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1. INTRO~CTION AND SUMMARY 

This repor t  descr ibes  t h e  Highway Safety Research 

I n s t i t u t e ' s  continuing research e f f o r t  sponsored by the  

Bicycle Manufacturers Fssociation. This  work began i n  1974 

with t h e  study and evaluat ion of t h e  National Electronic  

In  jury Survei l lance System operated by t h e  Consumer Product 

Safety Comission. That study looked c lose ly  a t  the  

operat ion of NEISS i n  general ,  and a t  t he  da ta  produced by 

CPSC a s  they r e l a t ed  t o  bicycle-associated accidents  i n  

pa r t i cu l a r .  

This  year ' s  repor t  extends t h e  ana lys i s  of the NEISS 

da ta  t o  include the calendar years  1975 and 1976. The HSRI 

standard summary, which was developed e a r l i e r  i n  t h i s  

program, is provided f o r  bicycle-associated accidents  f o r  

t h i s  time period. I n  addi t ion,  analyses of da ta  from 

se lec ted  in-depth inves t iga t ions  a r e  reported. 





2. ANALYSIS OF NEISS DATA 

The da t a  gathered by the  CPSC through the  NEISS is 

s t i l l  the  most nearly na t iona l ly  representat ive data  

ava i l ab l e  on product-associated i n j u r i e s  t rea ted  i n  hosp i t a l  

emergency rooms. I n j u r i e s  reported through the  NEISS which 

were associated with bicycles  during calendar 1976 and 1977 

a r e  analyzed. The da t a  a r e  q u i t e  l imited i n  d e t a i l ,  

containing i n  p a r t i c u l a r  no in£ ornation about causation of 

t h e  accident ,  o r  now a c e r t a i n  product was associated with 

an injury.  Hence i t  is important t o  bear i n  mind t h a t  those 

da ta  a r e  mere associat ions,  not  necessar i ly  ind ica t ive  cf  

cause and mst of ten  not due t o  a product defec t  o r  f a i l u re .  

The s t rengths  and weaknesses of the  NEISS have been 

discussed previously by Flora e t .  a l ,  (1975) , 

The estimated nat ional  yearly t o t a l s  of bicycle- 

associated i n j u r i e s  t rea ted  i n  hospi ta l  emergency rooms 

during the  years  1972-1977 and t h e  estimated sampling e r r o r s  

associated with these  numbers a r e  presented a s  t he  l a s t  two 

l i n e s  i n  i n  Table 2-1. Kith the  exception of 1976, t h e r e  is 

a gradual yearly increase i n  these  reported in jur ies .  The 

f i r s t  year (1972) has an unusually low estimated number, 

which may be the  r e s u l t  of s tar t -up problems within NEISS 

i t s e l f .  Since the  sample is only of i n j u r i e s  t r ea t ed  i n  

hospi ta l  emergency rooms and not elsewhere, t he  estimates 

could a l so  be affected by changes i n  the  source of 

treatment. For example, i f  m r e  people begin going t o  a 

hospi ta l  emergency room ra the r  than t o  a c l i n i c  o r  p r iva t e  

physician f o r  treatment,  these  estimates could increase even 

though the  t o t a l  number of bicycle-associated i n j u r i e s  

remained constant  o r  even decreased. 

Table 2-1 a l s o  presents  more d e t a i l  on the  trend i n  

bicycle-associated i n j u r i e s  with time, giving the  estiinated 

number f o r  each month from January 1372 t o  December 1977. 

There is a very l a rge  seasonal c3mponent. The monthly 

t o t a l s  a r e  p lo t ted  i n  Figure 2-1, and Table 2-2 g ives  



average t o t a l s  f o r  each month. 

Table 2-1 

Estimated National Tota l  Bicycle-Associated I n j u r i e s  

I n j u r i e s  

- -- 
Month 1 1972 1973 1974 1975 1976 1977 

I 
January . 1 
February I 
March . . I 
Apri l  . . 1 
May . . . I 
June . . 1 
Ju ly  . . I 
August . I 
September 1 
October . I 
November I 
December I 

- -- - - - -- - - - - 

Total  . . 1 337,095 419,921 457,384 476,810 447,350 487,473 
Standard I 
Deviation / 
of Tota l  1 17,649 20,810 23,296 23,124 25,375 23,970 

The smooth curve i n  Figure 2-1 represen ts  a 

mathematical m d e l  f o r  p red ic t ing  t h e  t o t a l  number of 

acc idents  per month. The estimating model is: 

Y = 36991 + 37.955X + 33923 Sin  ((x-4)/6) 

where Y = estimated monthly t o t a l  
X = number of month, beginning with one f o r  
January, 1973 

and ending with s i x t y  f o r  December, 1977. 

Note t h a t  t h e  l i n e a r  t rend is extremely m a l l  r e l a t i v e  

t o  t h e  seasonal e f f ec t .  That is, on the  average, t he re  have 

been about 38 more bicycle-associated accidents  each month 

a f t e r  ad jus t ing  f o r  season. This  is not s t a t i s t i c a l l y  

d i f f e r e n t  from zero (t=.74326, p=.4604). Thus, t he  apparent 



increasing trend may be the r e su l t  of chance var ia t ion  and 

not indicat ive of an increase a t  a l l .  This is consis tent  

with the  findings reported previously on the data  through 

June 1975. 1 

For t h i s  model r2=.92840. Hence the model f i t s  the 

data  qu i t e  well ,  explaining 92.8% of the month-to-month 

var ia t ion  in  the  estimated number of bicycle-associated 

in jur ies .  The small increase in  accidents above the  

predicted values i n  Jaunuary of 1974 and 1975 may be 

associated with new bicycles being received f o r  Christmas. 

.4n a l t e rna t ive  model which incorporates regular e f f e c t s  

such a s  Christmas and school vacations, is estimated as:  

where Y and X are defined as h v e ,  and M i  represents  

the monthly average of accidents. The f i t  of t h i s  model is 
2 somehat be t te r ;  r is .97736, so 97.7% of the var ia t ion  is 

explained. Once again, the  increasing trend is m a l l  

r e l a t i v e  t o  the  constant term and the  seasonal e f f ec t s ,  but 

t h i s  time it is s ign i f i can t ly  d i f f e r en t  from zero 

(p .0159) .  I t  is plot ted in  Figure 2-2. 

The estimated d i s t r i bu t ion  of these accidents by age 

and sex is given i n  Table 2-3 f o r  1976 and Table 2-4 f o r  

1977. The d i s t r i bu t ion  by age alone is given i n  Table 2-5 

f o r  1976 and Table 2-6 f o r  1977. The d i s t r i bu t ion  f o r  1976 

is presented graphical ly  i n  Figure 2-3 and t h a t  f o r  1977 is 

presented i n  Figure 2-4. 

Approximately twice a s  many males a s  females were 

involved i n  these accidents. Children predominate with the 

age groups 5-9 and 10-14 each accounting f o r  nearly one- 

t h i rd  of the bicycle accidents. A s l i g h t  s h i f t  toward more 

' ~ l o r a ,  J .D . ,  Abbott, R.,  and Raplan, R., Extension of 
the NEISS Data Analysis Including CPSC In-Depth Reports on 
Bicycle-Associated Accidents, UM-HSRI-77-23. March 1977. 
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Table 2-2 

Average Number of Bicycle-Associated I n j u r i e s  by Month 

Month 

- - - - - - 
! Number 
I In  j u r i e s  

January , 
February 
March . . 
Apri l  . . 
May . . . 
June . . 
J u l y  . . 
August . 
September 
October . 
November 
December 

Table 2-3 

Estimated Number of Bicycle I n j u r i e s  by Age and Sex 
f o r  the  United S ta t e s ,  1976 

Age I Pales Percent Females Percent 

TGTAL . I 303446.74 - 141099.68 -- 
Percent i (68.2598) - (31.740) - 

use of b icyc les  by o lder  persons has continued. I n  1976, 



Table 2-4 

Estimated Number of Eicycle In ju r i e s  by Age and Sex 
f o r  the  United S ta t e s ,  1977 

Age I Males Percent Females Percent 

I 

Total . 1 322151.12 - 165067.79 - 
Percent I 66.12 - 33.88 - 

76% of the accidents occurred t o  persons under 15, i n  1977 

t h i s  f igure  was 74%. Also, persons over 20 accounted f o r  

12.5% of the  accidents i n  1976, and 13.3% i n  1977. Even 

though these s h i f t s  a r e  small, the  usage s h i f t  may be 

g rea t e r  than t h a t  indicated by these estimates because older 

people tend t o  have fewer accidents fo r  t he  same exposure. 

Table 2-7 defines  the  in jury  diagnoses and body pa r t  

c l a s s i f i ca t ion  used by CPSC. The estimated d i s t r i bu t ion  of 

i n ju r i e s  by sex and seve r i ty  is given in  Table 2-8 f o r  1976 

and 2-9 fo r  1977. The d i s t r i bu t ion  is a i so  presented 

graphical ly  i n  Figure 2-5 f o r  1976 and 2-6 f o r  1977. Tables 

2-10 and 2-11 give the estimated d i s t r i bu t ion  of i n ju r i e s  by 

sever i ty  for  1976 and 1977, respectively The corresponding 

graphical representations a r e  Figures 2-7 and 2-8. 

The d i s t r i bu t ion  of i n ju r i e s  by sever i ty  category in  

1976 and 1977 appears not t o  have changed from the  

d i s t r i bu t ion  seen in  previous years. The estimated seve r i ty  

values fo r  1976 and 1977 were 39.3 and 39.7 respectively. 



Table 2-5 

Estimates Number of Bicycle I n j u r i e s  by ?&ge 
f o r  the  United S t a t e s ,  1976 

Me I Number Percent 

Total  

Table 2-6 

Estimated Number of Bicycle I n j u r i e s  by Age 
f o r  the United S t a t e s ,  1977 

Age I Number Percent 

Total  I 487471.5 -- 
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Figure 2-4. Age and Sex Distribution of Bicycle Associated Injuries 
1977 

Moles Females 

under 2-4 5-9 10-14 15-19 20-29 30-39 40-49 50-59 60-69 70+ 
AGE 



Table 2-8 

Estimated Number of Bicycle I n j u r i e s  by NEISS S e v e r i t y  
Category and Sex, 1976 

- 
Category I Male Percent  Female Percent  

- - 

I 
1 . .  . I 76224.0 25.20 44487.0 31.07 
2 .  . . ! 52996.0 17.52 24668.0 17.23 
3 .  . . I 67258.0 22.24 34511.0 24.10 
4 . . . 1 71865.0 23.76 27629.0 19.30 
5 .  . . 1 21713.0 7.18 6502.0 4.54 
6 . .  . 1 11784.0 3.90 4976.3 3.48 
7 . . .  1 355.7 .12 399.6 .28 
8 . . .  1 282.5 .09 0.0 .OO 

I - - 
T o t a l  . 1 302478.2 - 2143172.9 - 
Percent  I 67.87 - 32.13 - 

Table 2-9 

Estimated Number of Bicycle  I n j u r i e s  by NEISS S e v e r i t y  
Category and Sex, 1977 

I - 
I 

I . . .  1 83806.0 26.05 54472.0 33.02 
2 . . .  1 56861.0 17.67 28466.0 17.25 
3 . . .  1 78207.0 24.31 37340.0 22.63 
4 . . .  1 66990.0 20.82 30366.0 18.41 
5 . . .  1 23824.0 7.41 7741.1 4.69 
6 . . .  I 11177.0 3.47 6055.9 3.67 
7 . . .  I 748.7 .23 534.1 . .32 

I 
Tota l  . 1 321727.6 - 164975.1 - 
Percent  I 66.10 - 33.90 - - 

2 
These are not s i g n i f i c a n t l y  d i f f e r e n t  (x =.06, 1 d . f . ,  p.81). 

Table 2-12 d e f i n e s  t h e  i n j u r y  d iagnos i s  and body p a r t  

c l a s s i f i c a t i o n  used by CPSC. Tables  2-13 and 2-14 g i v e  t h e  

est imated d i s t r i b u t i o n  of bicycle-associated i n j u r i e s  f o x  



Figure 2-5. Distribution of Bicycle Associoted Accidents 
by NEISS Severity Category and Sex 

1976 
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Figure 2-6. Distribution of Bicycle Associated Accidents 
by NElSS Severity Category and Sex 

1977 
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Table 2-10 

Estimated Number of Bicycle I n j u r i e s  by NEISS Sever i ty  
Category , 1976 

Category I Number Percent 
I 

I 
1 I 120900.0 27.10 
2 I 77695.0 17.42 
3 I 101810.0 22.82 
4 I 99624.0 22.33 
5 1 28225.0 6.33 
6 I 16760.0 3.76 
7 I 755.3 .17 
8 I 282.49 .06 -- 

Table 2-11 

Estimated Number of Bicycle I n j u r i e s  by NEISS Sever i ty  
Category, 1977 

Category I Number Percent 

1 
1 . .  I 138460.0 28.43 
2 . .  I 85382.0 17.53 
3 . .  I 115560.0 23.73 
4 . .  1 97356.0 19.99 
5 . .  I 31572.0 6.48 
6 . .  I 17233.0 3.54 
7 . .  I 1282.8 .26 
8 . .  I 113.88 .02 

I - - 
Total  I 486959.7 - 

these  c l a s s i f i c a t i o n s  i n  1976 and 1977 respect ively .  The 

most f requen t ly  occurr ing i n j u r i e s  are: contusions/abrasions 

(37.1% i n  1976, 37.2% i n  1977),  l a c e r a t i o n  (34.2% i n  1976, 

32.6% i n  1977) , f r a c t u r e  (13.2% i n  1975, 8.8% i n  1977) . 
Other i n j u r i e s  represent ing more than 1% of t h e  cases  are :  

concussion (2.3% i n  1976, 2.5% i n  1977) and hematoma (1.4% 



Figure 2-7. Distribution of Bicycle Associated Accidents 
by NEl SS Severity Category 

1976 
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Figure 2-8. Distribution of Bicycle Associated Accidents 

I 
by NElSS Severity Category 

1977 
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i n  1976, 1.7% i n  1977) . The reduction i n  f r ac tu re s  i n  1977 

is encouraging, but unexplained . 
The mst frequent ly injured body p a r t s  include: lower 

l e g  (18.8% i n  1976, 20.3% i n  1977), face-including nose 

(16.8% i n  1976, 15.05 i n  1977),  lower a m i n c l u d i n g  wrist 

and elbow (14.0% i n  1976, 15.2% i n  1977) , and head (12.6% i n  

1976, 13.0% i n  1977). The ex t remi t ies  ( f e e t ,  l egs ,  hands 

and a m )  account f o r  53.7% of t h e  i n j u r i e s  i n  1976, 57.5% 

i n  1977, and i n j u r i e s  t o  t he  head and face  account f o r  33.6% 

of t h e  i n j u r i e s  i n  1976 and 32.1% of t h e  i n j u r i e s  i n  1977. 

Table 2-15 g ives  t h e  proportion of b icyc le  accidents  i n  

t he  NEISS da ta  f o r  which a motor vehic le  was l i s t e d  a s  t he  

second product involved. That is, these  proportions a r e  t he  

proportions of accidents  which were t r a f f i c  accidents.  

These proportions a r e  tabled by sex and by NEISS in jury  

seve r i ty  category. Inspect ion of Table 2-15 reveals  t h a t  

t h e  proportion of accidents  involving motor vehic les  is 

r e l a t i v e l y  constant  a t  about 5% f o r  the  in jury  seve r i ty  

ca tegor ies  1 through 5, while i t  is about twice a s  l a rge  f o r  

category zero and r i s e s  very sharply fo r  t he  ca tegor ies  6,  

7, and 8. The zero category cons i s t s  of those persons who 

were involved i n  a bicycle  accident  and taken t o  an 

emergency room. Upon examination, no in jury  was found. 

Presumably persons were more l i k e l y  t o  have an emergency 

room v i s i t  i f  they were involved i n  a bicycle  accident  with 

a c a r  even i f  t he re  was no apparent in jury  than i f  it was a 

simple bicycle  accident.  The l a rge r  proportions of motor 

vehic le  involvements i n  the  higher in jury  categories ,  is of 

course, r e f l e c t i v e  of t he  increased ser iousness  of in jury  

when a motor vehicle  is involved. 

I f  t h e  b icyc le  r i de r  was male, a higher proportion of 

t he  accidents  involved a motor vehicle  than i f  t h e  r i de r  was 

female. Motor vehic les  were involved i n  about 6.5% of t he  

bicycle  accidents  involving rrales, but only i n  a b u t  4.0% of 

those i n v o l v i ~ g  females. I t  appears t h a t  i f  a motor vehic le  



TABLE 2-12 BODY PART AND INJURY DIAGNOSIS 

-7_5 HEAD 
OA CAD 

-1 \ 

NECK 
7_6 FACE (Including nose) 
88 MOUTH (Including lips, tongue, teeth) 

- 78 UPPER TRUNK (Including shoulders) 

LOWER TRUNK 79 
9_0 LOWER ARM (Including wrist 

and elbow) 

FOOT 8_3 

LEG (Including knee 
and ankle) 

INJURY DIAGNOSIS 

Amputation 
Anoxia 
Avulsion 
Burns (no t  s p e c i f i e d )  

Bums ( s c a l e  from hot l i q u i d s )  
Burns ( t h e r n a l )  
Bums (chemical ,  c a u s t i c s ,  e t c .  

Ce l l  damage by r a d i a t i o n ,  except  
thermal ( r a d i a t i o n  burns by 
u l t r a v i o l e t ,  x-rays,  radio-  
a c t i v e  m a t e r i a l s ,  e t c . )  

Concuss i on  
Concusions/Abrasions 
Crushing 
Derma t i t i s ,  C o n j u n t i v i t i s  
D i s loca t ion  
E l e c t r i c  Shock 
Foreign Body 
F r a c t u r e  
Hematoma 
I n t e r n a l  Organ I n j u r y  
Lacera t ion  
Nerve Damage 
Poisoning 
Puncture  
S t r a i n  o r  Sp ra in  
Submersion ( inc iud ing  drowning) 

CODE - BODY PAST CODE - 
Head 7  5 
Ear 9  4 
Eyebal l  77  
Face ( i n c l u d i n g  nose)  76 
Mouth ( l i p s ,  tongue, t e e t h )  88 
Neck 89 
Upper t runk  ( inc lud ing  

shou lde r s )  7 8  
Lower t runk  ( inc lud ing  h i p s )  79 

Upper a m  80 
Lower arm ( i n c l u d i n g  w r i s t  

and elbow) 9  0 
Hand 82 
Finger  9 2  

Upper Lag 8 1 
Lower Leg ( inc lud ing  knee 

and ank:e) 0 1 
Foot 8  3 
Toe 93 

25-502 of  Body 84 
A l l  p a r t s  of body 85 
Other 8  6 
Not s t a t e d  87 

Other 8 1  
Noc s t a t e d  7 0 
Ingested f o r e i g n  o b j e c t  4100 
Aspira ted  f o r e i g n  o b j e c t  4200 



was involved, there  was an increased l ikel ihood t h a t  t h e  

b i c y c l i s t  would be taken t o  t h e  emergency room f o r  

examination. I n  addi t ion,  involvement of a motor vehic le  

increases  t h e  chance of a se r ious  injury--part i cu l a r ly  one 

of t h e  th ree  h ighes t  in jury  categories .  











Table 2-15 

Proportion of Cases with Motor Vehicle Involvement 
by Sex and I n j u r y  Severity 

I n  jury I 
Severity 1 Male Female Total 





3. FURTHER ANALYSIS OF THE I N  DEPTH CASES 

The following should be read with consideration given 

t o  the  source of these data.  The in-depth cases  a r e  not a 

random sample of any definable  population, and t h i s  ana lys is  

cannot, therefore,  be used t o  extrapolate  t o  any la rger  

segment of bicycle-associated accidents. As  with other  

c l i n i c a l  s tud ies ,  t he  data  a r e  useful i n  providing ins ights  

in to  the accident and in jury  mechanisms, which can then be 

pursued i n  other  s tudies .  

The in-depth cases were examined t o  determine i f  there 

were differences between night-time and daytime accidents. 

Tables 3.1 - 3.8 present t h i s  information, h e r e  t he  day was 

broken in to  the  following four  time periods: 12 midnight t o  

7 am, 7 am t o  5 pm, 5 pm t o  8 pm, 8 pn t o  12 midnight. 

Table 3.1 shows the  number of accidents by time of day 

and day of week. There a r e  s l i g h t  more accidents on 

Saturday, Sunday, and Monday. S l igh t ly  over one-third 

occurred from 5-8 pm, while about one-eighth occurred in  the 

two "nighttime" categories.  

Table 3.2 shows the  d i s t r i bu t ion  of the accidents by 

time of day, and second product (bicycle,  motor vehicle,  

other ,  o r  none). Accidents involving cars  were nearly four 

times a s  common i n  the  midnight-to-7 am period than a t  other  

times. Wenty-seven percent of the  accidents i n  t h i s  period 

involved cars ,  while a t  other  times only about 7% of t h e  

accidents  involved cars .  This suggests t h a t  night-time 

v i s i b i l i t y  may play a ro l e  i n  these accidentss.  However, 

only 3.4% of t he  accidents  reported occurred i n  t h i s  time 

period, so t h a t  the night-time accidents represent only a 

small portion of the accidents. However over 40% of t he  

accidents involving ca r s  occurred i n  the  night-time period 

(Midnight-to-7 am) . 
Table 3.3 shows the  pa t ien t  d i s p s i t i o n  by the  time of 

accident.  The d ispos i t ion  may be viewed a s  a crude measure 



of s eve r i ty  cons is t ing  of death, t r ea t ed  and admitted t o  

hosp i t a l ,  o r  t r ea t ed  and released. Viewed i n  t h i s  l i g h t ,  

t h e  midnight-to-7 am period has more severe accidents  - more 

f a t a l i t i e s  - than the  o ther  time periods. About 15% of  t he  

accidents  i n  t h i s  time were f a t a l i t i e s  while about 3% of t h e  

accidents  i n  o ther  t imes were f a t a l i t i e s .  I t  should be 

borne i n  mind, however, t h a t  these  accidents  were se lec ted  

t o  include a s  many of t he  f a t a l i t i e s  and more severe 

accidents  a s  possible.  The increased seve r i ty  of in jury  f o r  

these  nighttime accidents  presmably r e s u l t s  from t h e  f a c t  

t h a t  42% of them involved c o l l i s i o n s  with motor vehicles.  

Table 3.4 shows the  time of t h e  accident vs. t he  

location. A higher percentage of the  highway accidents  

occurred from midnight-to-7 am than d id  accidents  which 

happen4 a t  d i f f e r e n t  locat ions.  

Tables 3.5 and 3.6 show information pertaining t o  

"safe ty  device present" and "safe ty  device i n  use" vs ,  time 

of t he  accident,  respect ively.  There does not  appear t o  be 

much d i f fe rence  by time of day i n  these. 

Table 3.7 shows t h e  time of accident  vs. B W 6  

approval. There does not  appear t o  be any la rge  d i f fe rences  

i n  time of accident  among t h e  groups BMA/6 approved, not 

BMA/6 approved, and unknown. 

Table 3.8 shows the  age d i s t r i b u t i o n  of injured persons 

by time of accident.  Few di f fe rences  by time a r e  seen. The 

ove ra l l  d i s t r i b u t i o n  is s imi l a r  t o  t h a t  seen i n  the NEISS 

data ,  Table 2-4. 

The f a m i l i a r i t y  of t h e  operator with the  bicycle  is a 

possible  contr ibut ing cause t o  accidents.  The in-depth 

repor t s  c l a s s i f i e d  each operator  by f ami l i a r i t y  a s  follows: 

1) owns a bike and expresses knowledge, 2) learning o r  

experiencing a new bike type, 3) learning o r  inexperienced, 

4) unknown. Comparing these  f a m i l i a r i t y  ca tegor ies  with 

o ther  causes of accidents  showed t h a t  f a m i l i a r i t y  was 



Table 3.1 

Time of Day by Day of Week 

1 1 2 M  7am- 5 p  8 p m -  
Day 1 7 am 5 pn 8 pm 12 am Unknown Total Percent 

I 
Sunday . 1 3 70 25 6 0 104 (16.1%) 

I 
Monday . 1 2 

I 
Tuesday . / 0 4 2 3 7 9 0 88 (13.7%) 

I 
Wednesday I 1 37 3 7 9 0 84 (13.0%) 

I 
Thursday 1 2 3 9 3 0 7 0 78 (12.1%) 

I 
Friday . I 1 4 0 28 12 0 81 (12.6%) 

I 
Saturday 1 4 52 29 11 0 96 (14.9%) 

I 
Unknown . i 9 4 3 o o 16 (2.5%) 

I 
I 

Total . . 1 22 327 234 5 1 2 
P e r c e n t . 1 3 . 4  50.8 36.3 9.5 

associated with only rough, off-road te r ra in .  That is, 

those "familiar" with t h e i r  bicycles were somewhat more 

l i k e l y  t o  be involved i n  an off-road t e r r a i n  accident than 

others.  









Table 3.5 

Safety Device Present by Time of Day 

m 

Time lYes No Unknown Not Applicable Total Percent 
-- I 

I 
1 2 M m 7 a m 1  8 7 5 2 22 (3.4%) 
7 am - 5 pn 1 154 125 26 22 327 (50.8%) 
5 pn - 8 pn 1 120 69 19 26 234 (36.3%) 
8 p n - 1 2 a m l  26 24 4 7 61 (9.5%) 
Unknown . . I 1 1 0 0 2 

I 
Total . . . I  309 226 54 5 7 
Percent . .147.8 34.9 8.4 8.9 

Table 3.6 

Safety Device i n  Use by Time of Day 

I Not 
Time I yes No Unknown Applicable Total (percent) 

- - - - - . - - - - - - , . - - - - - - . - . - - - - . - - - . - - - - . - - - - - - - - - - - - - . - . - - - - -  

I 
1 2 M - 7 a m 1  5 7 6 4 22 (3.4%) 
7 am - 5 pn 1 112 124 37 5 4 327 (50.8%) 
5 p n - 8 p n 1  96 58 2 3 5 7 234 (36.3%) 
S p n - 1 2 a m l  22 21 8 10 61 (9.53) 
Unknown . . I 1 1 0 0 2 

I 
I 

Total . . . I  236 211 7 4 125 
Percent . .136.5% 32.6% 11.5% 19.4% 



Table 3.7 

BMA/6 Approved by Time of Day 

Time I Yes I No I Unknown I Total  
I 

I I I I 
1 2 M m 7 a m  I 6 1  1 1  15 I 22 
7 a m - 5 p n  1 51 1 13 1 26 3 1 327 
5 p n - 8 p m  1 42 I 1 2  1 18 0 1 234 
8 p m - 1 2 a m  I 5 1  2 1  5 4 I 61 
Unknown . . I 0 1  2 1  0 I 2 

I 
I I I I 

Total  . . . 1 104 1 28 1 512 I 



Table  3.8 

Age by Time o f  Day 

1 1 2 M 1 7 a r n  1 5 p m  I 8 p n  I I T o t a l  
Age 1 7 am 1 5 pm 1 8 pn 1 12 am I Unknown I (Percent)  

1 9 

2 . . . 1  0 1  1 I 0 1  0 0 I 1 
I I I I I 1 0.2% 

2 - 4 , . I  0 1  2 3 1  1 9 1  4 I 0 I 46 
1 I 1 I I 1 7.1% 

5 - 9 . . 1  3 1  1 0 8 1  8 4 1  1 0 1  0 I 205 
I I I I 1 1 31.5% 

10-14 . 1 6 1 114 1 84 1 10  1 0 I 205 
I I 1 I I 1 35.6% 

1 5 - 1 9 .  1 6 1  4 6 1  2 8 1  14 I 1 I 94 
I I I I I 1 14.6% 

2 0 - 2 9 . 1  3 1  1 5 1  1 2 1  5 1  0 I 3 5 
I I I I I I 5.4% 

3 0 - 3 9 . 1  0 1  9 1 3 1  2 1 0 I 14 
I I I I I 1 2.9% 

4 0 - 4 9 . 1  0 1  5 1 2 1  0 1  0 I 7 
I I I I I I 1.1% 

5 0 - 5 9 . 1  0 1  3 1 2 1  0 1  0 I 5 
I I 1 I I 1 0.8% 

60-69.  I 0 1  2 1 0 1  1 1  0 I 3 
I I I I I 1 0.5% 

7 C + . . 1  4 1  1 I 0 1  0 1  0 I 5 
I I I I I I 0.8% 
I----+ --I --- - 
I I I I I I 

T o t a l  . 1 22 1 327 1 234 1 6 1  1 2 1 
Percent  13.4% 150.8% 1 36.3% 19 .5% 1 I 



4 .  mNCLUS IONS 

Analysis of t he  1976 and i977 NEISS da t a  on bicycle  

accidents  has revealed l i t t l e  change i n  general pa t te rns  

from 1975. The most evident feat i l re  is t h e  l a rge  seasonal 

e f f e c t ,  while a small (no t  s t a t i s t i c a l l y  s i g n i f i c a n t )  

monthly increase i n  accidents  is a l s o  noted. A s l i g h t  s h i f t  

t o  o lder  ages fo r  persons involved i n  bicycle-associated 

accidents  seems t o  be occurring. 

Only about 3% of b icyc le  accidents  invest igated in- 

depth occurred a t  night  (midnight t o  seven am). However, 

t hese  accidents  were more l i k e l y  t o  involve motor vehic les  

than the  o ther  accidents.  I n  addi t ion,  these  nighttime 

accidents  resu l ted  i n  more se r ious  i n j u r i e s  than d id  most of 

t h e  accidents  invest igated i n  depth. While bicycle  use a t  

n ight  seems t o  be r a re ,  when bicycles  a r e  ridden a t  night ,  

they should have adequate illurnina t ion.  The higher 

proportion of motor vehic le  involverrents i n  t he  night-time 

accidents  suggests t h a t  motoris ts  may not  expect b i c y c l i s t s  

a t  night  and may have d i f f i c u l t y  seeing them. While 

v i s i b i l i t y  does not appear t o  present  a problem genera l ly  

f o r  bicycles ,  i t  may be when they a r e  operated a t  night. As 

a consequence, ex t r a  i l luminat ion and ex t r a  ca re  f o r  night- 

time use a r e  suggested. 






