SAP Podiatry. 2025;2:164
doi: 10.62486/pod2025164

ORIGINAL

L))

Check for
updates

Consumer products and activities associated with
foot and toe injuries in children treated in emergency
departments

Productos de consumo y actividades asociados a lesiones de pie y
dedos en nifios atendidos en servicios de urgencias

Lauren Morgan' ©
Roberto Lombardo!

' Georgia Institute of Technology. Atlanta, Estados Unidos.

Submitted: 19-03-2025 | Revised: 27-05-2025 | Accepted: 11-08-2025 | Published: 14-08-2025

Corresponding Author: Lauren Morgan &

ABSTRACT

Introduction: Foot and toe injuries are a frequent reason for emergency department visits among children, yet the consumer products
and activities involved are rarely described at the national level. Methods: Serial cross-sectional analysis of the National Electronic Injury
Surveillance System from 2005 to 2024. We selected visits by children aged 0 to 17 years with a foot or toe injury, applied survey weights
to obtain national estimates, and quantified annual trends with linear and Poisson regression. Results: The sample contained 178,147
visits, corresponding to an estimated 5,633,890 national visits (95% Cl: 5,383,331-5,884,449). Team sports (16.1%), furniture and home
furnishings (12.8%), stairs and floors (10.0%) and hardware and tools (9.1%) were the leading categories. The annual national estimate fell
from 324,907 in 2005-2007 to 208,290 in 2022-2024, a decrease of -35.9%, with a mean annual change of -8,133 visits (95% Cl: -10,502
to -5,765). Conclusions: Foot and toe injuries in children are commmon and are attributable mainly to team sports, home furniture and
structural surfaces, and hardware; national estimates declined steadily over two decades.

Keywords: foot injuries; toe injuries; child; emergency department; consumer product safety; public health surveillance.

RESUMEN

Introduccién: Las lesiones de pie y dedos son un motivo frecuente de consulta en urgencias pediatricas, aunque los productos de consumo
y las actividades implicadas rara vez se describen a nivel nacional. Métodos: Andlisis transversal seriado del Sistema Nacional de Vigilan-
cia Electronica de Lesiones de 2005 a 2024. Se seleccionaron las visitas de niflos de O a 17 aflos con lesién de pie o dedos, se aplicaron
ponderadores muestrales para obtener estimaciones nacionales y se cuantificaron las tendencias anuales mediante regresién lineal y de
Poisson. Resultados: La muestra incluyd 178,147 visitas, equivalentes a 5,633,890 visitas nacionales estimadas (IC 95%: 5,383,331-5,884,449).
Los deportes de equipo (16,1%), el mobiliario del hogar (12,8%), las escaleras y suelos (10,0%) y la ferreteria y herramientas (9,1%) fueron
las categorias principales. La estimacion nacional anual descendié de 324,907 en 2005-2007 a 208,290 en 2022-2024, una reduccién de
-35,9%, con un cambio anual medio de -8,133 visitas (IC 95%: -10,502 a -5,765). Conclusiones: Las lesiones de pie y dedos en nifios son
frecuentes y se atribuyen principalmente a los deportes de equipo, el mobiliario y las superficies estructurales del hogar y la ferreteria;
las estimaciones nacionales disminuyeron de forma sostenida durante dos décadas.

Palabras clave: lesiones del pie; lesiones de los dedos del pie; nifio; servicio de urgencias; seguridad de productos de consumo; vigilan-
cia en salud publica.
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INTRODUCTION

Injuries are among the most common reasons for emergency department visits among chil-
dren in the United States, and a large share of these visits are associated with consumer products,
sports and recreational activities.(1,2) The National Electronic Injury Surveillance System (NEISS),
operated by the U.S. Consumer Product Safety Commission, was designed to capture this burden
directly: it records, in a stratified probability sample of roughly 100 hospital emergency departments,
the body part injured, the diagnosis, the disposition, the location and the consumer product or
activity associated with each case, together with a sample weight that converts raw counts into
national estimates of the number of visits for a given product, body part or diagnosis.(3)Because
the sample is drawn from hospitals of different sizes and strata, the weighting is essential: raw
case counts in the file do not represent the number of injured children in the country, and only
the weighted sums support statements about the national burden. This design offers a decisive
advantage over administrative discharge datasets, which contain diagnoses and demographic
information but lack the product codes that link an injury to the object or activity that caused it.
For prevention, that link is the information that matters, because a fracture is actionable only when
the clinician and the public health agency know whether it involved a basketball game, a staircase
or a piece of furniture. The analytic approach of this study therefore follows the surveillance logic
of NEISS rather than a clinical registry: the unit of interest is not the patient trajectory but the pro-
duct-attributable visit, aggregated through survey weighting over a twenty-year period.

Foot and toe injuries occupy a specific and only partially described place within pediatric
trauma. The foot is the first point of contact with the ground during most falls, impacts and colli-
sions, and the toes are exposed to crush, puncture and stubbing injuries that other body regions
escape. Foot and ankle injuries generate considerable health care use and cost in the general po-
pulation,(4)and acute fractures of the pediatric foot and ankle are described as a distinct clinical
and epidemiologic entity with age-specific patterns that reflect the maturation of the physis and
the changing exposure to sport.(5,6) Analyses of NEISS have shown that pediatric fractures account
for a substantial share of emergency department resource use,(7)and dedicated recent studies
have characterized toe fractures related to sports and recreation,(8)foot and ankle injuries in female
athletes,(9)and hand and foot fractures with growth plate involvement.(10)Most product-specific
pediatric NEISS studies, however, have examined a single sport or product, including basketball,(11)
soccer,(12)dance,(13) gymnastics(14)and bicycles.(15)What the literature still lacks is a consolidated,
product-level description of the causes of foot and toe injuries across the whole of childhood, toge-
ther with a measurement of how the national burden has changed over time. That gap matters for
podiatric practice and for injury prevention, because guidance directed at one sport or one product
cannot rank the competing priorities that parents and clinicians actually face, and because the
relative importance of sports, home furniture and everyday objects shifts as children grow.

The aim of this study was to characterize foot and toe injuries in children treated in United
States emergency departments, to identify the consumer products and activities involved overall
and by age group, and to quantify changes in national estimates over time. The age-specific analysis
was included because the product exposures of a preschool child and an adolescent are different in
kind, and the trend analysis was included because prevention planning requires knowing whether
the problem is growing, stable or receding.

METHODS

Study design and data source

We conducted a serial cross-sectional analysis of a national injury surveillance system, repor-
ted in accordance with the STROBE recommendations for observational studies and the RECORD
extension for routinely collected data. Data were obtained from the NEISS Injury Data 2005-2024
dataset, a consolidated reproduction of the annual public NEISS files published by the U.S. Con-
sumer Product Safety Commission.(3)NEISS is a stratified probability sample of approximately 100
hospital emergency departments in the United States, selected from the universe of hospitals
with at least six beds and a 24-hour emergency department, and refreshed over time; each record
represents one emergency department visit and carries a sample weight that converts raw counts
into national estimates of the number of visits associated with a given product, body part or diag-
nosis.(3)The consolidated dataset joins the 20 annual files into a single tabular archive of 7,326,429
records covering the years 2005 through 2024, with a year column added during consolidation.
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Because the source files are public and de-identified, the study did not require institutional review
board approval or informed consent.

Study population and variables

We selected records with a primary body part code of foot (code 83) or toe (code 93) and an
age between 0 and 17 years, for treatment dates from 2005 through 2024. Records with a missing
or nonpositive sample weight were excluded from weighted estimates. Body part, diagnosis, dis-
position and location codes were interpreted with the standard NEISS coding scheme. Age was
categorized as 0-4, 5-9, 10-14 and 15-17 years. Sex was recorded as male or female. Diagnosis was
grouped into fracture, strain or sprain, contusion or abrasion, laceration, puncture, crushing and
other; the other category included dislocations, avulsions, amputations, foreign bodies, burns,
hematomas and diagnoses not otherwise specified. Disposition was grouped into treated and
released, admitted or transferred (including observation), and other. Injury location was grouped
into home, sports or recreation place, school, street or highway, other public property, and unk-
nown or other.

The primary product or activity associated with the injury (NEISS product 1 code) was mapped
to 12 mutually exclusive categories derived from the CPSC product code list: team sports, individual
sports and exercise, wheeled sports and vehicles, playground equipment, pools and amusement,
stairs and floors, doors, furniture and home furnishings, hardware and tools, glass and sharp objects,
footwear, and toys. Team sports grouped basketball, soccer, football, baseball, softball, volleyball,
track and field and other ball sports; wheeled sports and vehicles grouped bicycles, skateboards,
scooters, all-terrain vehicles and powered off-road vehicles; hardware and tools grouped nails and
screws, pins and needles, metal containers, knives, garden tools and manicuring devices. Products
not belonging to any of these categories, or records without a specified product code, were assig-
ned to an other or not specified category. The category definitions were fixed before the analysis
and were not modified after examining the results.

Data cleaning

The analysis was restricted to records with a complete treatment date, a valid body part
code and a positive sample weight. Records with a missing or zero weight were excluded befo-
re the weighted estimates were computed, because they cannot contribute to a national total;
their number was negligible relative to the sample. No record-level imputation was performed
for any variable. The narrative text field was not used to reclassify products or body parts, so that
the analysis remained reproducible from the coded fields alone and did not depend on manual
text interpretation. Duplicate case identifiers were not an issue because the consolidated archive
retains one record per emergency department visit.

Statistical analysis

National estimates were computed as the sum of the NEISS sample weights within each
subgroup, and subgroup percentages were computed as the ratio of each subgroup total to the
overall national estimate. The standard error of the total national estimate was obtained with a
Taylor-series approximation for a stratified cluster design, in which the design stratum was the
combination of the NEISS stratum and the calendar year and the primary sampling unit was the
hospital. This choice reflects the fact that NEISS redraws its hospital sample over time and that
the sample weight is year-specific, so treating stratum by year as the design stratum reproduces
the structure of the annual samples within one pooled analysis. For each design stratum the
between-hospital variance of the hospital-level weighted totals was summed and multiplied by
the finite-sample factor n/(n-1), where n is the number of hospitals in the stratum, and the 95%
confidence interval (Cl) was calculated as the estimate plus or minus 1.96 standard errors. Strata
containing a single hospital contributed no variance in this approximation. Descriptive results are
presented as weighted national estimates with column percentages.

The unit of analysis was the emergency department visit, not the injured child, so a child
treated on two occasions contributed two records to the surveillance file. Annual estimates were
assigned to the calendar year of the treatment date, and the series therefore reflects 20 consecutive
calendar years without interpolation. No seasonal adjustment was applied, because the interest of
the study was the year-to-year trajectory rather than within-year variation, and no standardization
for age or sex was performed on the annual series because the population denominator needed
for direct standardization was not part of the surveillance design.

Annual trends were quantified in two complementary ways. First, the mean change in the
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annual national estimate per calendar year was estimated with ordinary least squares regression
of the annual estimate on year, and is reported with its 95% Cl, p value and coefficient of determi-
nation; the Cl of the slope was computed with the t distribution and 18 degrees of freedom for 20
annual observations. Second, as an alternative specification, a Poisson regression of the annual
count on year, with year centered at 2005, was fitted with Huber-White (HCO) sandwich standard
errors, and the per-year rate ratio with its 95% Cl was reported. The Poisson specification treats the
annual estimates as count data, and the sandwich standard errors accommodate the overdisper-
sion that arises from year-to-year variation in the surveillance sample. Changes between periods
were expressed as the relative difference between three-year averages, comparing 2005-2007 with
2022-2024, so that single-year fluctuations did not dominate the comparison. All statistical tests
were two-sided.

Sensitivity analyses

Three sensitivity analyses assessed the stability of the principal results. The national total was
recomputed after restricting the sample to children aged O to 14 years. The trend was recomputed
separately for foot and for toe injuries, and after excluding 2020 and 2021 to remove the period of
emergency department disruption associated with the COVID-19 pandemic. The pre-pandemic
change was quantified separately by comparing the 2005-2007 average with the 2018-2019 avera-
ge. Statistical significance was set at a two-sided alpha of 0.05, and 95% confidence intervals were
used throughout.

RESULTS

Principal finding

Between 2005 and 2024 the sample contained 178,147 emergency department visits for a foot
or toe injury among children aged O to 17 years, corresponding to an estimated 5,633,890 national
visits (95% Cl: 5,383,331-5,884,449), or a mean of 281,694 visits per year. Foot injuries accounted for
an estimated 3,987,970 visits (70.8%) and toe injuries for 1,645,920 visits (29.2%). The total was ma-
terially unchanged when the sample was restricted to children aged O to 14 years, who contribu-
ted 4,532,802 visits (80.5% of the total). Males accounted for 55.1% of visits and females for 44.9%,
corresponding to 3,102,303 and 2,531,143 visits, respectively.

The largest age group was 10-14 years (39.5%), followed by 5-9 years (27.0%), 15-17 years (19.5%)
and 0-4 years (14.0%) (Table 1). The most frequent diagnoses were contusion or abrasion (21.6%),
fracture (17.8%) and laceration (17.0%), with strain or sprain in 15.5% and puncture in 8.4%. Crushing
injuries were uncommon (0.7%), and the remaining diagnoses, grouped as other, included dislo-
cations, avulsions, amputations, foreign bodies and burns, and represented 19.0% of visits. Most
children were treated and released (98.4%), and only 0.8% were admitted or transferred. Home was
the most common location (43.3%), ahead of sports or recreation places (15.7%) and school (8.3%);
the location was unknown or other in 28.3% of visits.

Products and activities

Team sports were the leading product and activity category, accounting for an estimated
909,210 visits or 16.1% of the national estimate, followed by furniture and home furnishings (722,553
visits; 12.8%), stairs and floors (565,309 visits; 10.0%) and hardware and tools (513,732 visits; 9.1%) (Ta-
ble 2). Individual sports and exercise contributed 472,360 visits (8.4%), wheeled sports and vehicles
374,923 visits (6.7%), and playground equipment 267,939 visits (4.8%). Doors accounted for 233,375
visits (4.1%), footwear for 172,484 visits (3.1%), glass and sharp objects for 171,286 visits (3.0%), and
pools and amusement for 100,880 visits (1.8%). Products outside the prespecified categories, or
without a specified product, accounted for 1,087,986 visits (19.3%).

The product profile changed markedly with age. Team sports were negligible in the youngest
children and concentrated in the 10-14 and 15-17 year age groups, whereas furniture and home
furnishings, hardware and tools, and stairs and floors predominated in children younger than
10 years. Playground equipment was most prominent at 5-9 years, and doors contributed their
largest share at 0-4 years. The two extreme age groups illustrated the shift: at 0-4 years furniture
and home furnishings led, followed by hardware and tools and stairs and floors, while at 15-17 years
team sports led, followed by individual sports and exercise and furniture and home furnishings.
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Table 1. Characteristics of pediatric foot and toe injuries in US emergency departments, 2005-2024.

Variable Category National estimate Percent
Sex Male 3102303 551
Sex Female 2531143 449

Age group 0-4 years 790992 14.0
Age group 5-9 years 1519108 27.0
Age group 10-14 years 2222702 395
Age group 15-17 years 1101088 19.5
Body part Foot 3987970 70.8
Body part Toe 1645920 29.2

Diagnosis fracture 1004240 17.8

Diagnosis strain or sprain 875716 15.5

Diagnosis contusion or abrasion 1217282 21.6

Diagnosis laceration 959760 17.0

Diagnosis puncture 470528 8.4
Diagnosis crushing 37478 0.7
Diagnosis other 1068886 19.0
Disposition treated and released 5542808 98.4
Disposition admitted or transferred 44132 0.8
Disposition other 46950 0.8

Location home 2438380 433

Location sports or recreation 883806 15.7

Location school 465418 83

Location street or highway 95180 1.7

Location other public property 157823 2.8

Location unknown or other 1593282 283

Note: Weighted national estimates; percentages are column percentages of the overall national estimate. Source: CPSC NEISS,
consolidated 2005-2024 (Layered-Labs/neiss-injury-data).

Table 2. Leading consumer product and activity categories associated with pediatric foot and toe

injuries, overall and by age group.

Product category Overall Percent 0-4y 59y 10-14y 1517y
Team sports 909210 16.1 5480 103510 501130 299090
Furniture and home furnishings 722553 12.8 190882 209934 222826 98912
Stairs and floors 565309 10.0 71731 137531 240012 116036
Hardware and tools 513732 91 73965 17571 178779 85278
Individual sports and exercise 472360 8.4 37882 110158 203005 121314
Wheeled sports and vehicles 374923 6.7 35814 16594 154456 68059
Playground equipment 267939 4.8 41647 123368 90079 12845
Doors 233375 4.1 51204 70129 78682 33360
Footwear 172484 3] 16842 46865 70107 38670
Glass and sharp objects 171286 3.0 38529 59239 50791 22728
Pools and amusement 100880 1.8 10715 36628 40652 12885
Toys 41852 0.7 16939 15117 8023 1774
Other or not specified 1087986 193 199361 314326 384162 190137

Note: Weighted national estimates for the 2005-2024 period; Percent is the share of the overall national estimate. Values for age groups
are weighted national estimates within each age group. Source: CPSC NEISS, consolidated 2005-2024 (Layered-Labs/neiss-injury-data).
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Trends over time

The annual national estimate declined from 313,584 visits in 2005 to 219,164 in 2024, with the
highest annual estimate in 2010 (343,050 visits) (Table 3; Figure 1). Comparing three-year averages,
the national estimate fell from 324,907 visits in 2005-2007 to 208,290 in 2022-2024, a decrease of
-35.9%. Linear regression estimated a mean change of -8,133 visits per year (95% Cl. -10,502 to
-5,765; p <0.001), with year explaining 0.7% of the variance. The decline was already present before
the COVID-19 pandemic: the three-year average fell -19.0% between 2005-2007 and 2018-2019. A
pronounced trough occurred in 2020, followed by a partial recovery through 2024 (Table 3).

Table 3. Annual weighted national estimates of pediatric foot and toe injuries in US emergency
departments, 2005-2024.

Year Foot Toe Total

2005 225778 87805 313584
2006 230897 97704 328601
2007 238490 94047 332536
2008 236797 92926 329723
2009 223469 9191 315380
2010 243236 99814 343050
201 237257 92327 329584
2012 238543 95091 333633
2013 219148 86664 305812
2014 223229 90488 313717
2015 212967 86831 299798
2016 203786 81211 284998
2017 210734 86964 297697
2018 185802 84280 270082
2019 178379 78015 256395
2020 116455 55880 172334
2021 128998 53096 182094
2022 142786 57781 200567
2023 141962 63178 205140
2024 149257 69907 219164

Note: Weighted national estimates by calendar year. Source: CPSC NEISS, consolidated 2005-2024 (Layered-Labs/neiss-injury-data).

Figure 1. Annual national estimates of pediatric foot and toe injuries, 2005-2024.

Note: Total, foot and toe estimates by calendar year. Source: CPSC NEISS, consolidated 2005-2024 (Layered-Labs/neiss-injury-data).
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Sensitivity analyses

When 2020 and 2021 were excluded, the annual decline remained, with a mean change of
-6,879 visits per year (95% Cl: -8,745 to -5,013; p <0.001). The downward trend was observed sepa-
rately for foot injuries (-6,105 visits per year; p <0.001) and for toe injuries (-2,029 visits per year; p
<0.001). Because the annual foot estimate exceeded the toe estimate in every year of the series, the
absolute decline in foot injuries was larger, whereas the relative trajectory of the two body parts
remained broadly parallel (Table 3).

Alternative specifications

In a Poisson regression of the annual count on calendar year with sandwich standard errors,
the per-year rate ratio was 0.97 (95% Cl: 0.96-0.98; p <0.001), consistent with an average reduction
of approximately 2.9% per year and with the magnitude estimated by linear regression.

DISCUSSION

The principal finding of this study is that foot and toe injuries in children are frequent, are
attributable to a limited set of consumer products and activities, and declined steadily over two
decades. Team sports, furniture and home furnishings, stairs and floors, and hardware and tools
together accounted for nearly half of all estimated emergency department visits, and the esti-
mated national burden fell by more than one third between the mid-2000s and the early 2020s.
The absolute scale of the problem is substantial: even at the end of the study period, roughly one
guarter of a million children were treated in emergency departments each year for these injuries,
and the vast majority were discharged the same day, which means that the burden falls on families
and on primary and urgent care rather than on hospital beds. Because the decline preceded the
pandemic and persisted after excluding 2020 and 2021, it cannot be explained by the temporary
reduction in emergency department use during those years.

The prominence of team sports is consistent with product-specific pediatric studies. Basket-
ball, soccer, American football and baseball or softball are repeatedly identified as leading causes of
lower-extremity injuries in children presenting to emergency departments,(11,12,16-18)and soccer-re-
lated fractures and lower-extremity sports injuries in high school athletes follow the same pattern.
(19,20) Our finding that these injuries concentrate in the 10-14 year age group agrees with the age
distribution reported for youth sports injuries(12)and for foot and ankle injuries in female athletes.
(9)Individual sports and exercise, which contributed a further share of the estimate, reproduce the
same mechanism: weightlifting injuries in the pediatric population are described as a growing and
age-concentrated problem,(21) inversion injuries of the ankle and foot are associated with sports
participation,(22)and racket sports including pickleball have emerged as additional sources of
lower-extremity and pediatric fractures in recent NEISS analyses.(23,24) The contrast between the
negligible contribution of team sports in children younger than 5 years and their dominance in
school-aged children reflects the age at which organized sports participation begins.

The demographic profile of the series is what would be expected from the exposure gradient
of childhood, and its stability across sensitivity analyses indicates that no single age band determi-
ned the results. The slight male predominance is consistent with the sex distribution reported in
most pediatric injury surveillance studies,(1,11) and the concentration of visits in the 10-14 year age
group matches the peak of organized sport and unstructured play in late childhood.(12)The small
share of children younger than 5 years does not indicate that preschool children are protected
from foot injury; it indicates that their injuries arise in different settings and from different objects,
as the age-specific product profile shows. The persistence of the 0-14 year subgroup at more than
four fifths of the national estimate also confirms that the findings are not an artifact of adolescents
approaching adult patterns of injury.

The contribution of home structures, furniture and hardware points to a different injury me-
chanism, concentrated in younger children. Stairs, floors, doors, beds, chairs and tables generate
crushing, contusion and laceration injuries when children fall, jump or close doors on their feet, and
bed-related jumps are an established pediatric emergency presentation.(25)Hardware and tools,
together with glass and sharp objects, produce puncture and laceration injuries, and foot foreign
bodies from sharp objects are a recognized pediatric emergency presentation.(26)The category
profile in the youngest children, in which furniture, hardware and stairs predominated over sports,
is consistent with the home-centered activity of preschool children. Consumer product-related
fractures in children are described with a similar predominance of the home environment,(2)and
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emerging indoor consumer products such as virtual reality equipment add a new domestic source
of injury that did not exist at the start of the study period.(27)

Footwear warrants specific comment in a podiatric reading of these data. It was the product
coded for about three percent of visits, a share that reflects both the protective and the injurious
roles of shoes: footwear can cushion impact and prevent puncture, but it can also contribute to
blisters, falls and friction injuries, and its association with a visit does not by itself distinguish the-
se mechanisms. The age gradient of the footwear category, which rose from the preschool years
toward adolescence, parallels the shift from soft infant shoes to athletic and fashion footwear in
older children, and is consistent with the podiatric literature that links shoe type to lower-extremity
complaints in school-aged children.(6)

Wheeled sports and vehicles, playground equipment and pools contributed smaller but
preventable shares. Bicycle injuries, including spoke injuries of the lower extremity, are a longs-
tanding pediatric problem,(15,28) and scooters, both powered and nonpowered, have generated a
growing and partly severe burden of emergency department visits.(29-33)Trampolines have been
recognized as a source of childhood injury for decades,(34)and our playground category, which
includes trampolines, remained relevant at 5-9 years. Diving-related injuries in swimming pools
complete the water-based component of the pool category.(35)Lawn mower injuries deserve sepa-
rate mention because they produce the most severe pediatric foot trauma, including amputations
and long-term disability.(36,37)

The diagnosis profile is consistent with a mixed mechanism of low-energy contusions and
higher-energy fractures and sprains. Contusions and abrasions were the most frequent diagnosis,
followed by fractures and lacerations, a distribution similar to that reported for pediatric fractu-
res and foot injuries in emergency settings.(7,10) Toe fractures specifically have been described
as predominantly sports-related,(8)which agrees with the sports predominance observed here,
and the incidence of fractures in childhood is known to rise with age in parallel with exposure.(38)
The very low proportion of admissions is expected for minor foot and toe trauma, although the
severe end of the spectrum, particularly lawn mower injuries, carries substantial morbidity.(36)The
management burden of these injuries in emergency departments is concentrated in the clinical
distinction between sprains and fractures, for which decision rules such as the Ottawa Ankle Rules
have been validated in pediatric settings,(39)and lower-extremity injuries from snow sports illustrate
the seasonal and sport-specific variation that underlies the annual series.(40)The near-universal
discharge from the emergency department also means that the true workload of these injuries
extends beyond the emergency setting into follow-up visits, imaging and podiatric care, none of
which is visible in the surveillance data. The relative importance of each product category, rather
than the diagnosis alone, is therefore the more useful basis for the advice given at discharge.

The decline in national estimates is the finding that most directly supports prevention plan-
ning. It parallels the decrease recently described for youth soccer lower-extremity injuries(12)and is
directionally consistent with the stable or falling rates reported for several pediatric sport-related
presentations.(41)The magnitude of the decline, more than one third over two decades, is large
enough to be visible to clinicians and to surveillance analysts alike, and it occurred against a bac-
kground of population growth, which means that the per-capita reduction was at least as large
as the reduction in the raw weighted count. Plausible explanations include safer product design,
playground surface improvements, protective footwear and reductions in certain risky activities,
although the surveillance design does not allow these mechanisms to be tested. The decline also
coincides with a period in which the pediatric injury literature shifted toward product-specific
rather than overall descriptions, which may explain why an integrated account of foot and toe
injuries was missing.(1,7)

The overall decline should not be read as a uniform reduction across every product cate-
gory. Studies of weightlifting(21)and pickleball(23,24) have reported increases in specific pediatric
exposures over overlapping periods, and powered scooters have risen from near absence at the
start of the series to a visible share of pediatric emergency visits.(29,30) These category-specific
increases are compatible with a declining total: the products involved are less frequent than the
large established categories, so their growth attenuates but does not reverse the overall downward
trajectory. This coexistence of falling totals and rising niche exposures is a reminder that prevention
targets should be tracked at the product level, where countervailing trends can otherwise cancel
out in the aggregate.

Several mechanisms could underlie the observed decline, and the data allow them to be
stated but not distinguished. Safer playground surfacing, improved bicycle and scooter design, and
changes in the way sports are supervised and equipped could each reduce the energy transferred
to the foot and toe in a fall or impact. Changes in emergency department triage and in the avai-
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lability of urgent care could shift minor injuries away from the sampled emergency departments
even when the underlying injury rate is unchanged, a secular bias that surveillance data cannot
fully exclude. Finally, the composition of childhood activity has changed over two decades, with
evidence that time spent in organized outdoor play has declined in some settings; a reduction in
exposure to the activities that concentrate in the 10-14 year age group would produce exactly the
downward slope observed here. Distinguishing these explanations would require linkage of the
surveillance series to independent measures of activity and of care-seeking behavior, and it is the
most important unanswered question raised by these data.

The strengths of this study are the national probability sample, the long observation period,
the product-level coding that administrative data lack, and the explicit sensitivity analyses that
confirm the stability of the principal results under alternative assumptions. The analysis was also
fully reproducible from coded fields, without dependence on manual narrative interpretation. The
limitations should be read alongside these strengths. NEISS captures only emergency department
visits, so injuries treated in outpatient clinics or at home are not represented, and the estimates
describe visits rather than incident injuries. Product coding relies on the narrative interpretation
of each case by hospital coders, which introduces misclassification that could blur the boundaries
between adjacent categories. The other or not specified category, which contained one fifth of
the estimate, limits the precision of the product ranking and should motivate better coding or
narrative-based classification in future studies. The variance estimator treats hospitals as sampled
with replacement within strata, a standard but approximate approach for NEISS, and the annual
regression models are based on 20 yearly observations. These limitations suggest three directions
for future work: linkage of NEISS with narrative text classification to reduce the unspecified category,
validation of product coding in a subsample of records, and prospective studies that test whether
specific prevention measures explain the observed decline. For clinical practice, the results identify
the products and activities to prioritize in anticipatory guidance, and they support continued atten-
tion to sports footwear and to the home environment of preschool children as the settings where
most pediatric foot and toe injuries occur. For podiatric practice in particular, the concentration
of team-sport injuries in school-aged children and of furniture and hardware injuries in preschool
children points to two different counseling messages, one addressed to footwear and sport safety
and the other to home hazard reduction. For policy, the persistence of lawn mower and powered
vehicle injuries despite the overall decline indicates that the severe end of the pediatric foot injury
spectrum still requires product-level regulation and enforcement.

CONCLUSIONS

This study characterized pediatric foot and toe injuries treated in United States emergency
departments over two decades, identified team sports, home furniture and structural surfaces, and
hardware as the leading associated products and activities, and showed that national estimates
declined steadily over time. The findings provide a product-specific basis for prevention and su-
ggest that home safety in early childhood and sports-related protection in school-aged children
remain the priorities for reducing this burden.
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