
Tuhricol Report Documntoti'm Page 

3. Recipimt's Cotolog NO. 1. R-rt No. 

UM-HSRI-77-23 I 
4. Tit le ad Subtitle 

2. Govenwmt Accession No. 

5. Rqort  Dote 

Extens ion o f  t h e  NEISS Data Ana lys is  I n c l u d i n g  
CPSC In-Depth Reports on B icyc le -Assoc ia ted  
Accidents 

'. AY*dl) J a i r u s  D. F lo ra ,  Robert D. Abbott ,  
and Richard J. Kaplan 

9. Performing Orgmiamtion Name m d  Address 

l 1 0 i  F i f t e e n t h  S t ree t ,  N.W. I Washington, D.C. 20006 
I 

- March, 1977 
6. Pufoming Orgawzation COA 

331361 9 
8. Pufoming Orgmazotion Report NO. 

UM-HSRI -77-23 
10. WorL U n ~ t  No. (TRAIS) 

Highway Sa fe ty  Research I n s t i t u t e  
The U n i v e r s i t y  o f  Michigan 
Ann Arbor,  Michigan 48109 

12. +soring Agency Name md Address 

B i c v c l e  Manufacturers Assoc ia t ion  

14. Sponsoring Agency Code e 
11. Contract or Grant No. 

13. TVPW of Rqort  and Period Covered 

15. Suppl-tay Notes 

16. Abstract I Reports o f  b i c yc l e -assoc ia ted  acc idents  c o l l e c t e d  by t h e  Nat iona l  
E l e c t r o n i c  I n j u r y  Surve i  11 ance System (NEISS) r u n  by t h e  Consumer Product 
Sa fe t y  Commission a re  analyzed. These acc iden ts  represen t  a  probabi  1  i ty  
sample o f  such i n j u r i e s  t r e a t e d  i n  h o s p i t a l  emergency rooms. These data 
a re  used t o  o b t a i n  est imates o f  t h e  n a t i o n a l  t o t a l s  o f  b i c yc l e -assoc ia ted  
acc i den ta l  i n j u r i e s .  Ana lys is  o f  these data shows t h a t  b i c y c l  e-associ  a ted  
i n j u r i e s  a re  h i g h l y  seasonal, and have increased very  s l i g h t l y  w i t h  
t ime over  the  pas t  t h r e e  and one-ha l f  years.  A s l i g h t  i nc rease  i n  t h e  
age of persons i n j u r e d  i s  a1 so noted. 

The second phase o f  t h e  a n a l y s i s  deals  w i t h  646 in -dep th  i n v e s t i g a t i o n s  
o f  b i c y c l e  acc idents .  The in -dep th  r e p o r t s  a re  r e s t r i c t e d  t o  severe 
i n j u r i e s .  Among these repo r t s ,  mechanical components o f  t he  b i c y c l e  a re  
i d e n t i f i e d  as a  c o n t r i b u t i n g  cause o f  t h e  acc iden t  i n  about 17% o f  t he  
cases. The p r o p o r t i o n  o f  cases w i t h  a  mechanical component as a  c o n t r i -  
b u t i n g  cause i s  h i ghe r  f o r  o l d e r  b i c y c l e s  than f o r  newer ones, i n d i c a t i n g  
t h a t  e i t h e r  newer b i c y c l e s  a re  b e t t e r  mechanica l ly ,  o r  t h a t  maintenance 
may be i m p l i c a t e d  i n  t h e  mechanical f a i l u r e s .  The p r o p o r t i o n  o f  
mechanical causes i s  a1 so cons iderab ly  1  ess (8%) f o r  acc iden ts  se l ec ted  
from the  NEISS than f o r  acc idents  f rom a l l  sources. 

17. Kay Words 

0 C. S. COVERhXEN? PRIMNC OFFICE : 1313 725-f04/328 

18. Dishibutim Stotmrrt 

I 
I 

19. S.ar.ity Clammil. (of h i m  w t )  

U n c l a s s i f i e d  
Fom DOT F 1700.7 0-72) R.pmaKtir of  eomplmkd pago wthOrizod 

a. Swnty Classif. (of *s pogo) 

Unc lass i f i ed  

21. No. of Pogws 2 2  Price 



TABLE OF CONTENTS 

7 . Introduction and Summary 

2. Analysis o f  NEISS Data 

3. Analysis of the In-Depth Report 

4. Conclusions and Recommendations 

Appendix 



1 . INTRODUCTION AND SUMMARY 

This report describes the Highway Safety Research Ins t i tu t e ' s  
continuing research ef for t  sponsored by the Bicycle Manufacturer's 
Association. This work began in 1974 with the study and evalu- 

ation of the National Electronic Injury Surveillance System 
operated by the Consumer Product Safety Commission. That study 

looked closely a t  the total  operation of NEISS in general, and a t  
the data produced by CPSC as they related t o  bicycle-associated 
accidents i n  particular.  

The ef for t  this  year extends the analysis of the NEISS data to 
include calendar year 1975 and the f i r s t  s ix  months of 1976. The 
HSRI standard summary, developed ea r l i e r  in this  program, i s  provided 
for  bicycle-associated accidents for  th is  time period. I n  addition 

t o  t h i s  analysis, a study was made of a number of in-depth case re- 
ports provided t o  the Inst i tute  by BMA. These reports were coded 
and the data elements bui l t  into a computer digital  f i l e  for  the 
analysis. 

Conclusions are presented from both the larger data se t  and t h e '  

smaller b u t  s ignificantly more detai 1 ed coll ection of in-depth re- 
ports, and recommendations are made for  continued study of bicycle- 
associated accidents. 



2 ,  ANALYSIS OF NEISS DATA 

The data gathered by the CPSC through the NEISS represent the 

most nearly national ly representative data available on product- 
associated injuries treated in hospital emergency rooms. This section 
analyzes t h e - i n j u r i ~  reported through the NEISS which were asso- 
ciated with bicycles duri ng cal endar 1975 and January through June 
of 1976. The data are quite limited in detail .  In particular,  

they contain no information about causation of the accident or how 
a particular product was associated with an injury. Hence i t  i s  
important t o  bear i n  mind that these data are mere associations, n o t  
necessarily caused by a product and most often n o t  due t o  a product 
defect or fai lure .  The strengths and weaknesses of the NEISS have 

been discussed elsewhere.* 
Table 2-1 presents the estimated national total of bicycle- 

associated injuries treated in hospital emergency rooms during the 

years 1972 - June, 1976. The table also presents estimated sampling 
errors associated with these numbers. A gradual yearly increase in 
these reported injuries i s  noted. However, 1972 ( the f i r s t  year) has 

an unusually low estimated number, suspected t o  be the rzsul t  of start-up 
problems. Since the sample i s  only of injuries treated in hospital 
emergency moms (not elsewhere), these-estimates could also be - 

affected by a change in the source of treatment. That i s ,  i f  more 
people go t o  a hospital emergency room rather than to a c l in ic  or pri-  
vate physician for  treatment, these es timates wi 11 increase, even 
though the total  number of bicycle-associated injuries might n o t .  

-*Flor-&.-,--et- a+:. -f-1975). The national electronic injury surveil lance 
system and bicycl e-associ ated accidents. UM-HSRI-SA-75-18. pp .  79-96. 



Table  2-1 

Estimated National Total  Bicycl e-Associ a t e d  I n j u r i e s  

1972 - 1973 - 1974 - - 1975 1976 (Jan-Jun)  

Estimated 334,100 419,920 457,380 476,810 207,040 
Total  

Estimated 17,649 20,810 23,296 23,124 13,339 
Standard 
Deviat ion 



More detail  on the trend in bicycle-associated injuries with 

time i s  presented in Table 2-2, which gives the estimated number for  
each month from January, 1972 - June, 1976. As one would expect, 

there i s  a very large seasonal component. The monthly to ta l s  are 

plotted in Figure 2-1, and Table 2-3 gives average to ta l s  for  each 
month .  

The smooth curve in Figure 2-1 represents a mathematical model 
for  predicting the total  number of accidents per month .  The e s t i -  
mated model i s  

where ? i s  the estimated monthly to t a l ,  and X i s  the number of the 
month, beginning with one for January, 1973 and ending with 42 for  
June, 1976. 

An important item t o  note in th is  model i s  that  the 1 inear 
trend i s  extremely small relative t o  the seasonal effect .  That i s ,  
the best estimate i s  that  there are on the average 76 more bicycle- 
associated accidents each month af te r  adjusting for season. This i s  
not s t a t i s t i c a l l y  different from zero. That i s ,  with the variabi l i ty  
in these data, the apparent increasing trend may well resul t  from 
chance. This represents a change from the data through 1974. I n  

those data, the increasing total  was significant,  a1 though re- 
la t ively small .* I t  seems reasonable that most of the apparent trend 
was due to  the low estimated total  in 1972, which was probably an 
a r t i f ac t  of the beginning of the data collection system. 

This model f i t s  the data quite well, explaining 94.5% of the 
month-to-month variation i n  the estimated number of bicycl e-asso- 
ciated injur ies .  There appears to be a consistent small increase in 
accidents above the predicted values in January. This may be 
associated with new bicycles being received for  Christmas. 



Table  2-2 

Est imated T o t a l  B i c y c l e  I n j u r i e s  by Month 

Month 1972 - 
Jan 3,580 

Feb 3,940 

Mar 10,510 

J un 47,100 

J u l  56,016 

Nov 8,439 

Dec 6,781 

T o t a l  337,095 

Est imated Standard 
D e v i a t i o n  o f  
To t a  1 17,650 





Tab le  2-3 

Average Number o f '  B i  cyc le -Assoc i  a t e d  I n j u r i e s  b y  
Month 

January  

February  

March 

A p r i  1 

May 

June 

J u l y  

August 

September 

October  

November 

December 



Figure 2-2. Estimated Monthly Injuries - Models with 
Seasonal, Trend, and Regular Effects 

MONTHS 



An a1 ternative model which incorporates monthly effects ,  such as 

Christmas, i s  estimated as 

A 

where Y and X are as before, and Mi represents the monthly average of 
accidents. This model f i t s  only s l ight ly be t te r ,  explaining 98% of 
the variation. Again, only a very small increasing trend i s  e s t i -  

mated. This model i s  plotted in Figure 2-2. 

The estimated distribution of these accidents by age and sex i s  

given in Table 2-4 for 1975. This distribution i s  also presented 
graphically in Figure 2-3. The data from the f i r s t  half of 1976 were 
n o t  included since the seasonal differences would have tended t o  give 
a misleading impression. 

Approximately twice as many males as females were involved in 
these accidents. As i s  t o  be expected with bicycle accidents, children 

predominate. The age groups 5-9 and 10-14 each accounted for nearly a 
third of the bicycle accidents. A s l igh t  s h i f t  toward more use o f  

bicycles by older persons i s  observed. I n  1974, 77.1% of the 
accidents occurred t o  persons under 15, while in 1975 th is  figure was 
reduced t o  75%. Also, persons over 20 accounted for  11.6% of the 
accidents in 1974, while this  has increased t o  13% in 1975. These 
sh i f t s  are small, however; since older persons tend t o  have fewer 
accidents for  the same exposure, the usage s h i f t  may be greater than 
that  seen in the accident data. 

Table 2-5 reproduces the severity matrix used by the CPSC to 
scale severity of injury. The estimated distribution of injuries by 
severity i s  tabled in Table 2-6 and presented visually in Figure 2-4. 
No significant changes in the distribution of injury severit ies have 
become apparent over the period 1972 t o  1976.  

Table 2-7 defines the injury diagnoses and body part c l a s s i f i -  
cations used by the CPSC. Table 2-8 gives the estimated distribution 
of bicycle-associated injuries for these classif icat ions.  The most 



Table 2-4 

Age - 
Under 2 

Total 

Column % 

Estimated Number of Bicycle In ju r i e s  by Age and 
Sex f o r  the  United S t a t e s ,  1975 

Total - Row Z - 
0.1 



lABLt 2-5. NEISS I n j u r y  M a t r i x  

SUMMAI1Y OF SEVfRI-IY INDEX 

Category 7 - Category 6 ' s  who a r e  h o s p i t a l i z e d  and deaths - S e v e r i t y  Value o f  2516 
- - - - - - -- - - - 

S e v e r i t y  Category 6  
S e v e r l A  Value - 360 - - -- 

Any p a r t  o f  body 

25A o f  body t 

- - - - - - -- - -. - - - - -- -- 
S e v e r i t y  Ca te to ry  6  S e v e r i t y  Category 4 
S e v e r i t y  Value - 81 S e v e r i t y  Value - 31 -- I 

- -- -- - --- 
S e v e r i t y  Category 3  
S e v e r i t y  Value - 17 

- - - 
S e v e r i t y  Category 2  S e v e r i t y  Category 1  
Sever j  ty Value - 12 S e v e r i t y  Value - 10  C 1 Diagnosis 

- 

AJrlputa Lion - -- 

Avuls ion head, eye, upper lower  t runk  l e g ,  arm, hand, 
t r u n k  f o o t .  f i n g e r ,  t o e  --- - - - - - - - - - . - - - -- -- - - . - 

a l l  s i n g l e  body p a r t s  
except  f i n q e r .  toe.  

mouth, ear  . - - - 1  .- - -2.57yxf m.y-- +. -- - 

o r  eve 
Burrrs 

ear, f i n g e r ,  toe 
eat 

25% o f  body + head, f ~ c e ,  eye, 

25'6 o f  body + 
25% o f  body + tread, upper t r u n k  

C e l l  Damage 

- - 

Concussion - 

Contusion o r  Abrasior ear ,  mouth, neck, 
eye, lower  t r u n k  

arm, l e g ,  hand, 
f o o t ,  f i n g e r  , t o e  .- 

Crushing head, anr ,  l eg ,  
t runk,  f o o t ,  hand -- - - - - - - 1 -- - . - - -. . - 

D i s l o c a t i o n  25% o f  body + Itread, upper t r u n k  l lower t r u n k ,  eye arln, l eg .  hand, 
f o o t ,  f i n g e r ,  t o e  -- - - - - - -- -- -- - -- - - 

25% o f  body + tread, upper t r u n k  
- - - 

Foreign Body drln, l e y .  hand, 
f o o t ,  -- f i n g e r ,  t o e ,  
eye 

Frac tu re  25% o f  body + head, neck, upper l e g ,  hand, f o o t  
and lower  t r u ~ ~ h  - -- - - -- I Le-. - _  - _- f i n g e r ,  toe,  l~routh 

25:; o f  body + head, upper t r u n k  ye,  lower t r u n k  r-111, leg ,  hand, f o o t  i: 1" . -- - - - - -- 
f i n g e r ,  toe, ear,  
n~outt l ,  neck - - . - - - 

read, neck, upper " l o y e r t r u r r k  lrouth, eye __ - 

head, eye, upper o r  
- 

lead. face,  upper 
r u n  k  - . - -- 

eck, upper t r u n k  

I r ~ t e r n a l  Organ I n j u r j  2 5 h f  body + 
.- - -- .. 

L5'% o f  body + 
- 4 - 

drlil, l eg ,  hdnd, f o o t ,  

l- 
Nerve Uanrage 

Puncture 

25% o f  body + 

25% o f  body + arm, l e g ,  hand, f o o t ,  
f i n g e r ,  toe,  mouth..-. 

S t r a i n  o r  Spra in 25% o f  body + lower t r u n k ,  eye I arnr, l e g ,  hand, 
f o o t ,  f i n g e r  , toe, 

m o x i d ,  e l e c t r i c  Ingested o r  a s p i r d t e d  
shock ,- s u b ~ ~ ~ e r s i o n  - 1 -- -- -- - -- 

head, face,  eye, 
upper arid lower  
- - . -- - - - 

I 25% o f  body + 





TABLE 2-7. BODY PART AND INJURY DIAGNOSIS 

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

UPPER ARM 80- - 78 UPPER TRUNK (Including shoulders) 

------- 
9_0 LOWER ARM (Including wrist 

and elbow) 

INJURY DIAGNOSIS CODE - 

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

Burns ( s c a l e  from hot l i q u i d s )  
Surns ( t he rma l )  
Burns ( c h e n i c a l ,  c a u s t i c s ,  e t c .  

C e l l  damage by r a d i a t i o n ,  except  
t h e r n a l  ( r a d i a t i o n  Surns  by 
u l t r a v i o l e t ,  x- rays ,  r ad io -  
a c t i v e  m a t e r i a l s ,  e t c . )  

Concussion 
Coiltusions/Abrasions 
Crushing 
D e r m a t i t i s ,  C o n j u n t i v i t i s  
D i s l o c a t i o n  
E l e c t r i c  Shock 
Fore ign Body 
F r a c t u r e  
Hematom 
I n t e r n a l  Organ I n j u r y  
Lace ra t ion  
Nerve Damage 
Poisoning 
Puncture  
S t r a i n  o r  Sp ra in  
Submersion ( i n c l u d i n g  drowning) 

BODY PART CODE - 
Head 75 
Ear 9 4  
Eyeba l l  7  7  
Face ( i n c l u d i n g  a o s e )  7  6 
Mouth ( l i p s ,  tongue,  t e e t h )  88 
Neck 8  9  
Upper t r u n k  ( i n c l u d i n g  

s h o u l d e r s )  78 
Lower t r u n k  ( i n c l u d i n g  n i p s )  79 

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

and elbow) 90 
Hand 82 
F inge r  92 

Upper Leg 81 
Lower Leg ( i n c l u d i n g  knee 

and a n k l e )  91 
Foot 8  3 
Toe 9  3 

25-50% of Body 64 
A l l  p a r t s  of body 8 5 
Other  86 
Not s t a t e d  87 

Other 8 1  
Not s t a t e d  70 
Inges t ed  f o r e i g n  o b J e c t  4100 
Asp i r a t ed  f o r e i g n  o b j e c t  4200 



TABLE 2 -3  1975 ESTIMATBD NATICWAL DISTRIBUTIW 01 BICICLF I I W U W S  BY WDY PhRT AND DIAGNOSIS. 

C .4 . 3 
1 O W  Y 

u 3 3 3  x 1 .a i 
0 a - m  x 3 5"s 5 a  e E W Z  + o c  n 

1 3  a O W  C O  k c 4  U C  Y * . . y  6-4 2 2 . : *  
D W *  c u  3 

0 0  a 0  

Diaqnosls  

?minputat~on 16  353 146 515 t u , i  

Anoxia 5 

Avulsion 46 i 5  167 25 6 27 182 1252 529 409 879 3588 0.f 

Burns 
iNot 
S p e c l f l e d i  2 1 21 3.4 

B3ms 
(Hot L lqu ld )  

Burns 
(Thermal)  

Burns 
(Chemical)  

C e l l  Camace 
( R a d l a t l o n )  

Concussion 

Contus ion ,  
Z$raslons 

Crushing 

Dermatl:ls, 
C o n ] m c t l v l t i s  

d r s l o c a t l o n  

E l e c t r i c  Shock 

Pore lgn  Body 

f r a c t u r e  

Hemaroma 

I n t e r n a l  Crgan 

Laceration 

Nerve 3amage 

Poisoning 

Punc tu re  

Spraln/S:rarn 

Swmers lon  

Othe r  

Not S t a t e d  

i n q e s t e d  
Fore ign  0b ;ec t  

Asp i ra t ed  
Fore lgn  Objec t  

C o i u m  T c t a l  61090 1198 1782 79368 16622 1493 35121 14546 3972 70497 15436 23040 8356 95360 31200 5849 4791 555 31 672 474979 

Column 8 12.9 0 . 3  1 . 4  16 .7  3 .5  0.3 7.4 3.1 0.8 14.8 3.2 1 . 3  20 .1  6.6 2.1 1 . '  2 1  l.' c.1 

D i s c r e p e n c i e s  r n  t o t a l  p r o l e c t e d  f i g u r e s  from c h a r t  t o  c h a r t  a r e  due t o  mls r ing  va lues  f o r  
v a r i a b l e s  used i n  a  p a r t i c u l a r  s t r a t i f i c a t i m .  

*Comprises l e s s  than  .18 a i  z o t a l .  



Figure 2-3. Age and Sex Distribution of 
Bicycle Associated Injuries, 
1975 

MALES FEMALES 





frequent injuries are contusion or abrasion (36.0% of the cases) ,  

followed closely by lacerations (35.8% of the cases).  Next in fre-  
quency are fractures (12.8%) and s trains  or sprains (8 .2%).  The 
only other diagnoses which account for  more than 19% of the cases are 
concussions (2%)  and hematomas ( 1  . 2 % ) .  

The most frequently injuried body parts are the lower leg (20. I % ) ,  
the face (16.7%), the lower arm (14.8%), and the head ( 1 2 . 9 % ) .  In 
general , the extremities ( f ee t ,  1 egs, hands, and arms) account for 
over half (52.5%) of the injur ies ,  while the head and face account 
for  about a third (33.8%) of the cases. This represents l i t t l e  
change from 1974. 

In general, much of the results of the analysis of the l a t e s t  

data are quite similar t o  the analysis of the 1974 data. No changes 
in severity were noted. There was a very s l ight  s h i f t  toward older 
ages for  persons involved in the accidents. The most important change 
i s  a reduction in the increasing trend for national totals  a f t e r  cor- 
recting for  seasonality. That i s ,  a f t e r  correcting for  the seasonality 
of bicycle accidents, there i s  no significant increasing trend for  
the time period 1973 - June of 1976. 



3. ANALYSIS OF IN-DEPTH INVESTIGATIONS 

The data u t i l i z e d  i n  t h i s  s e c t i o n  c o n s i s t  o f  646 in -dep th  i n -  

v e s t i g a t i o n s  o f  acc idents  i n v o l v i n g  b i cyc l es .  The i n v e s t i g a t i o n s  

were conducted by t h e  CPSC du r i ng  t h e  years  1972-1976, a1 though o n l y  

f o u r  cases were f rom 1976. Dur ing t h i s  pe r i od ,  t he  r e p o r t i n g  form 

has changed tw ice ,  w i t h  cor responding changes i n  t h e  data recorded. 

The more recen t  i n v e s t i g a t i o n s  appear t o  have been more c a r e f u l l y  

done, i n  t h e  sense t h a t  t h e  data a re  more complete. The c r i t e r i a  f o r  

s e l e c t i n g  cases f o r  i n v e s t i g a t i o n  have a l s o  v a r i e d  du r i ng  t h i s  t ime  

per iod .  Consequently i t  i s  d i f f i c u l t ,  i f  n o t  imposs ib le ,  t o  d e f i n e  

t h e  popu la t i on  f rom which these cases were drawn. The ana l ys i s  i s  

thus r e s t r i c t e d  t o  d e s c r i p t i o n  o f  t h i s  s e t  o f  cases- - resu l t s  should  

n o t  be genera l i zed  t o  a l l  b i c y c l e  acc idents .  

A l i s t  o f  a l l  va r i ab l es  abs t rac ted  f rom the  da ta  forms and cu r -  

r e n t l y  a v a i l a b l e  i n  a  computer f i l e  i s  presented i n  t he  Appendix. 

The appendix a l s o  1  i s t s  t he  marg ina l  f requenc ies o f  most o f  these 

va r i ab l es .  I n  t h e  case o f  a  cont inuous va r i ab l e ,  such as age, t h e  

mean and s tandard d e v i a t i o n  a re  presented r a t h e r  than a t a b u l a r  d i s -  

t r i b u t i o n .  

C u r r e n t l y ,  t h e  cases se lec ted  f o r  in -dep th  i n v e s t i g a t i o n s  seem 

t o  come p r i m a r i l y  from two sources: cases se lec ted  from the  NEISS 

and cases i n i t i a t e d  by consumer compla in ts .  As would be expected, 

a  h i gh  p r o p o r t i o n  of t h e  cases i n v e s t i g a t e d  because o f  consumer com- 

p l a i n t s  i n v o l v e  some s o r t  o f  a  p roduc t  f a i l u r e .  A much lower  p ro -  

p o r t i o n  o f  those i n i t i a t e d  f rom t h e  NEISS i n v o l v e  any s o r t  o f  p roduc t  

f a i l u r e .  P rev ious ly ,  a  t h i r d  major source o f  cases was 

news sources o r  h o s p i t a l  r e c o r d s - - ~ r e s u m a h 1 ~  repo r t ed  by 
l o c a l  i n v e s t i g a t o r s  r a t h e r  than through t he  NEISS. The CPSC seems 



t o  be moving in the direction of making the in-depth investigations 
relatable to the NEISS cases, which i s  a desirable goal. Currently, 

the bu1 k of the cases involving bicycles which are selected for  in- 
depth investigation are from the NEISS, b u t  they are restr ic ted t o  
the four highest severity categories. Thus, they represent only 
about 30% of the cases, which involve the most severe injur ies .  

The cases which were identified through the NEISS comprise about 
40% of the total  of the cases. This sub-group i s  the most re1 iable 

as representative of a larger population of bicycle-associated in- 
juries. I t  i s  s t i l l  biased toward the more severe injur ies ,  and 

has special emphasis on deaths. In addition, i t  i s  clearly not re- 

presentative of the NEISS data in many respects. Figure 3-1 shows 
a distribution of these cases by month of occurrence, compared with 

a similar distribution for  NEISS cases. There are  rather large 
differences. Similarly, these cases do  no t  begin t o  come from the 
hospitals i n  the NEISS in anything l ike  the proportions expected by 
the number of NEISS cases or the probabilities of the hospitals. In 

part this  i s  due t o  some hospitals refusing to allow follow-up in- 
vestigations, in part due t o  remote geographical location of some 

hospitals ( re la t ive  t o  the f ie ld  offices of the CPSC), and in part 
due to the differential  selection for  severity. However, i f  any 
extrapolations were t o  be made from these data, they would be based 
on the subset of cases identified through the NEISS. 

Looking a t  the combined se t  of cases, the in i t i a l  cause of  the 

accident i s  tabulated as variable 54 in the appendix. From t h i s ,  
16.4% of the cases had "product fai lure"  as the in i t i a l  cause. In 
addition, 0.8% of the cases had "product exposure" as the in i t i a l  

cause. Together, then, about 17% of the in-depth cases appear to be 
"product-caused" in some sense. This i s  the figure quoted by the 
CPSC previously. 

I t  would be incorrect t o  infer from th is ,  however, that  17% of 
bicycle accidents are "product-caused." Aside from the fac t  that  
attention has been restr ic ted t o  the more severe in jur ies ,  the data 





are not a probability sample of bicycle accidental injuries.  Table 

3-1 gives the distribution of i n i t i a l  cause of accident for  three 
sources of the in-depth cases: NEISS, consumer complaint, and 

other. The cases identified through the NEISS show only 7.8% of the 

accidents to have been caused by product fai lure  or exposure, while 
78.5% of the cases arising from consumer complaints were recorded as 
caused by the product. Slightly over 12% of the cases from the other 
sources had product fa i lure  1 isted as the cause of the accident. There 

i s  no guarantee that the cases identified ?Ti-ough the NEISS are repre- 
sentative of the accidents with the highest four injury severity levels,  
b u t  a t  least  there are no obvious biases. To th is  extent, one might 

interpret these data as meaning that  about 8% of the more severe 

bicycle accidents were caused by a fa i lure  of some bicycle components. 
(An approximate 95% confidence interval for  the true proportion of 
product-caused bicycle accidents would be from 5% t o  14%.) 

Table 3-1 presents the distribution of primary cause of the 
- -. - - . - -- - - - 

accident for  each of the three major sources- f f  cases. The proportion 
of cases which may be caused by the product ranges from about 8% for 
the NEISS-identified data to nearly 80% for  the consumer complaints 
identified data. 

Table 3-2 re1 ates the cause--product fai  1 ure or no product 
failure--to the age of the bicycle for  each of the main data sources. 

Again, the data from the NEISS would be the most representative. One 
can see from this  table that the proportion of product fai lures  tends 

t o  increase with the age of the bicycle. This m i g h t  be interpreted 
to mean that what has been recorded as product fa i lure  may also be 

due in part t o  wear-out or poor maintenance of the bicycle. The in- 
crease of the proportion of product fai lures  with the age of the 

bicycle i s  quite evident in the cases identified through the NEISS. 
On the other hand, cases investigated because of consumer complaints 
averaged about 87% product fai lures ,  and the data identified from 
other sources (news accounts, hospital records, unknown source) 
averaged 21% product fai lures .  The l a t t e r  two sources showed l i t t l e  
trend w i t h  the age of the bicycle. 



Tab le  3-1 - -  - -- " - - . - - -- - - 

D i s t r i b u t i o n  o f  b i c y c l e  a c c i d e n t s  by case 
sou rce  and p r i m a r y  cause 

Data p r o v i d e d  
by N E I S S  55.1% 4.3% 7.8% 2.3% 8.6% 1 7 . 2 %  4 . 7 %  256 

Data  p r o v i d e d  
by consumer 
c o m p l a i n t  9.2% 0.0% 78.5% 3 . 1  1 .5X 7 . 7 %  0.0Z 65 

Data p r o v i d e d  
by an unknown 
source ,  hos- 
p i t a l  r e c o r d  
o r  newspaper 43.3',? 2.5:; 12.3% 2.54 6.57; 21 .a,;:, 6.2':: ;  325 



Table  3-2 

D i s t r i b u t i o n  o f  b i c y c l e  a c c i d e n t s  by p roduc t  
component f a i l u r e ,  y e a r  o f  b i c y c l e  manufacture  

and c a s e  s o u r c e  

Data provided by NEISS: 

Year 

1950-1 969 
1970 
1971 
1972 
1973 
1974 
1975 

Produc t  
Component 
F a i  1 l:re 

25.8% 
35.72 
17.4% 
10.5% 

8 .3% 
8 .1% 
0.0% 

No produc t  
Component 
Fai 1 ure 

74.2% 
64.3% 
82.6% 
89.5% 
91.7% 
90.3% 

100.02 

Uncer ta in  
To ta l  i n  
S a m ~ l  e 

Data provided by consumer compla in t :  

Data provided by an unknown s o u r c e ,  h o s p i t a l  r e c o r d ,  o r  newspaper: 



Table 3-3 shows the distribution of the i n i t i a l  causes of the 

accident separately for bicycles which were identified as BMA/6 
cer t i f ied.* Again, th i s  i s  presented separately for  the different 
sources which in i t ia ted  the case. As before, the data identified 

through the NEISS would presumably be the most representative. I n  

general the distributions are quite simi la r .  No significant d i f -  

ferences are noted. I t  i s  of interest  that  the data identified 
through the NEISS show that  BMA/6 cer t i f ied bicycles may have a 
s l ight ly lower rate of poor maintenance and deliberate misuse. On 

the other hand, the BMA/6 cer t i f ied bicycles had a s l ight ly higher 
rate  of product fa i lure  than the others among the cases identified 
from hospital records, news accounts, or other sources. Pool ing 
a l l  the sources, product fai lure  was l i s ted  as the cause of the 
accident in 28.8% of the accidents involving BMA/6 cert i f ied 

bicycles, and in 15.0% of the accidents involving bicycles not 
identifiable as BMA/6 cer t i f ied .  

The 153 accidents which had a product component fa i lure  
identified as a cause of the accident were investigated further to 
determine which components were 1 isted as having failed.  Detailed 
distributions are shown in Table 3-4. For a11 the accidents l i s t ing  
product fai lure  as a cause, the components most often identified 

were: wheels (20% of the cases) ,  frame (20% of the cases) ,  and 

caliper brakes (19% of the cases).  Nothing was l i s ted  i n  20% of the 
cases. Among the 31 cases involving product fa i lure  which were 
identified from the NEISS, 35% had no specific component l i s ted .  Among 
those components 1 i s ted ,  caliper brakes led,  involving 19% of the 
cases. The other components were wheels, 13% of the cases; handle- 
bars and chains, 9.7% each. 

*BMA/6 cer t i f ied bicycles are those-which are -certified by the manu- 
facturer as complying with a voluntary safety standard developed by 
the Bicycle Manufacturer's Association. This standard i s  denoted 
BMA/ 6 .  



Among BMA/6 c e r t i f i e d  b i c y c l e s ,  wheels were t h e  most f r e q u e n t l y  

f a i  1  i ng component (30:L-sf -the c a s e s )  , f o l  1  owed by ca l  i pe r  brakes  

(22% o f  t h e  c a s e s ) .  About a q u a r t e r  o f  t h e  cases  had no component 

s p e c i f i e d .  A somewhat d i f f e r e n t  p a t t e r n  o f  component f a i  1  u re  was 

observed among t h e  non-BMA/6 c e r t i f i e d  b i c y c l e s .  In t h i s  group, t h e  

Table 3-3 . , 

D i s t r i b u t i o n  o f  b i c y c l e  a c c i d e n t s  by i n i t i a l  c a u s e ,  
BMA/6 c e r t i f i c a t i o n  and c a s e  s o u r c e  

aJ 
L 
3 
(A 

t ' p o  
U h Q  
3 3 %  
-0- 0) 
0 
L 5 L  
a r c  0 

D 
a 

L U 
0 -7 

C 

c c 
3 Q 
0 a 
c 
At' 
C 0 
3 s 

Data provided by NEISS: 

BMA/6 c e r t i f i e d  
bi  cycl  e s  66.7% 5.35 8 .8% 0.0% 7 .O% 12.3% 0 .05  57 

Others  51.8% 4.0% 7.5:; 3.0% 9.04 18.67; 6 .05 199 

Data provided by consumer compla in t :  

BMA/6 c e r t i f i e d  
b icyc l  e s  4.8% 0.0:: 81 .O:; 4.82 0 . 0 %  9.5% 0.0'; 21 

Others  11 .4% 0.0% 77.3% 2.3% 2.3:; 6.8% 0 . 0 5  44 

Data provided by an unknown s o u r c e ,  h o s p i t a l  r e c o r d ,  o r  newspaper: 

BMA/6  c e r t i f i e d  
bi  cycl  e s  30.8% 3 .82  30.83: 0 .0% 11 .5% 15 .4% 7 . 7 %  26 

Others  48.8% 2 . 3 % 1 0 . 7 %  2.7% 6 .03  22.4% 6 . 0 % 2 9 9  



- 
Table 3-4 

D i s t r i b u t i o n  of b i c y c l e  a c c i d e n t s  by product  component invo lved .  

BMA/F c e r t i f i e d  bicyc, les  : 

Data ~ r o v i d e d  

Data provided 
by consumer- 
complaint  27.7% 0.0% 11.1%38.9% 0.0% 0.0% 5.6% 5.6%11.1?L 18 

Data provided 
by an unknown 
source ,  hospi t a l  
r e c o r d ,  o r  news- 
paper 18.2% 0.0% 9.0%36.4% 9 .0% 0.0% 27.3% 0.0% 0.0% 11 

Total  B M A / 6  21 -6% 0.0% 10.87g29.77i 2.72 5.42 16.2% 5.4% 8.1% 37 

Others : 

Data provided 
by NEISS 21.7% 0.0% 4.37i17.42 4.3% 4.3% 39.1% 0.0% 8.7% 23 

Data provided 
by consumer- 
complaint  12.5% 0.0% 5.0%22.5%47.5?( 5.05 5.0% 0.0% 2.5% 40 

Data provided 
by an unknown 
s o u r c e ,  hospi t a l  
r e c o r d ,  o r  
newspaper 18.9% 9.4% 5.7%13.2%18.94 1.9% 24.52 3.8% 3.8% 53 

Total  o t h e r  17.2% 4.3% 5.2%17.2%25.9% 3.4% 20.7% 1 .7% 4.3% 116 

Total NEISS 19.3% 0.0% 6.4%12.9% 3.2% 9 .7% 35.5% 3.2% 9.7% 31 
A - 

A1 1 18.3% 3.3% 6.5220.27L20.22 3.9% 19.6% 2.62 5.2% 153 



frame (26% of the cases) was the most frequently fai l ing component, 
followed by wheels and caliper brakes (17% of the cases each). As 

the frame was l i s ted  as fa i l ing  in only one o u t  of the 37 BMA/6 

cases, i t  appears that the BMA/6 standard results in stronger frames 
than the general run of bicycles. 

Table 3-5 shows the distribution of cases by injury diagnosis 

and body part injured. For comparison, the same distribution from 
the surveil lance data from the NEISS are shown. That i s ,  the types 

of injury and the body pa,rts injured in the 646 in-depth investi- 
gations are compared w i t h  the types of injury and body parts injured 
as reported from the twenty thousand plus reports from the NEISS, 
which are used to  form the national estimates. The percentages re- 

ported are based on the national estimates. Some differences are 

quite apparent, reflecting the fac t  that  the in-depth cases are re- 
s t r ic ted  t o  the more severe injury categories. For example, con- 

cussions account for over 10% of the injuries reported in the in- 
depth investigations, while occurring in only 2% of the cases 
nationally. Similarly, fractures account for  a third of the injuries 
in the in-depth investigations, b u t  only 14% of the cases in the 
surveillance data. On the other hand, contusions and abrasions are 
a third of the injuries nationally, b u t  only 14% of the in-depth 
case injuries.  The main conclusion t o  be drawn i s  that  the injuries 
in the in-depth investigations are not representative of the se t  of 
a11 bicycle accidents. However, the differences may be mainly due 
t o  the severity cr i ter ion.  

I t  i s  interesting t o  note that about 7% of the cases involved 
collision with a motor vehicle. This compares with about 3% es t i -  
mated from the NEISS data. On the other hand, according t o  the 
Metropolitan Life S ta t i s t ica l  Bulletin: in 1974, 89.9% of the fata-  
l i  t i e s  i n  bicycle accidents resulted from collisions w i t h  motor 

vehicles. I t  seems apparent that  an accident involving a motor 

*Cycling Accident ,Fatali t i e s  in the United States. STatistica'l 
Bulletin, Metropolitan Life. June, 1976. 



Table 3-5 

Head and 
face 

Trunk 

D i s t r i b u t i o n  o f  b i c y c l e  acc i den t s  by*pr imary i n j u r y  
and body p a r t  i n v o l v e d  

A r m  and 0.0% 1.9% 10.2% 3.1% 1 . 5 %  1 .lo: 
hand (0.0%) (7.3%') (7.44) (4.67;) (3 .6%) (1 .62 )  

Leg and 
f o o t  

Other 0.0% 0.8% 0.2% 0.3% 0.0% 4 . 5 %  
(0.0%) (0.6%) (0.0%) (0 .2%) (0.0:) (0 .1%) 

Marg ina l  10.22 13.6% 33.3% 27.9% 4 .5% 10.7% 
Frequencies (2.1%) (33.7%) (13.6%) (35 .9%)  (9.2;:) (5 .52)  

V) 
aJ 
st- 

* 
The percentages w i t h i n  parentheses a re  f rom the  1974 es t imated  
n a t i o n a l  d i s t r i b u t i o n  of b i c v c l e  i n j u r i e s  bv bodv   art and 



vehicle and a bicycle i s  more dangerous t o  the bicycle rider than one 
not involving a motor vehicle. The proportion of accidents involv- 

i ng motor vehicles probably increases sharply with the increase in 
the severity of the injury. 

Since the submission of the interim report, the 646 in-depth in- 
vestigations were reread to determine the road condition a t  the time 
of the accident. In 39% of the cases i t  was not possible t o  deter- 

mine the condition of the road surface (wet or dry) from the report. 

T h i  rty-one cases were identified as definitely involving wet or 
slippery surfaces, and 363 were definitely identified as dry. Most 

of the unknown 252 cases were probably dry, b u t  th i s  cannot be de- 
termined with any accuracy. 

The following tables are provided t o  help indicate the role sur- 
face conditions played in the 646 in-depth cases. Entries in each 
table are column percents followed in parentheses by the number of 
accidents involved. 

Table 3-6 indicates that  exposure'to wet surfaces was similar 

for  a11 brake types, Consequently, no association between brake type 

and surface condition i s  apparent. The data were not detailed enough 

t o  determine whether diff icul ty  in stopping contributed t o  the cause 

of the accident. 
With only 31 accidents involving wet surfaces i t  i s  d i f f icu l t  t o  

find substanti a1 support in an association between bicycle accidents 
and a product or manufacturer defect when considering the i n i t i a l  
cause. Further breakdown of the data by whether o r  n o t  there was a 
product component fa i lure  that was a t  a l l  contributory i s  provided 
in the next table. 

I t  would be expected that  accidents involving wet surfaces would 
tend to aggravate a product component fa i lure  and result in a higher 
percentage of accidents on wet surfaces then with other conditions. 

However, this  i s  not the case as shown above. With only 31 accidents 
involving wet surfaces i t  would be d i f f i cu l t  t o  say that surface con- 
di tions even contributed to a component fai  1 ure. 



Table 3-9 helps t o  indicate directly which product components 
failed t o  function in the course of the accident. With only two 
accidents involving wet conditions and faulty brakes i t  i s  hardly 
proper t o  propose a connection between brakes and surface. I t  
should be pointed o u t  that the one accident involving a caliper brake 
fai lure  with an accident on a wet surface has been directly 
associated with the moisture present. Regardless of t h i s ,  one acci- 
dent in 31 does n o t  permit generalization of this  relationship. 



Table  3-6 

Type o f  Brake 

Cal i per Coas te r  Unknown Other 

D r y  61 $ 5  (163) 52.3 (145)  54.4 (49)  42.9 ( 6 )  

Unknown 34.0 (90)  42.2 (117)  41 . I  (37)  57.1 (8)  

Wet 4 . 5  (12)  5.4 ( 1 5 )  4 .4  ( 4 )  0.0 ( 0 )  

Tota l  265 277 90 1 4  



Table 3-7 

Dry 

45.2 (164) 

Unknown 

47 .2  (119) 

Wet - 
Operator 
negl igence 

Obstruction 
caused 

Rough o f f -  road 
terrain 

Ini t i  a1 Manufacturer 
cause of defect 
accident 

Unknown or 
not a p p l  icabl e 

Caused by 
another person 

Del i bera t e  
misuse 

Maintenance 

Product 
exposure 

Total 



Table  3-8 

' 2 2  Unknown - Wet 

D i d  p r o d u c t  .Yes 2 7 . 5 ( 1 0 0 )  2 0 . 2 ( 5 1 )  6.5 ( 2 )  
component fa i 1  u r e  
c o n t r i b u t e  t o  t h e  No 71.9 (261) 7 7 . 8 ( 1 9 6 )  90.3 (28) 
a c c i d e n t ?  

U n c e r t a i n  . 6  ( 2 )  2.0 ( 5 )  3.2 ( 1 )  

T o t a l  363 252 3 1 



Table 3-9 

Broken cal i per 
brake 

Broken 
Component coaster brake 
contributing 
to the Broken other 
accident 

Wheel 

Frame 

Hand1 ebars 

None 

Pedal 

Chain 

Total 

Dry Unknown Wet - 



4. CONCLUSIONS AND RECOMMENDATIONS 

I n  HSRI's r e p o r t  t o  BMA approx imate ly  one yea r  ago, i t  was 

no ted  t h a t  t he  v a r i a t i o n  i n  t h e  data cou ld  be exp la ined  by two con- 

c u r r e n t  t rends .  The f i r s t  was a  c y c l i c a l  v a r i a t i o n  due t o  d i f -  

f e r e n t i a l  use of b i c y c l e s  w i t h  seasonal changes, and t h i s  has r e -  

mained unchanged as t h e  NEISS-reported b i  cyc le -assoc ia ted  acc iden ts  

have been extended i n t o  t h e  n e x t  e igh teen  months. The second t r e n d  

was a l i n e a r l y  i n c r e a s i n g  number o f  acc iden ts  w i t h  t ime.  Th i s  t r e n d  

has con t inued  i n t o  t h e  t ime  p e r i o d  January, 1975 through June, 1976, 

b u t  i t  has become s t a t i s t i c a l l y  n o n - s i g n i f i c a n t  when viewed over  t he  

t o t a l  t ime  p e r i o d  considered. 

Another obse rva t i on  made f rom t h e  extended a n a l y s i s  o f  t h e  NEISS 

da ta  i s  t h a t  t h e r e  appears t o  be an upward s h i f t  i n  t h e  age d i s t r i -  

b u t i o n  o f  r i d e r s  i n  b i cyc l e -assoc ia ted  acc iden ts .  Th is  imp1 i e s  t h a t  

b i c y c l e s  a r e  be ing  used more by an o l d e r  segment o f  t he  p o p u l a t i o n  

f o r  r e c r e a t i o n a l  purposes, as a  means o f  t r a n s p o r t a t i o n ,  o r  both.  

Wi th  regard  t o  t h e  646 in -dep th  cases o f  b i c yc l e -assoc ia ted  

acc iden ts  analyzed, i t  i s  abundant ly  c l e a r  t h a t  t h i s  sample i s  n o t  

r e p r e s e n t a t i v e  o f  t h e  t o t a l  p o p u l a t i o n  o f  such acc iden ts .  The 

occurrence o f  acc iden ts  i n v o l v i n g  motor veh i c l es  , f o r  example, was 
- 7% i n  t h e  in -dep th  sample, and o n l y  3% i n  t h e  complete NEISS- 

r epo r t ed  data.  Acc idents  a t t r i b u t e d  t o  i d e n t i f i a b l e  p roduc t  f a i l u r e  

a re  exaggerated i n  about t h e  same p r o p o r t i o n  between t h e  NEISS sample 

(8%) and t h e  in -dep th  r e p o r t s  (17%). 

The reason f o r  these d isc repanc ies  p robab ly  1  i e s  i n  t h e  method 

of s e l e c t i o n  of i n -dep th  s t ud ies .  Only a  smal l  p r o p o r t i o n  o f  them 

were t r i g g e r e d  by t h e  N E I S S  r e p o r t i n g  system i t s e l f ;  t h e  r e s t  were 

i n i t i a t e d  as a  r e s u l t  of newspaper accounts o r  consumer comp la in t  t o  



CPSC. This l a t e r  -group contains also a greater proportion of injur ies  
i n  the more severe categories. The situation i s  further complicated 
by the fac t  that  a sizable group of the hospitals in the MISS sample 
declined to  participate in the conduct of in-depth studies- 

The capabili ty to  draw inferences from the in-depth data reports 
i s  limited by the lack of specificity about each of the accidents. 
The form used by the NEISS investigators i s  necessarily general since 
i t  has to be used over a very wide range of products, and cannot, 
therefore, provide suff ic ient  detail  about product performance to in- 
f e r  the exact cause of a fai lure  i f  one existed. We would 1 ike, for  
example, be able to  say about a broken bicycle wheel whether the break 
was due t o  normal wear, t o  the trauma of the accident, t o  lack of 
maintenance, t o  misuse during operation, or to some other cause. This 
determination cannot be made without a revision of the data collection 
form speci f ical ly asking for  this  i nfoma t i  on. 

The extended time period for  the present analysis provided an 
opportunity t o  compare in the in-depth s tu3iEthF-di f fe rences  between 
the products bui l t  to  the BMA/6 standard and pre-standard bicycles. 
While the amount of data i s  too small to draw any positive conclusions, 
there are indications that  the BMA/6 products have fewer reported 
fai lures  of the frames and are maintained in generally better con- 

dition than are the older bicycles; These differences should be ex- 
plored over a larger se t  of data to provide a basis for partial  eval u-  
ation of th i s  standard. 

When viewed over the ent i re  time period, bicycle-associated acci- 

dents appear to be a reasonably stable phenomenon. The NEISS data . 

provide the best means available for  monitoring the performance of 
bicycles as a consumer product, and i t  i s  recommended that  this  
surveil lance be continued in the interests  of both the public and the 

manufacturers. This i s  especially true in our present environment of 
increasing bicycle use in genera1 and among an older segment of the 
population i n  particular.  



APPENDIX A 



Codebook: CPSC B i c y c l e  Acc iden t  
In-Depth Reports 

V a r i a b l e  V a r i a b l e  
number name 

1 Case No. 
2 Data c a r d  
3 il lonth o f  

A c c i d e n t  

V a r i a b l e  
cod i ng 

001 -646 
1 
0-Un known 
1 -January 
2-February 
3-March 
4 -Apr i  1 
5-May 
6-June 
7 - J u l y  
8-Augus t 
9-September 
10-October 
11 -November 
12-December 

4 Day o f  month 01 -31 
o f  a c c i d e n t  00-unknown 

5 Year o f  72-1 972 
a c c i d e n t  73-1 973 

74-1 974 
75-1 975 
76-1976 
99-unknown 

6 H o s p i t a l  I D  01 -Not s t a t e d  
02-1 051 7004 
03-1 1436006 
04-1 11 0601 7 
05-1011 3016 
06-1 1106002 
07-101 37025 
08-1 1106007 
09-1 1436008 
10-1 0325004 
11 -1 143601 6 
12-1 11 36006 
13-1 101 9007 
14-1 0849001 
15-1 1542003 
16-1 1255007 
17-101 2101 5 
18-1 110601 3 
19-1110601 1 
20-10121019 

% o f  
cases 

No. o f  No. o f  d i g i t s  
cases i n  code 



V a r i a b l e  V a r i a b l e  
number name 

Case Source 

V a r i a b l e  
cod ing 

21 -1 1606002 
22-1 1255005 
23-1 1542004 
24-1 1029005 
25-1 1753001 
26-1 01 1201 8 
27-1 11 0601 8 
28-1 1019001 
30-11 029006 
31 -1 1255004 
32-1 11 06006 
33-1 143601 7 
34-1 0748005 
35-1 1542007 
36-1 01 21 023 
37-1 1554008 
38-1 01 12003 
39-1 1436004 
40-1 101 9002 
41 -1 01 1 2004 
42-1 051 701 2 
43-1 1434006 
44-1 0639006 
45-1 143601 2 
46-1 01 1'2002 
47-1 11 0601 5 
48-1 1524005 
49-1 01 13001 
50-20251 001 
51 -10145010 
52-1 01 1301 2 
53-1 1606007 
54-1 0745004 
55-1 01 13024 
56-1 1020009 
57-10224004 
58-1 1 542009 
59-10748002 
60-1 0325001 
61 -1 0748001 
62-1 1436003 
63-1 0808004 
64-1 1436007 
65-1 1741 003 
66-101 47008 
67-1 1524004 
68-1 1434008 
1 -NEISS 
3-Newspaper 
4-Consumer compl a i  n t  
5-Unknown 
6-Hospi t a l  r e c o r d  

S o f  
cases 

. 3  

.5  
4 .3  

.5 

.6 
1.1 

.9 

.3 
.2 
.2 
.5 
.5 
.9 
.5 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
. 2  
.2 
. 2  
. 2  
.3  
.2 
.5 
.9  
.3 
.2 
.3 
.2 
.2 
. 3  
$ 2  
.2 
.3 
.2 
.2 
.3 
.2 
.2 
. 3  
.3 
. 2  
.2  

39.6 
1.9 

10.1 
3.1 

45.4 

No. o f  No. o f  d i g i t s  
cases i n  code 



V a r i a b l  e V a r i a b l e  V a r i a b l e  
number name cod ing 

8 S t a t e  01 -New Jersey 
02-11 l i n o i s  
03-New York 
04-Cal i f o r n i  a 
05-Georg i a 
06-Fl o r i d a  
07-A1 abama 
08-North Carol  i na 
09-Michigan 
11 -'Kansas 
12-Washington 
13-Missour i  
14-Massachusetts 
15-Iowa 
16-Utah 
17-Pennsyl van i  a 
18-Wisconsi n 
19-Kentucky 
20-New Hamps h i  r e  
21 -Texas 
22-Oregon 
23-Connecti  c u t  
24-Col orado 
25-0hi o 
26-Tennessee 
27-Loui s i  ana 
28-South Carol  i na 
29-Mary1 and 
31-West V i r g i n i a  
32-Vi r g i n i a  
33-Mi nnesota 
34- Ind iana 
35-Rhode I s 1  and 
99-Un known 

cases 

9 L o c a t i o n  1-Area n o t  s u i t e d  
f o r  b i c y c l e  use 10.2 

2-Highway 3.4 
3-Neighborhood s i d e -  

wal k o r  r e c r e a t i o n  
area 23.2 

4-Neighborhood s t r e e t  62.1 
9-Not s t a t e d  1.1 

10 Sex 

11 Ag e 

1 -Ma1 e 68.1 
2- Fema 1 e 31.4 
3-Not s t a t e d  .5 

01 -84 
Mean 12.63 
Standard D e v i a t i o n  8.94 
99-Not s t a t e d  .6 

No. o f  No. o f  d i g i t s  
cases i n  code 



V a r i  a b l  e 
number 

V a r i a b l e  
name 

v a r i a b l e  % o f  
c o d i n g  cases 

No. o f  No. o f  d i g i t s  
cases i n  code 

26-78 
Mean 56.27 
S tandard  D e v i a t i o n  10.50 
99-Not s t a t e d  4 . 8  

H e i g h t  

Handedness 1 - R i g h t  82.4 
2 - L e f t  10.4 
3-Both  1.7 
4-Un known 5.7 

Time o f  
A c c i d e n t  

0000 -0600 1.2 
0600- 1 200 11.3  
1 200-1 800 57.4 
1800-2400 27.6 
9999-Not s t a t e d  2.0 

Day o f  Week 1 -Sunday 16.1 
2-Monday 15.3 
3-Tuesday 13.6  
4-Wednesday 1 3  .O 
5-Thursday 12.1 
6 - F r i d a y  12.5  
- / -Saturday 14.9 
8-Not  s t a t e d  2.5 

0000-0600 1 .9  
0600- 1 200 10 .7  
1200-1800 45 .O 
1800-2400 34.1 
9999-Not s t a t e d  o r  7.4 
No t  app l  i c a b l  e 

Time seen i n  
emergency room 

Number o f  days 
between a c c i  - 
d e n t  and v i s i t  
t o  emergency 
room 

0 85.8  
1 6 .O 
2 .3 
3 .2 
4 .3 
5 .3 
6 .2  
8 - g r e a t e r  t h a n  7 days . 2  
9-Unknown o r  n o t  6 .8  

a p p l  i c a b l  e 

Number o f  days 
i n c a p a c i t a t e d  

000-1 80 
Mean 18.56 
S tandard  D e v i a t i o n  27.75 
999-Not s t a t e d  o r  n o t  

a p p l  i cab1 e 62 .7  



Var iab le  V a r i a b l e  
number name 

19 P a t i e n t  d i s -  
p o s i t i o n  

2 0 Hosp i ta l  
l e n g t h  o f  s t a y  

2 1 Number of 
i n j u r i e s  

Var iab le  
cod i ng 

% of  
c a s e s  

1 - t r e a t e d  & r e l e a s e d  62 .5  
2 - t r e a t e d  & admi t t ed  24.6  
3 - t r e a t e d  & t r a n s f e r r e d  2 . 3  
4 -exp i red  i n  

emergency room .8 
5-expi red  a f t e r  f i rs t 

day 1 . 2  
6-dead on a r r i v a l  2.0 
7 -o ther  o r  unknown 6 . 5  

000-1 00 
Mean 2 .03 
S tandard  d e v i a t i o n  7 .63  
999-o ther  o r  n o t  

appl i cab1 e 4.0 

0 2 . 5  
1 70.9 
2 16.9 
3 5.7 
4 2 .5  
5 .9 
9 -no t  s t a t e d  .3  

2 2 I n j u r y  
d i a g n o s i s  1 - 

50-Amputation .6 
51 -Burns ( the rmal  ) .2 
52-Concussi on 1 0 . 2  
53-Contus i on/Abras i on 1 3 . 5  
54-Crushi ng .2 
55-Disl o c a t i o n  .8 
57-Frac tu re  33.3  
58-Hematoma 1 . 2  
59-Lacerat i  on 27.9 
6 2 - I n t e r n a l  organ i n j u r y  1 . 4  
63-Puncture . 2  
64-S t ra i  n o r  s p r a i n  4.5 
70-Not s t a t e d  o r  n o t  

appl i cab1 e 3 .6  
71 -Other 2.6 

Body P a r t  1 - 
75-Head 23.4 
76-Face 11.9 
77-Eyeball .6  
78-Upper t runk  8 . 5  
79-Lower t r u n k  2 . 2  
80-Upper arm 1 . 4  
81 -Upper 1 eg 4 .6  

No. o f  No. of d i g i t s  
c a s e s  i n  code 



V a r i a b l e  V a r i a b l e  
iiumber name 

A 

V a r i a b l e  
c o d i  ng 

% o f  No. o f  No. o f  d i g i t s  
cases cases i n  code 

82-Hand 
83-Foo t 
84-25-50% o f  body 
8 5 - A l l  p a r t s  o f  body 
87-Not s t a t e d  o r  n o t  

app l  i c a b l  e 
88-Mou t h  

-. 89-Neck 
90-Lower arm 
91 -Lower 1 eg 
92 -F i  n g e r  
93-Toe 

Injury d i a g n o s i s  2 - see above 
00-None 
5 2 
53 
54 
5 5 
57 
5 8 
59 
6 2 
63 
6 4 
71 
7 2 

Bodypar t  2 see above 
00-Not app l  i c a b l  e 
7 5 
76 
78 
7 9 
80 
81 
82 
8 4 
85 
88 
89 
90 
91 
9 2 
9 3 

Injury diagnosis - see above 
0 0 



Variable Variable Variable 
codi na 

% of 
cases  

No. of No. of d i g i t s  
cases in  code number name 

2 7 Body p a r t  3 See above 
0 0 
7 1 
7 5 
76 
7 3 
7 9 
8 0 
81 
8 2 
84 
8 5 
8 8 
90 
9 1 
9 3 

In jury  diagnosis  4 s e e  above 
00 
52 
53 
5 7 
5 9 
64 

Body p a r t  4 s ee  above 
00 
7 5 
7 6 
78 
81 
8 2 
8 3 
84 
88 
9 0 
9 1 

In jury  diagnosis  5 s ee  above 
0 0 
53 
55 
6 4 
7 1 

Body p a r t  5 s e e  above 
0 0 
7 6 
78 
7 9 
69 
30 



Var iab le  Var iab le  V a r i a b l e  
number name cod i  ng 

X of  No. o f  No. of d i g i t s  
c a s e s  c a s e s  i n  code 

3  2  Produc t  1  - b i c y c l e  99.5  643 1 
involved 1 s t  2-motor v e h i c l e  0 . 0  0  

3 - o t h e r  .5 3 
& n o t  appl i c a b l  e  0  . O  0  

3  3 Produc t  1 - b i c y c l e  2 . 3  1 5  1  
involved 2nd 2-motor v e h i c l e  7 .3  47 . 

3-0 t h e r  5 .0  3  2  
4-not  appl i c a b l  e  8 5 . 4  552 

34 Produc t  1  -bi  cycl  e  0 . 0  0  1  
invo lved  3rd 2-motor v e h i c l e  0  . O  0  

3 - o t h e r  0 .0  0  
4 -no t  appl  i cab1 e 100.0  646 

(* )35  Fami 1  i  a r i  t y  1-own a  b i c y c l e  76.3  493 1  
e n j o y  r i d i n g ,  
e x p r e s s e s  know1 edge 
of b i c y c l e  r i d i n g  

2 - l e a r n i n g  o r  ex- 9 . 3  60 
p e r i e n c i n g  new 
bi  cycl  e  t y p e  

3 - l e a r n i n g  o r  i n -  
exper ienced  6 .3  4  1 

4-un known 8 . 0  5  2 

36 Frequency o f  00-90 2  
use times/week Mean 8.74 

S tandard  d e v i a t i o n  3 . 9 3  
99-unknown 6 9 . 3  445 

3 7  Time p e r  use 000-240 
mi n u t e s / u s e  Mean 55.81 

S tandard  d e v i a t i o n  41.4 
999-un known 75.4 487 

(*I38 Length o f  t ime  000-144 
b i c y c l e  owned Mean 21 .?3 
in  months S tandard  d e v i a t i o n  22.49 

999-unknown 36.5 236 

3 9 Number o f  0-8 
b i c y c l e s  i n  Mean 2.14 
fami ly  S tandard  d e v i a t i o n  1  .39 

9 -no t  s t a t e d  73.8  477 

(* )  denotes  t h a t  the  in format ion  i s  o b t a i n e d  from t h e  n a r r a t i v e  of the 
in -dep th  r e p o r t .  



V a r i a b l e  V a r i a b l e  V a r i a b l e  % o f  No. o f  
number name c o d i  ng cases cases 

4  0 Manu fac tu re r  1  -American 45.4 293 
2 - F o r e i  gn 27.6 178 
3-unknown 27.1 175 

4 1  C e r t i f i c a t i o n  1  -yes 24.5 158 
2-no 35.8 23 1  
3-un known 26.3 170 
4 - n o t  app l  i cab1 e  13.5 87 

4 2  Sa fe ty  dev ices  1-yes 47.8 309 
p r e s e n t  2-no 35.0 226 

3-un known 8.4  54 
4 - n o t  app l  i c a b l e  8 .8  5  7  

43 Safe ty  d e v i c e  1-yes 36.5 236 
i n  use 2-no 32.7 21 1 

3-un known 11.5 74 
4 - n o t  app l  i c a b l  e 19.3 125 

("144 S a f e t y  d e v i c e  1-yes 13.9 9  0  
o r  w a r n i n g  2- no 43.2 279 
s ta tement  3-un known 39.9 2  58 
c o n t r i b u t e d  t o  4 -no t  a p p l i c a b l e  2.9 19 
a c c i d e n t  

4  5  Case number 001 -646 646 

4  6  Data c a r d  2  646 

4 7  Age o f  b i c y c l e  000-300 
i n  months Mean 27.37 

Standard d e v i a t i o n  31.14 
998-more than  997 

months .2 1  
999-unknown 14.2 9  2  

48 P r o d u c t  s t a t u s  1  -owned 74.3 480 
2-borrowed 14.2 9  2  
3 - r e n t e d  3.6 23 
4 - o t h e r  o r  unknown 7.9 5  1  

( * I 4 9  How was p r o d u c t  1  -we1 1  57.4 332 
m a i n t a i n e d ?  2- poor  15.2 98 

3 - u n c e r t a i  n  33.4 21 6 

( * ) 5 0  P r o d u c t  m o d i f i e d  1  - a d d i t i o n  2.6 17 
2-removal 3 .6  2 3 
3-rep1 acemen t 5.3 3 4 
4-no 69.5 449 
5-un known 15.3 99 
6-overhau l  3.7 2 4  

No. o f  d i g i t s  
i n  code 

( * )  denotes t h a t  t h e  i n f o r m a t i o n  i s  o b t a i n e d  from t h e  n a r r a t i v e  o f  
t h e  i n - d e p t h  r e p o r t .  



V a r i a b l e  V a r i a b l  e V a r i a b l e  % o f  No. o f  No. o f  d i g i t s  
number name c o d i  ng cases cases i n  code 

(*) 51 Brake t y p e  1 -Cal i p e r  41 ,O 265 1 
2-Coas t e r  42.9 277 
3-un known 13.9 9 0 
4 - o t h e r  2.2 14  

. ( * ) 5 2  B i  c y c l  e t y p e  2 

1-10/5 speed r a c e r  2.5 
2-10 speed l i g h t w e i g h t  26.3 
4-3 speed l i g h t w e i g h t  5.4 
5-1 speed l i g h t w e i g h t  2.2 
7-1 speed m i d d l e w e i g h t  8.7 
8-5 speed 20" h i g h  r i s e  2.5 
9-3 speed 20" h i g h  r i s e  .5 
10-1 speed 20" h i g h  r i -se-31 .1 
12-1 speed 16"  h i g h  r i s e  2.5 
1 3 - o t h e r  2.3 
14-unknown 16.1 

( * I 5 3  B i c y c l e  use 1 - p l e a s u r e  50.5 520 
2 - t r a n s p o r t a t i  on 11 .I 7 2 
3 - o t h e r  .5 3 
4-unknown 7.9 5 1 

( * I 5 4  I n i t i a l  cause 1 - 0 9 e r a t o r  neg l  i gence  47.1  
o f  a c c i d e n t  2 - o b s t r u c t i  on caused 2.5 

3-rough o f f  r o a d  t e r r a i n  . 5  
4-manufacturer  d e f e c t  16.4  
5-unknown o r  n o t  app l  i c .  2 .5  
6-caused by ano the r  
i n d i  v i  dua l  6.8 

7-de l  i bera  t e  misuse 18.6 
8-mai n tenance 5.0 

10 -p roduc t  exposure .8 

( * I 5 5  Secondary cause same as above 
o f  a c c i d e n t  1 

2 
3 
4 
5 
6 
7 
8 
10 

( * )  denotes t h a t  t h e  i n f o r m a t i o n  i s  o b t a i n e d  f rom t h e  n a r r a t i v e  o f  t h e  
i n - d e p t h  r e p o r t .  



Variabl e Variable Variable 
number name coding 

B?lA/6 approved 1 -yes 
2-no 

k 
% of No. of No. of digi ts  
cases cases in code 1 

I 

(*I57 Victim pre- 1 -normal 97.8 632 1 
accident s t a t e  2-physi cal or mental 1.9 1 2  

problems ( e .  g . , 
retarded or handi - 
capped in some way) 

3-uncertai n .3 2 

(*I53 Victim post- 
accident s t a t e  same as above 1 

1 93.8 606 
2 6.0 39 
3 $ 2  1 

(*I59 Product com- 1 -yes 
ponent fa i lure  2-no 
contribute to 3-uncertai n 

(*I60 Component con- 1 -broken cal  i per 
t r i  bu t i  n g  t o  2-broken coaster 
accident 3-broken other or 

unspecified 
4-wheel 
5- frame 
7-hand1 ebars 
8-none 
9-unknown 
10-Pedal 
11 -chain 

(*I61 Pavement 1 -dry 
Condition 2 -un  known 

3-wet 

62 Hospital not applicable no t  appl icabl e 
Weights for 
NEISS hospitals 

(*) denotes that  the information i s  obtained from the narrative of the 
in-depth report. 




