and older children.26,28,30,31 For

example, in a 2013 nationally representative survey

in France, parents reported that their children aged

12–17 months consumed more toddler milk, on average

(233 g/d), than children aged 10–11 months (109 g/d)

and 18–23 months (222 g/d).26 Similarly, a study using

the Dutch National Food Consumption Survey also

reported that from 2012 to 2014, children aged 12–

17 months consumed 92.9 g per day of toddler milk

compared to 56.2 g per day for children aged

18–23 months and 35.0 g per day for children aged 24–

35 months.30 A survey of Indonesian children aged

12–36 months in 2013–2014 found even higher toddler-

milk consumption, with nearly 48% of the sample con-

suming 600 mL per day or more of toddler milk, com-

pared to 15% consuming 300–600 mL per day and 37%

consuming less than 300 mL per day.31

Studies also examined parents’ provision or pur-

chasing of toddler milks.10,12,32–35 For example, 1

randomized trial with a sample of US parents of chil-

dren aged 1–5 years reported that 40% of the sample

had ever served their child toddler milk.10 Another US

study combined data from a nationally representative

Figure 1 PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 2020 flow diagram for new systematic
reviews, which included searches of databases, registers, and other sources. Modified from Page et al (2021).16 For more information,
visit www.prisma-statement.org/.
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survey with data from a panel of Hispanic households

and found that 44% of parents of children aged 3 years

and younger had served toddler milk to their younger

toddlers (aged 12–23 months) in the past month, while

41% had served toddler milk to their older toddlers

(aged 24–36 months).34 Considering toddler-milk pur-

chases, a 2011 US study with Latino parents found that

nearly half (44%) reported ever purchasing toddler

milk.12 Another US study examined the frequency of

toddler-milk provision to infants aged 6–11 months and

toddlers aged 13–36 months and found that 17–28%

and 20–21% of caregivers reported serving toddler milk

in the past month to young toddlers (13–23 months)

and older toddlers (24–36 months), respectively.32 In

addition, nearly 50% of both younger and older toddlers

were served toddler milk daily.32 Another study exam-

ined serving behaviors across 4 Asian Pacific countries

and found that 27.5% of the children in the study were

fed toddler milk never or less than once per month,

while a similar proportion (27.8%) were fed toddler

milk 7 times or more per week.33

Demographic correlates of toddler-milk purchasing
and consumption

Five studies examined demographic correlates of pur-

chasing and consumption of toddler milk.25,32–35 With

regard to race/ethnicity, 3 US studies suggest that non-

Hispanic White individuals were less likely to serve tod-

dler milk to their children than other racial/ethnic

groups.32,34,35 For example, 1 US study found that

Asian caregivers were approximately 3 times more

likely than non-Hispanic White caregivers to serve

infant formula and/or toddler milk to toddlers aged 12–

36 months in the past month.34 Another study with a

nonprobability sample of US Latino and non-Latino

parents found that the predicted probability that Latino

parents had ever purchased toddler milk was 59%, com-

pared to 43% among non-Latino parents.35 A third

study assessed toddler-milk provision to infants and

toddlers among a US nonprobability sample. This study

found that Black caregivers were more likely to serve

toddler milk to their infants aged 6–11 months than

Table 2 Characteristics of studies and study samples
(k 5 48)
Characteristics of studies % or

mean
k or SD

Characteristics of studies
Year study published, % of studies

1999-2010 4% 2
2011-2016 31% 15
2017-2022 65% 31

Region, % of studies
Africa 6% 3
Asia 25% 12
Europe 15% 7
Latin America 2% 1
North America 25% 12
Oceania 15% 7
Multiple regions 8% 4

Economic level of country
Low- and middle-income 33% 16
High-income 60% 29
More than 1 income level 6% 3

Study funding source
Foundation 33% 16
Government 23% 11
Not disclosed 21% 10
No funding 8% 4
More than 1 source 8% 4
Academia 4% 2
Industry 2% 1

Study design
Observational

Cross-sectional 63% 30
Qualitative 12% 6
Repeated cross-sectional 8% 4
Content analysis 8% 4
Longitudinal 6% 3

Experimental 2% 1
Unit of analysis

Children 19% 9
Adults/caregivers 33% 16
Toddler milk products 15% 7
Advertisements 13% 6
Stores 8% 4
Countries 4% 2
Others 8% 4

Characteristics of study samples
(k¼ 25 studies of people)
Children

Mean age of children, mo 27.6 11.79
Gender
Did not report gender 33% 3
Gender of sample, mean proportion

in each category among those reporting
Girls 59 20.01
Boys 41 20.02

Adults/caregivers
Mean age of adults, y 32.47 3.40
Gender
Percent not reporting gender 12.5% 2
Gender of sample, mean proportion

in each category among those reporting
Women 89 17.43
Men 14 17.67

Race/ethnicity
Did not report race/ethnicity 84% 21

(continued)

Table 2 Continued
Characteristics of studies % or

mean
k or SD

Education
Did not report education 24% 6

Income
Did not report income 44% 11

Note. Some categories may not sum to 100% due to
rounding.
Abbreviations: k, number of studies; SD, standard deviation.
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both less-acculturated and more-acculturated Hispanic

caregivers, but not compared with non-Hispanic White
caregivers.32 For toddlers aged 13–36 months, care-

givers who were non-Hispanic Black, Asian, and less-
acculturated Hispanic were more likely to provide tod-

dler milk than non-Hispanic White caregivers.32

With regard to age of caregivers, 2 studies found
that younger caregivers were more likely to buy or serve

toddler milk than older caregivers.33,35 A cross-
sectional study that included a nonprobability sample of

mothers with a child aged 12–36 months from 4 Asia
Pacific countries found that mothers aged 36 years and

older were less likely to feed their children toddler milk
once per week or more compared with mothers aged

30 years and younger.33

Several studies examined socioeconomic correlates

of toddler-milk provision, including caregivers’ educa-
tion and income.25,32–35 Studies indicated that care-

givers with higher educational attainment (ie, college
degree or more) were more likely to serve or purchase

toddler milk than those with lower educational attain-
ment.33–35 Similarly, 2 studies examined income as a

predictor of toddler-milk behaviors, with both finding
that more affluent caregivers were more likely to serve

toddler milk to their children.25,32 One study using a
convenience sample of US adults, for example, found

that higher-income households were more likely to
serve toddler milk to toddlers aged 12–26 months than

both middle- and low-income households; however,
there were no differences between higher-income

households and either middle- or lower-income house-
holds in the likelihood of serving infants aged 6–

11 months toddler milk.32 Similarly, a study of Filipino
children aged 6–23.9 months found that the prevalence

of current toddler-milk consumption was higher among
more affluent children compared with both middle-

class and less-affluent children.25

A small number of studies examined other demo-

graphic predictors of toddler-milk–related behav-
iors.33,35 For example, 1 US study assessed the predicted
probability of having ever purchased toddler milk

across demographic groups, and found that men (pre-
dicted probability¼ 58%) were more likely to report

having ever purchased toddler milk than women (pre-
dicted probability¼ 45%).35 Another study assessing

toddler-milk usage across 4 Asia Pacific countries
reported that children who were fed with infant formula

in their first 12 months of age were more likely to be fed
toddler milk once per week or more compared with

children who were not fed infant formula.33 Finally, 1
US study reported that both parents’ and children’s SSB

consumption was positively associated with the likeli-
hood of the parent having ever purchased toddler

milk.35

Perceptions of and beliefs about toddler milk

Several of the included studies (k¼ 6) analyzed con-

sumers’ perceptions of and beliefs about toddler milk,

including assessing the understanding of what is a

toddler-milk product, reasons for serving toddler milk,

and healthfulness perceptions.12,34–38 Two qualitative

studies suggested that participants have difficulty distin-

guishing toddler milk from infant formula.36,37 For

example, a qualitative study with Australian women

expecting a first baby reported that most participants
identified toddler milk as “formula” and “infant for-

mula.”36 Another qualitative study with Italian mothers

of children aged younger than 3 years asked participants

to define at first glance a toddler-milk product from ads

in 3 popular Italian parent magazines.37 Approximately

one-third (33%) of participants said it was formula,

31% said it was milk, 19% provided a specific brand of

milk, and 5% thought it was infant formula.37 The

remaining 12% of participants gave generic answers

such as breast-milk substitutes.37 Only 1 participant in

the study correctly identified the product as toddler
milk.37

Studies suggested that parents served toddler milk

because they perceived it to have nutritional and health

benefits.12,35 For example, in a quantitative study with a

convenience sample of 58 US Latino parents of children

aged 2–18 years, of whom only 24% were parents of
children aged 0–3 years, parents reported potential rea-

sons that other people might provide toddler milk

included to provide nutrients (72%), to support growth

(52%), to help with brain development (41%), because

it is healthy (19%), and because it is healthier than regu-

lar milk (12%).12 A second study with US Latino

parents using similar measures likewise found that the

top reasons for providing toddler milk were believing

that toddler-milk products provide vitamins and

nutrients (57%), support growth (51%), and support
brain development (38%).35 Other reasons for provid-

ing toddler milk included saving money compared with

buying infant formula. In a study of Peruvian mothers

of infants aged less than 9 months, for example, parents

reported changing from infant formula to toddler-milk

products because toddler milk was less expensive.38

Three studies analyzed caregivers’ perceptions of
toddler-milk healthfulness, including perceptions of

how toddler milk compares to cow’s milk. One US

study of 1078 parents found that most parents perceived

toddler milk as equally healthy (38%) or healthier (44%)

than cow’s milk.35 Another study with a sample of US

Latino parents (n¼ 58) reported that 39% of the parents

believed that it would be healthy for a child to drink

toddler milk every day, whereas only 22% of parents

said it would be unhealthy.12 This study also asked
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parents to provide open-ended explanations of their

healthfulness ratings; common responses included that

toddler milk contained vitamins or other beneficial

ingredients, that it was a healthy product, and that the

participant had consumed toddler milk as a child.12 A

third study with a nonprobability sample of US parents

of children aged 3 years and younger found that 60% of

participants agreed that toddler milk provides nutrition

that toddlers do not get from other foods or bever-

ages.34 Although most studies suggested that parents

may have misperceptions about the healthfulness of

toddler milks, 2 studies from the United States found

that most parents were aware that toddler milk contains

added sugar.12,34

Toddler-milk sales

Two studies reported on the availability of toddler milk,

while 9 reported on sales of toddler milk.6,39–46 All stud-

ies reporting on sales found increases in sales over time,

with variation in growth rates.6,39–44 One study exam-

ined Euromonitor data on sales volumes (kg) per child

by World Bank country income level and reported that

total toddler-milk sales volumes globally grew by 220%

from 2005 to 2019, and that toddler milk comprised

48% of total sales by volume of breast-milk substitutes

for all countries in 2019.45 The study also projected sales

to increase by 15.4% between 2019 and 2024, and found

strong growth of sales volume per child from 2005 to

2019 in toddler milk in many upper-middle (249%) and

lower-middle (204%)–income countries.45 Another

study of US toddler-milk sales found that annual sales

volume of toddler milk increased by 158% from 1 mil-

lion kg in 2006 to 3 million kg in 2015.42

Toddler-milk marketing and responses to marketing

Seventeen studies analyzed outcomes related to toddler-

milk marketing.5,9,12,36,37,47–58 The included studies

indicated that toddler-milk advertising has been

increasing over time42 and that television is the most

common venue where participants see these ads.52,59 A

study examining print ads marketing breast-milk sub-

stitutes from 2 Australian magazines reported an

increase of 450% in ads of other breast-milk substitutes

classified as not formula (which include toddler milk)

from 1990 to 2005, with toddler milk responsible for

nearly 30% of this increase.9 Another study examining

ads in South-East Asia from 2015 to 2016 found that

the ads for toddler milk represented 94% of the ads for

breast-milk substitutes in Cambodia, 73% in Myanmar,

and 89% in Vietnam.60 Studies have reported substan-

tial variability in the frequency of having seen or read

ads for toddler milk, with estimates ranging from 14%

to 92%.12,49,51,52

Three studies reported that toddler-milk retailers

use a range of advertising strategies, including frequent
use of health claims and images of babies,10,37,60 and 1

qualitative study reported that 99% of toddler-milk ads
in magazines in Taiwan used rational appeals (ie, nutri-
tion quality or promotional offer) and 49.8% of the ads

used emotional appeals (ie, happy child or cartoon
characters).58 A study examining marketing of breast-

milk substitutes in Italian magazines reported that all
toddler-milk ads contained a slogan (�25% of the over-

all space), an image (�50%), and a detailed description
of the product (�25%).37 The slogans indicated that the

products could address children’s health problems (eg,
difficulty sleeping or digesting) and could elicit positive

emotions such as love and affection. The ads often also
contained images that reinforced the slogan’s mes-

sage.37 Similarly, a study reviewing the promotion of
products under the scope of the International Code of

Marketing of Breastmilk Substitutes found that toddler-
milk ads often conveyed that the product would address

all areas of toddlers’ health and development, including
helping them become smarter and taller.60

The included studies also suggested that toddler-
milk product marketing practices may contribute to

consumers’ difficulty in distinguishing infant formula
and toddler-milk products. For example, a cross-

sectional survey assessing toddler-milk package charac-
teristics in Cambodia, Nepal, Senegal, and Tanzania

found that 66% of toddler-milk products had color
schemes or brand names similar to infant formula

products, and that 20–85% had slogans, mascots, or
symbols similar to infant formula products.56 A qualita-

tive study examining toddler-milk ads in Australia
found that toddler-milk ads are designed to position

formula brands comparable to breastfeeding.36 The
same study exposed participants to 6 toddler-milk ads

and found that many of the parents believed that they
were seeing ads for infant formula when in fact they
were viewing ads for toddler milk.36 Similarly, in

another study with mothers or women expecting a child
in Australia, where infant formula ads are not allowed,

participants were asked whether they had seen
“formula” ads. Most participants (67%) believed they

had seen ads for commercial infant formula when, in
fact, they had seen ads for toddler milk.49

Several studies (k¼ 6) examined characteristics of
toddler-milk packaging.5,47,54–57 Four studies reported

that products often display front-of-package health or
nutrition claims.5,54,56,57 A cross-sectional study in

Australia found that the number of claims or messages
on individual toddler milk products ranged from 0 to

26 in 2019 and that, on average, each toddler-milk
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product had 5 general health claims (use of which is

regulated in Australia), 3 nutrition content claims

(regulated), 2 health-related ingredient messages (not

regulated), 1 child-specific message, 1 environmental

message or claim, and 2 other, nonspecified messages

(all not regulated).54 Similarly, a study analyzing

toddler-milk products in supermarkets in Spain found

that all toddler-milk products included nutritional

claims, and that 60% of the products included claims

that have not been authorized by the European Food

Safety Authority, such as “it is a source of iron, contrib-

utes to adequate learning in children.”57 One US study

examined toddler-milk labeling practices across 17

toddler-milk products from 8 manufacturers and found

that all toddler-milk packages included nutrient or

ingredient claims and that most also included 1 or

more nutrient/ingredient claim linked to a claim about

child health or development.5 In addition, the study

found that toddler-milk packages often stated that there

was a scientific basis for offering the product to toddlers

or that experts recommend its consumption.5

Several studies examined consumer reactions to the

front-of-package claims and other marketing practices.

The majority reported that health claims increased the

appeal of toddler milks.10,12,34–36,47,56 For example, 1

experiment exposed US parents (n¼ 2190) to a toddler-

milk product showing a claim about brain development,

a claim about immunity, or a neutral control claim on

the front-of-package.10 The study reported that parents

who were exposed to the brain-development claim or

the immunity claim were more likely to incorrectly

believe that toddler milk was as healthy or healthier

than cow’s milk compared with those who saw the con-

trol claim.10 The health-related claims also led to higher

intentions to give the toddler milk to one’s child, higher

perceived product healthfulness, and stronger beliefs

that pediatricians would recommend the product com-

pared with the control claim.10 Similarly, 3 studies of

reactions to toddler-milk packaging found that some

parents extended the meaning of health claims as a

broader statement about the overall healthfulness of

toddler milk.10,12,35 Similarly, 1 qualitative study

reported that mothers uncritically accepted the health

claims in toddler-milk ads,36 and another study with US

caregivers of infants and toddlers found that most par-

ticipants agreed with common toddler-milk marketing

claims and that participants who agreed with the claims

were more likely to serve toddler milk to their chil-

dren.34 Finally, a qualitative study with Australian

mothers found that the volume of text in toddler-milk

ads, and not necessarily the content of claims, was the

most commonly reported feature of toddler-milk

labels.47

DISCUSSION

This scoping review synthesized the current literature

about toddler-milk consumption, sales, marketing, and

perceptions. Toddler milk was defined as milk-based

products marketed as appropriate for children aged 9–

36 months, consistent with prior research.5 A total of 45

articles reporting on 48 studies were examined.

Although studies were conducted across the world, the

majority were set in high-income countries, such as the

United States and Australia. This review found that

toddler-milk sales are growing rapidly worldwide,6,42

which is concerning given that the World Health

Organization has sustained that toddler-milk products

are unnecessary and may undermine “sustained breast-

feeding up to two years or beyond.”8 The included stud-

ies also documented the range of marketing practices

used to advertise toddler milk, suggested that toddler-

milk marketing likely functions as indirect advertising

for infant formula,36,37,48 and found that toddler-milk

packages (ie, labels, branding) resemble infant formula

packages, which may explain why many consumers

confuse toddler milk for infant formula.5,36,47,48

Studies found a wide range of prevalence of con-

sumption and provision of toddler milk,20–26 with esti-

mates varying according to the study, population, and

behavior assessed. One limitation of the current

research on toddler-milk consumption is that most

studies have relied on nonprobability samples: of the 11

studies assessing the consumption and provision of tod-

dler milk,10,20–26,32–34 7 used nonprobability sampling.

Additional studies with nationally representative sam-

ples would help establish the population prevalence of

toddler-milk consumption and provision behaviors.

Additionally, most studies estimating the prevalence of

toddler-milk–related behaviors used a single cross-

sectional survey; longitudinal studies, including

repeated cross-sectional studies, would be useful for

estimating trends in consumption over time. Finally,

studies varied in how they estimated the prevalence of

toddler-milk consumption (eg, some measured ever

consumption, while others measured current consump-

tion); more closely harmonizing measures across stud-

ies would allow researchers to compare estimates of

consumption across studies and over time.

This study found that younger caregivers, those

from a minoritized population, and those with higher

education or income are more likely to serve toddler

milk to their children.32–35 This pattern differs from

research on SSB consumption, which finds that higher

socioeconomic status is related to lower SSB consump-

tion,61 but mirrors prior studies that found income and

education to be positively related to infant formula

use.62 Additionally, included studies, mostly from the
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United States, reported that Asian, Black, and Hispanic/

Latino populations were more likely to purchase, serve,
and consume toddler milk than non-Hispanic/Latino

White populations.32,34,35 These results are consistent
with studies showing higher consumption of SSBs

among Black and Hispanic/Latino adults and children
compared with non-Hispanic White groups in the
United States.61,63–65 Hence, these findings raise health

equity concerns given that research has documented
targeted marketing of other unhealthy food products to

minoritized populations.66 It is possible that caregivers
who are Black or Hispanic are exposed to more market-

ing of toddler milk given their higher exposure to SSB
marketing. Although existing research suggests that age,

race/ethnicity, education, and income predict parents’
toddler-milk serving behaviors, it is unknown how

these characteristics might interact with one another.
Future research would benefit from taking an intersec-

tional approach to understand whether overlapping
identities (eg, being both high income and Hispanic/

Latino) influence parents’ toddler-milk behaviors.
The findings provide evidence that many consumers

confuse infant formula and toddler-milk products, in
part because both products’ advertisements and packages

tend to look similar (ie, similar colors, logos, graphics,
and branding).5,36,48,49 The similarity of toddler-milk and

infant formula advertising and packaging suggests that
food companies may be using toddler milk as part of a

“line extension” strategy (ie, advertising 1 product to
promote others) to circumvent laws and international

regulations that prohibit advertising of infant formula.
Regulations restricting or banning infant formula adver-

tising may need to be updated to also address toddler-
milk marketing and reduce indirect advertising of infant

formula via toddler-milk ads and package characteristics
(ie, cross-promotion). The studies in this review also sug-

gested that, overall, toddler-milk marketing practices
could undermine public health efforts to encourage

breastfeeding, contribute to confusion about toddler
milk, and increase parents’ likelihood of serving their
infants toddler milk.10,34,36,48,49

The reviewed studies found that many parents
believe that toddler-milk products are healthy and that

the perceived nutritional benefits of toddler milk drive
parents’ decision to serve toddler milk.12,35 Many parents

also hold incorrect beliefs about toddler milk—for exam-
ple, believing that toddler milk is healthier than cow’s

milk.12,34 These misperceptions are perhaps unsurprising
given that companies use a variety of health-focused

strategies to market toddler milk, including front-of-
package health claims.10,36,37,60 Together, the included

studies suggest a need for strategies to correct mispercep-
tions about toddler milk. For example, regulators could

ban misleading or scientifically unsubstantiated

marketing claims or require that toddler-milk products

display added-sugar disclosures or warning labels (eg,
“WARNING: This product contains added sugar”) on

the front of the package. In the United States, for exam-
ple, the Food and Drug Administration has the authority

to provide food companies with guidance to ensure that

toddler-milk labels are “clear, transparent, and accu-
rate.”5,67 This might include guidelines about how com-

panies should label toddler milks to differentiate them
from infant formulas, what health and nutrition claims

are appropriate under what circumstances, and what
types of advertising are likely to be misleading.5

This scoping review highlighted several important
directions for future research on toddler milk. For

example, the majority of included studies were con-

ducted in high-income countries; additional studies in
lower-income countries are warranted. Second, few

studies have examined the causal impact of front-of-
package marketing on caregivers’ perceptions and

beliefs about toddler milk. Future studies using

randomized designs would allow for rigorous evalua-
tion of the impacts of toddler-milk marketing and of

interventions to address overconsumption of these
products. Third, a relatively small number of included

studies reported on demographic correlates of toddler-
milk consumption or provision, and none reported on

correlates of exposure to toddler-milk advertising. More

studies examining demographic variation in toddler-
milk–related outcomes will be important for identifying

and addressing any disparities in these outcomes.
Fourth, future research should address the lack of a

standard definition of toddler milk to ensure consis-
tency in measurement and comparability across studies.

Strengths and limitations

Strengths of this study include a comprehensive search

across 8 electronic databases conducted in partnership
with a trained research librarian and that studies

addressing a wide variety of outcomes were included. In
addition, this scoping review included studies from

across the world, allowing us to examine global trends
in toddler-milk consumption, marketing, and percep-

tions. Limitations include that review of grey literature

was not included; excluding grey literature ensures rep-
licability of a search by other researchers and that only

studies that had undergone peer review were included,
but means that relevant studies that were not peer-

reviewed may have been missed. Another limitation is
that the heterogeneity of study designs, as well as the

breadth of our research questions, precluded conduct-

ing a quantitative synthesis of study findings.
Additionally, data extraction was undertaken by 1

author. Finally, study quality was not assessed.
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CONCLUSION

Toddler-milk sales are increasing rapidly around the

world, particularly in lower- and upper-middle income

countries. Toddler-milk advertising and packaging

resemble infant formula products, making it challeng-

ing for consumers to distinguish between toddler milk

and infant formula and contributing to cross-

promotion of these products. This scoping review also

found that caregivers provide toddler milk because they

perceive it to have nutritional and health benefits, which

may be because toddler-milk products frequently dis-

play health and nutrition claims that caregivers tend to

accept uncritically. Together, the findings from this

review suggest a need for policies to prevent cross-

marketing of toddler milk and infant formula, reduce

unnecessary provision of toddler milk to infants and

toddlers, and prevent caregivers from being misled

about toddler-milk healthfulness.
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