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Motorcycle Personal Protective Equipment
A motorcycle helmet is an effective type of personal pro-
tective equipment (PPE), with potential to reduce the risk 
of head injury by around 69% and death by around 42% 
(Liu et al., 2008). Other elements of PPE that protect the 
body from severe injury include impact and skid resistant 
jackets and pants, gloves, and sturdy over-ankle boots. The 
National Highway Traffic Safety Administration, State 
Highway Safety Offices, and motorcycle safety groups con-
duct safety programs to encourage the use of PPE. These 
programs support NHTSA’s mission to save lives and 
reduce injuries from traffic crashes. However, their impact 
is not easily determined, partly due to the lack of data on 
the use rate of PPE. This issue is of concern, especially con-
sidering that motorcyclist fatalities occur 27 times more 
frequently than passenger vehicle occupant fatalities, on a 
per vehicle miles traveled basis. 

A valuable source of PPE use data is direct observations of 
motorcyclists. Observation surveys reveal use rates of PPE, 
by location and operator characteristics, including type of 
motorcycle. Although of high value, observation survey 
data are costly to obtain, and many States do not conduct 
observation surveys. This project sought to ease the bur-
dens of conducting an observation survey of motorcycle 
PPE by establishing a valid but efficient methodology of 
use in any jurisdiction. The project effort included prepar-
ing a sampling frame, selecting a sample of road segments 
and observation sites, developing data collection protocols, 
training and deploying field staff, and collecting, weight-
ing, and analyzing the data.

Methodology
The survey methodology followed design considerations 
used in previous State helmet use surveys, NHTSA’s 
Uniform Criteria for State Observational Surveys of Seat 
Belt Use (23 CFR Part 1340) and the National Occupant 

Protection Use Survey.1 The design was for a probability-
based sample of road segments. The population of infer-
ence was all motorcyclists (operators and passengers) 
riding on public roadways in Florida, during the day. A 
main concern of data collection was that motorcycles are 
rare compared to passenger vehicles, so to improve effi-
ciency, roads preferred by motorcyclists, including “Best 
Roads” were oversampled. In addition, data collection loca-
tions were restricted to counties that accounted for at least 
85% of motorcycle fatalities across a 5-year period (from 
2011 to 2015), and very low-volume roads such as rural local 
roads were excluded.

The sample consisted of road segments from all limited 
access highways, arterials, and local roads, selected from the 
U.S. Census Bureau’s Topologically Integrated Geographic 
Encoding and Referencing (TIGER) as the source of the 
road segments. The sample was stratified by four State 
regions and road type. There were two rounds of data col-
lection. The sample in the first round had road segments 
selected per probability proportional to size (PPS), in which 
the length of road was the measure of size (MOS).2 The sec-
ond round of data collection took place one year later. In 
the second round, the sample of road segments were not 
selected per PPS, but with equal probability. Table 1 shows 
the sample characteristics for each round of data collection.

Table 1. Population and Sample by Road Type

Road Type
Population of 

Road Segments
Round One 

Sample of Roads
Round Two 

Sample of Roads

Best rides 9,858 40 60

Limited Access 
Highways 7,950 33 24

Arterials 69,188 131 145

Local Roads 941,376 84 59

Total 1,028,372 288 288

1 The National Occupant Protection Use Survey (NOPUS) obtains 
nationwide probability-based observed data on seat belts and 
motorcycle helmet use.

2 Probability proportional to size is a sampling procedure in which 
the probability of selection is proportional to a measure of size; in 
this case, the size was the length of the road segment.
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There were two protocols for observations, one for motor-
cyclists in moving traffic on highways, and one for 
motor cyclists stopped at intersections. Observations at 

intersections allowed more time and proximity to observe 
the use of boots, jackets and pants, and gloves, and high-
visibility or retroreflective materials.

Results
Round One resulted in 841 motorcyclists observed with 
a 43% use rate of DOT-certified helmets, and a stan-
dard error of 17%. The standard error in Round One was 
deemed too large, so in Round Two, road segments were 

selected not per PPS, but per equal probability. Round Two 
resulted in 873 motorcyclists observed, a 61% use rate of 
DOT-certified helmets, and a standard error of 7.7%. See 
Table 2 for results.

Table 2. Percentage of Motorcyclists Observed Using PPE, in Rounds One and Two of Data Collection

PPE Item
Round One Round Two

Use Rate Standard Error N Use Rate Standard Error N
DOT-Compliant Helmet 43.03% 17.45% 841 60.90% 7.73% 873
Boots 7.13% 3.82% 618 15.15% 4.93% 674
Gloves 6.20% 2.33% 617 7.42% 2.34% 673
Jacket 1.74% 0.91% 617 2.89% 0.77% 674
Pants 0.79% 0.49% 617 1.81% 0.57% 674

Conclusions
The results suggest that in an observation survey involving 
motorcycles, it is crucial to oversample road segments that 
are likely to have higher rates of motorcycle traffic (such 
as in the “Best Rides” stratum). In addition, a design that 
oversamples arterial road segments may increase sample 
yields. Results suggest that selecting road segments per 
probability proportional to size (PPS), when the measure of 
size is road segment length, was not efficient for motorcycle 
observations. It may be more efficient to use a measure of 
size relevant to motorcycle traffic, such as motorcycle vol-
ume at the road segment level. Otherwise, selecting road 
segments per equal probability, as opposed to PPS, may 
increase sample yield.
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