Risk interpretation of arsenic, lead, cadmium, and
mercury reported in US baby foods

Neva Jacobs?, Ania Urban?, Andrey Massarsky?

J.S. Held LLC., Washington D.C., United States
Stantec Consulting Services Inc., San Francisco, United States
Stantec Consulting Services Inc., Irvine, United States

Andrey Massarsky. Stantec Consulting Services Inc., 38 Technology Drive, Suite 200, Irvine, CA 92618, United States

E-mail:
ORCID iD:

baby foods, heavy metals, risk characterization, health risk interpretation

25 December 2025,
Public Health Toxicol 2026;6(2):8

16 February 2026,

Recent US state regulations require baby
food manufacturers to test their products for arsenic, lead,
cadmium, and mercury, and to publish these results on
the companies’ websites. Although these data are publicly
available, caregivers generally lack the technical training
needed to interpret whether the reported concentrations
pose a health risk.

Within this risk assessment analysis, in
September 2025, we extracted test results (n=1362
products) from nine manufacturers’ websites and applied
standard risk assessment methods across three scenarios to
evaluate potential health risks.

Some baby food products contained heavy metals
at concentrations below established health benchmarks,
indicating no anticipated risk under the intake scenarios
considered. However, other products, when evaluated using
certain intake assumptions, resulted in estimated exposures

There is a growing interest in transparency around
metals and other impurities in foods, particularly those
consumed by children. In 2019, a United States (US) House
of Representatives Committee on Oversight Reform began
investigating the presence of inorganic arsenic (As), lead
(Pb), cadmium (Cd), and mercury (Hg) in baby foods sold
in the US and found that these elements were present in
products made by all responding companies’. In 2021,
the US Food and Drug Administration (FDA) launched
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that exceeded health benchmarks. Notably, this included
some products reported as having metal concentrations
below the limit of detection, highlighting the need for greater
transparency around low-dose concentrations and more
accurate intake data for mixed-ingredient foods.

Overall, our findings underscore the need for
clearer public communication, as the availability of testing
data alone may not be sufficient for risk-based decision-
making at the population-level. In some cases, apparent
health concerns may reflect high intake assumptions rather
than unacceptable metal concentrations in foods. Without
robust information on market share and typical consumption
patterns, it is difficult to draw firm conclusions about the
likelihood of exposure or population-level health risk. To
support informed, risk-based decision-making, caregivers
should also understand that choosing alternative foods may
still result in some level of exposure to these metals.

the Closer to Zero initiative, which aims to reduce dietary
exposures to contaminants to the lowest levels feasible
while maintaining access to nutritious foods?*. As part of
this initiative, the FDA prioritized measuring and reducing
concentrations of arsenic, lead, cadmium, and mercury
in foods commonly consumed by children®*. Recently
enacted and pending regulations in several US states (e.g.
California®, Illinois®, New York’) require that baby food
manufacturers that sell products in that state test samples
monthly for arsenic, lead, cadmium, and mercury, and
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make the test results publicly available on the company’s
website and product labels. Due to the state-specific,
patchwork nature of these regulations and the challenges
of limiting product sales to within a given state, baby
food manufacturers across all US states will likely need to
comply with these testing requirements.

Metals and metalloids such as arsenic, lead, cadmium,
and mercury (commonly referred to as ‘heavy metals’)
occur naturally in the environment and are often detected
at measurable concentrations in whole, processed, and
packaged foods. At sufficient doses, dietary exposure to
heavy metals has been associated with carcinogenic and
non-carcinogenic adverse health effects®!2 Monitoring
impurities in foods is therefore important for protecting
vulnerable populations, particularly children. Under
current regulatory requirements, however, consumers are
typically provided only with analytical test results indicating
the presence and concentration of a given element,
without context regarding whether consumption of the
product is expected to meaningfully increase health risks.
Interpreting these data is further complicated by limited
survey information on expected intake of multi-ingredient
baby foods, as well as limited evaluation of comparable
metal exposures from alternative food options. As state
legislation expands public access to testing data, consumers
increasingly need guidance on how to interpret reported
metal concentrations and whether changes to purchasing
decisions are warranted.

The aims of this study were to: 1) use publicly available
manufacturer-reported concentrations of arsenic, lead,
cadmium, and mercury in baby food products to estimate
potential metal exposures for child consumers; and 2)
compare these estimated exposures with element-specific
regulatory guidelines to evaluate whether consumption of
these products may pose a health risk.

In response to new regulations issued in August 2025
requiring baby food manufacturers to monitor and report
heavy metals in their products, Consumer Reports - a US-
based consumer advocacy organization - reviewed 39 baby
food brands and evaluated how easily caregivers could
determine heavy metal concentrations in the foods they
purchased®3. Consumer Reports found that 16 brands earned
their highest rating, meaning that the brand made test results
for all their products easily accessible on the company’s
website.

In September 2025, we reviewed these manufacturers’
websites and found that analytical results could be accessed
without a product-specific universal product code (UPC),
batch number, or date code for only nine brands. For this
subset, we extracted all available analytical results (n=1362
products) and created a database containing brand, product
name, and concentrations of arsenic, lead, cadmium,
and mercury, reported as parts per billion (ppb) (see

). For many products, concentrations were
reported as ‘below the limit of detection’ (<LOD). Although
the LOD was not always specified, California Assembly Bill
(AB) 899 requires that LODs be no greater than 6 ppb (6 pug/
kg)'*. For each element, at least one product was reported
with a detectable concentration below 6 ppb, indicating that
analytical methods are capable of detecting and quantifying
concentrations below this threshold (Table 1).

To estimate exposure doses using these reported heavy
metal concentrations, we evaluated three scenarios: 1)
the element concentration was assumed to be the lowest
detected concentration across all products and brands; 2)
the element concentration was assumed to be the maximum
allowable LOD (i.e. 6 ppb); and 3) the element concentration
was assumed to be the highest detected concentration across

Table 1. Summary of arsenic, lead, cadmium, and mercury concentrations (ppb) reported by 9 out of 39

manufacturers of baby food in the US

A <LOD to 4.6 <LOD to 2.9

B <LOD to 26.1 <LOD to 108
€ <LOD to 17.7 <LOD

D <LOD to 4.1 <LOD to 11.5
E 7.1-58.9 8.1-64.8

F 0.55-8.48 0.48-35.42

G <LOD to 30 <LOD to 40

H <LOD <LOD to 18

[ <LOD <LOD

<LOD to 5.2 <LODto 1
<LOD to 13 <LOD to 48
<LOD <LOD

<LOD to 4.5 <LOD
3.2-6.2 <LOD
<LOD to 8.28 <LOD to 1.21
<LOD to 16 <LOD to 6
<LODto 8 <LOD
<LOD <LOD

LOD: limit of detection; differs by food manufacturer and by sample but is required under California AB-899 to be no greater than 6 ppb. For additional details see the
. These data may not be representative of the entire baby food market and should be interpreted with caution.
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all products and brands. The maximum allowable LOD
assessment (Scenario 2) provides an estimate of the highest
possible exposure dose should a manufacturer report the
concentration as ‘<LOD’ without also reporting the LOD for
their analysis.

Estimates of expected intake for these food types,
which include multi-ingredient snacks and meals, were
not available, as food intake survey data (e.g. NHANES;
US EPA Exposure Factors Handbook) either report single-
ingredient intake or multi-ingredient foods that did not align
with the foods considered in our analysis. Consequently,
we considered a range of possible intake values for each
exposure scenario, based on professional judgment and the
recognition that some families may rely on these products as
a primary food source, while others may have more limited
intake.

To evaluate the potential for elevated health risk with
consumption of these foods, we compared our exposure dose
estimates to available health benchmarks. These element-
specific guidance values are expressed as: 1) allowable
concentration in food (ppb); 2) permissible daily intake (mg/
day); and/or 3) permissible body weight-adjusted dose (mg/
kg bw-day).

Because reported concentrations are expected to
change over time as products continue to be tested, we also
estimated the element-specific concentration at which each
health benchmark would be reached across a range of intake
assumptions. This allows caregivers to review concentration
data reported on a manufacturer’s website and, based on the
number of products the child will likely consume, quickly
determine how the exposure dose will compare to health
guidance, which is often reported in units of intake or body
weight-adjusted dose.

The US FDA has established an action level of 10 ppb for lead
in processed foods intended for babies and young children'®.
At the time of this study, the US FDA had not established an
action level for arsenic, cadmium, or mercury. Accordingly,
we compared lead concentrations reported by baby food
manufacturers directly to this allowable concentration.

Under the California Safe Drinking Water and Toxic
Enforcement Act of 1986 (referred to as Proposition 65), the
California Office of Environmental Health Hazard Assessment
(OEHHA) has established health benchmarks for certain
chemicals?®. These include the safe harbor levels, namely
No Significant Risk Levels (NSRLs) [in pg/day: 10 (arsenic),
15 (lead), 0.05 (cadmium)] for cancer-causing chemicals
and Maximum Allowable Dose Levels (MADLs) [in pg/
day: 0.5 (lead), 4.1 (cadmium), 0.3 (mercury and mercury
compounds)] for chemicals causing reproductive toxicity,
and represent maximum acceptable daily intakes. There is
no NSRL available for mercury, and no MADL available for

arsenic.

To compare manufacturer-reported concentrations to
these health benchmarks, we estimated a child’s potential
daily baby food intake (kg) based on the mass of the products
sold by the nine manufacturers included in our analysis.
Products most commonly consisted of pureed food blends
sold in ready-to-eat pouches; freeze-dried snacks, puff
snacks, and full meals were also included. Portion sizes
ranged from 21 to 200 g, with food pouches most often
weighing either 99 or 113 g. Accordingly, we selected three
representative serving sizes for analysis: 21 g (snack), 113 g
(higher reported pouch size), and 200 g (full meal).

Because estimates of typical intake of these mixed-
ingredient foods among US children are not available and to
accommodate a range of dietary preferences, we assumed
that a child may consume up to five snack-size items per day,
four pouch-size items per day, or three full meals per day. For
each metal, we evaluated three concentration scenarios: the
lowest reported concentration, the maximum allowable LOD
(i.e. 6 ppb), and the highest reported concentration. These
scenarios yield lower-bound and upper-bound exposure
estimates, and a worst-case interpretation of exposure if
the manufacturer reported only that the concentration was
below an unspecified LOD.

We converted the manufacturers’ reported concentrations
(ppb) to mg/kg, converted our estimates of daily intake (g/
day) to kg/day, and multiplied these inputs to estimate
potential daily exposure (mg/day) to generate an estimate
of expected daily intake. We then calculated element-specific
hazard quotients (HQs) by dividing the intake estimates by
the maximum acceptable daily intake health benchmarks
reported by OEHHA. Additional methodological details are
provided in the .

It is noteworthy that baby foods are typically consumed
for a small fraction of a person’s overall lifetime
(approximately 4 out of 70 years). Because NSRLs are
designed to be protective against lifetime exposures, it
is common to apply a lifetime exposure adjustment to
account for the shorter duration exposure. Applying such
an adjustment would reduce the HQs estimated in this
analysis. Additional methodological details are provided in
the

The US Environmental Protection Agency (EPA) has
established reference doses (RfDs) for inorganic arsenic (0.3
ng/kg bw-day)'” and cadmium (1.0 pg/kg bw-day)*®, whereas
the European Food Safety Authority (EFSA) has established a
tolerable daily intake (TDI) for inorganic mercury (0.57 pg/
kg bw-day). No RfD or TDI values are available for lead. To
compare estimated exposures to these health benchmarks,
we multiplied the manufacturers’ reported element-specific
concentrations (mg/kg) by estimates of daily intake (kg/day)
and estimates of a typical infant body weight at ages 1 to
less than 2 years (11.4 kg) extracted from the EPA Exposure
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Factors Handbook?’. All other assumptions were the same
as those used in comparisons to OEHHA benchmarks.
Additional methodological details are provided in the

Reported lead concentrations ranged from <LOD to 16 ppb,
with the lowest reported concentration of 3.2 ppb (Table
1), indicating that in some products, the action level was
exceeded. Because market share data for these products are
not available, it is unclear whether these results reflect the
full range of lead concentrations in products available for
purchase or the likelihood that consumers would purchase
a product with lead concentration above or below the action
level.

Benchmark exceedances were observed for lead and
mercury under lower-bound concentration scenarios when
the consumed item was a pouch or a full meal, whereas
no exceedances were observed for a snack-size item, even
when five items were consumed per day (Figure 1). Under

the maximum LOD-equivalent metal concentration scenarios,
benchmark exceedances were observed for lead, mercury,
and cadmium, with no exceedances for arsenic. Under upper-
bound concentration scenarios, benchmark exceedances
were identified for all exposure permutations except arsenic
when consumed in a snack product.

No benchmark exceedances were observed for mercury,
arsenic, or cadmium under lower-bound reported
concentrations for all items and intake assumptions (Figure
2). Under the maximum LOD-equivalent concentrations,
health benchmark exceedances were noted only for arsenic
with the consumption of three meal products per day.
Under upper-bound concentration scenarios, benchmark
exceedances occurred for mercury, arsenic, and cadmium
when the consumed item was a pouch or a meal, whereas for
a snack-size item, exceedances were noted for arsenic only.

The acceptable metal concentration in a food product will
vary depending on the health benchmark and the number and

Figure 1. Hazard quotients (HQs) for arsenic, lead, cadmium, and mercury within a sample of US baby foods

21 glitem 113 glitem 200 g/item
~ & & =& & >~ & =& =& > & =
T % 3 ®» ® T 3 B v T 3 @
g & § & & & E £ &8 & & &
- ~ = < P - ~ - < - ~ -
Lead (MADL)| 0.1344 | 0.2688 | 0.4032 | 0.5376 | 0.6720 | | 0.7232 | 1.4464 | 2.1696 | 2.8928 | | 1.2800 | 2.5600 | 3.8400 HQa<1
Lead (NSRL)| 0.0045 | 0.0090 | 0.0134 | 0.0179 | 0.0224 | | 0.0241 | 0.0482 | 0.0723 | 0.0964 | | 0.0427 | 0.0853 | 0.1280 HQ>1
§'§ Mercury (MADL)| 0.0700 | 0.1400 | 0.2100 | 0.2800 | 0.3500 | | 0.3767 | 0.7533 | 1.1300 | 1.5067 | | 0.6667 | 1.3333 | 2.0000 | HQ>10
S8 Arsenic (NSRL)| 0.0012 | 0.0023 | 0.0035 | 0.0046 | 0.0058 | | 0.0062 | 0.0124 | 0.0186 | 0.0249 | | 0.0110 | 0.0220 | 0.0330 HQ>100-
Cadmium (MADL)| 0.0025 | 0.0049 | 0.0074 | 0.0098 | 0.0123 | | 0.0132 | 0.0265 | 0.0397 | 0.0529 | | 0.0234 | 0.0468 | 0.0702
Cadmium (NSRL)| 0.0202 | 0.0403 | 0.0605 | 0.0806 | 0.1008 | | 0.1085 | 0.2170 | 0.3254 | 0.4339 | | 0.1920 | 0.3840 | 0.5760
Lead (MADL)| 0.2520 | 0.5040 | 0.7560 | 1.0080 | 1.2600 | | 1.3560 | 2.7120 | 4.0680 | 5.4240 | | 2.4000 | 4.8000 | 7.2000
Lead (NSRL)| 0.0084 | 0.0168 | 0.0252 | 0.0336 | 0.0420 | | 0.0452 | 0.0904 | 0.1356 | 0.1808 | | 0.0800 | 0.1600 | 0.2400
8 ié Mercury (MADL)| 0.4200 | 0.8400 | 1.2600 | 1.6800 | 2.1000 | | 2.2600 | 4.5200 | 6.7800 | 9.0400 | | 4.0000 | 8.0000 | 12.000
—1 «© | Arsenic (NSRL)| 0.0126 | 0.0252 | 0.0378 | 0.0504 | 0.0630 | | 0.0678 | 0.1356 | 0.2034 | 0.2712 | | 0.1200 | 0.2400 | 0.3600
Cadmium (MADL)| 0.0307 | 0.0615 | 0.0922 | 0.1229 | 0.1537 | | 0.1654 | 0.3307 | 0.4961 | 0.6615 | | 0.2927 | 0.5854 | 0.8780
Cadmium (NSRL)| 0.2520 | 0.5040 | 0.7560 | 1.0080 | 1.2600 | | 1.3560 | 2.7120 | 4.0680 | 5.4240 | | 2.4000 | 4.8000 | 7.2000
Lead (MADL)| 0.6720 | 1.3440 | 2.0160 | 2.6880 | 3.3600 | | 3.6160 | 7.2320 | 10.848 | 14.464 | | 6.4000 | 12.800 | 19.200
Lead (NSRL)| 0.0224 | 0.0448 | 0.0672 | 0.0896 | 0.1120 | | 0.1205 | 0.2411 | 0.3616 | 0.4821 | | 0.2133 | 0.4267 | 0.6400
E’_g Mercury (MADL)| 3.3600 | 6.7200 | 10.080 | 13.440 | 16.800 | | 18.080 [ 36.160 | 54.240 | 72.320 | | 32.000 | 64.000 | 96.000
53 Arsenic (NSRL)| 0.1237 | 0.2474 | 0.3711 | 0.4948 | 0.6185 | | 0.6656 | 1.3311 | 1.9967 | 2.6623 | | 1.1780 | 2.3560 | 3.5340
Cadmium (MADL)| 0.5532 | 1.1063 | 1.6595 | 2.2127 | 2.7659 | | 2.9766 | 5.9532 | 8.9298 | 11.906 | | 5.2683 | 10.537 | 15.805
Cadmium (NSRL)| 45360 | 9.0720 | 13.608 | 18.144 | 22.680 | | 24.408 | 48.816 | 73.224 | 97.632 | | 43.200 | 86.400

The lowest, maximum limit of detection (LOD)-equivalent, and highest metal concentrations reported in baby foods were used to calculate the daily exposure doses from
daily consumption of up to five 21 g snack-size items, up to four 113 g pouches, or up to three 200 g meals; the exposure doses were then divided by element-specific
California Office of Environmental Health Hazard Assessment (OEHHA) health benchmarks to calculate HQs.
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Figure 2. Hazard quotients (HQs) for arsenic, cadmium, and mercury within a sample of US baby foods

21 glitem 113 glitem 200 g/item
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Mercury (TDI){ 0.0032 | 0.0065 | 0.0097 | 0.0129 | 0.0162 0.0174 | 0.0348 | 0.0522 | 0.0696 0.0308 | 0.0616 | 0.0923 HQ<1
Arsenic (RfD)| 0.0034 | 0.0068 | 0.0101 | 0.0135 | 0.0169 0.0182 [ 0.0363 | 0.0545 | 0.0727 0.0322 | 0.0643 | 0.0965 HQ>1
Cadmium (RfD)| 0.0009 | 0.0018 | 0.0027 | 0.0035 | 0.0044 0.0048 | 0.0095 | 0.0143 | 0.0190 0.0084 | 0.0168 | 0.0253 HQ>10

Lower
bound

0.1043 | 0.2087 | 0.3130 | 0.4174 | | 0.1847 [ 0.3693 | 0.5540

o =|  Mercury (TDI){ 0.0194 | 0.0388 | 0.0582 | 0.0776 | 0.0970
S & Arsenic (RfD)| 0.0368 | 0.0737 | 0.1105 | 0.1474 | 0.1842 | | 0.1982 | 0.3965 | 05947 | 0.7930 | | 0.3509 | 0.7018 | 1.0526
€1 Cadmium (RfD)| 00026 | 0.0052 [ 00077 | 0.0103 [ 0.0129 | | 0.0595 [ 0.1189 | 0.1784 [ 0.2379 | [ 0.103 [ 0.2105 | 03158

Mercury (TDI)| 0.1551 | 0.3102 | 0.4654 | 0.6205 | 0.7756 0.8347 | 1.6694 | 2.5042 | 3.3389 1.4774 | 2.9548 | 4.4321
Arsenic (RfD)| 0.3617 | 0.7233 | 1.0850 | 1.4467 | 1.8083 1.9461 | 3.8922 | 5.8383 | 7.7844 3.4444 | 6.8889 | 10.333
Cadmium (RfD)| 0.1989 | 0.3979 | 0.5968 | 0.7958 | 0.9947 1.0705 | 2.1411 | 3.2116 | 4.2821 1.8947 | 3.7895 | 5.6842

Upper
bound

The lowest, maximum LOD-equivalent, and highest metal concentrations reported in baby foods were used to calculate the daily exposure doses from daily consumption
of up to five 21 g snack-size items, up to four 113 g pouches, or up to three 200 g meals; the exposure doses were then divided by an estimate of child body weight and
then by an US Environmental Protection Agency (EPA) reference dose (RfD) (arsenic and cadmium) or European Food Safety Authority (EFSA) tolerable daily intake

(TDI) (mercury) to calculate HQs.

Figure 3. Maximum metal concentration (ppb) that can be in a food product at which, for a given child body
weight and range of intake assumptions, the child’s exposure would reach the health benchmark for arsenic,

lead, cadmium, and mercury

21 glitem 113 glitem 200 g/item
> = =) = ) > ) = = > = )
3+ =] =J =] K=l © K=l =] =J © =] =d
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250 | 125 | 0.83 | >LOD(6ppb)

—_
-
-

Lead (MADL)| 2381 | 11.90 | 7.94 | 595 | 476 442 | 221 | 147
Lead (NSRL)| 714.3 | 357.1 | 238.1 [ 1786 | 1429 132.7 | 66.37 | 44.25 | 3319 75.00 | 37.50 | 25.00 | <LOD(6 ppb)
Mercury (MADL)| 14.29 | 7.14 | 476 | 357 | 2.86 265 | 133 | 088 | 0.66 150 | 0.75 [ 050
Arsenic (NSRL)| 476.2 | 238.1 | 158.7 | 119.0 | 9524 | | 8850 | 44.25 | 2950 | 22.12 50.00 | 25.00 | 16.67
Cadmium (MADL)| 195.2 | 97.62 | 65.08 | 48.81 | 39.05 36.28 | 18.14 | 12.09 | 9.07 20.50 | 1025 | 6.83
Cadmium (NSRL)| 23.81 | 11.90 | 7.94 | 595 | 476 442 | 221 | 147 | 11 250 | 125 | 0.83

Cells highlighted in orange indicate instances when, if the concentration is reported as ‘below the limit of detection’ (<LOD) and therefore could be as high as 6 ppb, the
health benchmark could be exceeded. The health benchmarks (mg/day) were: 0.0005 for lead [Maximum Allowable Daily Dose (MADL) established by the California
Office of Environmental Health Hazard Assessment (OEHHA)]; 0.0003 for mercury (MADL by OEHHA); 0.01 for arsenic [No Significant Risk Level (NSRL) by OEHHA];

and 0.0041 for cadmium (MADL by OEHHA).

is reported as below the LOD (without further clarification
as to whether this LOD is lower than 6 ppb), consumption
could still result in an estimated exposure that exceeds the
OEHHA health benchmarks. Additional details on the health

benchmarks are provided in the

size of the food items that will be consumed in a day (Figures
3 and 4). It is also important to consider additional dietary
exposures to these metals from other foods consumed.
These calculations emphasized that, particularly for lead,
mercury, and cadmium, for products where the concentration

Public Health Toxicol 2026;6(2):8
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Figure 4. Maximum metal concentration (ppb) that can be in a food product at which, for a given child body
weight and range of intake assumptions, the child’s exposure would reach the health benchmark for arsenic,

cadmium, and mercury

21 glitem 113 glitem 200 g/item

> ) ) ) ) > = ) = > ) )

© © © © © © K= © © © K= K=l
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Mercury (TDI)| 309.43 | 154.71 | 103.14 | 77.36 | 61.89 5750 | 28.75 | 19.17 | 14.38 3249 | 16.25 | 10.83 | >LOD(6 ppb)
Arsenic (RfD)| 162.86 | 81.43 | 54.29 | 40.71 | 32.57 3027 | 1513 | 10.09 | 7.57 1710 | 855 | 570 | <LOD(6ppb)

Cadmium (RfD)| 542.86 | 271.43 | 180.95 | 135.71 | 108.57 | | 100.88 | 50.44 | 3363 | 25.22 57.00 | 28.50 | 19.00

Cells highlighted in orange indicate instances when, if the concentration is reported as ‘below the limit of detection’ (<LOD) and therefore could be as high as 6 ppb, the
health benchmark could be exceeded. The health benchmarks (mg/kg/day) were: 0.00057 for mercury [tolerable daily intake (TDI) established by the European Food
Safety Authority (EFSA)]; 0.0003 for arsenic [reference dose (RfD) established by the US Environmental Protection Agency (EPA)]; and 0.0010 for cadmium (RfD by EPA).

This analysis demonstrates that reporting heavy metal
concentrations alone (i.e. hazard) is insufficient to support
informed, risk-based decision-making, particularly for
caregivers who may lack the training needed to interpret
these data. We provide a health risk interpretation of the
available data and also offer a guidance tool that caregivers
can use to determine health risk based on reported
concentrations and a child’s expected intake. Our calculations
identified scenarios in which a child could consume the
products and have acceptable metal exposures, defined
as intakes below relevant health benchmarks. This was
most evident for products with the lowest reported metal
concentrations. However, in the absence of market share and
consumption surveys, it remains unclear what proportion
of products available to or typically consumed by children
corresponds to these lower concentrations.

We also identified scenarios in which estimated dietary
exposures exceeded certain health benchmarks. It is
uncertain, however, whether these exceedances reflect a true
health concern or instead result from conservative intake
assumptions. Additionally, it is unclear how representative
the evaluated dataset is of baby foods currently available
on the market or how likely it is that products with higher
metal concentrations would be consumed at the assumed
intake levels. Of the 39 food manufacturers reviewed by
Consumer Reports, we were only able to review testing data
for nine brands. Despite these uncertainties, the findings are
informative for hypothesis generation. Identifying a subset
of products with the potential to exceed benchmarks enables
prioritization of further investigation. At this stage, however,
it would be premature to conclude that consumption
of these products poses a population-level health risk
without additional data on actual intake mass, consumption
frequency, and the applicability of the selected health
benchmarks to young children. Further research should also
evaluate feasible alternative foods, which likely also contain

non-zero concentrations of these metals.

Importantly, when assuming metal concentrations
equivalent to 6 ppb (i.e. the maximum allowable LOD), some
benchmark exceedances were observed. A concentration
reported as ‘below the LOD’ may fall anywhere between
zero and the reported LOD. In practice, caregivers who
review these test results may preferentially select baby food
products reported as below the LOD under the potentially
incorrect assumption that these products contain no, or
only negligible amounts of heavy metals and thus pose no
health risk. However, this ‘below the LOD’ designation is too
ambiguous to justify this conclusion when the LOD may be
as high as 6 ppb. Because many manufacturers are capable of
detecting metals at concentrations below this threshold, we
encourage continued reporting of measured concentrations
below 6 ppb and clear disclosure of the analytical LOD
alongside test results, particularly when lower LODs are
achieved.

Several factors complicate precise exposure assessment,
and important data gaps remain. Reported heavy metal
concentrations exhibit substantial variability and the
distribution of concentrations in the marketplace is unclear,
which restricts our understanding of the likelihood that a
product with higher metal concentrations will be consumed.
At the same time, the range of reported concentrations also
indicates that it is possible to produce baby foods with lower
metal concentrations.

Interpretation of these data is further complicated by
inconsistent reporting of LODs. Many manufacturers do not
disclose their LODs, which may be as high as 6 ppb and can,
in some cases, exceed reported detected concentrations.
When LODs are undisclosed and vary across laboratories,
meaningful comparisons across brands become difficult.
Importantly, if a food item is assumed to contain lead or
mercury at the allowable LOD of 6 ppb, consumption of a
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single pouch-size serving (113 g) would exceed the OEHHA
Proposition 65 benchmarks. Grouping truly non-detectable,
potentially detectable, and absent concentrations under
a single ‘<LOD’ designation therefore obscures potentially
meaningful differences in risk. This lack of specificity is
confusing for caregivers and does not support informed
purchasing decisions.

Additional uncertainty arises from limited information on
how many of these food items children typically consume per
day, as well as variability in intake over time and between
individuals. Parker et al.?! similarly evaluated potential
health risks from arsenic, lead, cadmium, and mercury in
baby foods, and estimated intake using EPA consumption
data for single-ingredient foods (i.e. fruit, root vegetables,
and grains). In contrast, nearly all products included in the
present analysis are mixed-ingredient blends (i.e. fruit and
grain or fruit and root vegetable), for which intake estimates
are not readily available through commonly relied upon
food intake sources (e.g. NHANES; US EPA). It is also unclear
what portion of a child’s diet typically consists of packaged
foods versus fresh or home-prepared foods, and likely varies
inter-individually and temporally (i.e. from child to child and
day to day). Evaluating a child’s complete dietary exposure
to metals is therefore essential for understanding how total
exposure compares to health benchmarks. In addition, some
of these products may be consumed by younger children
(4-12 months of age), indicating a need for further research
to characterize intake patterns and exposures across early
life stages.

Risk is typically evaluated relative to available
alternatives. While this analysis compared estimated
exposures to established health benchmarks, it is also
important for caregivers and other stakeholders to recognize
that alternative foods, including other packaged products,
home-prepared foods, and raw ingredients, may also contain
detectable concentrations of these metals. Rejecting certain
foods based on reported concentration and substituting
products whose metal content has not been evaluated, but
is assumed to be low, will not necessarily reduce health risk.

This analysis demonstrates how testing results reported by
baby food manufacturers can be analyzed and interpreted
to support informed decision-making by caregivers. We
illustrate how, in the absence of more precise inputs, a
caregiver or other stakeholders might incorrectly conclude
that consumption of a product poses either an unacceptable
or an acceptable health risk. Accurate interpretation
of detection data is therefore a critical component of
determining whether a potential health concern exists.

Our hypothesis-generating analysis evaluated a range
of scenarios, including lower- and upper-bound metal
concentrations, snack-, pouch-, and meal-size food items,
consumption of multiple items per day, and comparison
across multiple health benchmarks. Together, these scenarios

help identify higher exposure conditions that may warrant
prioritization in future research. Although we did not
evaluate combined consumption of multiple item types in a
single day (e.g. five snacks and three meals per day), which
would increase daily exposure, the methodology presented
here could be readily applied to more refined exposure
analyses.

The primary limitation of this analysis is the lack of
market share data for individual food products. As a
result, it was not possible to estimate the likelihood that a
consumer would purchase a product with a non-detectable
metal concentration versus one with the highest reported
concentration. Consequently, the probability that a child’s
exposure would fall below or exceed a health benchmark
remains uncertain, and the implications for population
health remain unclear. In addition, although the Consumer
Reports review identified 39 baby food brands, we were
only able to access testing data for nine of these brands. It
is therefore unclear whether the concentrations evaluated
here are representative of all baby foods currently available
to US consumers.

Another limitation is that relative market share
information for individual products was not available;
therefore, the likelihood of ingesting a specific product or
reported concentration could not be determined. While it
is also unclear how representative this subset of samples
is of the available and most commonly consumed baby
food products (i.e. the distribution of concentrations in our
sample may not match the distribution of concentrations of
all available or commonly consumed products), these results
do reflect known metal concentrations in products available
for sale that could be consumed by children.

Recent regulatory changes require baby food manufacturers
to publish heavy metal detection results and make these data
available to consumers. We reviewed manufacturer-reported
data to evaluate the potential for health risk associated
with consuming these products. Our analysis indicates
that, although there are scenarios in which children could
consume baby foods daily without an anticipated increase
in health risk, certain products and intake patterns (e.g.
four food items per day) may warrant further investigation.
These findings suggest that the availability of testing results
alone may be insufficient to support informed, risk-based
consumer decision-making regarding product safety.
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