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Abstract 

A major food safety recall of infant formula in February 2022 in the United States caused significant 
disruptions in the supply chain that was already fragile, causing a severe shortage in the marketplace. 
This study examines its implications using data gathered from qualitative interviews with experts in 
the industry. Key findings provide a detailed map of the US infant formula supply chain, highlight its 
vulnerabilities during crises, analyze communication dynamics, and summarize coping strategies from 

stakeholders during this major food safety recall. We highlight key issues at the manufacturing, retail, 
and consumer level, and provide policy recommendations to strengthen the resiliency of the infant 
formula industry in the United States, while protecting the consumer. 
Keywords: infant formula; food safety recall; supply chain; shortage; qualitative interviews. 
JEL codes: D18, D43, I18 
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n 2022, a food safety recall of infant formula in the United States disrupted the market’s
lready fragile supply chain and exacerbated the shortage of this vital product (Christensen
022 ). Infant formula is a specialized food product designed to closely replicate the com-
osition and functionality of breast milk, providing essential nutrition for infants up to one
ear of age, when breastfeeding needs to be fully or partially replaced (Happe and Gambelli
015 ). Abbott Nutrition, the leading manufacturer of infant formula, initiated a voluntary
ecall of several products under the Similac®, Alimentum®, and EleCare® brands due to the
otential contamination with Cronobacter sakazakii , a pathogenic bacterium that presents 
 severe risk to infants, including the potential for illness and mortality (Jaffe 2022 ). Due
o the food safety recall, infant formula out-of-stock rates increased to 74 percent by May
f that year, leading to extreme hardships for consumers, challenges for the industry, and
mergency short-term policy response (Yenerall et al. 2024 ). 
This recall was not an isolated incident; over the past three years, there have been twelve

ecalls of infant formula products from various brands, with seven of these recalls attributed
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o potential bacterial contamination [Food and Drug Administration (FDA) 2023b ]. These 
ncidents have led to substantial supply chain disruptions, severely impacting infants and 
heir families. The oligopolistic structure of the infant formula market, stringent import re- 
trictions and the FDA regulations have further compounded the impact of these disruptions 
Vakil 2022 ). 
Infant formula is the sole recommended source of nutrition for infants six months and 

ounger who are not breastfed (Kalaitzandonakes, Ellison, and Coppess 2023 ). The Amer- 
can Academy of Pediatrics (AAP) and the Dietary Guidelines for Americans advocate ex- 
lusive breastfeeding for the initial six months and, if breast milk is not available, infant 
ormula feeding. Following this, breastfeeding alongside complementary foods is recom- 
ended until the child reaches two years old. If breast milk is not available, infant formula 
eeding is recommended until the age of one, alongside complementary foods (Meek and 
oble 2022 ; AAP 2023 ). Moreover, for some infants with specific health conditions that 
revent them from consuming breast milk, specialty formulas are the sole source of nutri- 
ion and finding an alternative to specialty formulas is particularly challenging (Jung, Olynk 
idmar, and Ellison 2023 ). On average, infants consume about 32 ounces 1 of breast milk 
nd/or infant formula per day (AAP 2022a ). Nationwide, this amounts to an estimated 2.3 
illion ounces of powdered formula consumed annually. The heavy reliance on infant for- 
ula highlights the critical need to address ongoing safety and supply chain concerns. In 
ddition to addressing these issues, it is crucial to explore the coping strategies of parents 
nd caregivers during periods of shortage and offer clear, practical guidance on this matter.
 crisis involving this essential product can impose significant hardships on families, and 
isinformation could result in serious, potentially life-threatening consequences. 
The infant formula market, especially within agriculture and food economics litera- 

ure, remains critically underexplored. Emerging studies by Muhammad et al. (2023) and 
enerall et al. (2024) use publicly available secondary data to investigate the infant formula 
arket concentration and supply chain disruptions by discussing the regulatory framework,
pecifically focusing on policy changes. Literature on other related fields, including health 
arketing and public health, focuses primarily on the regulatory aspect, market concentra- 
ion, and marketing claims and strategies of infant formula (Cutler and Wright 2002 ; Kent 
006 ; Belamarich, Bochner, and Racine 2016 ; Hughes, Landa, and Sharfstein 2017 ; Choi 
t al. 2020 ; Hastings et al. 2020 ). Public health studies such as Jung, Olynk Widmar, and Elli- 
on (2023) and Samuel, Goodstein, and Basch (2022 , 2024) investigate the coverage and re- 
ponsiveness of online media toward infant formula recalls and shortages. Studies in medical 
iterature focus on the impact of infant formula crisis on consumers and their feeding prac- 
ices (Doig 2010 ; Sylvetsky et al. 2022 ; Cernioglo and Smilowitz 2023 ; Kalaitzandonakes,
llison, and Coppess 2023 ). Meanwhile, Imboden, Sobczak, and Kurilla (2023) exam- 
ne the breastfeeding rates during the shortage period. Abrams (2023) and Abrams and 
uggan (2022) , also in the medical literature, propose several policies to prevent similar 

nfant formula supply disruptions. However, the infant formula industry structure with its 
ulnerabilities and dynamics, as well as the major recall’s implications, are not well under- 
tood. Further studies are needed to bridge the gap in understanding, particularly in the 
ontext of supply chain dynamics during and post-crises. 
Previous research in the economics of food safety domain has examined diverse aspects 

f recalls for products such as spinach, lettuce, eggs, and meat in the United States, including 
mpacts on consumers (such as Brady, Peace, and Brown 2009 ; Arnade, Kuchler, and Calvin 
011 ; Shang and Tonsor 2017 ), and industry (such as Houser, Dorfman, and Rejesus 2019 ; 
palding et al. 2023 ). While this literature is vast, in general studies find that consumer de- 
and is affected, but generally short-lived (Piggott and Marsh 2004 ; Moghadam, Schmidt,
nd Grier 2013 ). Consumers typically respond by switching to other brands of the same 
roduct (in differentiated markets) (Law and Cornelsen 2022 ), or to product substitutes 
Arnade, Calvin, Kuchler 2009 ; Fahs, Mittelhammer, and McCluskey 2009 ). Literature also 
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nds that food safety recalls often generate substantial losses to the industry (Hussain and
awson 2013 ; Pozo and Schroeder 2016 ). 
Aside from food safety recalls and related shortages, literature on pharmaceutical short- 

ges, such as Nonzee and Luu (2019) and Gu et al. (2011) , is relevant to our study due to
he unique nature of the product, and they address how regulatory barriers contribute to
hortages. Gray and Manasse (2012) examine shortages of crucial medicines, mentioning 
imited number of suppliers and manufacturing facilities as one of the driving factors of
revalent shortages. Our research study expands on these insights and contributes to the
conomic literature by investigating US infant formula supply chain disruptions, short-term 

olicy changes, communication strategies, and coping mechanisms among stakeholders, fol- 
owing the 2022 food safety recall of infant formula. We conducted semi-structured qualita-
ive interviews with fourteen industry experts, including one of the four top manufacturers,
ve retailers, three food safety specialists, three coordinators of the Special Supplemental 
utrition Program for Women, Infants, and Children (WIC), and two pediatricians, and 
erformed a thematic analysis. To enhance the analysis of the supply chain structure and
upplement the information provided by the interviewees in the study, we also incorporated 
nformation from publicly-available webinars featuring focus groups of industry experts 
onducted by the National Academies of Sciences, Engineering, and Medicine (NASEM).
hese discussions were part of a study, sponsored by the US Department of Health and
uman Services (HHS) and the FDA, aimed at addressing challenges in the US infant for-
ula market and evaluating market entry requirements to develop a long-term FDA strategy
United States Department of Agriculture Food and Nutrition Service (USDA FNS) 2023b ].
This study offers three main contributions to literature. First, to the authors’ knowledge,

t is the first study in economic literature to utilize primary data, specifically interviews with
takeholders, to investigate the impact of the 2022 US infant formula food safety recall.
e conducted an inductive thematic analysis using ATLAS.ti, a qualitative data analysis 

oftware. A second contribution of this study is that it provides a map of the infant for-
ula supply chain in the United States, shedding light on its structure and vulnerabilities
uring shocks, such as food safety recalls. A third contribution of the study is that it pro-
ides insight into communication dynamics and coping strategies employed by the industry 
nd consumers during the recall, revealing the lack of information and standards that exist
ithin the industry. Given consumers’ reliability on infant formula, the complexities of pub-
ic policies and programs related to this product, and the oligopolistic nature of the industry,
he information collected and analyzed as part of this study is of interest to academics, pol-
cymakers, industry leaders, and the general public. 
The remainder of the article is organized as follows. Section 2 provides a background to

he US infant formula market. Section 3 explains the methods and materials used, followed
y Section 4 presenting the results. Section 5 provides a discussion and concludes the paper.

. The US infant formula market: a background 

n the United States, the infant formula industry generates about $2 billion in revenues,
upplying about 524,000 metric tons of product (Casey 2022 ; IBISWorld 2023 ). This mar-
et is dominated by four leading manufacturers controlling 99 percent of the market (FDA
023c ). As of 2021, Abbott Nutrition held a 40 percent market share (FDA 2023c ). Mead
ohnson/Reckitt, Nestle/Gerber, and Perrigo held 31, 17, and 11 percent of the market share
n 2021, respectively. In 2022, these market shares shifted to 39, 18, and 13 percent, respec-
ively, with Abbott Nutrition holding 27 percent (FDA 2023c ). This oligopolistic structure
an be attributed to various factors that create barriers to market entry. These factors in-
lude high initial production costs, fixed retail pricing, regulations outlined by the FDA,
igh tariffs, and the WIC’s rebate system (FDA 2023b ). 



4 S. B. Sariman et al.

p  

W
m
r  

D
i
s
2
M
s
t
4
2

2

T
c
h
5
[
U
b  

t
t
f
t
a  

p
(
i
S
N
f
N
m
s
o

2

O
U
d
o
b
t  

A
w
l
d
F

D
ow

nloaded from
 https://academ

ic.oup.com
/qopen/article/5/1/qoaf010/8108822 by guest on 30 O

ctober 2025
Infant formula imports to the United States are subject to tariffs ranging from 14.9 to 17.5 
ercent, with additional fees applied once specific thresholds are exceeded (Casey 2022 ).
hile free trade agreements allow for duty-free imports, only 19.4 percent of infant for- 
ula imports qualified for this exemption between 2012 and 2021 (Casey 2022 ). For the 
emaining imports, the average duty rate was calculated to be 25.1 percent (Casey 2022 ).
ue to substantial tariffs, infant formula imports have historically remained low, averag- 

ng under $4 million annually between 2000 and 2009 (Yenerall 2024 ). However, imports 
urged to $80.2 million in 2021 and further increased to $322 million in 2022 (Yenerall 
024 ). The increase in 2021 was largely driven by an exceptional increase in imports from 

exico, whereas the spike in 2022 was a direct response to the nationwide infant formula 
hortage and resulting short-term policy changes (Yenerall 2024 ). On average, US domes- 
ic production amounts to 524,000 metric tons annually, whereas imports in 2022 reached 
2,500 metric tons, accounting for approximately 8 percent of total production (Yenerall 
024 ). 

.1 The impact of the WIC program on the US infant formula market 

he WIC program, a federally funded initiative by the United States Department of Agri- 
ulture (USDA), aims to assist low-income women, infants, and children in maintaining a 
ealthy diet. This program plays a significant role in the infant formula market, as more than 
0 percent of all infant formula consumed in the United States is by infants enrolled in WIC 

2 

United States Department of Agriculture Economic Research Service (USDA ERS) 2022 ; 
SDA 2023 ]. Since 1989, Congress has mandated that WIC state agencies use competitive 
idding to award contracts for infant formula based on the lowest wholesale price bidder,
hereby providing discounts to WIC participants (USDA FNS 2023d ). The contract price is 
he manufacturers’ lowest national wholesale price of infant formula minus the rebate of- 
ered to WIC (Oliveira and Davis 2006 ; An et al. 2023 ). Manufacturers who win WIC con- 
racts often see their market share increase by 74 percent, thanks to direct sales from WIC 

nd indirect benefits such as increased brand visibility through prominent shelf placement,
hysician recommendations, word-of-mouth among parents, and improved brand loyalty 
Oliveira, Frazao, and Smallwood 2011 ). Rebates provide significant funding for WIC, total- 
ng $1.6 billion in fiscal year 2021, about one-third of the overall cost (Oliveira, Frazao, and 
mallwood 2011 ; USDA FNS 2023c ). Since the mid-1990s, three manufacturers—Abbott 
utrition, Mead Johnson, and Nestle Gerber—have consistently secured most WIC infant 
ormula contracts (Oliveira, Frazao, and Smallwood 2011 ). As the leading supplier, Abbott 
utrition holds most state contracts to supply WIC participants, further strengthening its 
arket dominance 3 (USDA FNS 2023d ). This regulatory and market framework creates 
ignificant barriers for smaller, noncontracted manufacturers, further contributing to the 
ligopolistic structure of the industry (An et al. 2023 ; FDA 2023c ). 

.2 The major infant formula recall and government response 

n 17 February 2022, Abbott Nutrition, the leading manufacturer of infant formula in the 
nited States, recalled its powdered formulas that were produced in its Sturgis, MI, facility 
ue to potential C. sakazakii contamination (FDA 2023a ). This decision was made because 
f reports received by the FDA regarding four infants getting infected after consuming Ab- 
ott Nutrition’s formulas, two of whom tragically died (Jaffe 2022 ). Abbott Nutrition took 
he voluntary step of shutting down the Sturgis, MI, facility on the same day (FDA 2023a ).
fter the incident, the FDA investigated the Sturgis plant and pointed out noncompliance 
ith sanitation protocols, revealing the presence of C. sakazakii bacterium, as well as water 

eaks, and equipment cracks at the plant (Califf 2022 ). The infant formula supply was re- 
uced by roughly 14 million pounds between late February and April 2022 (Miranda 2022 ; 
DA 2023c ). This reduction was largely attributed to the shutdown of Abbott Nutrition’s 



US infant formula industry 5

l  

p
 

t
 

m
i  

2  

b  

p  

p  

t  

e
t  

p
p  

l  

s  

c  

F  

t  

2  

o  

f  

2  

s  

(  

e  

(

A  

T  

i
m

 

t
N
j

 

i  

l
p  

i
 

A  

F
e  

m
o  

t  

F  

a

D
ow

nloaded from
 https://academ

ic.oup.com
/qopen/article/5/1/qoaf010/8108822 by guest on 30 O

ctober 2025
argest factory in Sturgis, MI, which accounted for 20 percent of the US infant formula
roduction (Berfield and Edney 2022 ). 
Amid the infant formula recall, the US federal government took several steps to mitigate

he severe shortage. 
On 16 May 2022, the FDA issued the Infant Formula Enforcement Discretion Policy , per-
itting the temporary introduction of safe infant formula products, whether domestic or 

mported, into US commerce, even if they did not fully meet regulatory requirements (FDA
022a ). For example, formulas meeting safety and nutritional standards but lacking full la-
eling compliance were allowed (FDA 2022a ). This policy aimed to expand the formula sup-
ly to address shortages caused by recalls and supply chain disruptions (FDA 2022a ). This
olicy remained in effect until 14 November 2022 (FDA 2022a ). On 29 September 2022,
he FDA issued the Infant Formula Transition Plan for Exercise of Enforcement Discretion ,
xtending enforcement discretion beyond 14 November 2022, for companies committed 
o meeting regulatory standards (FDA 2022b ). This plan, effective until 18 October 2025,
rovides guidance to manufacturers working toward compliance while ensuring consistent 
roduct availability (FDA 2022b ). As part of this effort, eleven companies have received
etters of enforcement discretion for regular formulas, with five participating in the tran-
ition plan; for specialty formulas, six companies received letters, and four committed to
ompliance (FDA 2024 ). To further address the crisis, the government launched Operation
ly Formula on 18 May 2022 (White House 2022 ). This initiative involved agencies such as
he USDA, HHS, and DOD (Department of Defense) to import formula from overseas. By
9 September 2022, the operation had conducted 74 flights, importing over 97.9 million 8-
unce bottle equivalents of infant formula (HHS 2022 ). However, operations only covered a
ew days’ worth of average sales, underscoring the need for long-term solutions (McPhillips
022 ). As part of the efforts to address the infant formula shortage, the Formula Act was
igned into law on 21 July 2022, temporarily suspending tariffs on imported infant formula
US Congress 2022c ). This measure aimed to encourage importers to increase supply and
ase the crisis. However, the tariff suspension was only in effect until 21 December 2022
US Congress 2022c ). 
On 18 May 2022, Congress passed the Infant Formula Supplemental Appropriations 
ct, 2022 , allocating $28 million to the FDA to address formula shortages (Jaffe 2022 ).
his funding aimed to hire additional staff for facility inspections, review applications for
mported formulas to prevent fraudulent products, and enhance supply monitoring and 
arket data collection (Jaffe 2022 ; US Congress 2022a ). 
On the same day, President Biden invoked the Defense Production Act to prioritize essen-

ial raw materials and consumables for formula manufacturers. Under this directive, Abbott 
utrition increased production by 25 percent, and Reckitt, another major producer, pro- 

ected a 40 percent boost in production capacity (White House 2022 ). 
On 23 May 2022, President Biden signed the Access to Formula Act of 2022 , grant-

ng the USDA permanent authority to issue waivers during emergencies. These waivers al-
owed greater flexibility in relaxing certain WIC program requirements to ensure partici- 
ants could access formula (US Congress 2022b ). The Act also required manufacturers to
nclude disaster plans in WIC contracts, preparing for future crises (US Congress 2022b ). 
On 29 December 2022, President Biden signed the Food and Drug Omnibus Reform
ct of 2022 (FDORA) into law as part of the Consolidated Appropriations Act, 2023.
DORA, addressing regulatory gaps that contributed to shortages, includes measures to 
nhance supply chain resilience and prevent contamination incidents (FDA 2023c ). The Act
andates annual FDA reports to Congress on formula supply, requires manufacturers to 
utline plans for increasing supply, and tasks the FDA with developing a national strategy
o prevent future shortages. FDORA also established the Office of Critical Foods within the
DA, mandated risk management plans for manufacturers, and required the FDA to release
 national strategy by March 2023 to support long-term industry stability (FDA 2023c ). 
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Table 1. Interviewee profiles. 

Interviewee alias Job title 

Manufacturer 1 Director, supply chain, infant formula 
Retailer 1 Business analyst, infant formula 
Retailer 2 Buyer, infant formula 
Retailer 3 Director, infant formula 
Retailer 4 Category manager, infant formula 
Retailer 5 Assistant category manager, infant formula 
Food Safety Specialists 1 and 2 University extension food safety educator 
Food Safety Specialist 3 Professor of food science and food safety 
WIC Coordinators 1, 2, and 3 WIC coordinator and registered dietitian 
Pediatrician 1 Professor in pediatrics, physician 
Pediatrician 2 Primary care pediatrician 
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These policies were primarily short-term measures aimed at mitigating the immediate 
mpacts of the severe formula shortage by accelerating infant formula imports and produc- 
ion to boost the supply in the United States. However, to ensure the industry’s resilience 
gainst future disruptions, the implementation of robust long-term policies is essential. The 
ull impact of these policies remains to be studied. 

. Methods and materials 

o better understand the infant formula industry and supply chain disruptions following 
he 2022 infant formula recall in the United States, we conducted semi-structured interviews 
ith professionals in the field. Given the limited primary and secondary data available on 
his specific event and the unique challenges with collecting such data, in-depth interviews 
ith stakeholders provide nuanced and in-depth insights into the industry structure and the 

mpact of the recall. Other studies that also use interviews with stakeholders to study key 
ood policy issues include Alsukait et al. (2020) , Choi et al. (2019) , Meyerding et al. (2019) ,
onticone et al. (2023) , Moya, Parker, and Sakrabani (2019) , and Walls et al. (2016) . 
We conducted fourteen interviews via Zoom, and an overview of the partici- 

ants and their roles in the infant formula supply chain is reported in Table 1 (see 
upplementary Table A1 for more details). The data collection period started on 13 Febru- 
ry 2024, and ended on 29 March 2024. Interviews lasted from 35 to 90 min, with an 
verage of 50 min. Except for the last two interviews involving retailers, all interviews were 
onducted individually. In the case of the last two interviews, Retailers 1 and 2 were inter- 
iewed together, and Retailers 3, 4, and 5 participated in the final interview to provide more 
recise information, since they are positioned in various departments related to the formula 
ategory of a retail company. 
During the interview, participants were asked various questions, which were grouped into 

he following themes: (1) structure of the supply chain, (2) coping mechanisms, (3) commu- 
ication dynamics, and (4) policy changes. The core interview questions were tailored for 
ach group of professionals, keeping the same themes. Each expert was asked 10–17 tai- 
ored core questions, as well as follow-up questions to explore topics in more depth. Table 2 
resents examples of core questions from the interviews, categorized by theme. The themes 
f the questions were designed based on areas identified by the authors as underexplored 
rom the analysis of the literature and background on the US infant formula sector, with 
 specific focus on the major infant formula recall. The “Structure of the Supply Chain”
heme aimed to uncover the production and distribution stages of infant formula in the 
nited States, providing insights into the overall process while identifying stages that are 
ore vulnerable to crises. The “Coping Mechanisms” theme sought to explore how various 

https://academic.oup.com/qopen/article-lookup/doi/10.1093/qopen/qoaf010#supplementary-data
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Table 2. Thematic areas and examples of core questions in the qualitative interviews. 

Thematic areas Core question examples 

The structure of the supply 
chain 

• What is the process of getting the infant formula products from 

manufacturing facilities to the end consumers? 
• Where do you perceive the most significant vulnerabilities 
within the supply chain? 

Communication dynamics • With whom and what information do 
manufacturers/retailers/WIC coordinators communicate in the 
event of a food safety recall? 

• What are the communication and coordination gaps, and how 

could these be improved? 

Coping mechanisms with the 
recall 

• What protocols do you have in place to handle and respond to 
food safety concerns or recalls? 

• How did consumers cope with the resulting shortage? 

Policy changes • Based on your experience, which policies and programs were 
the most effective and why? 

• Moving forward, what should government regulatory agencies 
and/or infant formula producers and retailers do to 
mitigate/prevent similar food safety recalls and product 
shortages in general? 
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ctors within the supply chain managed the impact of the major recall and how they were
ffected by it. The “Communication Dynamics” theme focused on understanding which 
upply chain actors communicated with one another during the crisis, highlighting poten- 
ial weaknesses in information transfer that could be critical during a recall or similar emer-
encies. The “Policy Changes” theme aimed to examine the government’s response to the 
ajor recall, focusing on the policies implemented to address the ongoing infant formula
hortage. It also sought to capture how these policy changes were perceived and experi-
nced by different actors in the supply chain. In summary, these themes were developed
o provide both an overview of the US infant formula sector and insights into the major
ecall’s implications for the industry and its stakeholders. Prior to conducting the inter-
iews, approval was obtained from the Institutional Review Board of our higher education 
nstitution. 
The qualitative data from the interviews were analyzed using an inductive thematic anal-

sis using ATLAS.ti, a qualitative data analysis software (see Supplementary Fig. A1 for the 
dentified themes and the contribution of interviewees to each theme). The coding method- 
logy outlined byMiles, Michael Huberman, and Saldana (2014) was followed in this study.
TLAS.ti facilitated the coding process by enabling data to be tagged with concise labels,
uch as words or short phrases, at various levels—including specific phrases, sentences, or
ntire sections—and condensed into manageable parts for further analysis. The software 
lso allowed for further adjustments to the codes and the creation of networks between
hem, facilitating the identification of patterns and themes across interviews. The analy- 
is included pattern identification, interpretation, and drawing conclusions to address the 
tudy’s research questions (Miles, Michael Huberman, and Saldana 2014 ). 
To supplement the findings and provide a more comprehensive analysis, this study also

ncorporated focus group discussions conducted by the NASEM regarding the infant for- 
ula industry. The webinar videos were transcribed, and sections related to the supply chain
tructure were incorporated into this study’s interview data during analysis. The data from
he NASEM interviews were primarily used to detail the supply chain map of the infant
ormula industry. 

https://academic.oup.com/qopen/article-lookup/doi/10.1093/qopen/qoaf010#supplementary-data


8 S. B. Sariman et al.

Figure 1. Infant formula supply chain and information flow. Path 1 (Direct upstream route): most common 
supply chain route; Path 2 (Intermediate route): distribution through intermediary distributors; Path 3 (Direct 
downstream route): direct distribution to downstream. 
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. Results 

he infant formula supply chain in the United States consists of several routes, as depicted 
n Fig. 1 using different colored arrows to present different pathways. The most common 
oute is the direct distribution from manufacturers to retailers (path 1). Other routes involve 
ntermediary distributors who deliver to both retailers and nonretail entities such as hospi- 
als, institutes, and doctors’ offices (path 2), or have manufacturers distribute to consumers 
r nonretail entites (path 3), which are less common (NASEM 2023a , 2024 ). 
The most common supply chain route where manufacturers distribute directly to retailers 

ndicates that the infant formula supply chain is short and utilizes the just-in-time produc- 
ion and distribution approach in the industry (FDA 2023c ; Manufacturer 1). However, this 
akes the industry vulnerable to supply chain disruptions, as manufacturers and retailers 
o not keep a large supply in stock (Manufacturer 1; NASEM 2023a ). Therefore, delays 
n the ingredient allocation stage or the manufacturing stage may quickly lead to shortages 
n the marketplace. The infant formula supply chain implies a range of factors and chal- 
enges at the upstream, midstream, and downstream stages, which have been discussed in 
he following subsections. 

.1 Upstream: ingredient allocation and manufacturing 

he discussions with manufacturers highlighted several challenges that upstream operators 
ace. The first challenge relates to the way the infant formula ingredients are procured.
ccording to Manufacturer 1, infant formula’s primary ingredients, such as milk protein 
oncentrates, lactose, and caseinates, are sourced both domestically and internationally ,
ith New Zealand being a major international supplier. Other inputs such as carbohy- 
rates, oils, vitamins, and minerals are mostly sourced regionally for cost reasons, while 
pecial ingredients such as human milk oligosaccharides are obtained from specific loca- 
ions in Europe (Manufacturer 1). Additionally, since some main and special ingredients 
re sourced internationally, challenges such as transportation issues, piracy in the Red Sea,
nd the lingering effect of the COVID-19 pandemic, among others, further pose challenges 
or the manufacturer (Manufacturer 1). When combined with the just-in-time approach 
nd nonrobust safety stocks, the challenges lead to significant costs for manufacturers and 
 vulnerable supply chain (FDA 2023c ). For example, during the COVID-19 pandemic,
he manufacturer chartered their own planes to obtain ingredients abroad, bought new 

arehouses to improve their safety stocks, and stated a required amount of safety stock 
f ingredients in supplier contracts to sustain the supply of formula in the marketplace 
Manufacturer 1). 
Moreover, the main ingredient of infant formula, dairy products, faces another challenge: 

easonal changes . Dairy products may have variabilities in their mineral and vitamin con- 
ents due to cows’ diet that is related to seasonal changes, which is potentially exacerbated 
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y global climate change (Manufacturer 1). The diversification of sourcing regions may be
ne approach to ensure the consistency of quality ingredients; however, this strategy may
ncrease costs of production and lead to inefficiencies. 
The ingredients of infant formula are highly specialized ; hence, there are few suppliers
ho meet the level of specification dictated by policy, which falls between food and phar-
aceutical grade (Manufacturer 1; NASEM 2023b ). This implies high concentration in the 

nfant formula ingredient market, thus increasing vulnerabilities in the supply chain, and the
otential for ingredient shortages. In addition, infant formula manufacturers represent just 
 small share of ingredient suppliers’ business ; hence, the business interests between these
wo segments of the industry may not be fully aligned. To address this, during the 2022 in-
ant formula food safety recall, the government invoked the Defense Production Act, which
andated the ingredient suppliers in the United States to prioritize infant formula manu-
acturers in obtaining essential ingredients.

The goal was to say we have higher priority because of what we’re making. Some [ingre- 
dient] suppliers didn’t like that, because we would cut off other customers and that would 
upset them, to be honest. But at the same time, I think those customers would understand 
like, okay, there’s only so much in the world that’s being produced. […] It [the policy] was 
pretty short-lived, actually. I thought that they would keep it rolling. —Manufacturer 1 

his policy temporarily benefited US infant formula manufacturers by facilitating the ob- 
aining of ingredients from domestic suppliers; however, it did not address the challenges of
ourcing ingredients from abroad. 
To boost the supply of infant formula during the shortage period, infant formula man-
facturers implemented various coping mechanisms . Manufacturer 1 mentioned that they 
oved production to their manufacturing facilities abroad to keep certain capacities and 
eet government regulations. They also cut off the volume of production for other prod-
cts, to free up capacity for infant formula production during this period (Manufacturer
). To improve productivity, manufacturers maximized their production capacity and op- 
imized their product lines by reducing the number of sizes and varieties (known as stock-
eeping units) of infant formula they produced (Retailer 2). As the market approached 
ormalcy, manufacturers found it necessary to reduce their production capacities to ad- 
ress FDA safety concerns and improve resilience against similar crises (Manufacturer 1; 
ASEM 2024 ). This provides them with idle capacity that can be utilized to increase pro-
uction when needed. 
In addition to supply chain challenges, the infant formula market faces other obstacles

hat create barriers to entry and sustain a presence in the market; these are addressed
y Manufacturer 1. In the infant formula industry, the increased frequency of regulatory
hanges leads to confusion and difficulty in meeting standards. Manufacturer 1 claimed 
hat government agencies may not fully understand the time needed to implement changes,
reating a mismatch between regulatory timelines and the industry’s adaptability.

I would say that the regulatory changes are probably the most difficult to adapt, because it 
takes time to make these changes. And I don’t think government agencies understand the 
amount of time it takes. […] And so, you’re looking at something that will take three to four 
years, but the regulation will be in place within one or two years. […] And then sometimes 
[ingredient] suppliers don’t want to do it. Because again, we’re a small fraction of their 
sales. […] So, you know, we have a good relationship with them. We build additional 
business on different things that are not, as, I’ll say, commoditized. And so that helps us 
with the overall portfolio of what we purchase. —Manufacturer 1 

nother challenge for infant formula manufacturers is that advertising infant formula on 
V is prohibited in the United States, prompting manufacturers to develop alternative pro-
otion strategies. One such approach is medical detailing , also known as the gratis model,
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here pharmaceutical companies distribute free formula samples to nonretailer entities such 
s doctor’s offices and hospitals (United States General Accounting Office Human Resource 
ivision 1990 ). Providing samples assists pediatricians in assessing product suitability for 

nfants and supports families, particularly those facing financial constraints or seeking a 
upplement while breastfeeding (Pediatrician 2). Pediatrician 2 observed that companies 
ot contracted with the WIC state agency tend to distribute free samples more often. This 
uggests that WIC-contracted manufacturers already promote through WIC, while others 
esort to the gratis model to capture market share in states where they do not hold WIC 

ontracts. Medical detailing is performed by manufacturers who have existing networks 
ith these nonretailer entities (hospitals, doctors’ offices), as these manufacturers are medi- 
al companies (Yenerall 2024 ). Other manufacturers, which are not medical companies and 
herefore lack these networks, struggle in establishing a robust supply chain network in the 
nited States, which further limits their ability to hold a foot in the market (Manufacturer 
; NASEM 2024 ). This is one of the contributing factors of the high concentration in the 
nfant formula manufacturing industry. 

.2 Midstream: retailing operations 

he impact of the WIC program is significant in retail operations regarding infant formula.
etailers determine inventory and shelf placement of infant formula products based on WIC 

equirements and demand forecasts (Retailers 2 and 3). WIC-contracted brands and product 
izes are prioritized on shelves, with other products of the same manufacturer arranged 
round them (Retailer 2). Specialty formulas, and expensive formulas with lower expected 
ales have minimal facing on the shelves (Retailer 2). 
During the shortage period, especially after WIC flexibilities were provided to WIC par- 

icipants and the media began paying more attention to the major recall, a panic-buying en- 
ironment emerged in the marketplace (Asiodu 2022 ). As a result, retailers started imposing 
imits on infant formula product purchases to ensure that more customers had access to the 
vailable options (Wile 2022 ). 
However, the stockpiling behavior of consumers and imported formulas were not the only 

hallenges retailers faced as a result of the major recall. Retailers explained that changes 
n manufacturing practices due to the efforts to improve safety have been causing supply 
hain challenges since the 2022 food safety recall occurred. One such challenge involves 
anufacturers having longer quality hold times for further testing and discarding all bad 
atches that were produced after the last cleaning, which leads to stricter cleaning practices 
ut slows down the production process (Retailers 2, 4, and 5). Retailers also explained 
hat manufacturers are transitioning from dry cleaning to wet cleaning , which makes the 
rocess even slower and riskier, as water may increase the risk of contamination. Retailers 
laborated on these challenges and their implications: 

The FDA has changed a lot of requirements of the suppliers since the recall. And so, some of 
that is prolonging the shortage. I’m not saying it’s a bad thing; it’s prolonging the shortage 
because they’ve asked for longer quality hold times. […] So normally … if they found 
something wrong with a batch, either the nutrition was off or they found a bacteria or 
something in one, they throw away that batch and the batch before and the batch after. 
[…] And then one of the things that the FDA changed was, now if you find a bad batch, 
you have to throw out everything from the last, between the whole cleanings. […] So, they 
tend to clean more often, which just slows down the process a little bit more. —Retailer 2 

And you got to also remember, first of the month … when they [the WIC participants] do 
get the WIC dollars …we have to be ready for when they’re ready to come shop. And if all 
of a sudden, a cleaning issue or quality hold or something pushes you back, that definitely 
creates challenges. —Retailer 3 
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.3 Downstream: marketing claims and emerging consumer preferences 

nsights on parents’ preferences for infant formula were gathered from pediatricians, WIC 

oordinators, and retailers, revealing various opinions. Pediatrician 1 highlights the signif- 
cant impact of advertisements, marketing efforts, and function claims made by formula 
ompanies on parental decision-making. These marketing strategies and the wide array of 
vailable formulas can be confusing , making it difficult for parents to make informed choices
Pediatrician 1). Marketing claims, such as “gentle on the stomach” or “lactose-free,” may 
ot have a scientific basis or be necessary for healthy infants (Belamarich, Bochner, and
acine 2016 ; Pediatrician 1). Pediatrician 1 suggests that this confusion may be intentional
n the part of formula manufacturers, allowing manufacturers to have a greater influence 
n consumers’ formula choices, as well as increase market share and profitability. 
Several factors influence formula choice , with pediatricians and healthcare providers play- 

ng a significant role in recommending formulas based on the infant’s individual needs, avail-
bility, and cost (Pediatrician 2). Marketing and parental beliefs can also impact decision-
aking, occasionally leading to the excessive consumption of specialty formulas (Polack,
han, and Jeffrey Maisels 1999 ). Pediatrician 2 discussed several factors that influence for-
ula selection, such as WIC coverage and hospital recommendations, noting that store 
rand formulas provide a more budget-friendly alternative for families while not compro- 
ising quality. Furthermore, Pediatrician 2 highlighted the impact of various information 
ources on formula selection, including online resources, advice from other parents, and 
arketing efforts by formula companies. 
Parents often develop brand loyalty to infant formula that works well for their babies,

specially if it is provided as a free hospital sample or covered by WIC, according to Pe-
iatricians 1 and 2. Pediatrician 1 mentioned that if parents transitioned to a non-Abbott
roduct during the recall and the baby was doing fine, they were less likely to switch back.

I think once if they’re reassured by their provider, they probably lean heavily on them. […] 
I think that the concern for the rare issues that led to the recall should not engender an 
overall concern about formulas in the United States … it’s important to, you know, place 
this in the context of the actual scale … which is extraordinarily low. —Pediatrician 1 

nfant formula has a short lifecycle , as infants are only in this stage for a year. This means
hat the infant formula market’s consumer base changes frequently, and most interviewees 
oted that new parents may not have experienced the shortage or be aware of previous
ecalls (Pediatrician 2 and Retailers 3 and 4). While Retailer 1 observed a mistrust toward
bbott Nutrition’s infant formula products, Retailers 3 and 4 observed that consumers were
eady to switch back to Similac as soon as the products were available. 
Media reports about the recall led to panic buying, which accelerated the shortage (FDA

023c ). Parents faced limited access to infant formula during the shortage and resorted to
arious coping strategies. According to the interviewees, while some strategies were ben- 
ficial, others were harmful practices that could lead to adverse health outcomes for ba-
ies. The strategies identified as suggested or beneficial included increasing breastfeeding,
urchasing alternative products, ordering formula online, and relying on friends or rela- 
ives to locate formula in various stores. Food Safety Specialist 1 addressed that seeking
nformation or purchasing infant formula from regulated and trustworthy sources is impor- 
ant. Many parents coped with the recall by ordering FDA-regulated formula online from
eputable sources when they could not obtain it on store shelves (WIC Coordinator 1).
hough often more expensive, options such as direct-to-consumer channels and imported 
ormulas were available (Retailer 5; NASEM 2024 ). However, these were not an option for
arents relying on WIC benefits to purchase formula (Retailer 1). Harmful practices were
revalent on social media and other unreliable sources (Food Safety Specialists 1, 2, and 3;
ediatrician 2). Interviewees identified stockpiling, homemade formulas, and diluting for- 
ula as very harmful practices. Homemade formulas lack proper nutritional value and pose
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ontamination risks, while diluting formula compromises its nutritional content (Pediatri- 
ian 2). Therefore, in future crises, it is crucial to provide clear, user-friendly guidance and 
revent the spread of misinformation that could lead to adverse health outcomes for infants 
Pediatrician 2 and Food Safety Specialist 1). 
During the shortage, the AAP advised consumers to feed cow’s milk to healthy babies af- 

er six months of age if there are no other options available 4 (AAP 2022b ). However, there 
s limited or contradicting information regarding the standard amount of cow’s milk for 
nfants aged 6–12 months (AAP 2022c ). The lack of specific guidelines by the AAP trickles 
own to professionals in the field. In our interviews, Pediatrician 1 and WIC Coordinator 
 offered differing advice on when to transition infants to cow’s milk. Pediatrician 1 men- 
ioned that transitioning to cow’s milk can be an option for healthy infants who are older 
han six months, even younger, with providing additional iron as the primary issue with 
ow’s milk is inadequate amount of bioavailable iron, which can lead to iron deficiency in 
nfants. On the other hand, WIC Coordinator 1 mentioned the same strategy for babies at 
east nine months old. 
Another coping strategy that emerged from the data was breastfeeding , considered the 

est way to feed healthy infants by pediatricians (Meek and Noble 2022 ). As expected,
he percentage of fully or partially breastfed infants in the WIC program increased during 
he shortage period, while the percentage of fully or partially formula-fed infants decreased 
USDA ERS 2024 ). Interviewees, particularly WIC coordinators, noted that initiation alone 
s not sufficient without sustained breastfeeding. WIC Coordinator 3 highlighted the chal- 
enge of accurately assessing breastfeeding rates, as many mothers start breastfeeding in the 
ospital but may not report when they stop and fail to adjust their WIC food packages 
rom fully breastfeeding to one that reflects their current practices. Breastfeeding initiation 
oes not necessarily lead to continued duration due to various challenges mothers face, such 
s the need to return to work, which limits the time available for breastfeeding or storing 
reast milk (Pediatrician 2; WIC Coordinators 1 and 3). WIC Coordinators and Pediatrician 
 stressed the importance of supporting postpartum women and addressing existing chal- 
enges, emphasizing the need to improve parent education on breastfeeding benefits, create 
ore breastfeeding-friendly environments, and focus on extending breastfeeding duration. 
WIC flexibilities was the most addressed policy response to the infant formula shortage 

y the interviewees. WIC allowed more flexibility in the type, size, and brand of formula,
elping parents access safe options available on store shelves (USDA FNS 2024 ). Despite 
he increased flexibility granted to WIC participants, it was insufficient when shelves were 
early empty (WIC Coordinator 1). Retailer 2 and WIC Coordinator 1 mentioned that some 
tates, especially those not contracted with Abbott, were slow to provide WIC flexibility or 
ere only offering limited flexibility. This was problematic as the recall led to a shortage 
n all infant formula brands, as non-WIC consumers also switched from the recalled to the 
onrecalled brands (WIC Coordinator 1). 
To highlight differences between WIC agencies , WIC Coordinators 1 and 3 noted that 
IC participants in their state can now purchase any approved standard formula available 
ithout needing to change their benefits from one type of formula to another. This flexibility 
as introduced to participants after the recall and continues to be in effect. However, WIC 

oordinator 2 indicated that this flexibility is not provided to WIC participants in their state.
Operational differences among WIC agencies led to varying challenges. For example,
IC Coordinator 3 addressed a communication issue their local agency faced during the 

ecall period: the lack of immediate communication between WIC state agencies and local 
gencies. This situation underscores the critical need for improved interagency communi- 
ation and the development of a robust emergency response plan to handle such crises 
ffectively.

So, on February 17, the phone was ringing off the hook with calls about the recall. We first 
heard about the recall at the local agency level through our clients. We had many people 
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calling us, and we didn’t know anything about it. So, we were Googling, trying to figure it 
out. There wasn’t a coordinated response at the state level, so we were overwhelmed with 
clients calling us. We didn’t receive any communication from the state that day, and it was 
a Friday. We had to scramble and figure it out ourselves. Additionally, it was a holiday 
weekend; the following Monday was Presidents’ Day, and we were closed. Clients were 
panicking, asking what they were going to do. Our agency, like many local agencies, was 
left hanging to figure it out on our own. To give the state credit, I’m sure they were trying 
to develop a coordinated response. At the same time, we didn’t have the answers. —WIC 

Coordinator 3 

. Discussion and conclusion 

his study examines the US infant formula industry, along with the 2022 infant formula
ood safety recall, which interviewees described as a “nightmare,”“disaster,”or “the biggest 
mpacting recall that I’ve seen in my career.” It contributes to the literature by analyz-
ng a market for an important product with no available market substitutes and a highly
oncentrated market structure. Supplementary Figure A2 provides a summary of the find- 
ngs, listing the challenges and coping mechanisms across the upstream, midstream, and 
ownstream segments of the infant formula supply chain. The study presents results de-
ived from qualitative interviews with stakeholders, a method particularly valuable for ad- 
ressing topics of national interest that are underresearched and lack sufficient quantitative 
ata. Such interviews provide researchers with critical insights into key issues and policy
mplications (Walls et al. 2016 ; Choi et al. 2019 ; Meyerding et al. 2019 ; Alsukait et al.
020 ). This paper has limitations due to the relatively low acceptance rate for interviews,
t only 8 percent (see Supplementary Table A1). Those experts who declined to be inter-
iewed mentioned that they were either not comfortable discussing the topic or were not
llowed to do so due to the sensitivity of the topic. Hence, we supplemented the findings
rom the interviews, with publicly available interviews with stakeholders conducted by the 
ASEM. 
The findings of the research shed light on the infant formula supply chain structure, as
ell as the challenges that contribute to shortages in the marketplace, supplementing find-

ngs by Muhammad et al. (2023) and Yenerall et al. (2024) . The findings regarding the
pstream of the supply chain reveal that the infant formula market has many layers of con-
entration: ingredient supplier concentration and manufacturer concentration combined 
ith a just-in-time approach present many challenges. Future research should explore the 

ust-in-time approach, its advantages, and drawbacks in highly concentrated food markets.
oreover, it is crucial to investigate the market for highly specialized infant formula ingre-
ients, with a particular focus on identifying strategies for manufacturers to diversify their
ngredient sources while maintaining quality control and abiding by regulatory require- 
ents. Future research may also delve deeper into comparisons between the infant formula

ndustry structure in the United States and other large countries or regions. For example,
he European formula market, as the largest supplier and net exporter, benefits from having
any smaller manufacturers, which mitigates the impact of recalls despite the concentrated 
arket structure (Chen 2018 ; Speed 2023 ). Exploring the policy framework and the indus-
ry changes needed to make such a model possible in the United States may be the topic of
uture research. It is also important to note that the findings of this study are specific to the
nfant formula market in the United States, a developed country. Examining infant formula
arkets in developing countries could provide valuable insights from a different perspective 
nd represent an important direction for future research. 
The midstream supply chain findings indicate that retailers face challenges related to 

tockpiling and changes in manufacturers’ practices. These changes create difficulties for 
etailers in obtaining products from manufacturers, leading to intermittent shortages that 

https://academic.oup.com/qopen/article-lookup/doi/10.1093/qopen/qoaf010#supplementary-data
https://academic.oup.com/qopen/article-lookup/doi/10.1093/qopen/qoaf010#supplementary-data
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n some cases still persist. Understanding the specifics of these changes, particularly those 
elated to quality holds, cleaning practices, and formula disposal, is an important area for 
esearchers to explore. This includes identifying the primary reasons behind these changes,
heir connection to FDA policies, their prevalence, and their impact on the marketplace. In 
ddition, quantitative analysis is needed to understand the discrepancy between the decrease 
n total production capacity due to the closure of the Sturgis plant in Michigan for part of the 
ear (responsible for approximately 20 percent of the total production), and the extremely 
igh out-of-stock rates observed, reaching well above 90 percent in many large cities. 
The findings regarding the downstream supply chain present a confusing marketplace 
ith many infant formula product varieties and differing marketing claims. Future research 
hould focus on understanding the marketing claims, their scientific bases, and their impact 
n consumer decision-making. Additionally, findings show that during the major recall, par- 
nts found alternative ways to feed their babies, including increasing breastfeeding (USDA 

RS 2024 ). Therefore, the coping strategies of parents require further attention, particularly 
n understanding how breastfeeding rates have increased, how to sustain them, and how to 
mprove guidelines for parents in situations where they cannot obtain infant formula. In 
his context, it is important to draw comparisons between breastfeeding rates and infant 
ormula industry structure in the United States, compared to other regions in the world. For 
xample, based on World Health Organization data, the European region has the lowest 
xclusive breastfeeding rate at the age of six months, at below 25 percent (Theurich et al.
019 ). Yet, maternity leave in Europe is generally longer than in the United States and is 
upported by national policies (Goralczyk 2023 ). Therefore, the relationship between ma- 
ernity leave, breastfeeding rates, and the consumption of infant formula warrants further 
xploration, particularly by conducting a comparative analysis of different regions. Finally,
s consumer food purchase data from that period become available, future studies should 
onduct quantitative analysis to explore consumer behavior, including stockpiling, brand 
ubstitution, brand loyalty, and the duration of the impact. 
Future research is needed to understand the impact of policies and regulations regard- 

ng infant formula production, distribution, marketing, consumption (including WIC), and 
rade. For example, it is important to assess the role of current trade barriers for infant for- 
ula and its ingredients, and evaluate the impact of easing such barriers on supply chains 
nd safety standards. Another avenue for future research includes exploring the impact of 
olicy changes on the WIC program. Interviewees highlighted WIC flexibilities as one of the 
ost effective policies enacted during the shortage. While crucial in providing alternatives 
nd alleviating the shortage faced by consumers, WIC flexibilities were short-term policies,
nd their sustainability remains a question. As a long-term policy, it may eliminate incentives 
or companies to offer rebates, potentially leading to additional costs for the WIC program 

nd limiting participant numbers (Yenerall et al. 2024 ). WIC Coordinators interviewed for 
his study have proposed two options to provide more choices for WIC participants: setting 
 fixed dollar amount for participants to purchase their preferred product (WIC Coordina- 
ors 2 and 3) or establishing a standardized rebate agreed upon by all manufacturers, which 
ould allow multiple manufacturer contracts (WIC Coordinator 1). The potential effects of 
hanges to the WIC rebate system on manufacturers, the WIC program, and its participants 
equire further investigation. 
There are a few key policy recommendations that emerge from our study. This study 

ighlights the need for comprehensive regulations to address major challenges in the US 
nfant formula industry. These include providing clear guidelines and establishing crisis 
anagement plans across all stages of the supply chain and at the governmental level to 
nsure a proactive response to crises. Moreover, it is essential to improve communication 
hannels and transparency for better supply chain management. The current market struc- 
ure significantly restricts consumer choice, creating vulnerability tied to the performance of 
 limited number of manufacturers. Interviewees expressed a desire for more market players 
nd manufacturing facilities in the United States. Furthermore, Manufacturer 1 emphasized 
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he importance of educating the government and regulatory bodies about the infant formula
upply chain to prevent challenges associated with regulatory changes. Regulatory changes 
n the infant formula market have significant economic implications, influencing resource 
llocation, market dynamics, trade relations, and consumer confidence. Ultimately, these 
trategies impact the industry and its long-term resilience. It is important for government in-
erventions not to disrupt the market and create economic uncertainty, but to enhance mar-
et stability and increase consumer confidence. At the consumer level, improving the WIC
rogram to provide flexibility to consumers is crucial. Our study also emphasized the need
or clear and concise, even if nuanced, guidelines on infant feeding, including breast milk,
nfant formula, cow’s milk, and solid foods. The development of these guidelines should be
cience-based, and effectively communicated to all those responsible for the well-being of 
nfants, including parents, pediatricians, and WIC coordinators, as well as manufacturers 
nd retailers. Addressing the challenges with infant formula production, distribution, poli- 
ies, and safety standards is a costly and complex task, but it is a must, to keep the most
ulnerable among us, babies, safe and well-nourished. 
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nd Notes 

 Assuming that half of this consumption is infant formula—16 ounces—which requires eight scoops
of formula, with each scoop being approximately one-third of an ounce, the total amount of formula
needed is approximately 2.34 ounces per day (Jana and Shu 2022 ). Each year in the United States,
75 percent of the 3.7 million infants born receive formula, either exclusively or as a supplement, during
their initial six months of life (Centers for Disease Control and Prevention 2023 ).

 Prospective participants should be either pregnant or postpartum women (up to six months for a non-
breastfeeding woman or one year after childbirth for a breastfeeding woman), infants up to one year
old, or children up to five years old. Additionally, their household income should be at or below 185
per cent of the federal poverty guidelines (Oliveira, Frazao, and Smallwood 2011 ; USDA FNS 2023a ).

 Currently, Abbott holds thirty-seven contracts, Mead Johnson has thirteen, and Nestle Gerber has six,
excluding Indian tribal organizations (USDA FNS 2023d ).

 Typically, the AAP does not recommend the consumption of cow’s milk for infants who are younger

than one year (AAP 2022c ).

https://academic.oup.com/qopen/article-lookup/doi/10.1093/qopen/qoaf010#supplementary-data
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