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Bicycle helmet use among American children,
1994
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Abstract
Objective-To estimate ownership and
use of bicycle helmets among children in
the US in 1994.

Methods-As part of a 1994 national
telephone survey of 5238 randomly dialed
households, adult respondents reported
data on bicycle helmet ownership and
helmet use among 1645 child bicyclists.
Data were weighted to provide national
estimates.

Results-It is estimated that 72 7% of
children 5-14 year olds ride bicycles, that
is, 27-7 million child bicyclists. Of the
bicyclists, 50 2% have a helmet and 25 0%
reportedly always wore their helmet
when cycling. Reported helmet owner-
ship and use increased with income and
educational level and decreased with age.
Among regions of the US, those with the
highest proportion of states with helmet
use laws in 1994 also had the highest
proportion ofhelmet use among children.
Among child bicyclists who had been seen
by a health care provider in the preceding
12 months, 43-9% of those counseled to
wear a bicycle helmet were reported to
comply compared with 19-1% of those
seen by a provider but not so counseled
(p <0o00l).
Conclusions-To meet the year 2000
objective of 50% of bicyclists wearing
helmets, use among American children
will have to double. Concerted and in-
creased efforts to promote the wearing of
bicycle helmets are necessary.
(Injury Prevention 1996; 2: 258-262)
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Bicycle riding, a common activity of American
children, causes substantial morbidity and
mortality. In particular, head injury is the most
common cause of death and serious disability
from bicycle related crashes.'`3 Bicycle crashes
cause an average of 247 traumatic brain injury
deaths and 140 000 head injuries each year in
the US among persons younger than 20 years.4
Indeed, bicycle related head injuries are a
problem in many parts of the world.5-7

Because bicycle safety helmets substantially
reduce the risk of head injury,8-11 a year 2000
goal for the US is for 50% of bicyclists to wear
helmets.'2 The most recent national survey for
helmet usage, performed in 1991, estimated

that only 11 .70% ofAmerican children under 15
years wore helmets 'always' or 'almost always'
when riding a bicycle.'3 A 1993 survey
targeting ninth through 12th graders found
that helmet usage rates were much lower
among adolescents; although 75% of these
students had ridden a bicycle within the year,
93% reported rarely or never wearing a

helmet.'4 It is estimated that as many as 184
deaths and 116 000 head injuries might be
prevented annually if all child and adolescent
bicyclists wore helmets.4

In 1994, the Centers for Disease Control and
Prevention conducted the Injury Control and
Risk Survey (ICARIS), a national survey
designed to assess a wide variety of injury risk
factors. This report summarizes data from that
survey about bicycle helmet ownership and use
among American children in 1994.

Methods
We conducted a random digit dial telephone
survey from 28 April through 18 September
1994. From a listing of all exchanges in all 50
states and the District of Columbia, we
stratified telephone exchanges by whether they
had ) 10% of households occupied by
minorities. Such exchanges were sampled at a
higher rate than the others. At least six attempts
were made to contact each number.
To ensure equal numbers ofmale and female

respondents, once a household was reached, we
determined the number of adult (aged 18 years
and older) men and women residing there.
Using a random procedure, we then selected
one gender category from those applicable to
the household; if more than one eligible indi-
vidual was in the gender category, we asked for
the individual with the most recent birthday. If
a household member agreed to participate, an
English or Spanish speaking adult respondent
reported on household and individual factors,
such as total pretax household income and
highest educational level. After enumeration of
the age and sex of children under the age of 15
years, respondents were asked, for each child
between age 5 and 14, if the child had ridden a
bicycle in the preceding 30 days. For each child
who had ridden, the respondent was asked if
the child had a bicycle helmet, and if yes, how
often the child wore a helmet while riding
during the preceding 30 days (always, more
than half the time, half the time, less than half
the time, never). For answers of 'no' to helmet
ownership, respondents were asked why the
child didn't own a helmet. For answers ofusage
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half the time or less, respondents were asked
why the child didn't wear a helmet more often.
In tallying responses about bicycle riding,
helmet ownership, and helmet use, 'don't
know' and 'refusal' responses were classified as

Table 1 Bicycle riding among American children aged 5-14years in the preceding
month, by demographic characteristic, 1994

No in No of Weighted No Weighted %
Characteristic sample riders of riders (95%0 CI)

Total 2343 1645 27 698 649 72.7 (70 2 to 75 2)
Sex
Boy 1242 904 14 735 247 75-6 (72-5 to 78 7)
Girl 1096 737 12 891 853 69-6 (66.2 to 73-0)

Age (years)
5 237 136 2 329 582 61 7 (54 9 to 68 5)
6 229 161 2 679 316 73-3 (66 8 to 79 8)
7 265 200 3 334 301 79 3 (74 1 to 84 5)
8 243 197 3283573 839 (792 to 88 7)
9 217 174 2 916 968 81 2 (74 7 to 87 7)
10 231 179 3 064 839 80 9 (75-4 to 86 3)
1 1 226 180 3 053 113 80 6 (74-6 to 86 6)
12 234 157 2 511 652 68-0 (60-9 to 75-1)
13 239 146 2 503 684 62 3 (55 5 to 69 2)
14 222 115 2 021 620 55-2 (47.9 to 62-4)

Age group (years)
5-9 1191 868 14 543 741 76-0 (73-0 to 78-9)
10-14 1152 777 13 154 908 69-4 (65-9 to 72-9)

Household income*
<$20 000 553 347 5 389 327 645 (59-1 to 700)
$20 000-$34 999 515 366 6 560 224 73-8 (68-2 to 79-4)
$35 000-$49 999 407 294 5 304 418 74.8 (69.4 to 80 1)
$50 000 674 502 8 136 720 77 0 (72.8 to 81 2)

Educational levelt
HS 754 510 8849804 715 (671 to 759)

>HS and <CG 760 534 9 169 485 72 5 (68-0 to 76 9)
CG 394 298 4 925 382 75.4 (69.6 to 81-2)
PG 401 284 4478766 737 (679 to 796)

Census region
South 942 639 8 983 554 69.8 (65-6 to 740)
West 562 378 5 937 591 70 4 (65-5 to 75-4)
Northeast 368 256 5 264 250 70-8 (64 1 to 77-6)
Midwest 471 372 7 513 254 80 3 (75 9 to 84-6)

*Total pretax household income; values missing for 136 bicyclists.
tHighest educational level achieved in the household (HS = high school, CG = college graduate,
PG = postgraduate).
All associations were significant at p < 001 (log-likelihood x2 test) except for educational level.
Rows within a characteristic may not add to total because of missing data.

Table 2 Bicycle helmet ownership and use among American children aged 5-14years in
the preceding month, by demographic characteristic, 1994

No of Weighted owner % No of Weighted user %
Characteristic owners (95% CI) users* (95% CI)

Total 817 50-2 (46-8 to 53-7) 410 25-0 (22-0 to 27-9)
Sex
Boy 476 53-3 (48.9 to 57-6) 232 25-7 (22-0 to 29-4)
Girl 340 47 0 (42-4 to 51 6) 177 24-2 (20-4 to 28-1)

Age (years)
5 76 58-2 (48.8 to 67-5) 51 36-5 (27-2 to 45 9)
6 92 59-6 (51-2 to 68 0) 55 36-2 (27-6 to 44-8)
7 120 604 (528 to 680) 64 313 (240 to 386)
8 99 49-9 (42-0 to 57 8) 55 26-8 (19-9 to 33 7)
9 99 60-1 (52-2 to 68-1) 46 30-0 (22-1 to 37 9)
10 91 497 (415 to 579) 44 254 (182 to 326)
11 79 43-3 (350 to 515) 32 15 7 (100 to 215)
12 71 46-8 (38-0 to 55-6) 29 19 3 (12 2 to 26-4)
13 57 376 (29 1 to 462) 22 137 (7-8 to 196)
14 33 296 (202 to 390) 12 10-6 (42 to 17 1)

Age group (years)
5-9 486 57 5 (53-2 to 61-8) 271 31-8 (27-6 to 35 9)
10-14 331 42 3 (37-8 to 46-7) 139 17 5 (14 3 to 20 7)

Household income
<$20 000 128 36-7 (29-7 to 43 7) 66 19 9 (14 1 to 25-7)
$20 000-$34 999 147 41 7 (34-3 to 49 0) 70 19 7 (14 2 to 25-2)
$35 000-$49 999 133 44-0 (36 2 to 51 8) 59 18 6 (12 8 to 24 3)
>$50 000 340 69-8 (64 2 to 75 4) 171 34-1 (28-0 to 40 2)

Educational levelt
<HS 189 38-8 (32-8 to 44 8) 110 22-3 (17-5 to 27-2)
>HS and <CG 249 47-4 (41 2 to 53 5) 97 16 9 (12 7 to 21-1)
CG 181 61 8 (53-8 to 69 8) 96 34 1 (26-0 to 42-3)
PG 193 67-9 (60-1 to 75 8) 105 37 9 (29-7 to 46-1)

Census region
South 254 39-3 (34 0 to 44 5) 103 16 6 (12 7 to 20 5)
West 255 68-8 (62 0 to 75 6) 145 37-6 (30 7 to 44 6)
Northeast 182 71 4 (63 6 to 79-1) 118 44-7 (36-4 to 53 0)
Midwest 126 33-9 (27 2 to 40 6) 44 11 2 (6-6 to 15 7)

*Users = those reported to 'always' wear a helmet while bicycling.
tHighest educational level achieved in the household (HS = high school, CG = college graduate,
PG = postgraduate).
All associations were significant for ownership (all p < 0-05); for use, all variables were significant
at p < 0 01, except for sex of child.
Rows within a characteristic may not add to total because of missing data.

'no' ('don't know' = three children to riding,
three to helmet owning, and 16 to helmet
wearing; refusals = one, zero, and zero child-
ren, respectively). Only reported 'always use'
of a helmet was counted as 'use' for the
purposes of analysis.
For one randomly selected child, the respon-

dent was asked if the child had seen or visited a

physician or nurse during the preceding 12
months. If yes, respondents were asked if,
during these visits, anyone gave the child or

family member any written information or

spoke to them about bicycle safety helmets.
Responses of 'don't know' were considered as

no'.
Data were weighted to provide national

estimates and percentages. Household weights
combine a sampling weight (the inverse of the
probability of selection of the study unit) and a

ratio adjustment (the ratio of the March 1994
Current Population Survey (CPS) number of
households to the study estimates by census

region and location in a metropolitan statistical
area). Data on each child in the household was

further weighted to reflect the March 1994 CPS
estimates for the relevent age-sex-race group.
In effect, the ratio adjustment procedure scales
up the weights of children in a particular
age-sex-race group in an area of the country to

fully represent all such similar children in that
area.
To account for the complex survey design,

we used SUDAAN"5 software for the statistical
analysis of correlated data. This software
package allowed us to obtain estimates using
the proper design parameters and compute
appropriate standard errors of these estimates.
Failure to account for the complex survey
design may result in an underestimate of the
variance and a subsequent overestimate of the
significance. Using SUDAAN, we generated
weighted estimates and 9500 confidence inter-
vals (CI) for the American population. The
log-likelihood x2 test in SUDAAN assessed
independence between our outcomes (helmet
ownership and use) and selected demographic
characteristics of our study population. To
provide adjusted estimates of univariately
significant predictor variables for helmet
ownership and use, we conducted logistic
regression in SUDAAN. Because income had
so many missing values, and because income
and educational level often are related, we used
highest educational level in the household in
our modeling procedures. We used the
adjusted Wald-F test to assess statistical
significance of variables in our model.

Results
Interviews were completed for 5238
households (response rate = 5238 completed
interviews/[5238 completed interviews + 3630
refusals + 474 incomplete interviews] =
56-1%). Of these 5328 households, 1490 con-

tained one or more children aged 5-14 years,
for a total of 2343 children in this age group.
Of these 2343 children, 1645 (weighted

72.7%) were reported to have ridden a bicycle
in the preceding month, that is, an estimated
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Midwest
Ownership = 33.9%
Use always = 11 2%

;? Northeas
iOwnership = 71-4%
Use always = 44.7%
M NJ, CT, MA

J South
Ownership = 33.9%
Use always = 16.6%

Statewide mandatory helmet use law in effect in 1994

Bicycle helmet ownership and use among children 5-14 years old, by census region, in the
US in 1994 (CA = California, CT = Connecticut, GA = Georgia, MA = Mas-
sachusetts, NJ = New J7ersey, NY = New York, OR = Oregon, TN = Tennessee).

Table 3 Topfour adult reported reasonsfor American
child bicyclists aged 5- 14 years not owning or wearing a
helmet, 1994

Unweighted No
of riders Weighted %
(n = 1645) of riders

Don't own helmet 828 49-8
Low risk* 251 14-2
Never considered 178 11-0
Won't wear 71 4-3
Cost 71 4-2

Helmet owners 817 50-2
Always and >50% users 538 32-4
< 50% of time userst 279 17-8
Low risk* 62 4-4
Child won't wear 55 3-5
Technical issuest 40 2-3
Peer concerns 36 2-2

*Responses = helmet not necessary, child is infrequent rider, or
child only rides in safe areas.
tReasons were only asked for bicyclists reported to use helmets
half the tlme or less.
tResponses = uncomfortable, fit problem, helmet damaged or
lost, interferes with riding.

Table 4 Relationship between selected characteristics and the likelihood ofbicycle
helmet ownership and use, US 1994

For helmet owningt For helmet wearing:
Characteristic* odds ratio* (95% CI) odds ratio* (95% CI)

Age (years)
5-9 2-02 (1-58 to 2-57) 2-31 (1-73 to 3-10)
10-14 1-00 (referent) 1-00 (referent)

Sex
Boy 1-22 (0-96 to 1-57) 100 (0-75 to 1-33)
Girl 1-00 (referent) 1-00 (referent)

Educational level§
> PG 3-94 (2-47 to 6-31) 2-40 (1-48 to 3-89)
CG 2-86 (1-79 to 4-58) 1-90 (1-17 to 3-10)
>HS and <CG 1-51 (1-04 to 2-18) 0-69 (0-45 to 106)
< HS 1 -00 (referent) 1-00 (referent)

Census region
Northeast 4-18 (2-60 to 6-72) 4-43 (2-80 to 7-00)
West 3-76 (2-49 to 5-67) 3-58 (2-32 to 5-52)
Midwest 0-84 (0-56 to 1-24) 0-70 (0-40 to 122)
South 1 -00 (referent) 1 -00 (referent)

*Odds ratios are relative to the referent group after adjusting for all other factors in the model.
Referent groups chosen on the basis of lowest percent of bicyclists.
tAll variables significant at p = 0-001 except for sex of child (p = 0-107).
IHelmet wearing = 'always' use. All variables significant at p <00001 except for sex of child
(p = 0-992).
§Highest educational level achieved in the household (HS = high school, CG = college graduate,
PG = postgraduate).

27 7 million child bicyclists. Characteristics
associated with bicycle riding were age and sex
of child, household income, and census region
(table 1). Helmets were reported owned by 817
(weighted 5022%) riders (table 2). Characteris-
tics associated with ownership were age and sex
of child, household income, highest educa-
tional level in the household, and census region
(table 2, figure). Among all riders, reported
helmet 'always' use was 25 0o% (table 2). Rider
characteristics associated with 'always' use
were lower age of child, higher household
income, higher educational level, and census
region (table 2, figure). The most frequently
offered reason for not owning, or wearing a
helmet more often, was low perceived risk
(table 3).

Multivariable modeling suggested that the
strongest predictors ofboth helmet owning and
helmet wearing were location in the Northeast
or West, aged 5-9 years old, and higher
educational achievement within the household
(table 4).
Among 706 child bicyclists who had been

seen by a health care provider in the preceding
12 months, 138 had been counseled to wear a

bicycle helmet and 66 (weighted 439%o) were
reported to comply. By contrast, among 568
seen by a provider but not counseled to wear a

helmet, 109 (weighted 191 %) were reported
always wearing a helmet (p<0 001).
Another perspective comes from data on seat

belt use and bicycle helmet wearing. Among
1610 child bicyclists with data on seat belt use

and bicycle helmet wearing, the weighted
'always' helmet use rate was 31 4% among
1212 children always using a seat belt com-

pared with 7 1% helmet use among 398 child-
ren not always wearing a seat belt (p< 0 001).

Discussion
Despite a variety of community efforts to
increase the use of bicycle helmets among
children,'6 helmet wearing is still not typical
behavior among child bicyclists in the US,
especially older children. There is no single
reason why helmet ownership and use is not
more popular; however, 'low perceived risk'
and 'never considering the issue' were the most
frequently offered reasons for non-use in this
and in some other surveys.'3 While direct
interviewing of children may reveal somewhat
different reasons for non-use (for example peer
pressure, unattractiveness of helmets),'7 18 our
results suggest that educational efforts targeted
at parents and health care providers may pro-
vide some additional impetus for behavior
change, especially for younger children who are

typically under more 'parental control' than
older children.

Clearly, helmet ownership is a necessary (but
not sufficient) condition for helmet use. Our
finding that helmet owernship and use is
associated with household income and age of
the child, confirms the findings of other
telephone surveys.'3 '9 While discount or rebate
programs for helmets have been suggested as a

means to increase use among low income child-

West
Ownership = 68-8%
Use always = 37-6%
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ren, it is not clear that this approach is con-
sistently effective.202'
From our data, it appeared that about half of

helmet owners always use them and this pro-
portion was similar across income groups (table
2). This estimated 'always use' proportion
among owners is lower than one study
estimated (83%)'9 but roughly the same as in
two other studies.'322 An accurate estimate of
the ratio of use to ownership might provide
direction in developing new approaches to
evaluating community bicycle helmet promo-
tion programs.
The strong association between prior

counseling by a health care provider and the
likelihood ofhelmet use was intriguing. Studies
have suggested that counseling in such settings
may influence behavior23 and helmet use.24

Interestingly, although boys appear at higher
risk of bicycle related head injury than girls,4 25
this outcome does not appear to be due to
differences in helmet ownership or use rates.13

This survey has a number of limitations.
First, the response rate of56% is relatively low
for a telephone survey. Although a comparison
of respondent households with census data
suggests that this survey includes a fairly
representative cross section of the population
(JJ Sacks, written communication, 1995),
average income and educational attainment is
higher than in the general population, as is true
for most telephone surveys. The under-
representation of lower income households is
particularly problematic for this study, how-
ever, because helmet ownership and use
appears associated with household income.
Another limitation is that we used proxy

reports about childhood behavior. Adults may
know helmet ownership status more accurately
than actual use; the accuracy of use reports may
also depend on the child's age. Recent studies,
however, suggest that such proxy reports
among injured child bicyclists accurately
reflect helmet use noted in medical records
(Circumstances and severity of bicycle injuries:
a report to the Snell Memorial Foundation. DC
Thompson, FP Rivara, RS Thompson,
unpublished manuscript). Recent studies also
suggest that adults may over-report childhood
helmet use relative to what is observed in the
community or at schools.26 If that is the case
here, then helmet use is even lower than the
25% we have estimated.

Conversely, because we defined use as
'always' use, we may have underestimated use.
Some of those classified as non-users may wear
helmets some of the time. However, studies of
self reported seat belt use and observed
behavior,27 and studies comparing aggregated
parental reports on bicycle helmet use to obser-
vations of children,26 suggest that only classify-
ing 'always' users as users may better emulate
what is observed.

Implications for prevention
Medical care for bicycle related injuries in the
US costs an estimated $8 billion dollars per
year.28 Raising childhood helmet usage could
prevent many deaths and injuries and result in

substantial cost savings.425 Bicycle helmet use
laws appear effective in increasing helmet use

among children.'6 19 26 It is of interest, therefore,
that among census regions of the US, those
with the highest proportion of states with
statewide helmet use laws in 1994 also had the
highest proportion of helmet use among child-
ren (figure). In the Northeast, for example, four
of nine states has such laws in 1994 and 71.4%
and 44-70% of child bicyclists owned and used
helmets, respectively. In the Midwest, no state
had such laws, and helmet ownership and use
were the lowest at 33.9% and 1122%, respec-
tively. To meet the Healthy People 2000 objec-
tive of 50°/0 of bicyclists wearing helmets,'2 use

among children will have to double. While
there appears to have been a doubling in use
from 1991,1' concerted and increased efforts to

promote the wearing of bicycle helmets by
children appear necessary. In the health care

setting, counseling children and parents of
bicycle riding children'9 may be a useful
adjunct to other efforts.
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