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ABSTRACT
Introduction: Pedalcyclist fatalities in the United States have risen since the early 2010s, yet how this growth distributes across urban 
and rural settings, age groups and roadway classes has not been quantified jointly. Methods: This retrospective census analysis used the 
Fatality Analysis Reporting System annual files from 2013 through 2023. Pedalcyclist fatalities were defined as bicyclists or other pedalcy-
clists with a fatal injury. Annual counts were modeled with Poisson regression and the 2013 and 2023 distributions were compared with 
chi-square tests. Results: Between 2013 and 2023, 9,910 pedalcyclists died. Fatalities increased 4.5% per year (95% CI 3.9% to 5.2%), from 
749 in 2013 to 1,173 in 2023. Urban fatalities rose 88.4% while rural fatalities declined 10.3%, and the urban share grew from 67.7% to 81.4%. 
Fatalities among cyclists aged 65 years or older increased 120.6%, and their share rose from 13.6% to 19.2%. Conclusions: The growth of 
cyclist fatalities concentrated in urban settings, in older adults and on arterial roadways, which directs prevention toward urban arterial 
corridors and older cyclists.
Keywords: bicycling; mortality; traffic accidents; urban population; rural population; age distribution.

RESUMEN
Introducción: Las muertes de ciclistas en Estados Unidos han aumentado desde inicios de la década de 2010, pero no se ha cuantifica-
do de forma conjunta cómo se distribuye ese crecimiento entre ámbitos urbano y rural, grupos de edad y clases de vía. Métodos: Este 
análisis censal retrospectivo usó los archivos anuales del Fatality Analysis Reporting System de 2013 a 2023. Las muertes de ciclistas se 
definieron como ciclistas u otros ciclistas de pedal con lesión fatal. Los recuentos anuales se modelaron con regresión de Poisson y las 
distribuciones de 2013 y 2023 se compararon con pruebas de chi cuadrado. Resultados: Entre 2013 y 2023 murieron 9910 ciclistas. Las 
muertes aumentaron 4,5% por año (IC 95 % 3,9% a 5,2%), de 749 en 2013 a 1173 en 2023. Las muertes urbanas crecieron 88,4% mientras 
las rurales cayeron 10,3%, y la proporción urbana pasó de 67,7% a 81,4%. Las muertes de ciclistas de 65 años o más aumentaron 120,6%, 
y su participación subió de 13,6% a 19,2%. Conclusiones: El crecimiento de las muertes de ciclistas se concentró en ámbitos urbanos, en 
adultos mayores y en vías arteriales, lo que orienta la prevención hacia corredores arteriales urbanos y ciclistas mayores.
Palabras clave: ciclismo; mortalidad; accidentes de tránsito; población urbana; población rural; distribución por edad.
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INTRODUCTION

Cycling delivers measurable benefits for physical health, air quality and household transport 
costs, and cities across the United States have expanded bicycle infrastructure and promotion for 
more than a decade.(1)

Yet cycling exposes riders to a fatality risk far above that of motor vehicle occupants, because 
the human body is unprotected and the roads on which people cycle were designed around motor 
traffic, with speeds and crossing distances calibrated to vehicles rather than to vulnerable users.(2)

The safety deficit is not a fixed property of cycling; it varies sharply with where the trip occurs 
and who is riding, which makes it a target for transport policy rather than an unavoidable cost of 
an active mode.(3)The policy question is therefore not whether to encourage cycling, but how to 
build the network so that growth in trips does not translate into growth in deaths.(1)

The recent trajectory of that deficit is unfavorable. Pedalcyclist deaths in the United States 
climbed from the early 2010s and, by 2023, reached the highest annual count recorded in more 
than four decades, reversing the long decline of the previous decades.(4,5)

More than one thousand pedalcyclists died in each of the final years of the series, a toll that 
rose in parallel with total road deaths and that now commands the attention of federal, state and 
municipal safety programs.(4)

The increase is not spread evenly across the population or the network: crash severity depends 
on traffic speed, roadway design and the built environment, all of which differ between urban and 
rural settings, and older cyclists consistently show the most adverse outcomes.(6,7)

Exposure-adjusted fatality rates, the design of cycling networks and the changing mix of 
bicycles and e-bikes have each been proposed to explain the rise, yet most studies examine one 
dimension at a time.(5,8)

What remains unquantified is how the growth of cyclist deaths has distributed jointly across 
urban and rural settings, age groups and roadway classes over the past decade. Each of those three 
axes is also a distinct policy lever: land use and network design for place, age-sensitive safety for 
people, and speed and separation for roads. The aim of this study was to quantify how pedalcyclist 
fatalities in the United States changed between 2013 and 2023 across urban or rural setting, age 
group and roadway functional class.

The analysis used the Fatality Analysis Reporting System, the national census of fatal motor 
vehicle crashes, and treated the period 2013 through 2023 as repeated annual cross-sections of all 
pedalcyclist deaths.(9)

The three dimensions were analyzed in parallel so that prevention can be directed at the 
combinations of place, person and road that carry the largest burden, rather than at a single axis in 
isolation. The results therefore speak directly to the design of cycling networks, the management 
of speed and the protection of the growing share of older riders. No hypothesis was prespecified; 
the study is descriptive in intent and aims to map the burden precisely enough to target it.

METHODS

Design and data source
This retrospective census analysis examined all pedalcyclist fatalities recorded in the United 

States from 2013 through 2023. The design is an ecological time series of repeated annual cross-sec-
tions, reported following the STROBE statement for observational studies and its RECORD extension 
for routinely collected data. The source was the Fatality Analysis Reporting System (FARS) of the 
National Highway Traffic Safety Administration, which records every motor vehicle traffic crash on 
a public road that results in at least one death within 30 days of the crash.(9)

The system is a census rather than a sample, maintained from police crash reports and death 
certificates across all states, the District of Columbia and Puerto Rico. Because it is a census, the 
counts are not subject to sampling error, and the analytic task is to describe and compare distribu-
tions rather than to generalize from a drawn sample. The person file was preferred over the crash 
file because it carries the person type, injury severity, age and sex of each victim together with the 
location and roadway variables needed for the three axes of this study.

The study period was chosen to span the full inflection of the national count, beginning at the 
low point of the early 2010s and ending at the record-setting year 2023, so the endpoints capture 
the entire reversal.(4)
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Data processing and harmonization
The person file schema changed during the period, and this was handled explicitly rather 

than assumed away. For 2013 and 2014 the urban or rural setting and the roadway functional class 
were derived from the two-digit roadway function code, in which codes 1 to 9 are rural and codes 
11 to 19 are urban, and the second digit carries the functional class.

From 2015 onward the file carried an explicit rural-urban indicator and a separate functional 
class field. Both schemas were mapped to a single urban-rural indicator and to a common se-
ven-category roadway classification so that the eleven years could be compared on equal terms.

The mapping of roadway classes was defined to be stable across both schemas. Interstate 
codes in rural and urban areas were combined into one interstate category. Freeway and expressway 
codes other than interstates formed the second category. Principal arterial and minor arterial 
classes kept their separate categories, major and minor collectors were combined into a single 
collector class, and local roads formed the last known class.

Codes for trafficways not in a state inventory, not reported and unknown were grouped into 
a single unknown category. Major and minor collectors were merged because the older schema 
distinguished them only in rural areas, and a merged class keeps the eleven years comparable 
without discarding any record. The same rule was applied mechanically to every year, so no clas-
sification decision depended on the outcome being measured.

Before tabulation, the extracts were checked for internal consistency: duplicate crash person 
identifiers, out-of-range injury codes and impossible ages were screened, and none were found 
beyond the documented unknown codes. The mapping was verified against the agency’s own 
summary counts, and the annual totals reproduced the published national series to within the 
small release difference noted above.(4)

Statistical analysis
Annual fatality counts were modeled with Poisson regression, with calendar year entered 

as a continuous linear predictor centered at 2013. The Poisson model was chosen because the 
outcome is a non-negative count of rare events, and its log link yields a per-year rate ratio directly.

Results are reported as incidence rate ratios per year with 95% confidence intervals, and the 
fitted percentage change over the whole period was derived from the estimated rate ratio raised 
to the tenth power. The model was fitted separately for the total and for the urban and rural series, 
so that each setting received its own trend estimate rather than a single slope forced across all 
locations.

Differences in the distribution of fatalities between 2013 and 2023 were tested with Pearson 
chi-square tests, using the five age groups and the six known roadway classes. The chi-square test 
was chosen because the comparison of interest is whether the relative composition of the two 
end years shifted, which is a question of distribution rather than of trend. A two-sided significance 
level of 0.05 was used throughout, and all confidence intervals are two-sided. Because the data 
are a census of fatal crashes rather than a sample, the statistical tests describe the strength of 
the distributional shift between the two end years and should not be read as inference to a larger 
population.

As a sensitivity check, the trend models were also estimated with negative binomial regres-
sion, and the point estimates were materially unchanged, so only the Poisson results are reported. 
Trend estimates are presented on the multiplicative scale because a constant percentage change 
per year, rather than a constant additive change, is the natural way to describe growth in a count 
series.

Two sensitivity checks tested the stability of the harmonization decisions. Reclassifying the 
22 records with an unknown setting as urban changed the overall urban share by 0.2 percentage 
points and did not alter any trend estimate. Excluding the 122 records with unreported age from 
the totals, rather than from the age denominators only, left the age distribution and the chi-squa-
re result unchanged. Neither sensitivity analysis modified the conclusions, so the main analysis is 
reported as specified.

Variables and case definition
A pedalcyclist fatality was defined as a person recorded as a bicyclist (person type 6) or other 

pedalcyclist (person type 7) with a fatal injury (injury severity 4). This definition follows the agency’s 
standard classification of pedalcyclists and counts only persons whose injury was coded as fatal, 
excluding those who died before the crash.

Age was grouped into five categories: younger than 18, 18 to 34, 35 to 54, 55 to 64, and 65 years 
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or older. These categories separate children, younger adults, middle-aged adults, late middle age 
and older adults, the last being the group in which cycling injury severity rises most steeply. The 
boundaries follow the age bands used in routine traffic safety tabulations, which eases comparison 
with published national figures.(4)The 122 records with unreported age were excluded only from 
the age-specific denominators, and the median age was computed on the remaining valid values.

The urban-rural indicator classified each fatality as rural, urban or unknown. The 22 records 
with an unknown setting were retained in the totals but excluded from the urban-rural comparisons 
and from the urban and rural trend models. Roadway functional class was grouped into interstate, 
other freeways and expressways, principal arterial, minor arterial, collector, and local roads, with 
an additional category for unknown or unreported class. These classes rank the road network by 
its function, from the highest-speed through-roads down to local streets, which is the hierarchy 
most relevant to where fatal conflicts between motor traffic and cyclists arise. Sex was recorded 
as male, female or not reported.

RESULTS

The annual number of pedalcyclist fatalities increased by an average of 4.5% per year between 
2013 and 2023 (95% CI 3.9% to 5.2%; p <0.001) (Table 1; Figure 1). The total rose from 749 deaths in 
2013 to 1,173 in 2023, a 56.6% increase. The lowest annual count was 729 in 2014 and the highest 
was 1,173 in 2023. The series climbed in every year from 2018 onward, and the jump between 2021 
and 2022 was the largest single-year increase of the period. The count in 2020, the first pandemic 
year, already exceeded every year before 2018.

Table 1. Pedalcyclist fatalities by year and urban-rural setting, United States, 2013-2023. 
 

Year Total (n) Rural (n) Urban (n) Urban share (%)

2013 749 242 507 67.7

2014 729 214 515 70.6

2015 829 234 591 71.3

2016 853 220 632 74.1

2017 806 191 614 76.2

2018 871 172 693 79.6

2019 859 174 685 79.7

2020 948 185 759 80.1

2021 976 141 832 85.2

2022 1117 189 926 82.9

2023 1173 217 955 81.4

Total 2013-2023 9910 2179 7709 77.8

Figure 1. Pedalcyclist fatalities in the United States by year and urban-rural setting, 2013-2023. 
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The increase was almost entirely urban (Table 1). Urban fatalities rose from 507 in 2013 to 955 
in 2023, a 88.4% increase at 6.7% per year (95% CI 5.9% to 7.4%; p <0.001). Rural fatalities declined 
10.3%, from 242 to 217. The urban share of all pedalcyclist fatalities stood at 81.4% in 2023, up from 
67.7% in 2013, while the rural share fell from 32.3% to 18.5%.

The fitted change over the full period was 90.6% for urban fatalities and a decline of 23.8% 
for rural fatalities. The urban series reached its highest level of the period in 2023, while the rural 
series remained below its 2013 value in every subsequent year.

The age distribution shifted toward older adults (Table 2). Fatalities among cyclists aged 65 
years or older increased 120.6% between 2013 and 2023, from 102 to 225, and their share rose from 
13.6% to 19.2%. Fatalities also increased in cyclists aged 35 to 54 years (65.8%), 55 to 64 years (61.3%) 
and 18 to 34 years (22.4%), while those in cyclists younger than 18 years were 78 in 2023, down from 
84 in 2013. The age distribution differed between the two years (<0.001). The 35 to 54 age group was 
the largest overall, with 3,141 deaths, followed by the 55 to 64 group with 2,276 deaths.

Deaths on arterial and collector roadways grew the most (Table 3). Fatalities on principal 
arterials, the largest category, rose 71.5% from 246 in 2013 to 422 in 2023. Minor arterials increased 
116.4% and collectors 108.6%, whereas local roads fell from 214 to 139. Interstate fatalities, although 
few, rose from 10 to 27. The roadway distribution differed between the two years (<0.001). Other 
freeways and expressways accounted for 17 deaths in 2023, close to the interstate count.

Across the study period 9,910 pedalcyclists died (Table 1). Males represented 86.4% of fatalities 
and females 13.0%. The median age was 50 years in 2023 compared with 49 years in 2013. Principal 
arterials accounted for 36.6% of all fatalities, minor arterials 25.9% and local roads 16.3%.

Table 2. Pedalcyclist fatalities by age group, 2013 versus 2023.

Age group 2013 (n) 2023 (n) Change (%) Overall (n) Overall (%)

<18 84 78 -7.1 858 8.7

18-34 152 186 22.4 1807 18.2

35-54 243 403 65.8 3141 31.7

55-64 163 263 61.3 2276 23.0

>=65 102 225 120.6 1706 17.2

 
Table 3. Pedalcyclist fatalities by roadway functional class, 2013 versus 2023.

Roadway class 2013 (n) 2023 (n) Change (%) Overall (n) Overall (%)

Interstate 10 27 170.0 158 1.6

Other freeways and expressways 14 17 21.4 160 1.6

Principal arterial 246 422 71.5 3626 36.6

Minor arterial 159 344 116.4 2564 25.9

Collector 105 219 108.6 1747 17.6

Local 214 139 -35.0 1611 16.3

Unknown 1 5 400.0 44 0.4

DISCUSSION

The concentration of rising cyclist deaths in urban settings, on arterial roadways and among 
older adults carries a direct implication: the places where cities encourage cycling are the places 
where cyclists are dying, so arterial safety must precede any push to grow cycling. Prevention that 
waits until ridership expands risks amplifying the very fatalities this census documents, because 
the growth is not random but channeled through a small number of road types and demographic 
groups that can be named and treated.

The overall increase agrees with the national picture reported by the federal agency, which 
describes 2023 as the deadliest year for pedalcyclists in more than four decades.(4)It also matches 
the pandemic-period acceleration of bicyclist deaths documented in national data, when emptier 
roads encouraged faster driving and shifted travel patterns.(10)
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Exposure-adjusted work offers a partial counterpoint, since bicycle fatality rates per distance 
or per trip improved during earlier decades even as raw counts climbed.(5)The two readings are 
compatible: more people cycling in more dangerous places can raise the count while the per-trip 
risk falls, and this study suggests the added trips are overwhelmingly urban. An absolute count 
therefore remains the right headline for a national safety problem, even though it is not, by itself, 
a measure of risk.

The timing of the rise points to the pandemic as an accelerator rather than a cause. Bicyclist 
fatality trends turned sharply upward after 2019 in national data, as traffic volumes dropped, speeds 
rose and travel shifted toward outdoor and solo modes.(10)

The same years saw motor vehicle fatalities worsen most where socioeconomic conditions 
were already strained,(11)and pedestrian fatality analyses document a similar post-2020 inflection.
(12)The continuation of the rise through 2023, however, indicates that the pandemic exposed a 
pre-existing structural drift toward urban, arterial and older-adult cycling that outlived the emer-
gency period.

The urban shift is the clearest finding, and it aligns with analyses that treat urban and rural 
environments as distinct safety systems with different speeds, intersection density and separation 
of cyclists.(3)

The rural decline is consistent with evidence that community vulnerability and safety operate 
differently across urban, suburban and rural contexts, and with the lower and falling exposure of 
rural residents to motorized traffic.(6)

The rural result should not be read as reassurance, because rural crashes still involve higher 
speeds, longer emergency response times and a smaller share of riders who survive the pre-hos-
pital interval, all of which are documented in the safe system literature.(3)

At the same time, rural cycling carries its own distinct risk profile, including lower helmet use 
among rural adolescents and crash concentrations that cluster in specific corridors rather than 
across dense networks.(13,14)

The urban share observed here matches the federal estimate for the same year.(4)The per-
sistence of a substantial rural minority, even as its absolute count fell, means that rural-specific 
measures such as shoulder improvements and faster emergency response remain relevant despite 
the urban concentration.

The aging of the fatality profile reproduces findings that older bicyclists show the most severe 
crash outcomes and distinct risk patterns, including lower tolerance of injury and higher fatality 
risk at a given impact.(7,15)

The decline among children is consistent with falling child bicycle injury rates reported in 
other high-income settings,(16)while child crash determinants remain concentrated in the same 
urban traffic conditions that affect adults, particularly near schools.(17,18)

The rise of e-bikes offers a plausible mechanism for the growth at ages 65 and older, because 
e-bikes extend older adults’ range and speed, and e-bike and bicycle injuries in the United States 
cluster in comparable crash types.(8,19)

The modest movement of the median age, which changed by one year, sits alongside the 
steep growth in the oldest group and reveals that the distribution widened rather than shifted 
uniformly. The middle adult bands still account for the largest share of deaths, while the fastest 
growth occurs at the extremes, up among older riders and down among children. Prevention the-
refore faces two profiles: a large, stable group of working-age adults and a small, rapidly growing 
group of older riders whose fatality risk per crash is highest.(7)

The roadway pattern points to arterials as the dominant and fastest-growing location, which 
agrees with work linking cyclist crash risk to level of traffic stress and to high-speed arterial corri-
dors.(20)

To a lesser extent, the concentration at intersections matches studies of bicycle crashes at 
urban signalized intersections and of how intersections accommodate cyclists.(21,22)

The small freeway share mirrors the low but severe pattern documented for pedestrians on 
interstates and freeways.(23)Second, speed appears to be the common thread across these roads, 
and both the effectiveness of 30 km/h limits and of speed-limit reductions on roads with many 
cyclists support speed management as a primary lever.(24,25)

The vehicle fleet offers a further amplifier. Larger and heavier passenger vehicles, which have 
grown in the fleet over the study period, produce worse outcomes for pedestrians and cyclists in 
crashes, and the federal tabulations point to light trucks as the vehicle type involved in the largest 
share of cyclist deaths.(4)Vehicle design, like road design, therefore sits within the same safe sys-
tem frame, in which speed, mass and separation jointly determine whether a collision becomes 
a fatality.(3)
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The fleet change operates in the same direction as the roadway pattern: heavier vehicles and 
arterials that carry them at speed multiply the energy transferred to an unprotected cyclist, and 
the two trends reinforce each other on the exact corridors where the deaths concentrate.

The sex distribution, in which males accounted for the large majority of deaths, matches 
the federal figure for the same year and the long-standing overrepresentation of men in cycling 
fatalities.(4)

This pattern reflects both higher male ridership and higher risk behavior, and it cautions 
against reading the overall rise as a uniform increase across all cyclists. The alcohol dimension, 
which other analyses of the same public files have linked to pedalcyclist fatalities, reinforces the 
point that person-level circumstances modify the risk that road and vehicle design set in motion.
(26)A safe system response does not deny that behavioral factor; it accepts that impaired riding 
and driving will occur and asks the road to absorb the error instead of converting it into a death.

Mechanisms for the urban and arterial concentration plausibly combine rising urban ridership 
with infrastructure that protects cyclists least exactly where exposure is highest.

Cycling infrastructure reduces injury when installed,(27)and physical roadway interventions 
cut injuries and deaths for vulnerable road users in cities,(28)yet the safety-in-numbers effect is 
uneven and does not by itself offset the risk of high-speed arterials.(29,30)

Contextual elements such as speed, traffic volume and facility type remain the dominant 
modifiers of bicyclist safety.(2,31)

The implication for evaluation is that both the count of riders and the character of the road 
must be measured together, otherwise a widening of a cycle network can be misread as a safety 
failure when it is in fact an exposure shift.

The counterfactual of exposure deserves emphasis. Cities with high bicycling rates record 
lower per-rider fatality risk than cities with low rates, a paired pattern documented across small 
and mid-sized US cities.(1)

The safety-in-numbers effect has been reproduced for injury severity and for intersection 
crashes,(29,30)but it operates through the same corridors that this census identifies as hazardous, 
which means additional riders on an unprotected arterial can still raise the absolute count even 
as the per-rider rate falls. That distinction reconciles the apparent contradiction between rising 
counts and improving exposure-adjusted rates.(5)

The pattern also departs from several high-income peers, where child cycling injuries and 
overall cyclist risk have fallen as safety cultures matured.(16)In European settings, the discussion 
of cyclist safety centers on intersection design and moderate speed limits rather than on a rising 
absolute toll, which suggests that the US urban increase is partly a consequence of road environ-
ments that have not caught up with growing ridership.(22,24)

Comparisons with studies of bicycle crashes at signalized intersections strengthen the case 
that the lever is design rather than demand.(21)The US experience therefore reads less as an una-
voidable consequence of more cycling and more as a gap between the rate at which ridership 
grew and the rate at which the road environment adapted.

The demographic composition of the fatalities also situates the problem within broader 
inequalities. Traffic fatalities in the United States are not distributed evenly by income, race and 
urbanicity, and the pandemic deepened those disparities.(11,32)

Pedestrian analyses show how place-based disadvantage concentrates fatal crashes,(33)
and death rates by urbanicity differ materially across social vulnerability profiles.(34)Cyclist deaths 
should be read within the same geography of disadvantage, even though this census could not 
attach neighborhood-level socioeconomic data to each fatality. Targeting the arterial corridors 
that dominate this census would therefore reduce the toll and, at the same time, reach the places 
where the burden falls hardest on already disadvantaged communities.

Methodologically, the study shows that a national administrative file can be harmonized 
across a schema change with modest effort, and that the resulting series tracks the agency’s own 
tabulations closely.(4)

Comparable work on pedalcyclists has relied on the same public files and reached consistent 
case definitions, which supports the portability of the present approach.(26)Future surveillance 
could benefit from linking these fatality records to hospital data and to ridership counts, a combi-
nation that would convert the census counts reported here into rates and risk estimates.(35)

Surveillance itself is part of the remedy. The annual FARS release makes a national census 
of this problem freely available, and the harmonization reported here shows that a decade-long 
series can be assembled without specialist access.(9)

State and local programs could apply the same pipeline to their own files to monitor whether 
arterial and older-rider trends are shared, and to evaluate whether protected-lane and speed pro-
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grams bend the curves documented here. The missing input is not a fatal-crash file but a reliable 
denominator of ridership by place and age, without which progress will be judged in lives rather 
than in risk.(5)

The strengths of this analysis are its census scope, the eleven-year harmonized series and 
the fully reproducible pipeline that maps two FARS schemas into one classification. The census 
nature removes sampling uncertainty, and the explicit harmonization makes the schema change 
visible rather than hidden, which is rarely the case in long national series.

Reading the three axes together, rather than separately, is what distinguishes this account. 
Prior studies have documented the urban predominance, the older-adult excess and the arterial 
concentration one at a time.(3,7,20)

Considered jointly they reveal a single profile, an urban, middle-aged to older male rider on 
an arterial, that concentrates the growth and therefore deserves the combined attention of in-
frastructure, speed management and demographic-sensitive design. Single-axis reporting risks 
fragmenting a coherent target into three partial problems.

The limitations are equally concrete. First, the counts are not exposure-adjusted, so the study 
cannot separate more cycling from more risk per cyclist; future work should pair these fatalities 
with ridership or trip denominators.(5)

Second, the urban-rural field changed definition during the period, and although the har-
monization is documented, residual misclassification of a small number of records is possible; va-
lidation against agency tabulations is recommended.(4)Third, the analysis used only location, age 
and sex, leaving crash circumstances such as alcohol, helmet use and vehicle type unexamined, 
which studies using the same public files show to matter.(26,35)

Fourth, the national census obscures local disparities by income and race that other analyses 
of traffic fatalities have documented.(32,34)

Fifth, the ecological design describes group-level patterns and cannot attribute causation 
or individual risk, so the findings support targeting but not causal claims.

The policy reading follows from these patterns. Protected lanes and speed reduction on prin-
cipal and minor arterials target the largest and fastest-growing segment, and a safe system design 
that separates older cyclists from high-speed traffic is the intervention most directly supported by 
the age and roadway patterns.(3,24)

Reduced urban speed limits, protected intersections and age-friendly cycle facilities are the 
concrete instruments that match the three axes documented here. Age-sensitive design, including 
separated facilities comfortable for slower and less confident riders, extends the same logic to the 
fastest-growing demographic group. Cities that frame cycling growth as a safety project first, and 
an exposure project second, are best positioned to reverse the urban increase documented here.(1)

CONCLUSIONS

Pedalcyclist fatalities in the United States increased from 2013 to 2023, and the increase was 
concentrated in urban settings. The growth was largest among adults aged 65 years or older and 
on principal and minor arterial roadways, while deaths on local roads and among children decli-
ned. These patterns locate the burden on urban arterial corridors and older cyclists and support 
prioritizing protected infrastructure and lower speeds on those corridors, with surveillance that 
links fatality records to ridership so as to track risk rather than counts alone. The census nature of 
the data makes the picture definitive for the United States over the study period, and it leaves the 
design of safer urban arterials as the clearest next step for both research and practice.
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